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Green distribution alternatives — actors, roles and
responsibilities

Uni Sallnds, Maria Huge-Brodin, Maria Bjoérklund, Fredrik Eng-Larsson

Introduction

E-commerce presents a fantastic opportunity for consumers to receive product deliveries
anytime, anyhow, and anywhere. Products ordered from retailers’ websites are distributed to
the consumer through carefully orchestrated logistics systems. However, a major challenge
for all logistics systems is that of environmental sustainability, and for e-commerce, the
distribution of products to consumers constitutes one of the largest environmental
challenges. Take your own purchases as an example: when did you, in the role of the
consumer, consider environmental aspects of the delivery? Did the webpage guide you in the
selection of distribution alternative, and were you presented with any green distribution
alternatives? And, if you were, did you find the presentation trustworthy and easy to
understand?

Environmentally sustainable — or green — logistics has many facets, and the environmental
sustainability of e-commerce is increasingly discussed, both in literature and in practice.
Particularly, e-commerce distribution (sometimes referred to as the last mile) has been
identified as one of the least efficient and environmentally sustainable parts of e-commerce
related logistics (Mangiaracina, 2015; Gevaers et al., 2014). Even if the last-mile may appear
as a minor part of a long supply chain, the design and operation of this last link, and thereby
its environmental impact, depends on the collaborations between many different actors.
Specifically, retailers and logistics service providers (LSPs) are those often put forward in the
logistics literature. Despite their potential consumers have been given less attention, but they
also play a central role for the environmental impact being able to select environmentally
sound distribution alternatives. With respect to the business actors we see traditional
companies taking on new roles, while new actors specialised in e-commerce solutions enter
the market. While the greening of e-commerce distribution is complex as such, these rapid
changes in the market further adds to the complexity. Given the involvement of these
different and changing actors, the ‘who’ of green distribution alternatives is of interest. That
is, which actor(s) in the supply chain are responsible for developing greener e-commerce
distribution? And how will the market develop with new entrants with other resource set-ups
and offerings than the traditional ones? This chapter focusses on green distribution
alternatives for consumers, to facilitate more environmentally sustainable e-commerce.
Specifically, at a retailer’s checkout, the consumer is often presented with a number of
distribution alternatives, presented in some particular order that may, or may not, make sense
to a consumer (see an example in Figure 1). The consumer then has to make a choice by
balancing many different aspects of a delivery, such as speed, delivery location and, if present,
environmental sustainability when choosing its preferred distribution alternative.



Summing up, greening e-commerce distribution is a challenging venture, not only considering
the involvement, shared responsibility, and dependence of different actors. Driven by
commercial interests, retailers offer consumers an extended service by providing different
distribution alternatives in their checkouts, generating fragmented flows of products to be
handled. Furthermore, the opinions differ regarding what constitutes the greenest
distribution option. And last, e-commerce distribution faces the challenge of a quick growth.
The past years, and in the realm of the COVID-19 pandemic, e-commerce has taken a leap and
quickly gained new customers and market shares. In Europe, for example, e-commerce grew
by almost 28 percent in 2020 (PostNord, 2021).

In the light of these challenges, the purpose of the chapter is to provide an overview of how
e-commerce can become more environmentally sustainable through the offering of green
distribution alternatives.

Distribution alternative 1

Distribution alternative 2

Distribution alternative 3

Figure 1: Schematic overview of a green distribution alternative at the checkout, here displayed
as the second alternative

Although e-commerce is a global phenomenon, this chapter builds on a series of ongoing
studies of e-commerce development on the Swedish market. Sweden is well-developed with
regards to e-commerce and as much as 96% of the population is estimated to purchase on-
line, and almost 80% shop online at least once a month (PostNord, 2021). Even though e-
commerce is still a small fraction of total retail sales in Sweden (16% of retail sales), there has
been a strong increase during many years (PostNord, 2021). Thus, the Swedish e-commerce
context is well-suited as an illustrative example of the complexity that the greening of e-
commerce entails.

The chapter starts by pointing to the two main trends behind the greening of e-commerce:
the growth of e-commerce itself and the increasing societal and corporate concern for
environmental sustainability. Further, the chapter provides a broad picture from the
perspectives of the main actors involved, and finally, the chapter discusses today’s as well as
potential future challenges.



Background: The development of e-commerce and the greening of logistics

E-commerce as a phenomenon emerged around the turn of the century. E-commerce was
new, and companies, such as Boo.com, attained both recognition and substantial capital for
developing their business of fashionable streetwear. Internet portals were launched to attract
customers, large customer bases attracted investors, and e-commerce was considered to
become the future for all commerce. However, many of these earlier initiatives failed, and one
common reason was their inability to deliver what they promised: the right goods in good
shape and at the right time. Some exceptions were companies with a background as mail order
companies. These companies continued to deliver goods that were purchased via the web-
based portal, often in parallel with their traditional channels for sales and marketing. Analyses
claimed that their success was due to their logistics and supply chain capabilities, which could
be exploited for the new context of e-commerce (e.g. Martinsons, 2002). In contrast, the
millennial entrepreneurs that failed were more set on attracting customers through exciting
homepages and new experiences, and often failed to take the perspective of the full delivery.

