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Abstract 

Unquestionably the COVID-19 pandemic has helped to accelerate the transition from store-
based to internet-based retailing. Consequently, this transaction has put more pressure and 
challenges on online retailers to provide the best variety of options to their customers regarding 
the last mile delivery while at the same time maintaining a sustainable way of delivery. This 
paper will examine the increased number of deliveries and their impact on the environment 
and how the e-tailers are responding to this situation. The problem will be tackled from the 
companies and the customers point of view. 

Purpose:  the purpose of the study is to explore e-commerce last mile delivery practices in 
Sweden from an environmental perspective and examine how they meet consumer 
environmental requirements. 

Method:  The researchers used a deductive approach to carry out the study. The empirical data 
was collected through quantitative survey and website observations. 

Findings: the study showed the current situation of the last mile delivery practices for the 
SMEs e-tailers in Sweden. After conducting the analysis, both strengths and weaknesses aspects 
of the current situation have been identified regarding the sustainability of those practices. 

The e-tailer promoted the Solitary C&C delivery option to the customer by providing it almost 
in all the companies and making it the cheapest option in comparison to the other delivery 
modes. The Solitary C&C is the eco-friendliest delivery mode in comparison to the home 
delivery. The velocity also played an important role in making the Solitary C&C more attractive 
because the velocity was almost the same for both and sometimes it is faster for C&C. 

On the other hand, the e-tailers failed to communicate the sustainability of their delivery modes 
to their customers. The majority did not show or marked the eco-friendly delivery option and 
as a result they did not take advantage of the willingness of the customer to contribute to more 
eco-friendly deliveries that had been studied in many papers. Finally, the price differentiation 
of the delivery fee was not efficient enough in the favor of the Solitary C&C compared to HD. 
When the delivery fee existed, the price was almost the same for both is so many cases and this 
is something the e-tailer should take into consideration. 

Implications: The paper contributed to the limited number of research on SMEs, especially 
in the last mile delivery field of study. The paper large scale quantitative study on SME firms in 
Sweden.  The large scale consists of 50 SME e-tailers located in Sweden and ranked in the top 
100 SMEs in the e-commerce market. 

The finding of the study will advise managers to design their last mile delivery practices more 
sustainably while maintaining their competitive advantages.  

 

Limitation: the study examined the Swedish e-tailers. Thus, it’s geographically limited to 
Sweden. Furthermore, the study only investigated the environmental aspects of the last mile 
delivery.  

 

Keywords: last mile delivery, e-commerce, Sustainability, Delivery mode, Velocity. 
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1 Introduction 

In this chapter, an introduction to the research will be presented. The chapter is divided into 
four subchapters. First, a background of the topic will be presented, followed by a problem 
formulation of the research topic. Thereafter comes the purpose and research questions. 
Finally, the authors present the research's delimitation and the outline of the research. 

1.1 Background 

The rise of omnichannel and online retailers has put extra pressure on many companies' supply 
chains. Many customers are moving towards shopping online instead of the traditional way of 
going to physical stores or what is known as brick-and-mortar stores (Zhang et al., 2016). The 
intense use of digitalization and the simplicity of ordering online increased the orders of 
products online and, in return, increased the number of deliveries that had to be made to fulfil 
those orders (Buldeo Rai et al., 2019). E-commerce often refers to the activity of selling and 
buying merchandise using the internet, and it consists of three main categories: business-to-
business (B2B), Business-to-customer (B2C), and consumer-to-consumer (C2C) (Statista, 
2021). 

In the E-commerce market there are four leading categories of players who are, e-tailers, 
omnichannel retailers, multichannel retailers and the online marketplaces like Amazon and 
Zalando. Moreover, two emerging competitors to those channels are manufacturers and 
distributors.  Multichannel retailers have developed the idea of omnichannel retailing. 
Traditional retailers tried to attract more customers by providing an additional online channel 
(Ignat et al., 2020). Beck et al. (2015) defined the multichannel approach as “the set of activities 
involved in selling merchandise or services through more than one channel or all widespread 
channels, whereby the customer cannot trigger channel interaction and/or the retailer does not 
control channel integration”. However, omnichannel retailers provide online shopping and 
physical stores, and the two channels are integrated (Verhoef et al., 2015). The integration 
between channels means more flexibility and convenience to the customers in their shopping 
experience according to their needs and situation (Buldeo Rai et al., 2019). 

The e-commerce movement and e-tailers sales are going up worldwide. The e-commerce sales 
in 2019 have reached 3.53 trillion US dollars, and their revenues are estimated to reach 6.54 
trillion US dollars by 2020 (Statista, 2020).  With a revenue of 10 billion US dollars, Sweden 
ranked 18th regarding the e-commerce market worldwide, and 73% of the population have 
made a purchase online at least one time in 2019 (ecommerceDB, 2019). A study by Nasdaq 
(2017) demonstrated that in 2018, 18% of the retail sales will take place online and that by 2040 
the world will experience a 95% of the sales online. This estimation by Nasdaq can seem 
challenging and maybe over-optimistic. However, it doesn’t hide the fact that e-commerce is 
increasing and will continue doing so.  Moreover, the latest situation with the COVID-19 
pandemic has helped the e-commerce market expedite much faster than expected. This increase 
in e-commerce demand is due to the isolation and lockdown regulations that have been 
implemented in many countries around the world (Viu-Roig & Alvarez-Palau, 2020). 

As a consequence of the latest growth of e-commerce sales, direct deliveries to customers (also 
known as last mile delivery) have been dramatically increased, and many challenges have 
occurred (Savelsbergh & Van Woensel, 2016). Last mile delivery is a common term within 
supply chain management to describe the chain’s last leg. Also known as the transportation to 
a final destination (Slabinac, 2015) as statistics have shown the sustained global growth of E-
commerce and its related last mile delivery impact on urban areas (Viu-Roig & Alvarez-Palau, 
2020). Besides, the customers are demanding both fast, on time and environmentally friendly 
deliveries, making the supply chain management so hard and complex (Chan et al., 2012). 

Buldeo Rai et al. (2019) emphasize the criticality of transportation and its impact on 
sustainability regarding B2C e-commerce companies "transport has the greatest impact on 
sustainability. They refer to last mile delivery as the most important transport activity, as there 
are little differences between online and conventional shopping for most of the other transport 
activities involved". It can also account for 13-75 % of the total cost throughout the supply chain 
(Gevaers et al., 2009). Usually, the last mile delivery is managed by consolidating the parcels 
and choosing the best routes possible for efficient deliveries. However, retailers' promises and 
promotions to deliver fast have affected those deliveries’ efficiencies and increased their total 
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cost (Savelsbergh & Van Woensel, 2016). Therefore, those policies will increase the number of 
vehicles and their overall kilometres (Verlinde et al., 2012). 

Since the sustained growth of E-commerce and the functioning of customer demand fulfilment, 
the importance of last mile delivery and its efficiency on the distribution of goods, resulting in 
an environmental impact in a steady increase of emission. (Iwan et al., 2016) Urban areas and 
large cities are mainly affected by this (Galkin et al., 2019). The increased movement from 
retailers to provide fast and on-time deliveries and the fact that the customers are unwilling to 
pay for those delivery services will position the sustainability of the last mile delivery under 
colossal pressure and challenges (Buldeo Rai et al., 2019). 

The focus of this research will be towards the Small and Medium sized Enterprises (SMEs) 
because of their importance to the local economy. According to the SBA (Small Business act for 
Europe) fact sheet by European Commission (2019), “SMEs play an important role in the 
Swedish ‘non-financial business economy, as they generate 61.2% of value-added and 65.2% of 
employment, against the EU averages of 56.4% and 66.6%, respectively”. SMEs form the 
fundamental base of the e-commerce market in Europe where 99% of the EU retailer are small 
enterprises (EuroCommerce, 2017). 

1.2 Problem formulation 

Unquestionably the COVID-19 pandemic has helped to accelerate the transition from store-
based to internet-based retailing. Consequently, this transaction has put more pressure and 
challenges on online retailers to provide the best variety of options to their customers regarding 
the last mile delivery while at the same time maintaining a sustainable way of delivery. 

The impact of last mile delivery on the triple-bottom-line of sustainability is high. This last 
activity of delivering the product to customers is considered the most inefficient stage in the 
supply chain besides being the most expensive and polluting part if not managed effectively 
(Ignat & Chankov, 2020). According to Mangano et al. (2021) the last mile delivery can cost up 
to 40% of the supply chain cost and it tends to be a complex process because it involves many 
decisions making and planning according to different situations.  

In conclusion, the problem of this paper is the phenomena of the increased number of deliveries 
and their impact on the environment and how the e-tailers are responding to this situation. The 
problem will be tackled from the companies and the customers point of view. 

 

1.3 Purpose and research questions 

As mentioned above in the problem formulation chapter, the increased number of deliveries 
regarding e-commerce and their impact on sustainability have directed this paper to investigate 
the last mile delivery practices of e-tailers in Sweden and study their environmental impacts. 
The paper will also explore the customer requirements regarding those practices. Thus, to put 
it in one sentence, the purpose of this paper is: 

 

To explore e-commerce last mile delivery practices in Sweden from an environmental 
perspective and examine how they meet consumer environmental requirements. 

 

To fulfil the purpose of this paper, two research questions have been developed. The first 
research question is intended to explore the last mile delivery practices of e-tailers in Sweden 
from an environmental perspective. The first research question is: 

 

1. What are e-tailers’ sustainable last mile delivery practices, and what are their 
environmental impacts? 

 

To answer the first research question, the authors will develop a sustainable last mile delivery 
framework including aspects such as delivery modes, time slot, price, velocity, and 
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environmental deliveries. The sustainable last mile delivery framework serves as a base for a 
quantitative study covering 50 e-tailers to explore e-tailers last mile delivery practices. 

The second research question aims to explore the customers’ perspective on the e-tailers’ last 
mile delivery practices and if those practices meet their expectations. 

 

2. What are consumers’ requirements regarding the sustainable last mile delivery 
practices in Sweden, and what are the recommended opportunities and solutions 
based on those requirements? 

 

To answer this question, a survey has been developed and sent out to consumers in Sweden. 
After that those results will be analyzed and compared versus the current firms’ practices in the 
first research question. 

The practical value for this research is high since the intended results support retail logistics 
executives when strategizing, making competition analysis, and positioning the firm to improve 
strategy. The area is an emerging under-researched area, and practitioners are trying to develop 
their firm logistical set-up in an environmental way. Their challenge is that they are usually an 
expert on their firm, but they lack an overview of what other competing companies do. 

The academical contribution is the developed sustainable last mile delivery framework, findings 
regarding retail firms last mile delivery practices and how well they meet consumer 
environmental expectations. 

 

1.4 Delimitations 

The study will be delimited within Swedish small and medium-sized e-tailers. The annual 
turnover of the companies will be the determination of its size. For small and medium size, the 
turnover must be less than €50 million (European Commission, 2016). The last mile delivery 
aspect will only cover the last logistics stage between the seller and the customer and the 
customers’ pick-up options. Thus, it will not cover any other services like customer service or 
return services. Finally, the paper will tackle only the environmental aspect of sustainability. 

 

1.5 Outline 

This report will be structured as following: 

 

Figure 1: Outline layout (own creation) 

 

Introduction: an introductory chapter presents the background, problem formulation, 
purpose & research questions, and delimitations.  

 

Theoretical background: the chapter describes in detail the key concepts and theories of the 
research field. It also presents statistical performance analysis of e-commerce and last mile 
delivery in Sweden.  

 

Methodology: the chapter presents the methods and implementations that are used in the 
research. The chapter describes the philosophy, approach, and strategies of the conducted 
research. 

Introduction
Theoretical 
background 

Methodology Results 
Analysis and 
discussion

Conclusion
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Results: the chapter presents the empirical results from the survey and website observations. 

 

Analysis and discussion: the chapter discusses the findings incorporated with the literature 
review. 

 

Conclusion: the chapter summarizes and concludes the findings of the research study.  



 

9 

2 Theoretical background 

In this chapter the key concepts and terminology of the study area will be presented. The 
authors will start with explaining the three main concepts for this paper which they are the e-
commerce, last mile delivery and sustainability. It will be followed by relevant peer-reviewed 
research about environmental impact of those practices. The chapter will end with a 
framework that the data collection is built on. The theory obtained through the literature 
review will help in finding the specific answers to the research questions of thesis.   

2.1 E-commerce  

E-commerce includes using the world wide web, mobile apps, and browsers to conduct a 
business transaction that involves selling, making transactions, and buying online. There are 
three main types of e-commerce: business-to-customer(B2C), Business-to-business (B2B), and 
customer-to-customer (C2C), which form the fundamental base for e-commerce (Laudon & 
Traver, 2021) 

The "e" used in e-commerce is a prefix that is denoted electronic, which primarily represents 
the fact that it is an internet version of the offline concept. E-commerce transactions are usually 
performed by specific websites that are open to receive payments for the products offered. E-
commerce has seen exponential growth, which has genuinely altered the nature and working of 
businesses (Laudon & Traver, 2016).  