In contrast, contemporary e-commerce actors recognise the role of logistics and distribution
in e-commerce. Many retailers aim to develop multiple channels to supply both in-store and
e-commerce customers, and omni-channel retailing, i.e., integrating different methods of
interaction with customers such as online and physical stores, is increasing in popularity to
supply a diverging market (Hlbner et al, 2016). Further, a variety of delivery alternatives exist
to meet the demands of different consumer needs. Home-deliveries can be a convenient
option and were invaluable to people in quarantine during the COVID-19 pandemic. In parallel,
we see locker boxes for deliveries pop up on different places in cities, and options to pick up
products in attended pick-up stations are still of interest to many consumers.

While e-commerce development has accelerated over the past decade, the debate in society
on climate and environmental aspects has amplified. Timewise, these developments coincide,
and issues of environmental concern have also emerged in the e-commerce context. In
particular, the focus has been on the products and how the products were manufactured. The
growing environmental concern has reflected on logistics as well, although not acknowledged
to the same extent. During the 1990’s, only few logistics researchers and practitioners
recognised the importance of environmental concern. One of the early advocates for focusing
on environmental aspects in logistics was Alan McKinnon, who in his seminal article ‘Logistics
and the environment’ (1996) claimed that environmental concern was to be considered as
something dramatically more important and ground breaking than other management
concepts that had emerged over the (then) past decades: “This, however, would be to under-
estimate its importance and fail to recognize that it is fundamentally different from the other
innovations that have reshaped logistics thinking in recent decades” (p. 16, McKinnon, 1996).
In parallel, Council of Logistics Management (CLM) published a white paper on Reverse
Logistics (Stock, 1992). It focuses on the logistics systems and the supply chains engaged in
recycling of goods and material, in response to the increasing concern for the environment.
As such, the document reflects the environmental debate within logistics at that time. Since
then, the interest for reverse logistics has both declined and regained ground through
increased interest in circular economy and, indeed, reverse flows have become an increasing
concern in the context of e-commerce.



The field of green logistics (environmental concern in a logistics context) has developed during
the first decades of the 21%t century. In essence, there are many ways to make a logistics
system greener, for example: reduce empty runs; increase load factor of vehicles; design the
logistics structure with low emissions as a goal; and energy efficient technology and fuel
(McKinnon, 2018). What must also be recognized is that a logistics system is the result of a
wide web of business exchanges. The logistics system has the purpose to effectively and
efficiently supply customers, and in the end consumers, with goods. To accomplish this, a
series of transport operations are needed. These are to an increasing extent are purchased
from external actors (i.e. LSPs), and the logistics market is where logistics services are formed
(Wandel et al., 1992). From the environmental perspective, this market has developed green
logistics demands and requirements, which can be expressed as: efficient transport
management; eco-driving; alternative fuel; choice of partner; and emission data (Martinsen
and Huge-Brodin, 2014).

Putting together the emerging trends of accelerating e-commerce and increased concern for
the environment results in a range of challenges. The opportunities of fast deliveries to
consumers tend to put strains on the logistics system and challenges the strive for efficient
planning for high fill rates, which is beneficial for logistics to become environmentally
sustainable (McKinnon, 2015). Indeed, lower efficiency results in more costly solutions as well
as more emissions from freight transport. The common concept of free returns also yields
increased amounts of goods to be transported — consumers of clothes and shoes tend to move
the fitting room home, order a set of optional items, and freely return the non-desired ones.
This puts high stress on the logistics system, and results in an increasing flow of return goods
that may be sent back to the warehouse to be re-sold in outlets, donated in support of help-
organizations, sent to incineration (energy recovery), or go to waste. This, in turn, increases
transport volumes, which is the most prominent factor affecting the environmental
performance of logistics (McKinnon, 2018). Hence, the delivery system needs to be managed
in a clever way, to meet both consumer requirements and environmental goals.

The ‘who’ of green distribution alternatives

Balancing consumer requirements and environmental goals is a complex task, where the many
actors involved in e-commerce adds to the complexity. A crucial problem is: who has this
responsibility? Is it the e-commerce retailer, that forms customer offerings and influence the
delivery system? At the same time, the competence of running this system resides among the
different types of LSPs in the delivery system — should they take the lead? In addition, the
consumer behaviour directly affects the conditions for the retailers as well as LSPs to perform
their operations, through selecting among distribution alternatives that may or may not
contribute to greening e-commerce distribution. What is the responsibility of the consumers
in greening e-commerce distribution? Figure 2 gives an overview of the complex logistics
system that arises when several retailers, LSPs and consumers are involved.
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Figure 2: Overview of the three most central actors of e-commerce distribution

This section aims to capture some of the complexity of e-commerce going green by
pinpointing the retailer, the LSP and the consumer, three main actors that have a central role
for the greening of e-commerce distribution (c.f. Sallnds and Bjoérklund, 2020). In addition to
them, there are other types of actors, for example mediators and platform designers, who
basically constitute the bridge between the retailer and the consumer, presenting the
different distribution alternatives provided by the LSPs (as exemplified in Figure 1). Although
not focussed in detail, their influence on the delivery system is evident and their role will be
addressed below.