Many of people shop online daily, with a significant section of people making online purchases 
frequently. This has led to making businesses more lucrative towards the opportunities that 
were not present before the internet days (Vakulenko et al., 2018). Today, businesses are not 
restricted to the immediate areas of the customers but can reach their potential customers 
across the globe (Egea & Menéndez, 2006). Figure 2 demonstrates the dramatic worldwide 
increase in e-commerce sales since 2014 with future projections (bar marked with stars). 

 

 

Figure 2: Retail e-commerce sales worldwide from 2014 to 2024 (eMarketer, Statista 2021) 

E-commerce has many benefits for customers, such as better assortment, generally lower 
prices, access to worldwide markets, and a convenient shopping experience. Similarly, it has 
benefits for the companies such as the chances to start a new business, lower overall costs, and 
access to a bigger market. However, many challenges face the e-commerce companies regarding 
delivering the products to the customers. This step is called the last mile delivery that tends to 
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be demanding and has a high degree of complexity regarding planning. That is why many 
enterprises outsource the delivery services from TPL companies (Lal Das & Fianu, 2018). 

In Sweden e-commerce has performed exceptionally well during the year. When all sales figures 
had been calculated, full-year growth landed at as much as 40 percent for 2020, with total sales 
of SEK 122 billion. Only the increase (35 billion) corresponds to the entire 2012 e-commerce 
turnover in Sweden (PostNord, 2020).  

 

Figure 3: Retail e-commerce sales in Sweden from 2006 to 2021 (PostNord, 2020) 

 

2.2 Sustainability  

Sustainability mainly aims to meet the requirements of the current without compromising on 
the capabilities of future generations to meet their demands. According to the Brundtland 
report 1987, sustainable development can be defined as “development that meets the needs of 
the present without compromising the ability of future generations to meet their own needs” 
(WCED, 1987).  

The concept of sustainability is composed of three main pillars: social, economic, and 
environmental, which is informally also called people, profits, and the planet. Sustainability 
persuades a business to frame decisions based on human, environmental and social impact for 
the long run, rather than focusing on the short-term gains like the earnings report from the next 
quarter. Instead, it influences them by considering several other factors and the immediate 
profits or losses involved in the business (Thiele, 2016). 

 

Figure 4: Triple bottom line (Elkington, 1994) 

 

Challenges around sustainability: The push for sustainability is evident in the areas such as the 
generation of energies, wherein the focus is mainly on identifying the newer deposits for 
outpacing the drawdown on present reserves. Various electric organizations publicly set 
objectives for energy generation organizations from sustainable sources like solar, wind, and 
hydropower (Portney, 2015).  
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2.3 Last mile delivery  

Many definitions exist defining last mile delivery. Unfortunately, the literature lacks a clear 
academic definition for last mile delivery. However, Lim et al. (2015) proposed a definition: 
"Last mile delivery is the last stretch of a business-to-consumer (B2C) parcel. It takes place from 
the order penetration point (i.e., fulfillment center) to the final consignee's preferred 
destination point (e.g., home or cluster/collection point), for reception of goods."   

Another broad definition of the last mile delivery included the whole urban area and the 
upstream logistics, considering the customer's distance to pick the parcel. The definition is 
according to Wohlrab et al. (2012): "Last mile logistics is the last part of a B2C delivery process. 
It takes place within a predefined delivery area (e.g., urban area), including the upstream 
logistics to the last transit point until the destination point of the parcel. It involves a series of 
activities and processes, of critical value to all the involved stakeholders (e.g., Customer, 
Industry and Institution) within the delivery area". 

The last mile delivery process is considered the most crucial step in the entire delivery process 
(Esper et al., 2003). Its primary objective is to deliver the package as accurately, affordably, and 
quickly as possible. This is mainly undertaken for keeping up with the increasing demand of the 
customer for speedy shipping, specifically in the retail, e-commerce, and food industry 
(Macioszek, 2017). Also, it is the priciest leg of the entire journey that products take to reach 
their final destination. The last mile of the product's delivery accounts for 50% of the entire 
shipping costs involved (Vanelslander et al., 2013) 

According to onfleet (2020), which is a leading global company that provides last mile delivery 
solutions, five significant steps are involved in the process of last mile delivery. The first step 
state is when orders from customers are digitally being entered into the centralized system. 
Furthermore, under this step, the requests and the orders are supervised by both the sender 
and the final recipient, who is most probably tracking its delivery through the order number 
being allotted. In the second step, the orders reach the transportation center and then wait to 
deliver to the customer. This is the step where the true meaning of the last mile delivery 
procedure truly kicks in, and the businesses are required to make sure that the order is received 
from the transportation center to the end recipient as soon as possible without any delay. In the 
third step, the orders are assigned to the delivery drivers based on the routes and the receiver's 
addresses. An efficient route planning is crucial for cost-effective delivery. In the fourth step, 
the orders are scanned before being loaded into the delivery vehicles. This mainly updates the 
parcel's status for the sender and the receiver that is tracking the order. It also minimizes the 
risk of losing the packaged products at any point in time. In the fifth step, the order is 
successfully reached to the ultimate recipient and proof of delivery. In this stage, the package 
arrives at its ultimate destination, and the carrier updates the tracking information for verifying 
and confirming that the delivery has been accomplished appropriately. 

The last mile delivery has a significant influence on both the customers and the companies. 
However, this influence is associated with many challenges. The last mile delivery is the minor 
practical part of the supply chain and the most expensive one. This inefficiency can be linked to 
the high goals of service levels, the scope of orders, and the wide range and spread of the 
destinations (Mangiaracina et al., 2019).  

 

2.3.1 Last mile delivery’s impact on sustainability  

Sustainability has become a core requirement in the current challenging environment where 
pollution and climate change are putting pressure on businesses to adopt sustainable solutions 
more than ever. Following the author will present the research and peer-reviewed papers that 
tackled the environmental impact of last mile delivery, the customer behavior towards 
sustainability, and the trends used in the domain of last mile delivery. That literature will help 
the author develop their framework for collecting data and have a database for discussion later. 

In their study, Qi et al. (2018) focus on understanding the environmental sustainability aspect 
for last mile delivery. In their study, the authors tackled the environmental impact associated 
with using crowdsourcing in the last mile delivery. Lately, environmental sustainability has 
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started to take more attention from businesses all around the world. As a result, every 
organization is focusing on enhancing its operations and functions to be more environmental-
friendlier. Thus, the paper highlights the local government and logistics service providers' role 
in understanding the environmental concerns and come up with an efficient logistics planning 
model and managerial insights to ensure better operations. A critical finding of the paper is that 
crowdsourcing in last mile delivery can increase the gas emission compared to trucks. 

In their study, Jiang et al. (2019) focus on understanding the sustainability influencing factors 
regarding the last mile delivery in rural e-commerce logistics. The study offers many important 
managerial decisions that managers of enterprises can use to help promote sustainable 
development in the rural areas regarding last mile delivery. The development of e-commerce 
has positively influenced the logistics sector of the region. Therefore, it is essential in e-
commerce delivery that significant attention is provided to improve the service quality of last 
mile delivery to promote sustainable development. The finding of this study showed that there 
are four factors for enhancing the sustainability of last mile delivery. The factors are the 
integrity of goods, advance reservation of goods pickup, the convenience of returning goods, 
and delivery cost. Therefore, the decision-makers need to apply proactive firm strategies and 
enhance the service quality in rural last mile delivery set up to ensure sustainable development 
of logistics. 

The study of Tiwapat et al. (2018) focuses on understanding the last mile delivery through 
different aspects. This study's major areas regarding last mile delivery are modes, efficiencies, 
sustainability, and trends. The study shows all the advantages and disadvantages that each 
mode has. Those advantages are viewed from the customer's perspective and the retailer's 
perspective. Nowadays, companies focus on enhancing their logistics segment according to the 
market trend for availing maximum benefits. Thus, one of the keys focuses is to excel in 
environmental sustainability to ensure operations with higher efficiency.  

In their study, Mangano et al. (2021) focus on understanding the retailer perceptive towards 
value proposition regarding sustainable last mile delivery from a retailer perspective. The 
sustainability of last mile delivery is critical in adding value to the stakeholders involved in the 
distribution chain. Still, there is less information on the required area, which results in poor 
efficacy. Thus, this paper helps identify some sustainable value propositions and guide the 
design of value-added logistics services. The findings help understand the e-commerce effect 
on environmental sustainability. It also indicates that most retailers will accept the higher cost 
to invest in more reliable deliveries and show the importance of flexibility and on-time 
deliveries to enhance inventory management, control, and service level. 

Olsson et al. (2019) conducted a systematic literature review to develop a framework of last mile 
logistics in the current literature. The study explored the literature from five different themes: 
emerging trends and technologies, operational optimization, supply chain structure, 
performance measurement, and policy. The results of this research were of great value to this 
paper, especially in the theme of emerging trends and technologies. This theme undertook the 
goods reception solutions, innovative vehicle solutions, emerging business models, and new 
perspectives on collaboration. The paper states that the research on environmental 
sustainability in last mile delivery is limited compared to the economic aspect. 

Wang et al. (2014) investigated the strength and weaknesses of three different delivery modes 
in different scenarios. The modes are attended home delivery (AHD), reception box (RB), and 
collections-and-delivery points (CDPs). With the increased demand on the internet channel, 
the managers have to evaluate and adopt different delivery modes for different situations. 
Choosing the most suitable delivery mode is used to enhance the efficiency of the logistics 
process and reduce emissions. First, the results indicate that AHD and RB are better options in 
areas where the population is scarce, and the order quantity is small. The second results indicate 
that CDPs and shared reception boxes are better in high-density population areas and large-
order quantities. Finally, RB is favorable to the high-grade communities, especially for 
delivering fresh food and vegetables. 

Poveda (2019) studied the requirements of last mile delivery regarding secondary e-commerce 
packaging. The study helps in understanding the secondary e-commerce packaging in terms of 
last mile logistics. It is determined that every company has different packaging requirements 
such that reasonable practices are followed for sustainable operations. The e-commerce 
companies in Sweden follow different parameters to ensure the sustainability of packages, such 
as dimensional weight, volume utilization, and packaging solutions. Companies achieve the 



 

13 

improvement in packaging solutions through incentives and barriers along with suitable trade-
offs are carried. 

Macioszek (2017) proposed some solutions for challenges that face the last mile delivery. Those 
solutions are night-time deliveries, intermodal transport, multi-function lanes, and micro-
consolidation centers located downtown. Those solutions will benefit the company on two 
dimensions, the economic dimension, where it decreases the total cost of transportation, and 
the environmental dimension by reducing the emissions (Macioszek, 2017). 
 

2.3.2 Customer steering and trends  

Giret et al.’s (2018) study focus on understanding the efficacy of the crowdsourcing approach 
regarding sustainable last mile delivery. In global cities, the concerns of sustainable 
transportation are severe, and the concern comprises all types of movements carried for 
different purposes like citizen mobility and goods transportation. The study focuses on 
understanding the most efficient approach which could be applied for achieving sustainable last 
mile delivery, such that reducing the utilization of dedicated logistics moves. Citizen movement 
is a practical approach that could be applied in parcel delivery for managing the number of 
movements. Moreover, the crowdsourcing approach could be followed where the citizens who 
move to the city for temporary needs could 13ulfil the deliveries. This approach relies on the 
technology of multi-agent system technique and complex network algorithms to optimize the 
delivery routes sustainably. Also, AI could be utilized for managing the challenges regarding 
routes and assisting citizens in working effectively. The results showed a decrease in carbon 
dioxide emission from trucks that the paper showed that is not needed for delivering parcels. 

The consumer has a significant influence on online shopping channels and this influence has 
increased impeccably and it affected the operational functioning of organizations to significant 
level. Everything from the packaging, delivery, and logistics efforts should help the customer 
satisfaction. However, Golroudbary et al. (2019) suggested that the companies can influence 
the customer behaviour to adopt more sustainable delivery options and environmental 
education among consumers encourages them to follow sustainable practices in their daily life 
such that they expect companies to follow suitable environmental practices.  

Wollenburg et al. (2018) investigated the idea of customer steering to influence the customer’s 
channel choice in different aspects such as delivery modes and return modes. Regarding 
delivery modes, the study focused on the aspects of differentiation of the prices and delivery 
velocity, which will further be discussed in this paper. The paper studies different scenarios and 
states the benefits for the customer and the retailer for every situation. The results demonstrate 
that the customer can never be directly controlled to choose a delivery mode but can be guided 
into choosing a better option for both the customer and the retailer. 

2.4 Last mile delivery framework 

The authors started developing a framework for this research using the framework done by 
Marchet et.al (2018), see figure 2. The framework demonstrates the logistics variables in the 
strategic area of delivery service. Those variables are the last mile practices that this paper is 
intended to further explore. 