The consumers — An empirical study on the distribution alternatives they encounter

To capture the consumer perspective of e-commerce, empirical data was collected by
performing a homepage scan. As in comparable countries, e-commerce in Sweden has grown
over the past decades. With the growing number of distribution options comes a wide variety
of selection options for the consumers, such as home-delivery, pick-up points, or locker
stations. Often, a variety of lead times are also offered, and consumers can typically choose
between relatively short lead times, and somewhat longer lead times. Consumers’
environmental considerations are largely connected to the product itself, and the selection of
a delivery alternative is in most cases based on convenience. However, consumers have
started to look for green distribution alternatives, but find the offerings rather confusing. The
greenness of the various delivery options is currently under debate, but still some features
appear more frequently than others. To share the consumer experience, the researchers acted
as consumers, visited homepages of the 55 largest e-commerce retailers (in Sweden), and
recorded the findings according to delivery options.

The visited retailers include the 50 largest e-commerce players in Sweden, as well as five
additional pharmaceutical companies. The reason for the latter is that this industry was, prior
to the study, known to be at the forefront regarding sustainability, and could therefore bring
light to interesting, green consumer offerings to the scan.



A consumer normally first needs to find the appropriate retailer to visit and find one or several
products to purchase before it is introduced to one or several distribution alternatives at the
check-out. The display of these distribution alternatives differs largely between retailers. The
homepage scan revealed that consumers in Sweden on average met four distribution
alternatives at the check-out at the point of the study. There are several companies (9 out of
55) that were found to only offer one alternative, while some retailers offer seven or, at the
most, eight distribution alternatives for consumers. The number is, to some extent, dependent
on the address of the consumer, or, as in this case, the address of the researchers conducting
the homepage scan. People in city areas are, for example, likely to be offered a larger number
of options than people living in rural areas. The researchers were located within or nearby
large cities and used their home addresses when searching for delivery options.

The homepage scan showed that the companies studied on average offered four different
distribution alternatives for consumers. These alternatives could differ in, for example, place
of delivery, time from order to delivery (lead time), which LSP was in charge of the distribution,
and price. A few retailers merely offered one alternative, thereby leaving the consumer with
no possibility to choose a preferred alternative. Other retailers offered seven or, at the most,
eight, alternatives, instead leaving consumers with many alternatives to choose from.

Looking into the locations of the offered distribution alternatives (182 alternatives in total, se
table 1), the most frequently offered type of distribution location was pick-up points. Here,
pick-up points include interaction with someone to collect an order (see Halldérsson and
Wehner, 2020), and opening hours set limitation as to when orders can be collected. This was
followed by home delivery to door as the second most frequently offered distribution
alternative. Deliveries to locker stations were the third most frequently offered alternative at
the point of the homepage scan. With regards to locker stations, it seems that these are
currently undergoing intensive development in Sweden. For example, iBoxen is a relatively
new company with a goal to have boxes in all of Sweden, and it is also LSP-independent,
meaning that all LSPs could potentially deliver to this locker solution. Conducting a similar
homepage scan as the one conducted some years ahead could possibly point to locker stations
being more frequently offered than what was found in this sample. Looking further into the
distribution alternatives (see Table 1), other options such as pick-up in-store and delivery to
mailbox appeared. Worth noting is that the homepage scan covered the largest e-commerce
retailers, and many had none or a few stores in parallel to the homepage. Most likely, the
alternative to pick-up in store would be more frequent when omni-channel retailers with a
large number of stores would be targeted. Interestingly, not all retailers inform the consumers
about the delivery location, and, specifically, five of the retailers were found to belong to this
category.

Table 1: Frequency of location of distribution alternatives offered by Swedish e-commerce
retailers

Distribution alternative No. of instances
Pick-up point 50
Home delivery to door 42
Locker station 28

Home delivery (unspecified) 15




Pick-up in-store 14

Mail box 10
Mail box or pick-up point (depending on size of parcel) 7
Other 4
Not specified 5
Total 182

The homepage scan also revealed that Swedish consumers are met by different alternatives
with regards to lead time, i.e., the time from order to delivery. Most common was a span from
one to two or three days, meaning that the consumers could expect the delivery in one day,
at the soonest, and in three or four days, at the latest. Delivery the next day was also a
common alternative, and 25 of the 182 distribution alternatives included this, fairy short, lead
time. In some instances (25), the retailers did not provide any information as to the time of
delivery. The different lead times offered are of interest not only since they enable consumers
to influence how fast the products are delivered, but also since time as a parameter can affect
the environmental sustainability of e-commerce distribution. Specifically, prolonged lead
times often facilitate better planning of products flows, which, in turn, for example helps
increase fill rates. Indeed, higher fill rates is an important tool when logistics is to be made
greener.

Thus, the homepage scan did, indeed, reveal that consumers often must select one of several
distribution alternatives. Before going further, looking into distribution alternatives though a
“green lens”, it seems straightforward to say that each of the delivery locations and lead times
for delivery have an environmental impact and that these are likely to differ to a large extent.
From a consumer perspective, it is difficult to know which one to choose, given that you want
to select the greenest one. So, if you are a sustainably engaged consumer, what guidance do
retailers offer?

Labelling distribution alternatives is often suggested as a means to support consumers in
selection. In the sample of 55 companies, ten had one or more alternatives that were labelled
environmentally sustainable in some way. Interestingly, there was no homogeneity as to how
the green distribution alternatives were described or labelled. The alternatives that were
found can be categorised into three groups: Those that refer to fossil free distribution; those
that refer to climate-smart or environmentally sustainable; and those that refer to climate
offsets in relation to the distribution alternatives. The variation in terminology can be found
in Figure 3.



BudBee Box — 100% fossil free
delivery (1) Climate compensated (5)
Instabox environmental —
completely fossil free (1)
100% climat ted (4
pclinatscompen:ategiit) Climate choice (2)

Climate-smart (2)
Evironmentally efficient (1)
Instabox fossil free (1)

BudBee fossil free (1)
Free climate compensated
Fossil free delivey (1)
Instabox climate-smart

deliveries and returns (1)
Environmentally friendly (1)
delivery (1) Fossil free distribution

BudBee Box — completely
fossil free delivery (2) Climate-smart/environmentally
sustainable

Climate offsets

Figure 3 — Examples of terminology for green distribution alternatives. Number of instances in
brackets.

With regards to the first group — fossil free deliveries — these options were to a large extent
related to the LSP performing the distribution, and typically labelled “LSP-X fossil free
delivery”. Interestingly, one LSP could be found to have different labels for different retailers.
For example, Swedish e-commerce distributor Instabox was found to offer “Instabox
environmental — completely fossil free” at one retailer, “Instabox fossil free” at another, and
“Instabox climate-smart delivery” at a third retailer. Similarly, LSP BudBee offered “BudBee
Box fossil free” at one retailer, and “BudBee Box — 100% fossil free delivery” and “BudBee Box
— completely fossil free delivery”. Whether these are the same distribution alternative with
different names, or if these are, in fact, three different alternatives, remain unclear. Further,
whether this heterogeneity is due to the terminology of the LSP or of the retailer is debatable,
since retailers are the ones to ultimately decide how to market distribution alternatives to
consumers (Sallnds and Bjorklund, 2020). Nonetheless, the jungle of different green labels
offered by the same LSP but through different retailers’ web sites illustrates the complicated
network and actor constellations behind the offering.

The second category of green distribution alternatives are somewhat more difficult to connect
to any specific green logistics practice, such as type of vehicle technology or type of fuels which
fossil free deliveries can be said to belong to. The category includes terminology such as
“climate-smart”, "climate-choice”, “environmentally efficient” and “environmentally friendly”
alternatives. Among consumers with low environmental interest or knowledge, this may
present itself as an attractive offer. However, more aware consumers may find such labels as
too shallow, with little actual action behind. Greenwashing can be suspected among the
suspicious, and it is challenging as a consumer on a website to assess what lies behind these

labels.

The final category is not related to the “greenness” of the actual delivery. Instead, retailers
offer “climate compensated” distribution of consumer orders. This means that to compensate



for the carbon footprint of a delivery, a retailer or an LSP makes financial contributions to
certain projects that work towards capturing greenhouse gases. From a global perspective,
this may appear as an offering that balances the good and the harm. And, indeed, it is better
to plant more trees in rain forests and deserts than not doing so. This type of action does not,
however, address the actual problem — e-commerce distribution contributes to freight
transport emissions — but rather excuses the action. It has been suggested that activities
should be accountable for the harm they inflict themselves. In this setting, such a line of
thinking would restrict green offerings to those that constitute a better distribution
alternative.

The preceding description of what can be found at retailers’ checkouts should be seen as a
glimpse of the reality. The results are likely to depend on the types of companies and countries
studied. This reveals a Swedish context, and should give valuable insights, as the e-commerce
maturity is relatively high in Sweden (see PostNord, 2021). Despite this, the scene that is set
above raises some questions. For example, one can wonder why the situation of retailers’
webpages reveals such confusion for consumers? And which roles do retailers and LSPs have
in providing clearer offerings of green distribution alternatives? Next, we will look into these
actors to get a better understanding of their perspectives.

The Retailers in e-commerce — providing the goods and offering the delivery service

The core of retailers’ business is to sell products to consumers. One could argue that the more
a retailer sells, the better. In light of the emphasis on sustainability in society, retailers must,
however, also adhere to sustainable aspects of their businesses. Researchers have argued that
retailers must, in fact, help consumers to act sustainably to reach national and global
sustainability goals (Wiese et al., 2015). One way if doing that is to support consumers to make
decisions regarding distribution in an environmentally sustainable manner. As the homepage
scan reveals, some retailers also appear to attempt to do so, which is promising. However, the
retailers still want consumers to finalise their purchases, which implies that information about
for example sustainability cannot be too overwhelming. It must be possible to make decisions
fast for consumers, otherwise they might be scared off and make a purchase somewhere else
instead. Another risk from the perspective of retailers, is that consumers gains too much
”environmental consciousness”, which might make them refrain from buying the products at
all. Thus, there remains many issues before retailers can guide consumers in a sufficient
manner.