Hübner et al. (2016) developed a framework to plan the last mile order 13ulfilment and discuss 
the advantages and disadvantages for different design models.  The research proposes a 
framework to plan the last mile delivery distribution. This planning can get affected by the 
country of the study, its population density, for example, and the customer behavior. The 
findings help managers and decision-makers gain knowledge of different concepts used in last 
mile delivery to support their decision and planning. 
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Table 1: Research framework (Marchet et al., 2018 

 

2.4.1 Delivery Service  

Delivery service strategy is considered to be one of the most important area to the online 
retailers. Companies have to give extra attention to it because it is the stage with the direct 
contact with the customer. Therefore, excelling in the services provided in this stage will result 
in high customer satisfaction rate (Marchet et al., 2018). This strategic area consists of the 
practices and variables like delivery mode, velocity, time slot and price. 

 

2.4.2 Delivery Mode 

According to Hübner et al. (2016) usually companies have two options for delivering product to 
customers. First option is by Home Delivery (HD). This choice comes in two forms, Attended 
HD is when the customer receives the product in person and Unattended HD is when the 
package is left outside of customer’s door or in in the mailbox if it fits. The second choice is Click 
and Collect (C&C) where customers order online and then collect their order from a certain 
pick-up point. This option comes in three different forms. In store C&C where customer collect 
their package at the physical store that they ordered from, attached C&C which can be a drive-
through centre that is located near the store and utilized only from online pick-up. The last form 
is the Solitary C&C where packages can be picked from lockers or post offices. 

The delivery mode can be seen from two different perspectives. From a customer’s perspective, 
the customer will choose to best mode depending on their access to the different pick-up points 
or HD. While on the other hand, the company’s perspective this very choice affect the logistics 
decisions of the company (Marchet et al., 2018). 

In this paper the attached C&C and the in-store C&C will not be examined as the authors chose 
to investigate only the e-tailer and not omni-channels retailers that have physical stores and 
drive-through pick-up points to collect the deliveries from. 

It is crucial to select the most appropriate delivery modes for the purpose of saving money and 
executing fast deliveries. The ideal option can vary depending on the time window, local density, 
and the number of orders per day (Tiwapat et al., 2018). 

 

2.4.3 Velocity 

This variable is highly depending on the industry of the ordered product and can highly affect 
the customer satisfaction regarding delivery (Marchet et al., 2018). The options for this element 
can be same day deliver, next day delivery and two or more days (Hübner et al., 2016). It’s 
important to mention that there is always a lead time applied to fulfil all the orders (Marchet et 
al., 2018). 

 

Strategic 
area 

Logistics 
variable  

Options  

Delivery 
service  

Delivery mode  Attended HD  Unattended HD In-store C&C Attached C&C Solitary C&C 

Velocity Same day Next day  Two or more days 

Time slot Specific Undefined 

Slot price 
differentiation 

Yes No  
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2.4.4 Time slot 

Time slots describe the exact time the delivery will be delivered. According to Marchet et al. 
(2018) it can be specific time slot or undefined. Specific time slot means that the customer can 
chose the exact time to pick up the delivery and it covers both HDs forms. Undefined time slot 
alternative does not provide a specific time for the delivery. 

2.4.5 Time slot price 

According to Marchet et al. (2018). In this category the company needs to balance their use of 
time slot capacity efficient and making the process of delivery better. The price slot differential 
depends highly on many factors like the location of the purchaser and its relative distance to 
the store or warehouse that will fulfil the order. It can also be different according to the time 
slot that the customer picked where usually faster deliveries means higher price of delivery. 

 

2.4.6 The developed framework  

The framework used to collect the data for this research is an extension to the framework 
presented by Marchet et al. (2018). The authors developed the framework in accordance with 
the Swedish market. Some changes and modifications have been introduced to help fulfil the 
purpose of this research which is to examine the provided last mile delivery options by the e-
tailers and their environmental consideration. See figure 7 for the developed framework. 

Table 2: developed Framework (own creation) 

Source: [Marchet et al. (2018)] 

 
 

The framework presents the authors' criteria to examine the e-tailers regarding their last mile 
delivery practices. The first logistics variable is the delivery mode. Marchet et al. (2018) 
provided five different delivery modes regarding the online shopping experience. The five 
different delivery modes are presented in other papers (Hübner et al., 2016; Tiwapat et al., 
2018; Wang et al., 2014). However, the authors decided to go with only three options which are: 
Attended HD, Unattended HD, and Solitary C&C. Excluding The in-store pickups and Attached 
C&C. The reason behind that is that all the other papers were tackling the delivery modes from 
an omnichannel perspective.  On the other hand, this paper investigates only the e-tailers that 
do not have any physical stores. 

 

The following variable is velocity which is a critical factor for a high customer satisfaction 
experience. Many articles discussed this topic and its importance to an efficient last mile 
delivery process. This variable can highly affect the sustainability of the delivery as usually 
faster delivery will mean more emission and minor consolidation (Hübner et al., 2016; Marchet 
et al., 2018; Tiwapat et al., 2018; Buldeo Rai et al., 2019). Thus, the authors choose to include 
three options to tackle the velocity. The fastest delivery time in Sweden is one to two days, where 
same-day delivery is rare. So, the framework will start with the next day delivery followed by 2 
to 3 days and 3 to 5 days. Nevertheless, the paper also considered the geographic position of the 
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customer, where it has usually added an extra one day for rural areas and the north part of 
Sweden. This perspective is discussed in the paper of Jiang et al. (2019). 

Moreover, the time slot will be examined. The examination will cover whether the company will 
provide an exact time for the delivery or not. The two options are a specific time slot and an 
undefined time slot. The authors added one option than in Marchet et al. (2018), both time 
slots. This option is highly connected with the following variables because the time slot can 
change according to the delivery fee, sustainable delivery, and the chosen TPL company. 

Next, we have the delivery fee. For this variable, three options have been identified: free 
delivery, paid delivery, and both where the company let the customer choose the options he 
prefers, and usually it is according to the last variable, the time slot (Marchet et al., 2018). 
Several articles undertook the customer perspective of choosing the delivery fee option and link 
it to the environmental perspective of sustainability. The link can relate to paying a higher fee 
for sustainable delivery or choosing the free delivery but wait a bit longer time (Ingat & 
Chankov, 2020; Buldeo Rai et al., 2019; Tiwapat et al., 2018)  

The scientific contribution of this paper comes from the following two logistics variables that 
the authors added to the framework of Marchet et al. (2018). First, the sustainable delivery 
examines variable examine if the company offered a different delivery option that is considered 
environmentally friendly. This variable can be an extra fee, wait more days, or show that the 
delivery uses a sustainable trend in delivering the orders. The environmental concern of last 
mile delivery is presented in so many articles, and the latest dramatic growth of e-commerce 
has made it extra important to focus on providing more sustainable deliveries to the customers 
(Qi et al., 2018; Tiwapat et al., 2018; Mangano et al., 2021; Olsson et al., 2019; Poveda, 2019). 

Finally, the last variable will be the number of TPL companies that the e-tailers are working 
with on last mile delivery. The authors decided to add this variable to investigate the possibility 
of whether the innovative approaches of crowdsourcing and start-up in the last mile delivery 
can be linked to sustainable deliveries or not. The literature is still lacking the research on this 
topic; however, some articles tackled the idea of crowdsourcing of start-ups and the latest 
trends that promote more sustainable deliveries and steering the customers by supplying more 
sustainable options (Giret et al., 2018; Wollenburg et al., 2018). It's important to mention that 
the number of TPL companies cover both the crowdsourcing and regular TPL companies. 

 

2.5 Customer perspective on last mile delivery  

In their study, Ignat & Chankov (2020) assist in understanding customers' perspectives toward 
last mile delivery in terms of sustainability. The paper investigates if the customers would 
change their delivery option if they got informed about the impact that this chosen delivery has 
on the environment, and they will choose a more sustainable delivery option. The findings were 
promising, and they indicate that the customer is influenced by the impact of delivery modes 
on sustainability. They are also willing to change their choices to more sustainable delivery 
options. 

In a similar context, Buldeo Rai et al. (2019) realized the dilemma facing the e-tailers of 
providing a delivery solution that is both attractive and sustainable from an economic and 
environmental perspective. Thus, the paper investigates the willingness of the customer to 
choose sustainable delivery options and arrange those options to remain attractive to the 
customers. The findings showed that customers prefer free delivery, next day delivery on the 
regular office hours during weekdays. However, it also showed that customers are willing to 
collect their packages themselves and wait longer if offered free delivery and return. 

In a survey done by PostNord (2020) shows that consumer has shown that customers seem 
ready to lighten. Seventy-eight percent of e-commerce consumers in the survey state that they 
can imagine paying 5 SEK extra for the e-commerce delivery if it is more environmentally 
friendly. Companies, on the other hand, are more pessimistic about customers' willingness to 
pay. Only 38 percent of the network players believe that customers could consider paying SEK 
5 extra for more sustainable delivery. 

In a similar study, Manerba et al. (2018) shows that customer perspective toward 
environmental sustainability has been evolving with time as they are concerned for healthy 
lifestyle for their families and self, thus the companies can take advantage of that and provide 
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more sustainable delivery options. The result of the study was promising, where the result 
shows that the many customers will choose a sustainable delivery if it was presented to them 
and will pick a longer delivering time-window for that. 

However, despite the willingness of customer to contribute to sustainability Hagen & Scheel-
Kopeinig (2021) shows in their study that only 36% of the people are willing to pay for such 
services while the remaining are not willing to pay more than the delivery fee. Thus, the authors 
therefore emphasis on the importance of utilizing environmentally friendly options from the 
delivering companies such as drone, rental cabs, and e-vehicles. As well as enhancing the 
technologies to limit the environmental impacts.  
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3 Methods  

The chapter will explain the work process of the study and the link between the methods and 
the research questions. Next, the research design and approach will be presented followed by 
the methods used and the data analysis. The chapter will end with a brief discussion of the 
validity and reliability of this study. 

 

3.1 The link between research question and methods  

In this chapter the connection between research question and methods will be presented, it also 
describes the process of extracting of data.   

 

Figure 5: Link between research question and method (own creation) 

 

The study aimed to explore last mile delivery practices in Sweden from an environmental 
perspective. Intending to answer the first research question, the authors used previous studies 
and website observation from 50 small and medium-sized e-tailers, to make a consistent and 
reasonable statement. The literature review has been used to review primary theories of the 
subject, and to obtain an understanding of the main concepts. The website observation aimed 
to explore the last mile delivery practices driven by small and medium-sized e-tailers. The result 
from website observation has been further analyzed in comparison with the literature review.  

For the second research question, in addition to the findings of the first question, the authors 
designed an online-based survey to collect primary data, in order to view customers' 
requirements on last mile delivery practices. According to Blaxter and Poland (2002) stated 
that a survey is one of several ways and techniques of collecting primary data. The results from 
the survey have been analyzed in comparison with the finding of the first research question, to 
answer the question of customer requirements of last mile delivery practices. 

3.2 Work process 

The proposed thesis has a time frame of 20 weeks, and as the figure 6 shows an overall layout 
of all phrases in relation with time scale, in months.  

The first phase of the process is essential to gain an understanding of the subject and main 
concepts, as the highlighted activities are to formulate the problem and the purpose of the 
study, however, based on that the authors designed two main research questions. 

The second phase of high importance is to create a beneficial theoretical background that 
include main concepts and developed theories, which must be relevant to the subjects.  
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The third phase is assigned to select most suitable methods for data collection. Considering 
answer two research questions, the authors studied convenience of methods, to which will be 
further used in the study.  

The fourth phase is allocated to present the result from literature review, website 
observation, and survey, which the challenge for the authors to present in most uncomplicated 
way. 

The fifth phase is to appoint the result and further analysing in comparison with relevant 
theories presented in theoretical background. The findings of the study are discussed and 
presented in this phase.  

Lastly, this phase summarizes the finding of the research, and make an appropriate conclusion.  

 

 

Figure 6: Work process of the study (own creation) 

 

3.3 Research design  

The concept of the research design of this study is based on the research onion model (Suanders 
et al., 2007). This model focuses on the decision-making process involved in carrying out a 
thesis. It shows how various elements of a research project can be gathered together to form a 
thesis (Tobi & Kampen, 2018). However, the research design includes various interrelated 
decisions, and its sub-categories are mentioned below: 

 

Figure 7: Research onion model (Asher & Popper, 2019) 

 

3.3.1 Research approach  

The research approach primarily is the base of the research strategy and gives direction to 
deciding the research methods. Research approaches are of two different types, the first is 
deductive, and the second is inductive. The deductive method gives focus on revising the 

Research 
approach

Research 
strategies

Research 
methods

Data collection 
and data 
analysis
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existing theories to come to a particular conclusion whereas, the inductive method focuses on 
collecting the observation from human behavior to develop specific theories (Alase, 2017).  