Further, retailers struggle to understand how to compare emissions from distribution
alternatives from LSPs, to then be able to offer them in a trustworthy manner to consumers.
LSPs do provide retailers with emissions data to some extent. The types of reports and the
level of detail in them vary, and for retailers, it can be frustrating and time-consuming to make
sense of the data. Bear in mind, these reports are also on a fairly aggregated level, which
makes it difficult to do estimations for every specific consumer purchase. Based on extensive
discussions with retailers, it is safe to say that they need for green distribution alternatives to
be trustworthy, as retailers cannot risk the loss of trust from consumers in their attempts to
market themselves as more sustainable. To exemplify, one interviewed retailer pointed out
that the green distribution alternatives need to be green “over time”, meaning that they



cannot market an alternative as “green” if it is not environmentally sustainable at all instances
of delivery, for every consumer, at every point in time. Another retailer emphasized the
difficulty in understanding which alternatives were the most environmentally sustainable. Had
they known, they would have tried to influence consumers to choose this alternative, but since
they could not make this comparison themselves, they refrained from such nudging in the
checkout. Preferably, retailers desire a service that would give them a fairly detailed overview
of emissions from one specific purchase, at the point in time when the consumer is ready to
choose a distribution alternative.

One way for retailers to simplify the comparison of emissions from LSPs, and in turn come
closer to offering green distribution alternatives to consumers, could be to lower the number
of distribution alternatives offered. Intuitively, a retailer who offers deliveries distributed by
ten different LSPs should encounter more complexity in comparing emissions than a retailer
offering distribution from two LSPs. Such a strategy would force the retailers to collaborate
more closely with fewer LSPs. One complicating factor would be to select them, based on their
respective coverage of the market.

Another vital aspect of the consumer purchase is that retailers do not want to risk the
consumer being annoyed by for example confusing information or too much information at
the checkout. Retailers know that consumers expect it to take a few seconds to finalise the
purchase, and Swedish retailers find it challenging to present environmental information to
the right extent and with the right content. For example, one retailer pointed out that
sustainability is always difficult to communicate, and there is always the risk of greenwashing.
For retailers who truly want to become more sustainable though green distribution
alternatives, there is also the possibility not to put any information about the greenness of the
alternatives at the checkout. This could, instead, be communicated though other channels,
such as e-mails, commercials, or social media.

Logistics service providers in e-commerce — making the actual deliveries

The LSPs are the ones who perform the actual deliveries to consumers. LSPs are under
pressure to become more environmentally sustainable, as transports constitute over 23% of
the world’s CO, emissions (IPCC, 2022). This is one reason for their interest in green
distribution alternatives. Another is the business perspective, which becomes increasingly
important when environmental sustainability becomes a higher priority for retailers. Being
able to offer green distribution alternatives is, thus, an important aspect of an LSPs’
competitive advantage. Further, LSPs compete to be put first in the list of distribution
alternatives at retailers’ checkouts. For those being able to offer trustworthy, green
alternatives, this could become an important competitive advantage in negotiations with
retailers.

There is a plethora of different LSPs that engage in e-commerce distribution. The more
traditional actors, such as DHL, DB Schenker and PostNord in Sweden, all contribute to deliver
e-commerce orders, and e-commerce offers a new market opportunity for these actors. In
addition, e-commerce distribution may offer the possibilities to use their resources in more
efficient ways. On the other hand, when distribution comes with demands for fast delivery,



that often stresses the use of existing resources and puts strains on the logistic system. In
essence, it is easier to make balanced flows — or networks of flows — more environmentally
sustainable than unbalanced ones, and narrow delivery windows can be a tough challenge. In
several of the interviews with retailers, they have pointed out the sometimes-slow progress
towards sufficient e-commerce distribution amongst the larger LSPs. For example, one retailer
described one of the larger LSPs in Sweden as a large ship with a very small steering wheel,
indicating that it takes a long time for such actors to adapt to new conditions.

Parallel to the traditional LSPs, a wide range of LSPs specialised in e-commerce have emerged.
These actors engage mainly in the distribution of goods from central hubs to locker stations
and home deliveries. As opposed to the more traditional LSPs, these actors have the benefits
of not being locked into structures caused by for example tradition and size, something that
can work against the larger, traditional LSPs in the context of e-commerce. The specialised
LSPs are mainly the ones that offered “fossil free deliveries” and the alike in the previously
presented homepage scan (see Figure 2). However, fossil free delivery seldom accounts for
the full journey of the product being delivered. This raises a related issue with green
distribution alternatives; that the logistics system is based on nested services between a
network of hauliers, forwarders and LSPs. These actors perform transports for each other in a
complicated distribution network, and it is difficult to know if a contracted LSP is the one
delivering the order to consumers. This is, in fact, an important point made by the larger LSPs
in Sweden. They are sceptical to the focus on the last leg of the e-commerce distribution, as a
mere focus on that does not make the logistics system as a whole more environmentally
sustainable. Yet, the last leg is what is most easily communicated to consumers at retailers’
checkouts.

At present, there is a search amongst LSPs, as well as retailers and others, as to what
constitutes a green distribution alternative. Are, for example, fossil free distribution, or large
goods flows, facilitated by longer delivery times, the better option? LSPs, as well as retailers,
also struggle with the appropriate environmental impact to measure against. Should CO;
emissions be the main focus, or should the environmental perspective be widened to include,
for example, energy efficiency? Sustainability in a larger sense has also been mentioned during
interviews, and both LSPs and retailers question whether a “green” distribution alternative
can simply overlook social sustainability issues, or if the alternatives should also include such
aspects of sustainability. Nonetheless, for LSPs, it will become important to find a way to make
their green, or sustainable, distribution offers to consumers trustworthy. This is evident, given
the emphasis that retailers put on the need to be trustworthy towards consumers. The
retailers therefore need to ensure that they can stand behind the offers of LSPs when offering
their distribution alternatives.