Based on two different research approaches, the most suitable approach is the deductive 
approach, as several researchers already conducted their study on identifying the importance 
of last mile delivery and sustainable practices to the e-commerce company of Sweden. 

 

3.3.2 Research strategies  

This layer of the model is concerned with how the researcher will decide to collect the data for 
this thesis. Research strategies can be termed as describing the particular issue in a systematic 
and detailed way. There are several options identified in this model where the researcher selects 
the suitable strategy by considering its positive and negative side and then compare it with the 
purpose of the study. The objectives set for this thesis will be achieved by selecting the right 
strategy. There are several options present for the researcher, including interview, experiment, 
case study, survey, grounded theory, archival research, action research, and ethnography 
(Mackey & Gass, 2015).  

Nevertheless, out of different alternative options, the most appropriate strategy to design the 
effective last mile delivery strategy and sustainability approach is a quantitative survey and 
action-oriented strategy. Where a set of related questions will be sent to respondents to collect 
their views and opinion on the last mile delivery and the observations collected by the developed 
framework.  

The survey questionnaire is a statistical method to collect the views of the respondents. It also 
helps collect more relevant, specific, and precise data and develop the relationship between the 
factors that improve the last mile delivery and sustainability and the business performance of 
e-commerce companies of Sweden. Its cause-and-effect relationship can be identified (Badke, 
2021). 

The reason for choosing to survey out of alternative methods is to limit the scope of these and 
secondly to understand the views or challenges that respondents face while formulating the 
strategies of last mile delivery and sustainability so that it will have the most negligible impact 
on the environment and the customer satisfaction and loyalty can be maximized. Further, it has 
been decided by the researcher to keep the questionnaire close-ended to collect precise 
information that helps in saving the cost as well as a time of researcher and the probability of 
getting prejudiced results can be minimized.   

The reason for choosing a website scan as an observation strategy is the convenience that this 
strategy gives to the authors who have limited time to conduct this thesis, in addition to the 
high level of transparency that the Swedish websites provide regarding the delivery options, 
which limit the necessity to conduct interviews with the managers in charge to understand the 
options and the process in general. 

 

3.3.3 Research methods  

In the next layer of the model, the researcher decides on the research methods to be adopted, 
which is a critical and fundamental decision to be made to conduct a good research. There are 
three different ways to select how the data can be collected. Among these three, the first is a 
mono method where only one data collection technique will be used monitored by a 
corresponding quantitative or qualitative analysis procedure. The second method is multi-
method where different methods are used to collect the data, but the main concentration is 
either qualitative or quantitative to conclude, and the third method is a mixed method where 
both qualitative and quantitative methods are used to collect the data (Taylor et al. 2015). The 
authors used quantitative methods to conduct this study with the help of surveys and website 
observations. 
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3.4 Data collection  

Data collection is the fundamental stage of all research. There are two different ways to 
accumulate the data for the study; primary and secondary. Secondary data is the data that was 
collected by someone else for other purposes. This data can be easily accessible through 
unpublished or published sources. The secondary data sources include business magazines of 
e-commerce companies of Sweden, peer-reviewed articles, journals, books, newspapers, 
industrial reports, periodicals, and others. Using this data source consumes less time. However, 
the researchers were cautious while collecting the data and ensures that it is valid, relatable and 
does not affect the outcome and process of the thesis (Igwenagu, 2016). The justification of 
including secondary data in accumulating the data is to help the e-commerce companies of 
Sweden to decide how they can develop their last mile delivery and sustainable approaches to 
work for the welfare of the society and environment. Furthermore, the secondary sources' 
information will help find the present knowledge gap and identify how this gap can be filled 
through research efforts.  

Primary data is collected in the raw form and collected from the exact source. This is first-hand 
information collected through surveys and observations. The purpose of collecting primary data 
is mentioned so that it does not lose its importance. For this study, the views and opinions of 
different respondents will be used to decide. This data helps give more real-time data and on 
the current issues in attaining sustainability and last-time delivery and how this affects the 
business of e-commerce company. The appropriate tool finalized to collect the primary data for 
this thesis is the survey questionnaire and website scan observations (Al Kilani, 2016). 

 

3.4.1 Questionnaire design  

The questionnaire design is influenced by the nature of data to be collected and the requirement 
to collect the data to establish the link between the objective and questions. As mentioned 
above, the questionnaire will be close-ended, and the research will give good options so that 
they can select the correct answers from it. Apart from this, the language and the questions will 
be  straightforward so that the respondents can easily understand it, and there will not be any 
probabilities of misunderstanding or misinterpretation (Brace, 2018).  

The questionnaire survey took place online, and Google Forms has been used as a tool to collect 
the data. The online survey made it possible to reach a more considerable number of the 
targeted group than the traditional channels. It is also flexible where the participant can do it 
no matter where they are in Sweden, and it also helped the authors save time as they reached 
the targeted number in a short time. The survey has been sent out via emails and other 
platforms, and it was self-administered where the authors did not interfere in explaining the 
question of influencing the participant into answering in a certain way which eliminates the 
biased answered (Leeuw, Hox, & Dillman, 2008). The same articles used to develop the 
framework have been used in writing the questionnaire, so there will be room for discussion 
and comparison to obtain better results. The questions covered all the areas that the authors 
investigated regarding e-tailers. The areas were: delivery modes, velocity, time slot, delivery fee, 
and sustainable delivery. It, however, examined the customer perspective of those practices and 
their level of satisfaction. All of the questions were multiple-choice questions where the 
participants have a list of answers to choose one or prioritize them on a scale. 

 

3.4.2 Customer survey 

An online-based survey was designed in order to collect primary data for the analysis, and the 
importance that necessary information is included to fulfill the research purpose (Bell et al., 
2018). The survey contained two sampling questions and three main questions of sustainability 
and last mile delivery.  

Two sampling questions were designed to indicate the age group and e-shopping occurrence of 
the consumers. Random sampling was applied in the survey and participants were chosen by 
chance, where everyone had the same chance of taking part in the sample (Bell & Waters, 2014). 
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The three main questions indicate the delivery mode usually chosen by consumers, priorities of 
logistics variables, and customer willingness to contribute to an environmentally friendly 
delivery. Since the authors decided to include three out of five delivery modes in the proposed 
framework. Thereby, they choose to condense delivery modes from Attended HD and 
Unattended HD to only Home Delivery, and Solitary C&C within the online survey. However, 
the second main question focuses on consumers’ priorities of logistics variables that are 
presented in the proposed framework as the delivery fee, velocity, time slot, and sustainable 
delivery. The question aims to investigate the importance of different logistics variables at a 
consumer level.  

Last, the third main question is to indicate the willingness of consumers and their behavior 
towards sustainability. As earlier reviewed, customers have shown concern regarding a healthy 
lifestyle, and an evolving customer perspective toward environmental sustainability has 
become apparent, (Manerba et al., 2018). Therefore, companies need to develop and exploit the 
willingness of the consumer to rise the environmental delivery within the last mile. 

 
 

3.4.3 Literature review 

The literature review is the search and evaluation of already existing researches in a specific 
area of study. Its purpose is to give a historical perspective of those combined research and 
provide in-depth knowledge about them (Mentzer & Kahn, 1995).  Whether it is a part of a more 
extensive study or a study on its own, a literature review must always offer a piece of new 
knowledge and synthesis to the studied literature instead of only summarizing it (Turner, 
2018). Thus, the four primary purposes of literature review are first to review the chosen 
literature, synthesis and summarize all the information in the literature, critically analyze that 
information which will result in identifying gaps, showing limitations in the existing literature, 
and provide guidance for further researches. Finally, it presents all the above stages in an 
organized way. It is also important to mention that literature reviews are performed for 
different purposes and can take a different form depending on the audience (Torraco, 2016). 

The process of collecting the relevant articles for this research went as follows.  

First, the authors identified essential e-commerce logistics and sustainable factors through 
brainstorming and discussion sessions. Second, several keywords have been placed and used to 
find relevant articles like e-commerce, ecommerce, internet retailers, online marketplaces, 
Online retailer, e-tailer, sustainability, and logistics. Scopus has been used as a database search 
engine. The authors limited the search for the above keywords to title, abstract, and keywords, 
and the language to only English. Thus, after adjusting the search filters, a result of 500 articles 
has been achieved and exported to an excel file for further classification. Both authors have read 
the abstract of the selected articles and classified them into relevant and irrelevant, and the 
number of articles decreased to 100 articles. Those 100 articles then have been read thoroughly, 
and the papers with the highest relevance have been used in answering the research questions. 
The authors also used the snowball method, which is basically that every article will reference 
another article that will probably be tackling the same topic, and the same goes for the following 
paper. The author used this method to deepen their knowledge in the relevant area and obtain 
more relevant work. In conclusion, the literature review formed the foundation of knowledge 
for our paper. It provided the authors with all the necessary information and expertise to best 
tackle the research questions. 

 

3.4.4 Website observations  

The authors used a website observation to investigate the delivery options that the companies 
offer for their products. The goal was to identify the delivery options provided by the e-tailers 
and check whether they offer environmentally friendly deliveries or not. 

All the companies are based in Sweden. The authors chose Sweden because of three main 
reasons. First, the high rank of Sweden on the maturity level of e-commerce usage and the high 
interest of Swedish consumers in sustainability (Sallnäs & Björklund, 2020). The last reason is 
the convenience as both researchers live in Sweden, and they have all the knowledge about the 
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process of ordering and selecting the addresses. The investigation and the collecting of data 
were following the framework developed in the previous chapter. 

The selection of the e-tailer was as follows. First, a list of the top 100 retailers based in Sweden 
has been retrieved from Ehandel.se. The list's ranking is based on the companies' annual 
revenue, where one is the highest and 100 is the lowest. According to the delimitations, the 
authors excluded all the companies with more than 50 million euros in revenue. Second, the 
researchers checked that the remaining companies are 100% internet retailers. This stage is 
done online by standard search engines. If the company had a physical store somewhere in 
Sweden, it would be removed from the list. Thus, after applying all the filters, a list of 50 e-
tailers based in Sweden and meeting all the delimitations have been achieved. After obtaining 
the list of the e-tailer, both researchers scanned the websites of the companies and documented 
all the data on an external Excel sheet. After finishing the observations and data documentation, 
the sheets from both researchers have been examined to see if the researchers obtained the 
same results or there were some differences. Thus, the sheets with almost identical and very 
few differences have been found. The Excel sheet contained the name of the company, the 
delivery mode used, velocity, price, time slot, sustainable delivery, and number of TPLs. 

The scanning is done by the researchers taking the role of a customer in each of the companies' 
websites. They chose a product and went through to the checkout, where they had to write in 
an address to choose a delivery option that this company is offering. This step is one of the 
weaknesses of this method because different options will be offered according to the postal 
code. The postal codes of big cities will get much more options than people ordering from rural 
areas. However, the authors used the postal code of Jönköping, which is considered a large city 
in Sweden. 

It is essential to mention that observing the delivery option was the last step, and no products 
have been ordered, and the e-tailers were from different branches, i.e., fashion, food grocery, 
and cosmetics. Finally, if no precise data has been found in the order process, the authors 
contacted the companies via email to ask for the delivery options and other information. 

 

3.4.5 Sampling  

3.4.5.1 Sampling size  

The sample size is the total number of respondents who will answer a survey questionnaire's 
questions. However, a total number of 100 respondents has been decided, which is sufficient to 
ensure the reliability and credibility of data. These respondents will be reached through their 
personal email id, and the respondents' willingness is ensured before sending the questionnaire 
so that it will not affect the quality of the thesis. 

 

3.4.5.2 Sampling Method 

A sampling technique is a way to select the respondents out of the whole population. Sampling 
techniques are mainly categorized into two main categories, i.e., probability and non-
probability. The probability sampling technique is only suitable when the sample population is 
unknown, whereas the non-probability sampling technique is suitable when the sample 
population is known. Both these categories are further divided into different sub-categories. 
However, out of different sampling methods, the research found convenience sampling more 
suitable as it helps the research to reach the respondents as per their accessibility and 
approachability (Taherdoost, 2016). 

 

3.5 Data analysis  

Data analysis is a way to extract insightful and relevant information from primary and 
secondary data sources and make sense of this data collected. Two different methods will be 
used to analyze these data, i.e., primary data will be analyzed through frequency analysis, and 
secondary data will be analyzed through thematic content analysis. 
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In the frequency analysis, the data obtained from the primary respondents are systematically 
recorded in the tables, and then the most preferred option by the respondents will be considered 
an appropriate answer to the research question. To give it a more realistic and impactful view, 
the collected data will further be presented using bar charts and pie charts to give a brief 
overview of data to the reader (Tsinalis et al., 2016). 

On the contrary, the secondary data will be analyzed through a content thematic analysis where 
the knowledge, views, values, experience, and opinions of different authors, experts, and 
researchers will be analyzed by using different themes. These themes will further help identify 
the current trend, issues, and complexities faced by e-commerce companies while formulating 
strategies for delivering parcels to the ultimate destination. The stages followed to analyze the 
every data set, obtaining themes as per the purpose of this thesis, reviewing theme to establish 
a relationship between different variables, assigning names to these themes and at last 
concluding the main points of the thesis.  

The thematic analysis has been conducted by dividing the peer-reviewed articles into three 
different themes, and in each theme a comparison will be identified and common. The themes 
were the environmental impacts of last mile delivery, customer perspective and customer 
steering and trends. 

The tools that have been used in the analysis are Microsoft Excel and Google Forms software. 
Both Software helped the authors save the answers and the observations. They also convert the 
answers to quantitative data to be shown as tables, figures, and graphs.  

3.6 Data quality  

To attain a high-quality outcome while conducting a thesis, it is essential to take certain 
measures to confirm the dependability and applicability of the findings. The quality of this 
thesis will be guaranteed through the validity and reliability of the collected data.  

 

3.6.1 Validity  

Validity is related to identifying whether the established theoretical framework is a significant 
representation of concerns and reality that how theory and empirical data are connected. In 
simple terms, data validation can be defined as the significance and appropriateness of the 
information to the questions or objectives mentioned earlier in the study. The data validation 
is confirmed by selecting the credible, relevant, and trustworthy sources of secondary data 
which can be related to the theme of the thesis (Leung, 2015). 

 

3.6.1.1 Internal validity  

An internal validity refers to how the study is achieved by applying relevant methods, and the 
triangulation of data collection and method (Bell et al., 2019). The authors have chosen the 
conducted methods based on a quantitative research, to which is most suitable to the aim of the 
study. As figure 10 shows the triangulation of data collection and the methods are used.  

 

Figure 8: Triangulation of data collection (Bell et al., 2019) 
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3.6.1.2 External validity  

An external validity referrer to the generalization of the finding for other countries and 
industries (Bell et al., 2019). This study can be generalized in counties where countries where 
e-commerce and last mile delivery as developed as Sweden.   
 

3.6.2 Reliability  

Reliability is an indication that the operations of a thesis, like collecting the responses of 100 
different respondents, will give repetitive or identical results—the main objective of ensuring 
the reliability of the thesis to minimize biases and errors in the themes. The exact meaning of 
reliability is to get the replicated or similar results when asking the same questions from the 
respondents. 

 

3.7 Ethical consideration  

All possible ethical issues while completing the thesis will be handled at each stage so that they 
will not affect the quality and reliability of the thesis. The ethical practices are considered 
mainly at the time of collecting primary and secondary data. The ethical practices while 
collecting primary data are confirmed by ensuring that respondents will give adequate and 
accurate information on the questions asked to them. Secondly, the researcher reassures the 
respondents that their data will not be shared or given to a third party. Apart from this, the 
researcher tries to make the respondents comfortable while giving answers. The researcher26 
76 % avoids asking any personal question or information, which makes them uncomfortable to 
answer the question. Further, maintaining the ethical consideration in the secondary data is 
more complicated as compared to primary data. However, the researcher tried every possible 
effort to maintain the reliability and quality of data, and this includes witnessing the restrictions 
set by the author on taking the consent to access the data, taking ethical guidance on reusing 
data, and most importantly, taking consent from the original participants of those studies so 
that their confidentiality does not get affected. In conclusion, this chapter depicts the overall 
procedure, which is followed to complete the thesis, which is further supported by research 
onion mode. This model is divided into different strategies, approaches, methods, techniques, 
and tools, which helps the research select the most appropriate method to carry out the study. 
The overall strategies and frameworks are designed in such a way that it helps in finding the 
answers to the research questions and help the e-commerce company in formulating the 
effective sustainability and last mile delivery strategies. 
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4 Results  

The chapter will present the results of this paper. The results will be presented in two sections. 
First the results of the e-tailers last mile delivery quantitative study will be presented to show 
the current situation for e-tailers in Sweden regarding last mile delivery. Then, the results 
from the customer survey will be presented. Both results will be visualized and described in 
text. 

 

4.1 E-tailer last mile delivery study result 

The authors investigated the last mile delivery practices of 50 SMEs e-tailers. The results will 
be presented in sub-categorizes and the framework will be presented at the end with all the 
results summarized. 

 

4.1.1 Delivery mode  

The results from the first logistics variable presented in Figure 11 show that 76% of the Swedish 
e-tailers offer all the delivery modes to their customers, while 14% offer two options and 10 % 
provide only one option, see figure #. The results also show that solitary C&C was the dominant 
delivery option as 48 out of 50 companies offer this option, followed by Attended HD with 44 
companies and Unattended HD with 41 companies, which correspond to 96%, 86%, and 82%, 
respectively. 

 

 
 
 

4.1.2 Velocity  

Regarding velocity, the results of the observations demonstrate that the fastest velocity for the 
delivery with 62% of the total number of companies is 2-3 days, followed by 32% of the 
companies that can deliver fastest next day and 6% of the companies that need at least for 3-5 
days to deliver. Only one company provided same-day delivery, which the author decided to 
include in the category of the next day delivery due to the exceptionality of occurrence of this 
situation in Sweden.  

Figure 12 shows the percentages presented above. In addition, it shows the companies that can 
deliver as fast as the next day with 16 companies, the fastest delivery time from 2-3 days as 31 
companies and fastest is 3-5 days with three companies. Thus, it is essential to mention that 
some companies that deliver the next day can deliver in 2-3 days and more depending on the 
customer's preference. 

Nevertheless, the velocity changes with the change of the postal number of the customer. Thus, 
the customer in the northern cities of Sweden gets an extra delivering day and small towns. On 
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Figure 9: Delivery mode offered by 
Swedish e-tailers (own creation) 
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the other hand, it tends to be faster in cities like Stockholm and Gothenburg. Therefore, the 
results that have been retrieved for this paper were from an average middle-size city in Sweden. 

 

Figure 10: Delivery velocity offered by Swedish e-tailers (own creation) 

4.1.3 Time slot  

The results presented in Table 1 show that 38% of the e-tailers provide a specific time slot which 
corresponds to 19 companies out of 50. On the other hand, 62% of e-tailers do not provide a 
specific time for the delivery. However, 9 out of the 50 e-tailers provide both specific and 
undefined time slots depending on whether the customer is willing to pay extra or not. 

 

Table 3: Time slot offered by Swedish e-tailers (own creation) 

Time slot 
Number of 
companies 

Specific 19 

Undefined 31 
  

 

4.1.4 Delivery fee 

Free delivery is the dominant option regarding delivery fees, where 74% of the companies 
provide the option of free delivery. Nevertheless, 14% of the companies provide only free 
delivery while the remaining 60% provide both options; free and paid. On the other hand, 26% 
of the companies’ request a delivery fee for their product no matter their purchase. See figure 
13. 

 

Figure 11: Delivery fee from Swedish e-tailers (own creation) 
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4.1.5 Sustainable delivery  

The observations show that 86% of the e-tailers do not provide an eco-friendly delivery while 
the remaining 14% of them state that their deliveries are environmentally friendly or gave an 
option to choose an eco-friendly delivering option. 

 

4.1.6 Third party logistics  

Finally, the results from the last variable express that 44% of the companies rely on only one 
TPL company while 56% have multiple partnerships with two or more TPL companies. See 
figure 13 for the full results in the presented framework. 

 

4.1.7 E-tailers last mile delivery study result summary  

Figure 14 shows the e-tailers’ last mile delivery practices summary in the developed framework. 

 

Table 4: E-tailers last mile delivery study results summary (own creation) 

 

 

4.2 Survey results  

The following three questions in the survey were tackling the actual last mile delivery practices 
of e-tailers, and they are covering the delivery modes, the priority while shopping online, and 
the customer willingness to contribute to sustainability.  

4.2.1 Customer satisfaction 

The survey measured the level of customer satisfaction among participants. The survey showed 
that 76,8% of the participants were satisfied (24,6% were very satisfied). On the other hand, 
18.8% of the participants were neutral about their experience, and 4.3% were unsatisfied.  

 

4.2.2 Delivery mode  

When asked about their most used delivery option, 71% of the participants in the survey 
answered that they choose the solitary C&C for their online purchases over 29% of them who 
prefer to have their products home delivered. 
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Figure 12: Delivery mode usually chosen by consumers (own creation) 

 
 

4.2.3 Delivery variables priorities  

The participants were asked to rank their priorities when ordering online. The options that they 
had to rank were price, time slot, delivery mode and eco-friendly delivery. Price was the 
dominant answer for the first priority with a 61%.  

However, the choices for 2nd and 3rd priority were so close for all the other three options, but 
after analysing the charts mathematically, eco-friendly delivery came second in priority just 
slightly ahead of delivery mode. Finally, the least prioritized option according to the survey was 
the time slot. See figure 16 for the results of delivery variables priorities.  

 

Figure 13: Delivery variables priorities (own creation) 

 

4.2.4 Customer willingness  

Regarding customer willingness to contribute to the sustainability in their online shopping 
experience. The results showed that 91% of the participants are willing to contribute and have 
a sustainable delivery and 9% are not willing to do anything. However, the way people wanted 
to contribute was different, where 65% of participant chose to contribute by waiting an extra 
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day or two for an eco-friendly delivery while 26% are willing to pay an extra fee to have a 
sustainable delivery. See figure 17. 

 

Figure 14: Consumers' willingness for an environmentally friendly delivery 
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5 Discussion and analysis  

This chapter will answer the research questions of this study by analyzing the collected data 
from the observations and the survey with the theoretical framework presented in this study. 
The outline of this chapter will be as follow. First, the purpose of this paper will be stated, 
followed by answering the first and the second research questions.  

 

The purpose of this paper is to explore the current last mile delivery practices in Sweden by 
exploring those practices from an environmental perspective and examine how they meet 
consumer environmental expectations. In addition, the practices intended to be examined the 
options that each company provides for their customers.  To fulfil the purpose of this study, two 
research questions have been formulated and will be answered. 

 

5.1 Research question 1  

What are the e-tailers’ sustainable last mile delivery current practices, and what 
are their environmental impacts? 
 

First, each variable in the framework will be analyzed using the finding and the existing 
literature. Thereafter, a discussion and an answer to the research question will be presented in 
the light of the analysis. 

 

5.1.1 Delivery mode 

The majority of e-tailers offer both home deliveries and Solitary C&C modes with a 76% of the 
overall number of companies. The high percentage in the variety of options was expected due 
to the importance of the online market nowadays and the pursuit from all the e-tailers to make 
their options more attractive to customers in the case of home delivery and make it eco-friendly 
in the case of Solitary C&C (Buldeo Rai et al., 2019). 

The solitary C&C was the most adapted delivery mode with 96% of all companies that use and 
offer this option. Both Merchat et al. (2018) and Hübner et al. (2016) expected the growth in 
the usage of this delivery option and the investments that are being done to establish more pick-
up points. The reason why C&C is getting more popular and is being used more is the facts that 
it benefits both sides, the customer and the delivering company. It is more flexible for the 
delivery company to deliver to one place, either a post-pick-up location or to a locker. This 
method can reduce the logistics costs by 70% (Hübner et al., 2016). However, this reduction 
only covers the company perspective and does not cover the customer’s activity to get the 
delivery. In the same context, Tiwapat et al. (2018) seem to agree about the benefits of the 
Solitary C&C of all its form in terms of effectiveness and the ability to drop many orders at one 
point and save time and emission. There mutual agreeing on the C&C being the most 
sustainable delivery mode in general (Mangano et al, 2021; wang et al., 2017; Tiwapat et al., 
2018; Hübner et al., 2016).  

Home delivery is still a popular option for customers, where 86% of the companies offer 
attended HD, and 82% offer unattended HD. Home delivery option is still preferable by the 
customer because of the time saving aspects that this option provides and the overall 
convenience such as heavy products delivered to your home, in addition, it is considered an 
effective option for customer satisfaction (Hübner et al., 2016). 

However, Attended HD creates complexity throughout the process of the last mile delivery. A 
timeline restrains the customers from staying home and picking their packages, and the driver 
is faced with complex and challenging routing problems because of those different time 
restrictions (Hübner et al., 2016). Many failed deliveries happen because the customer is not 
present at the assigned time for the delivery, which results in additional transportation costs 
and resorting the undelivered goods (Buldeo Rai et al., 2019). The unattended HD and having 
a reception box (RB) can help the problem of failed home deliveries and can reduce the cost of 
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delivery by 40% compared to the attended HD and also having a reception box (RB) (Hübner 
et al., 2016; Tiwapat et al., 2018). 

 

5.1.2 Velocity 

Velocity is also an essential factor for customer satisfaction. The Swedish e-tailers prefer a 2-3 
days delivery time for their fastest delivery time with 62%. However, a considerable number of 
companies, 32%, can deliver to customers the next day, which is something to be considered. 
The last group of companies that accounts for 6% could only deliver after three days. 