Behind the complex situation of assessing the environmental sustainability of e-commerce
deliveries lies the inherent problematic task of truly assessing the environmental impact from
freight transport. Environmental impact has no strict definition and can be interpreted
differently. Further, there are also differences in network horizons and system boundaries
(Oberg et al., 2012) between the different LSPs, which is not declared but obscures the
consumer perception as discussed above. In essence, it is utmost complex to assign every
delivery with a carbon or emission content, and the many assumptions made along the way
makes comparisons difficult. Finally, the scope of distribution alternatives is not constant, it



varies depending on the location of the customer and the market that the respective LSPs
cover. Not surprisingly, deliveries to city areas offer more alternatives than those to remote
and scarcely populated areas. The assessment of the alternatives also differs, depending on
geography: one alternative may outperform another in a certain context, while in another it
is the other way around.

Other actors with a potential role to play for green distribution alternatives

Although the three actors mentioned so far are, and should be, perceived as the most relevant
actors for green distribution alternatives to become reality, there are others that may have a
crucial influence on the pace of the development and the trustworthiness of alternatives. One
such type of actor is consultancy firms. We have seen in our research an example of a retailer
having close interaction with a consultancy firm in order to validate LSPs’ data and make this
data comparable between distribution alternatives. It is, as previously mentioned, vital for
retailers that their green distribution alternatives are trustworthy, so that consumer trust in
the retailers will not decrease. Here, consultancy firms may have an important role to play. In
the example studied, the consultancy firm enabled the comparison between CO; emissions
between different distribution alternatives and LSPs. This led to that the retailer could offer
its own type of green distribution alternative, detached from other potential alternatives from
competitors or LSPs. In essence, the retailer offered pick-up in-store as the green distribution
alternative, as this was shown to have the smallest impact in terms of CO, emissions. However,
in this type of green distribution alternative, the consumer trip to the store to pick up the
order was left out of the total equation. This can be problematic if consumers, for example,
take the car to the store, as this might erase the benefit of the efficient logistics flow to the
stores (Edwards et al., 2010; Halldérsson and Wehner, 2020). Nonetheless, the involvement
of a consultancy firm made possible the introduction of green distribution alternatives for the
retailer.

Another actor of relevance is the platform developer. This refers to the actor supplying
retailers with the platform in which consumers view and choose between different
distribution alternatives. Such external platform developers are often, but not always, used
by retailers. In essence, retailers need to transfer their view of the green distribution
alternatives into green distribution alternatives that are understandable and accessible for
consumers. For this, the platform developer can play an integral part, and interaction between
retailers and platform developers is vital. For the retailer relying on a consultancy firm,
mentioned in the previous paragraph, the next step after defining its own green distribution
alternative, was to engage the platform developer. The communication to consumers in the
checkout of retailers is a delicate matter, and it is important not no scare off consumers and
lose sales because of that. Therefore, it is vital to find a good, and for the platform developer
manageable, way to communicate the green distribution alternatives. In the studies case, the
retailer and the platform developer jointly found a solution, that was developed further after
the initial implementation. This is interesting, as a proactive retailer can affect a platform
developer that, in turn, supplies a large number of retailers with the same platform for
choosing distribution alternatives. This could, thereby, lead to the developer spreading the
word about green distribution alternatives to other retailers, which could be beneficial from
an environmental sustainability perspective. It should be noted, however, that not all retailers



rely on an external platform developer for the display of distribution alternatives to
consumers. For example, in one of our interviews with retailers, the retailer described that it
preferred to have this solution in-house, so that they have full control over what is
communicated to consumers themselves. This is also interesting, as it illustrates yet another
complexity with regards to the many actors involved in the strive for green distribution
alternatives. If there are several platform developers, and some retailers that prefer to have
their own platforms for distribution alternatives, will it be possible to reach a situation where
consumers are met by a unified system for the labelling of green distribution alternatives?
There is a risk that the confusing picture shown in Figure 3 will remain, despite progress as to
what constitutes a green distribution alternative.

There are other examples of actors that could be of relevance for the offering of green
distribution alternatives. One such actor is external label organisations. In Sweden, for
example, the well-established label “Svanen” is currently being developed so that it can
represent a sustainable distribution alternative for consumers. Another potential actor is an
external system developer that could provide retailers and LSPs with fairy exact emissions
data for each separate order, so that each consumer would get a tailored offer of which
distribution alternative is the best from an environmental point of view. These, and other
actors, are likely to be of relevance for the future of green distribution alternatives, but they
will not be elaborated on in more detail here.

Finally, it is not to be forgotten that the transport exposed to consumers in many cases results
from a transport supply chain with several logistics companies buying or selling transport
services. The LSP offering the e-commerce delivery can very well be a broker, connecting the
customers’ demands to a bundle of transport services offered by multiple hauliers. The
information exchange, the requirements placed and the follow-ups between these actors are
crucial in order to secure that the transport service is carried out as communicated to the
consumer — and to enable an analysis of its environmental performance.