Merchant et al. (2018) stated that same-day and next-day deliveries are considered to hurt the 
cost-effectiveness, and their study showed that the dominant velocity is two days or more, which 
is the same case for this study. 

Hübner et al. (2016) emphasize the complexity of offering fast delivery to the customer, which 
will result in high service levels and decreasing the logistics costs associated with this process. 
The study also highlighted the high degree of complexity and the challenges associated with 
next-day delivery.  

Buldeo Rai et al. (2018) claim that there are even so many high costs involved with the promises 
from e-tailers in delivering in two days, and it affects the efficient routing and consolidation. 
Companies can rely on environmental-friendly vehicles, and consolidation methods are needed 
to deliver fast while maintaining eco-friendly delivery. Consolidation can be reached through 
Solitary C&C that already exists vastly in the Swedish market. 

The analysis from the findings and the literature shows that promising fast deliveries to the 
customer can affect consolidation and having efficient delivery routes which in return affect the 
idea of a sustainable delivery. The Swedish e-tailers use the fast delivery approach with average 
delivering velocity of 2 days. 

 

5.1.3 Time slot 

The Swedish e-tailers tend to choose an undefined time slot where they estimate the delivery 
day (i.e., 1-2 day or 3-4 days) but with no exact date for delivery. This was the case for 62% of 
the companies, where 20% used a specific time slot and 18% provided both depending on the 
delivery fee. This variable is highly connected with the delivery fee, where for an extra fee, the 
customer can have an exact date and time for the delivery compared to the free delivery where 
the customer will be provided with an estimation. 

The specific time slot equals high customer satisfaction, forcing the company to provide live 
updates information and provide scheduled time slots. The more the customer has control over 
the time slot, the more expensive the delivery is for the retailer (Hübner et al., 2016). This 
variable also affects the speed of processing the online orders, and lousy time slot management 
will affect the service level dramatically, especially in the case of HD where the customer has to 
be present for receiving the package, and it will decrease the number of failed delivery (Marchet 
et al., 2018; Buledo et al., 2018). 

Thus, the approach adopted by the Swedish e-tailers by using undefined time slot can benefit 
the sustainability of the delivery by giving the e-tailers more control over the process. This 
control can used in steering the customer to choose a delivery option that is eco-friendlier if 
used in the right way. 

 

5.1.4 Delivery fee 

The results and analysis showed massive price differentiation between e-tailers, and it did not 
show any pattern. For example, many companies offered the free delivery option, which was 
usually linked to an undefined time slot and two or more days of velocity. However, when it 
came to the paid delivery fee, the prices varied from 9 SEK up 49 SEK for the small packages, 
50-99 for medium packages, and up to 160 for oversized packages. Moreover, this price 
differentiation changed from company to company, even for similar product sizes. 
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An interesting observation from this study is that many literature reviews associated HD with 
high delivery prices (Buledo et al., 2018; Marchet et al., 2018; Hübner et al., 2016). However, 
many Swedish e-tailers offered a free HD for as little as 150 SEK of purchased products, while 
the average HD fee was 59 SEK depending on the size of the package. 

This difference in pricing can be linked to what came in Hübner et al. (2016) study. The authors 
claimed that having different prices enable retailers to generate more cost-effective delivery 
schedules. 

Wollenburg et al. (2018) emphasize the importance of offering those delivery modes at different 
costs and velocities to steer the customer in choosing eco-friendly options and make them more 
attractive, however, the analysis shows that there is steering towards the Solitary C&C and 
velocity of 2-3 days by making them more appealing to the customer in terms of price in 
comparison to HD. Nevertheless, there is a place for improvements in this regard by increasing 
the price differentiation between the two delivery options and making the HD less attractive to 
customers. 

 

5.1.5 Sustainable delivery  

The majority of the Swedish e-tailers in the presented sample did not provide an option stating 
that this option is eco-friendly that corresponded to 86% of e-tailers with no information about 
sustainable deliveries. On the other hand, 14% of the Swedish e-tailers provided this option, 
and those companies provided delivery options with symbols and words associated with eco-
friendly delivery like less CO2, green or environmental.  

This variable affected the investigation is a negative way. Although there was a pattern that links 
the actions that the e-tailers are taking to provide and steer to the most sustainable delivery 
mode, most of the companies failed to communicate this issue to their customers. Raising the 
awareness is important factor in achieving sustainable deliveries. Many articles tackled the 
customer willingness to contribute to more sustainable deliveries if they were informed about 
it (Ignat & Chankov, 2020; Buledo et al., 2018; Manerba et al., 2018). 

 

5.1.6 Third Party Logistics companies 

The analysis showed that the companies with more than one third party logistics companies 
were the only ones that offered the sustainability option, which might be linked to the new start-
up companies in the last mile delivery sector and their effort to compete with the big TPL 
companies in Sweden. However, this observation needs further investigation and cannot be 
fully answered by the methods used in this study.  

In conclusion, the study showed the current situation of the last mile delivery practices for the 
SMEs e-tailers in Sweden. After conducting the analysis, both strengths and weaknesses aspects 
of the current situation has been identified regarding the sustainability of those practices. 

The e-tailer promoted the Solitary C&C delivery option to the customer by providing it almost 
in all the companies and making it the cheapest option in comparison to the other delivery 
modes. The Solitary C&C is the eco-friendliest delivery mode in comparison to the home 
delivery. The velocity also played an important role in making the Solitary C&C more attractive 
because the velocity was almost the same for both and sometimes it is faster for C&C. 

On the other hand, the e-tailers failed to communicate the sustainability of their delivery modes 
to their customers. The majority did not show or marked the eco-friendly delivery option and 
as a result they did not take advantage of the willingness of the customer to contribute to more 
eco-friendly deliveries that had been studied in many papers as earlier reviewed. Finally, the 
price differentiation of the delivery fee was not efficient enough in the favor of the Solitary C&C 
compared to HD. When the delivery fee existed, the price was almost the same for both is so 
many cases and this is something the e-tailer should take into consideration. 
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5.2 Research questions 2  

What are consumers’ requirements regarding the sustainable LMD practices in 
Sweden, and what are the recommended opportunities solutions based on those 
requirements?  
 

As reviewed, e-commerce and e-tailing have performed exceptionally well worldwide in the last 
ten years, with total sales of 4.280 billion U.S. dollars in 2020 and a forecast of 6.388 billion 
U.S. dollars in 2024 (Statista, 2021). However, the customer is an essential player in e-
commerce, its perspective is crucial for an efficient and sustainable process. Nevertheless, 
possibilities are limited to influence distribution to become more sustainable (Sallnäs U. & 
Björklund M., 2020).  

 

5.2.1 Delivery mode usually chosen by consumers: 

As earlier reviewed in website observation that most Swedish e-tailers offer both home delivery 
and solitary C&C. However, the customer survey has shown that the majority of the participants 
71%, usually choose a solitary C&C, and the other 29% choose home delivery. While the growth 
of solitary C&C was expected (Hübner et al., 2016), on account of the increased popularity both 
from customers and companies, in the motive of flexibility and cost-cutting (Merchat et al., 
2018). According to the statistics from PostNord (2020) has shown an increase of parcel pick 
up from 2% in 2019 to 12% in the last quarter in 2020. According to Wang et al. (2014) that 
have presented strengths and weaknesses of different delivery modes and revelled that attended 
home delivery and reception box is more sustainable option in areas of insufficient population, 
and minor order quantity. On the other hand, same study exhibits that shared reception boxes 
and collections-and-delivery points to be considered as most efficient and environmentally 
friendly delivery options, in high-density population areas and larger order quantities. From a 
company perspective, this delivery mode of solitary C&C, has a massive impact on cost-
reduction (Hübner et al., 2016).  

The results from customer survey have shown a pattern of customer steering towards solitary 
C&C, and as earlier reviewed that 96% of companies in website observation have adopted the 
delivery mode. Although Buleo Rai et al. (2019) have reviewed the difficulty that e-tailers are 
facing in providing an attractive and sustainable delivery option, which is the intention that 
home delivery sill appealing and 29% of the participants are choosing it as delivery mode. 
Nevertheless, customer steering could be adopted at a company level to influence the choice of 
consumers toward more environmentally friendly in the aspects of delivery mode, return mode, 
and price differential (Wollenburg et al., 2018).  

 
 
 

5.2.2 Logistics variables priorities: 

The survey questions has been designed according to the proposed framework, whereas the 
authors investigated the importance of different logistics variables from a customers’ 
perspective. The result from the survey have shown that majority of participants 61%, have 
chosen delivery fee as first priority. However, Hagen & Scheel-Kopeinig (2021) stated that 36% 
of the people are willing to pay for the delivery fee, while the other 64% are not willing to pay 
for such services.  

As the result frim the survey has shown that delivery mode variable come second in priority by 
36%, Marchet et al. (2018) have included five different delivery modes in their study; Attended 
HD, Unattended HD, In-store pickup, Attached C&C, and Solitary C&C. However, the authors 
determined two delivery modes in the survey, home delivery and solitary C&C.  

An eco-friendly delivery was also included in the survey as one of the options, which according 
to the survey, 34% of the participants have choose as third priority. As several studies (Qi et al., 
2018; Tiwapat et al., 2018; Mangano et al., 2021; Olsson et al., 2019; Poveda, 2019) reveal a 
common environmental concern in last mile delivery, due to the dramatic growth of e-
commerce which made essential to provide environmentally friendly delivery.  
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Finally, the last priority introduced in the survey is time slot, by 30%. Whether the company 
provides a specific time for the delivery, or not (Marchet et al., 2018).   

5.2.3 Customer willingness:  

The findings of the conducted survey have shown that 91% of the participants are willing to 
contribute to the sustainable delivery concept and the remaining 9% are not willing to do 
anything in that matter. This maturity and willingness from the customer to contribute to eco-
friendly deliveries is stated in many articles, where authors believed that the customers will 
always try to choose the most sustainable delivery mode if they were informed about (Ignat & 
Chankov, 2020; Buldeo Rai et al., 2018; Manerba et al., 2018). 

The 91% of the participant reacted differently regarding the way that they will contribute to 
sustainable delivery, where 65% claimed that they are willing to wait 1-2 days extra for an eco-
friendly delivery. On the other hand, 26% claimed that they are willing to pay extra fee to have 
an eco-friendly delivery. Those findings slightly contradict with the survey by PostNord (2020) 
which stated that 78% of the customer are willing to pay an extra 5 SEK for a sustainable 
delivery while the remaining 12% are not willing to pay it. This survey did not include the 
waiting option and focused only of the price. The authors believe and according to the findings 
of this survey that the customers will in most case choose to wait rather than pay for a 
sustainable delivery if they were asked to choose between the two options. In the same context, 
in their survey Hagen & Scheel-Kopeinig (2021) stated that only 36% of the people are willing 
to pay extra for an eco-friendly delivery. Buldeo Rai et al. (2018) also stated that although the 
people are eager to contribute and choose more sustainable deliveries, they will not compromise 
on the price and their preference will always be free delivery. 

The second part of this research question is dedicated to analysis the opportunities and 
solutions that might help the e-tailers adopt more sustainable deliveries in the light of the 
previous literature and the findings of this study. 

 First, the e-tailers should take advantage of the customer willingness to wait extra day or two 
for an eco-friendly delivery to raise the average velocity of the delivery from 2-3 days to 3-4 
days. This approach will help e-tailers to plan their delivery routes more efficiently and improve 
consolidation which will results in a smaller number of deliveries and in return less emissions 
(Macioszek, 2017; Buldeo Rai et al., 2018; Hübner et al., 2016; Tiwapat et al., 2018). This can 
be done by advertising this option as a sustainable delivery and making it free to be more 
attractive for customers. 

Second, the price differentiation between HD and Solitary C&C should be more visible and in 
favour of the Solitary C&C. Although the analysis showed a pattern of steering towards Solitary 
C&C, the price differentiation regarding the delivery fee in many companies is so close and in 
return making HD option more attractive. This opportunity is mainly aimed at the people who 
are not willing to do anything for the sustainable delivery. thus, by making the price 
differentiation higher those customers will most probably choose the cheaper option which will 
be in this case Solitary C&C. 

Finally, the e-tailers should improve the promotion of their sustainable delivery option in their 
websites. Many people are willing to contribute and to choose the eco-friendly delivering option 
if it was stated on the website. The majority of the e-tailers are not taking advantage of this 
factor. Thus, more awareness of the eco-friendly option is essential to steer the customer into 
an option that will increase the sustainability of the whole process. Many articles support this 
claim and emphasis the enthusiasm of the customer towards more sustainable option if it 
existed (Ignat & Chankov, 2020; Buldeo Rai et al., 2018; Manerba et al., 2018). 

 

5.3 Discussion of method  

This paper is a quantitative research aimed to explore the current situation on the Swedish e-
tailers regarding last mile delivery. The authors choose three methods to help fulfill the purpose 
of this study and answer the research questions. 