Concluding discussion — towards the future

The description of green distribution of e-commerce took stance in three generic actor groups:
retailers, LSPs and consumers. However, these groups are quite diverse to their nature, and
we foresee a future development with even further dispersion. The chapter is based on the
situation in Sweden, where the roles among the actors are still more generic than on other
markets, for instance Amazon just recently entered the Swedish market. System integrators
of different types may take a more holistic role and, with a market in transition, now is the
time to establish new concepts and business models. A major challenge in such a development
is hence how to establish “what is a green distribution alternative?”. One crucial aspect of this
challenge is for the consumers to be able to compare alternatives. Does, for instance, fossil
free distribution from e-commerce specialists include a similar system assessment as those
from more traditional LSPs, keeping in mind the whole supply chain? The complexity captured
for each single actor group above can be added to a web of increasing complexity, fuelled also
by the addition of more actors relevant to e-commerce deliveries. All these contribute to the
complexity of material flows — including controlling them and assessing them — but also the
complex information flows. For this, new information technology and Al solutions can play an



important role in analysing the delivery systems dynamically and inform decisionmakers and
consumers. Al and other solutions will not solve the problems described above, but they will
certainly contribute to better information sharing supporting better decision making that help
disentangle the complexity.

However, staying at the system level and the system complexity will not make e-commerce
deliveries greener. The actors in the system need to take command of their own parts, and a
major challenge lies in deciding who is responsible for what. The retailer offers the customer
the delivery of goods, and vis-a-vis the consumer the retailer is the one providing alternatives.
But can the retailer also be responsible for the delivery? Basically, the transport- and logistics
service was once outsourced to an LSP based on the LSP’s expert competence for developing
effective and efficient logistics solutions. It is evident that the LSP still has superior knowledge
on how its system affects the environment. Nevertheless, the challenge is to make these ends
meet — retailers’ wishes for distribution alternatives and LSPs assessment of their
environmental consequences.

One can also speculate in different ways to encourage the consumers to make decisions that
cause less environmental harm. Pre-selected distribution alternatives already exist in many e-
commerce platforms. What if the green distribution alternatives were made pre-selected and
placed as the first alternative (see Figure 3)? This has major potential to nudge the consumer
to select the green alternative, as opposed to deliberately selecting something less green.
With support from Al solutions such as those mentioned above, the consumers’ selection of
distribution alternatives might be dynamically assessed, and the results shown directly. And
to further nudge consumers into selecting the green option, perhaps gamification of e-
shopping, where ’better’ behaviour render some type of e-points would trigger consumers to
select the environmentally sounder solutions.

. Distribution alternative 1
Distribution alternative 2

Distribution alternative 3

Figure 3: An example of a green distribution alternative that is pre-selected and placed as the
first alternative.

Until now, the debate on greening logistics at large, and indeed green distribution alternatives
for e-commerce, has focussed on climate issues, CO, emissions, and fossil free deliveries.
However, the latest IPCC report (IPCC, 2022) raises the attention to the fact that
environmental considerations is far wider than the climate challenge. Biodiversity, for
instance, need to be encouraged for the future development, however today’s industrial



methods for food production, for instance, favour specialisation. Another example is access
to clean water, which is a growing global challenge that confront today’s production systems
for clothes, for example. These challenges and other ones further complicate the assessment
of environmental impact from a distribution alternative. From an environmental perspective,
the retailer needs to assess its product delivery in many dimensions, and to select supply chain
and transport provision partners based on a wider scope of challenges. The LSP faces a
sizeable challenge in selecting its future resource base, with respect to even more
environmental aspects than those related to climate issues. For the consumer, it becomes a
challenge to balance even more aspects into the selection of distribution alternative. Which
aspect is most important — climate or biodiversity? In essence, the consumer, the retailer and
the LSPs will need guidance in how to make the selection.

Standardisation of labels has been on the agenda in Sweden lately, and many actors call for a
unified way to assess the alternative and to those that are green. As the future — as indicated
above — offers an even more complicated situation than today, the need for a unified way of
assessing and discussing green distribution alternatives continue to grow. We see today
different alternatives that emerge, but this also challenges the consumers. Already now, the
consumer meets different labels for climate “good” alternatives — what will happen when
another environmental aspect takes a larger place in what we refer to as environmental
assessment?

Further, e-commerce distribution is not a local phenomenon — although it may be tempting to
see it that way from the consumers’ perspective. The delivery systems prior to the distribution
of the last mile are often international, and often on a global scale. A major challenge is how
to assess, but also how to manage, these systems with the goal to become more
environmentally sustainable. Furthermore, in relation to the discussion on standardisation
and labels above, the global nature of supply chains and logistics suggests that an international
perspective is needed to solve these matters.

The LSPs selection of energy carrier, or fuel, is one aspect with high influence on the
environmental performance of e-commerce distribution. Alternatives to the traditional fossil-
based road transport include, for example, biodiesel, (bio)methane solutions and electrified
solutions with different energy carriers. Hence, an easy solution would be to make all freight
transport fossil free, in order to provide the consumers with endless access to fast deliveries
and optional returns. But is that really the solution for the future? Of course, electricity needs
to be green to make electrified freight a fossil free solution, and in the future, there will most
certainly be a shortage of green electricity. A question that arises is to what extent the fossil
free distribution alternatives at retailers’ checkouts are, in fact, truly fossil free? Electrified
vehicles may not be as environmentally sustainable as sometimes assumed by for example
consumers.

Speed of delivery has been brought up as one of the problems with greening distribution
alternatives. Until today, we have seen a growth in ultra-speed delivery alternatives,
sometimes labelled fossil free as the last-mile delivery may be by bike or foot. However, fast
deliveries constitute a challenge for greening logistics in general, as well as for greening e-
commerce distribution, as they stress the logistics system. How can such a challenge be



addressed, and by whom? It might be easy to suggest that consumer demands have driven
the development towards faster distribution, but is that really the case? Is it, instead, the
retailer who has seen the possibilities of ultra-speed deliveries as a point of competition? Or
the LSPs, for the same reason?

Eventually, we arrive at the three main actors influencing the development of green
distribution alternatives. It is safe to say that all three actors influence each other, and the
qguestion of who should take lead in the development is not an easy one to answer. Perhaps
consumers should be let off the hook with regards to selecting the greenest distribution
alternative. A better way forward might be for retailers, in close collaboration with LSPs, to
simply offer green distribution alternatives as the first choice, but without even
communicating the environmental aspect of the delivery to the consumer. However, this
would require retailers’ offered distribution alternatives to be ranked in a trustworthy
manner, so that the order of distribution alternatives actually leads to environmental
sustainability of e-commerce distribution. This is, after all, what the goal really is about.

Managerial Implications

Retailers, LSPs and other involved actors have responsibility over their own business, and to
strive for greener solutions. However, given the complexity of the system as well as the
problem at hand, it becomes obvious that increased collaboration is a prerequisite for the
industrial actors to develop green e-commerce distribution. Collaboration is needed both
between the different types of actors as well as within-industry actors. Increased collaboration
between LSPs could, for example, simplify for retailers to better understand what is included
in the offerings and what the different green distribution alternatives entail.

While focus has been given to the last leg of the delivery and creating fossil-free solutions to
reach the customers, LSPs as well as retailers also need to consider the full supply chain, and
its environmental performance. This is of particular interest for LSPs when arranging their
resources for the future and investing in some of the emerging fossil-free technologies.

As concluded above, speed of delivery has a prominent effect on the system’s environmental
performance. Slowing down the system means a major challenge for the retailers, building
their offering on, among other features, fast deliveries. Even if needed, is it realistic to expect
the retailers to voluntarily abandon such strategies in favour of more environmental
solutions? In addition, while managerial implications normally address corporate actors, the
consumers’ role in this interplay is central, and the consumer might need to reconsider their
expectations and also take their part of the responsibility for greener e-commerce distribution
by choosing a slower alternative.

Finally, to make e-commerce distribution more environmentally sustainable, policy directed
both to commercial actors and to consumers has an important role to play. Authorities may
impose taxes on the selection of fast deliveries to suppress the demand for fast deliveries. In
addition, information efforts directed to consumers could be an important tool in fostering
more sustainable on-line shopping. Furthermore, the legal demands placed on transports can
differ depending on if the transport is to a consumer or store (i.e., B2B or B2C transport), as
updates of laws to new changes in society, such as e-commerce, seems to be lagging. There is
thus a need to develop and adapt to the e-commerce context.



Future research

Despite focus on green distribution alternatives for consumers, there is still a lack of
understanding as to what constitutes a “green distribution alternative”. More research is
needed to highlight the different parameters that effect the environmental sustainability and
how these can be compiled and how alternative solutions can reasonably be compared. Such
research needs to take a quantitative path, albeit with a profound actors’ perspective
underpinning the modelling.

Given that the best distribution alternative from an environmental perspective is known, more
research is needed to increase the understanding of how to influence consumers to make the
“right” choices at the check-out. Retailers cannot risk losing sales because of too complex or
unclear information about the distribution alternatives, and additional research could play
and important role in highlighting how to communicate with consumers. One suggestion is to
widen the scope from single e-commerce occasions to a more holistic understanding for
consumer experiences.

This chapter has to a large extent been focussed on CO; emissions in relation to e-commerce
distribution. Future research should also address other aspects of environmental
sustainability in relation to e-commerce distribution. One focus could be on energy efficiency,
which runs the risk of decreasing if “fossil free” distribution and fast deliveries becomes the
norm. In addition, social sustainability should be taken into account, as “sustainable
distribution alternatives” should encompass both environmental and social aspects of
sustainability, the latter including e.g. acceptable working conditions for drivers.

While retailers and LSPs appear to recognise the need for green distribution alternatives, the
often-offered fast deliveries can constitute a challenge for the environmental dimension. The
details of the conflicts and synergies are, however, not fully understood and research is
needed for the e-commerce industry and consumers to understand the consequences of the
focus on fast deliveries. Based on such understanding, research into policy measures could
further shed light on how society as a whole can continue to enjoy the comfort and joy with
e-commerce without jeopardizing the future of the planet.

Finally, future studies are needed to widen the geographical scope of this chapter to include
a variety of markets with varying characteristics. By comparing different countries’ progress
towards green distribution alternatives and different actors’ roles in those markets, a more
general understanding can be reached for how environmentally sustainable e-commerce
distribution can be designed and managed.
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