The survey has been used in this paper to examine the customers preferences regarding the 
practices of the last mile delivery. Furthermore, this method was an effective way to collect 
primary data and it achieved the intended purpose of it. However, the authors think that due to 
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the limited time to execute this research the number of participants could have been bigger 
which can increase the validity and credibility of this research. In addition, a more open-ended 
questions in the survey would have deepen the knowledge about the customer motives behind 
wanting to contribute to the sustainability of delivery.  

 

The second method used was the website scan observations. This method has been used to 
collect primary data from the e-tailers website to examine their delivery service variables 
according to the proposed framework. The method was enough to collect all the necessary data 
which was documented into Microsoft Excel file for analysis. However, this method alone was 
inefficient in retrieving data from some of the e-tailers website due to the lack of information 
on the website. Thus, the authors overcome this issue by contacting the company by email and 
ask for the missing information. 

 

The last method that the authors used was the literature review, which formed the foundation 
of this paper. The literature review used to collect secondary data from previous research and 
scientific papers to help understand the field of study and the current data regarding the area 
of last mile delivery. It also helps developing the proposed framework to collect the data and in 
the developing of customer survey. The authors carefully documented all the data and the 
procedures of the work process to eliminate the possibilities of entering false data. 

 

Nevertheless, the using of another method would have been beneficial to the purpose of this 
paper. The authors believe that using interviews with some managers of the e-tailers and TPL 
companies would have enhanced the results of this paper to a high extend. The interviews could 
have deepened the knowledge about the last mile delivery decisions that are being made and 
the motives behind them. Thus, in conclusion, the methods used have achieved the purpose of 
this study and helped successfully answer the research questioned.  
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6 Conclusion and Future research 

This chapter will begin with concluding the key findings of the research. Thereafter, the theoretical and 

managerial implications will be presented. The chapter will end with the limitation and the future research. 

6.1 Conclusion 

 
In conclusion, the study showed the current situation of the last mile delivery practices for the 
SMEs e-tailers in Sweden. After conducting the analysis, both strengths and weaknesses of the 
current situation have been identified regarding the sustainability of those practices. 
The e-tailer promoted the Solitary C&C delivery option to the customer by providing it almost 
in all the companies and making it the cheapest option compared to the other delivery modes. 
As a result, the Solitary C&C is the eco-friendliest delivery mode in comparison to the home 
delivery. Furthermore, the velocity also played an essential role in making the Solitary C&C 
more attractive because the velocity was almost the same for both, and sometimes it is faster 
for C&C. 
 
On the other hand, the e-tailers failed to communicate the sustainability of their delivery modes 
to their customers. The majority did not show or marked the eco-friendly delivery option, and 
as a result, they did not take advantage of the willingness of the customer to contribute to more 
eco-friendly deliveries that had been studied in many papers. Finally, the price differentiation 
of the delivery fee was not efficient enough in favor of the Solitary C&C compared to HD. When 
the delivery fee existed, the price was almost the same for both in so many cases, and this is 
something the e-tailer should consider. Thus, the paper identified three opportunities that the 
e-tailer must take advantage of it. First, the average velocity should be increased by one day to 
make more room for planning the routes and achieve better consolidation. Then, the price 
differentiation for the delivery fee should be higher for HD than the Solitary C&C to achieve 
better customer steering towards sustainable options. Finally, the e-tailers should promote the 
sustainable delivery option in their websites to take advantage of their willingness to contribute 
to this delivery option. 
 

6.2 Theoretical implication 

 
The theoretical contribution is extending and developing a framework for e-tailers’ last-mile 
practices in Sweden. The framework was extended the framework by Marchet et al. (2018) 
about the delivery service of omnichannel retailers in Italy. The authors adjusted the delivery 
modes to fit the e-tailers instead of omnichannel retailers. In addition, the new framework 
added two additional variables to the framework, which are the sustainable delivery and the 
number of TPL companies.  
 
The paper also contributed to the limited number of research on SMEs, especially in the last 
mile delivery field of study. The paper large scale quantitative study on SME firms in Sweden.  
The large scale consists of 50 SME e-tailers located in Sweden and ranked in the top 100 SMEs 
in the e-commerce market. 

6.3 Managerial implication 

 
The findings of this paper will help managers design their last-mile delivery practices more 
sustainably while maintaining their competitive advantages. The paper is mainly beneficial for 
SME companies with limited resources. The intended results support retail logistics executives 
when strategizing, making competition analysis, and positioning the firm to improve strategy. 
The area is an emerging under-researched area, and practitioners are trying to develop their 
firm logistical set-up environmentally. Their challenge is that they are usually an expert on their 
firm, but they lack an overview of what other competing companies do, which what this paper 
will provide them with. 
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6.4 Limitation and future research 

 
One hundred participants have answered the customer survey. It would have been beneficial if 
the authors had more responses and data to analyze and achieve a better result that can help to 
generalize the findings.  However, the limited time to conduct this paper did not help the 
authors achieve a more extensive scope regarding the survey. In addition, the survey was 
written in English, which might affect the participation rate for people that do not understand 
English fully. Thus, a translation for all the questions in Swedish would have helped overcome 
this limitation and increase the participation rate. Another limitation is not including the 
economic aspect of sustainability. The authors found many connections linking the 
environmental and economic aspects regarding last-mile delivery while finding relevant 
literature. Thus, if those aspects were studied, it would have increased the external validity of 
the paper and provided explanations for why firms adopt specific delivery modes.  
 
The findings of this paper proposed that some aspects of the last mile delivery can be further 
researched. The authors recommend investigating the effect of having multiple TPL companies 
and having sustainable deliveries. The paper found a pattern regarding this issue but could not 
further investigate it due to the limited research methods. Another recommendation is to add 
the economic aspect of sustainable delivery and link it to the environmental aspect. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

39 

References 

 
 
Alase, A. (2017). The Interpretative Phenomenological Analysis (IPA): A Guide to a Good 

Qualitative Research Approach. International Journal Of Education And Literacy Studies, 

5(2), 9. https://doi.org/10.7575/aiac.ijels.v.5n.2p.9  

BADKE, W. (2021). RESEARCH STRATEGIES. IUNIVERSE COM. 

Beck, N., & Rygl, D. (2015). Categorization of multiple channel retailing in Multi-, Cross-, and 

Omni‐Channel Retailing for retailers and retailing. Journal Of Retailing And Consumer 

Services, 27, 170-178. https://doi.org/10.1016/j.jretconser.2015.08.001  

Bell, E., Bryman, A., & Harley, B. (2019). Business research methods (5th ed.). 

Bell, E., Bryman, A., & Harley, B. (2019). Business research methods (Fifth edition Emma Bell, 
Alan Bryman, Bill Harley). Oxford University Press.  

Blaxter, M., & Poland, F. (2002). Moving beyond the survey in exploring social capital. In S 
Buldeo Rai, H., Verlinde, S., & Macharis, C. (2019). The “next day, free delivery” myth 

unravelled. International Journal Of Retail & Distribution Management, 47(1), 39-54. 

https://doi.org/10.1108/ijrdm-06-2018-0104  

De Leeuw, E. D., Hox, J. J., & Dillman, D. A. (2008). Mixed-mode surveys: when and why. 
In The International Handbook of Survey Methodology (pp. 299-316). Erlbaum/Taylor & 
Francis. 

ecommerceDB. (2019). Retrieved 23 February 2021, from 

https://ecommercedb.com/en/markets/se/all.  

Esper, T., Jensen, T., Turnipseed, F., & Burton, S. (2003). The Last Mile: An Examination Of 

Effects Of Online Retail Delivery Strategies On Consumers. Journal Of Business Logistics, 

24(2), 177-203. https://doi.org/10.1002/j.2158-1592.2003.tb00051.x  

EuroCommerce. (2017). RETAIL AND WHOLESALE SMEs WORKING FOR GROWTH. 
Retrieved from 
https://www.eurocommerce.eu/media/152775/EuroCommerce%20SME%20Brochure%20lo
w.pdf 

European Commission. (2016). User guide to the SME Definition. Retrieved from 
https://ec.europa.eu/regional_policy/sources/conferences/state-
aid/sme/smedefinitionguide_en.pdf?fbclid=IwAR3cW8CiDfSd2l3FmWbLnyTW2udGG5sXr
KGvX-IA2gK0M0VmcK-fjXGA6qA 

Galkin, A., Obolentseva, L., Balandina, I., Kush, E., Karpenko, V., & Bajdor, P. (2019). Last mile 

Delivery for Consumer Driven Logistics. Transportation Research Procedia, 39, 74-83. 

https://doi.org/10.1016/j.trpro.2019.06.009  

https://doi.org/10.7575/aiac.ijels.v.5n.2p.9
https://doi.org/10.1016/j.jretconser.2015.08.001
https://doi.org/10.1108/ijrdm-06-2018-0104
https://ecommercedb.com/en/markets/se/all
https://doi.org/10.1002/j.2158-1592.2003.tb00051.x
https://www.eurocommerce.eu/media/152775/EuroCommerce%20SME%20Brochure%20low.pdf
https://www.eurocommerce.eu/media/152775/EuroCommerce%20SME%20Brochure%20low.pdf
https://ec.europa.eu/regional_policy/sources/conferences/state-aid/sme/smedefinitionguide_en.pdf?fbclid=IwAR3cW8CiDfSd2l3FmWbLnyTW2udGG5sXrKGvX-IA2gK0M0VmcK-fjXGA6qA
https://ec.europa.eu/regional_policy/sources/conferences/state-aid/sme/smedefinitionguide_en.pdf?fbclid=IwAR3cW8CiDfSd2l3FmWbLnyTW2udGG5sXrKGvX-IA2gK0M0VmcK-fjXGA6qA
https://ec.europa.eu/regional_policy/sources/conferences/state-aid/sme/smedefinitionguide_en.pdf?fbclid=IwAR3cW8CiDfSd2l3FmWbLnyTW2udGG5sXrKGvX-IA2gK0M0VmcK-fjXGA6qA
https://doi.org/10.1016/j.trpro.2019.06.009


 

40 

Giret, A., Carrascosa, C., Julian, V., Rebollo, M., & Botti, V. (2018). A Crowdsourcing Approach 

for Sustainable Last Mile Delivery. Sustainability, 10(12), 4563. 

https://doi.org/10.3390/su10124563  

Golroudbary, S., Zahraee, S., Awan, U., & Kraslawski, A. (2019). Sustainable Operations 

Management in Logistics Using Simulations and Modelling: A Framework for Decision Making 

in Delivery Management. Procedia Manufacturing, 30, 627-634. 

https://doi.org/10.1016/j.promfg.2019.02.088  

Goodrich, J., Waters, J., Poole, A., Sutter, J., Koren, O., Blekhman, R., Beaumont, M., Van 
Treuren, W., Knight, R., Bell, J., Spector, T., Clark, A., & Ley, R. (2014). Human genetics shape 
the gut microbiome. Cell (Cambridge), 159(4), 789–799. 
https://doi.org/10.1016/j.cell.2014.09.053 

Hagen, T., & Scheel-Kopeinig, S. (2021). Would customers be willing to use an alternative 

(chargeable) delivery concept for the last mile?. Research In Transportation Business & 

Management, 100626. https://doi.org/10.1016/j.rtbm.2021.100626  

Hübner, A., Kuhn, H., & Wollenburg, J. (2016). Last mile fulfilment and distribution in omni-

channel grocery retailing: a strategic planning framework. International Journal Of Retail & 

Distribution Management, 44(3). https://doi.org/10.1108/ijrdm-11-2014-0154  

Ignat, B., & Chankov, S. (2020). Do e-commerce customers change their preferred last mile 

delivery based on its sustainability impact?. The International Journal Of Logistics 

Management, 31(3), 521-548. https://doi.org/10.1108/ijlm-11-2019-0305  

Igwenagu, C. (2016). Fundamentals of Research Methodology and Data Collection. 

Iwan, S., Kijewska, K., & Lemke, J. (2016). Analysis of Parcel Lockers’ Efficiency as the Last 

Mile Delivery Solution – The Results of the Research in Poland. Transportation Research 

Procedia, 12, 644-655. https://doi.org/10.1016/j.trpro.2016.02.018  

Jiang, X., Wang, H., Guo, X., & Gong, X. (2019). Using the FAHP, ISM, and MICMAC 

Approaches to Study the Sustainability Influencing Factors of the Last Mile Delivery of Rural 

E-Commerce Logistics. Sustainability, 11(14), 3937. https://doi.org/10.3390/su11143937  

Kilani, M., & Kobziev, V. (2016). An Overview of Research Methodology in Information System 

(IS). Oalib, 03(11), 1-9. https://doi.org/10.4236/oalib.1103126  

Lal Das, J., & Fianu, D. (2018). Last Mile Delivery Dilemma in E-Commerce (Master). Linnaeus 

University. 

Laudon, K., & Traver, C. (2015). E-Commerce 2015, Global Edition.  

https://doi.org/10.3390/su10124563
https://doi.org/10.1016/j.promfg.2019.02.088
https://doi.org/10.1016/j.cell.2014.09.053
https://doi.org/10.1016/j.rtbm.2021.100626
https://doi.org/10.1108/ijrdm-11-2014-0154
https://doi.org/10.1108/ijlm-11-2019-0305
https://doi.org/10.1016/j.trpro.2016.02.018
https://doi.org/10.3390/su11143937
https://doi.org/10.4236/oalib.1103126


 

41 

Leung, L. (2015). Validity, reliability, and generalizability in qualitative research. Journal Of 

Family Medicine And Primary Care, 4(3), 324. https://doi.org/10.4103/2249-4863.161306  

Macioszek, E. (2017). First and Last Mile Delivery – Problems and Issues. In Advanced 
Solutions of Transport Systems for Growing Mobility (pp. 147–154). Springer International 
Publishing. https://doi.org/10.1007/978-3-319-62316-0_12 

Mackey, A., & Gass, S. (2015). Second language research. 

Manerba, D., Mansini, R., & Zanotti, R. (2018). Attended Home Delivery: reducing last mile 

environmental impact by changing customer habits. IFAC-Papersonline, 51(5), 55-60. 

https://doi.org/10.1016/j.ifacol.2018.06.199  

Mangano, G., Zenezini, G., & Cagliano, A. (2021). Value Proposition for Sustainable Last mile 

Delivery. A Retailer Perspective. Sustainability, 13(7), 3774. 

https://doi.org/10.3390/su13073774  

Mangano, G., Zenezini, G., & Cagliano, A. (2021). Value Proposition for Sustainable Last mile 

Delivery. A Retailer Perspective. Sustainability, 13(7), 3774. 

https://doi.org/10.3390/su13073774  

Mangiaracina, R., Perego, A., Seghezzi, A., & Tumino, A. (2019). Innovative solutions to 

increase last mile delivery efficiency in B2C e-commerce: a literature review. International 

Journal Of Physical Distribution & Logistics Management, 49(9), 901-920. 

https://doi.org/10.1108/ijpdlm-02-2019-0048  

Marchet, G., Melacini, M., Perotti, S., Rasini, M., & Tappia, E. (2018). Business logistics models 

in omni-channel: a classification framework and empirical analysis. International Journal Of 

Physical Distribution & Logistics Management, 48(4), 439-464. 

https://doi.org/10.1108/ijpdlm-09-2016-0273  

Mentzer, J. T., & Kahn, K. B. (1995). A framework of logistics research. Journal of Business 
Logistics, 16(1), 231. Retrieved from 
http://proxy.library.ju.se/login?url=https://www.proquest.com/scholarly-
journals/framework-logistics-research/docview/212658960/se-2?accountid=11754 

Nasdaq. (2017). Retrieved 23 February 2021, from https://www.nasdaq.com/articles/uk-

online-shopping-and-e-commerce-statistics-2017-2017-03-14.  

Olsson, J., Hellström, D., & Pålsson, H. (2019). Framework of Last Mile Logistics Research: A 

Systematic Review of the Literature. Sustainability, 11(24), 7131. 

https://doi.org/10.3390/su11247131  

https://doi.org/10.4103/2249-4863.161306
https://doi.org/10.1007/978-3-319-62316-0_12
https://doi.org/10.1016/j.ifacol.2018.06.199
https://doi.org/10.3390/su13073774
https://doi.org/10.3390/su13073774
https://doi.org/10.1108/ijpdlm-02-2019-0048
https://doi.org/10.1108/ijpdlm-09-2016-0273
http://proxy.library.ju.se/login?url=https://www.proquest.com/scholarly-journals/framework-logistics-research/docview/212658960/se-2?accountid=11754
http://proxy.library.ju.se/login?url=https://www.proquest.com/scholarly-journals/framework-logistics-research/docview/212658960/se-2?accountid=11754
https://www.nasdaq.com/articles/uk-online-shopping-and-e-commerce-statistics-2017-2017-03-14
https://www.nasdaq.com/articles/uk-online-shopping-and-e-commerce-statistics-2017-2017-03-14
https://doi.org/10.3390/su11247131


 

42 

Onfleet. (2021). What is Last Mile Delivery?. Delivered Blog. Retrieved 7 May 2021, from 

https://onfleet.com/blog/what-is-last mile-delivery/.  

Ortega Egea, J., & Menendez, M. (2006). Encyclopedia of E-Commerce, E-Government, and 

Mobile Commerce (pp. 530-536).  

Portney, K. (2015). Sustainability. The MIT Press. 

PostNord. (2020). E-barometern. Retrieved from 
https://media.dhandel.se/wl/?id=e0vK48t5GPkCMLpVzvUdhZbG0gUeaKa7  

Poveda Alcañiz, A. (2019). Last mile logistics requirements on secondary e-commerce 
packaging: Application to CDON. http://hdl.handle.net/10251/143373 

Qi, W., Li, L., Liu, S., & Shen, Z. (2018). Shared Mobility for Last mile Delivery: Design, 

Operational Prescriptions, and Environmental Impact. Manufacturing & Service Operations 

Management, 20(4), 737-751. https://doi.org/10.1287/msom.2017.0683  

Sallnäs, U., & Björklund, M. (2020). Consumers' influence on the greening of distribution – 

exploring the communication between logistics service providers, e-tailers and consumers. 

International Journal Of Retail & Distribution Management, 48(11), 1177-1193. 

https://doi.org/10.1108/ijrdm-07-2019-0213  

Savelsbergh, M., & Van Woensel, T. (2016). 50th Anniversary Invited Article—City Logistics: 

Challenges and Opportunities. Transportation Science, 50(2), 579-590. 

https://doi.org/10.1287/trsc.2016.0675  

Silva, S., Duarte, P., & Sundetova, A. (2020). Multichannel versus omnichannel: a price-

segmented comparison from the fashion industry. International Journal Of Retail & 

Distribution Management, 48(4), 417-430. https://doi.org/10.1108/ijrdm-07-2019-0232  

Statista. (2020). Global retail e-commerce market size 2014-2023 | Statista. Statista. Retrieved 

25 May 2021, from https://www.statista.com/statistics/379046/worldwide-retail-e-

commerce-sales/.  

Statista. (2021). Statista - The Statistics Portal. Statista. Retrieved 19 March 2021, from 

https://www.statista.com/markets/413/e-

commerce/#:~:text=E%2Dcommerce%20refers%20to%20the,and%20services%20via%20onl

ine%20means.&text=On%20top%20of%20B2B%2C%20B2C,shopping%20behavior%20of%2

0online%20consumers.  

https://onfleet.com/blog/what-is-last%20mile-delivery/
https://media.dhandel.se/wl/?id=e0vK48t5GPkCMLpVzvUdhZbG0gUeaKa7
http://hdl.handle.net/10251/143373
https://doi.org/10.1287/msom.2017.0683
https://doi.org/10.1108/ijrdm-07-2019-0213
https://doi.org/10.1287/trsc.2016.0675
https://doi.org/10.1108/ijrdm-07-2019-0232
https://www.statista.com/statistics/379046/worldwide-retail-e-commerce-sales/
https://www.statista.com/statistics/379046/worldwide-retail-e-commerce-sales/
https://www.statista.com/markets/413/e-commerce/#:~:text=E%2Dcommerce%20refers%20to%20the,and%20services%20via%20online%20means.&text=On%20top%20of%20B2B%2C%20B2C,shopping%20behavior%20of%20online%20consumers
https://www.statista.com/markets/413/e-commerce/#:~:text=E%2Dcommerce%20refers%20to%20the,and%20services%20via%20online%20means.&text=On%20top%20of%20B2B%2C%20B2C,shopping%20behavior%20of%20online%20consumers
https://www.statista.com/markets/413/e-commerce/#:~:text=E%2Dcommerce%20refers%20to%20the,and%20services%20via%20online%20means.&text=On%20top%20of%20B2B%2C%20B2C,shopping%20behavior%20of%20online%20consumers
https://www.statista.com/markets/413/e-commerce/#:~:text=E%2Dcommerce%20refers%20to%20the,and%20services%20via%20online%20means.&text=On%20top%20of%20B2B%2C%20B2C,shopping%20behavior%20of%20online%20consumers


 

43 

Taherdoost, H. (2016). Sampling Methods in Research Methodology; How to Choose a 

Sampling Technique for Research. SSRN Electronic Journal. 

https://doi.org/10.2139/ssrn.3205035  

Taylor, S., DeVault, M., & Bogdan, R. (2015). Introduction to qualitative research methods, 4th 

ed.. Wiley. 

Thiele, L. (2016). Sustainability. Polity.  

Tiwapat, N., Pomsing, C., & Jomthong, P. (2018). Last Mile Delivery: Modes, Efficiencies, 
Sustainability, and Trends. 2018 3rd IEEE International Conference on Intelligent 
Transportation Engineering (ICITE), 313–317. https://doi.org/10.1109/ICITE.2018.8492585 

Tobi, H., & Kampen, J. (2017). Research design: the methodology for interdisciplinary research 

framework. Quality & Quantity, 52(3), 1209-1225. https://doi.org/10.1007/s11135-017-0513-8  

Torraco, R. (2016). Writing Integrative Literature Reviews. Human Resource Development 

Review, 15(4), 404-428. https://doi.org/10.1177/1534484316671606  

Tsinalis, O., Matthews, P., & Guo, Y. (2015). Automatic Sleep Stage Scoring Using Time-

Frequency Analysis and Stacked Sparse Autoencoders. Annals Of Biomedical Engineering, 

44(5), 1587-1597. https://doi.org/10.1007/s10439-015-1444-y  

Turner, J. (2018). Literature Review. Performance Improvement Quarterly, 31(2), 113-117. 

https://doi.org/10.1002/piq.21275  

Vakulenko, Y., Shams, P., Hellström, D., & Hjort, K. (2019). Online retail experience and 

customer satisfaction: the mediating role of last mile delivery. The International Review Of 

Retail, Distribution And Consumer Research, 29(3), 306-320. 

https://doi.org/10.1080/09593969.2019.1598466  

Vanelslander, T., Deketele, L., & Van Hove, D. (2013). Commonly used e-commerce supply 

chains for fast moving consumer goods: comparison and suggestions for improvement. 

International Journal Of Logistics Research And Applications, 16(3), 243-256. 

https://doi.org/10.1080/13675567.2013.813444  

Verhoef, P., Kannan, P., & Inman, J. (2015). From Multi-Channel Retailing to Omni-Channel 

Retailing. Journal Of Retailing, 91(2), 174-181. https://doi.org/10.1016/j.jretai.2015.02.005  

Viu-Roig, M., & Alvarez-Palau, E. (2020). The Impact of E-Commerce-Related Last mile 

Logistics on Cities: A Systematic Literature Review. Sustainability, 12(16), 6492. 

https://doi.org/10.3390/su12166492 

https://doi.org/10.2139/ssrn.3205035
https://doi.org/10.1109/ICITE.2018.8492585
https://doi.org/10.1007/s11135-017-0513-8
https://doi.org/10.1177/1534484316671606
https://doi.org/10.1007/s10439-015-1444-y
https://doi.org/10.1002/piq.21275
https://doi.org/10.1080/09593969.2019.1598466
https://doi.org/10.1080/13675567.2013.813444
https://doi.org/10.1016/j.jretai.2015.02.005
https://doi.org/10.3390/su12166492


 

44 

Wang, X., Zhan, L., Ruan, J., & Zhang, J. (2014). How to Choose “Last Mile” Delivery Modes 

for E-Fulfillment. Mathematical Problems In Engineering, 2014, 1-11. 

https://doi.org/10.1155/2014/417129  

WCED. (1987). Our Common Future. Oxford Paperbacks. https://doi.org/10.2307/633499 

Wohlrab, J., Harrington, T.S. and Srai, J.S. (2012). Last Mile Logistics Evaluation- Customer 
Industrial and Institutional Perspectives. In 23rd Annual Production and Operations 
Management Society (POMS) Conference, Chicago, Illinois, USA. 

Wollenburg, J., Holzapfel, A., Hübner, A., & Kuhn, H. (2018). Configuring Retail Fulfillment 

Processes for Omni-Channel Customer Steering. International Journal Of Electronic 

Commerce, 22(4), 540-575. https://doi.org/10.1080/10864415.2018.1485085  

Zhang, S., Lee, C., Wu, K., & Choy, K. (2016). Multi-objective optimization for sustainable 

supply chain network design considering multiple distribution channels. Expert Systems With 

Applications, 65, 87-99. https://doi.org/10.1016/j.eswa.2016.08.037  

 

 

 

 

 

 
 

Appendices 

 

https://doi.org/10.1155/2014/417129
https://doi.org/10.2307/633499
https://doi.org/10.1080/10864415.2018.1485085
https://doi.org/10.1016/j.eswa.2016.08.037


 

45 

 

 

 



 

46 

 

 
 
 
 
 


