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Abstract
Online shopping for clothes continues to increase apace and with it, clothing
returns. Returns create a whole logistics flow which has negative environmental consequences. Although there is a growing literature on reverse logistics and returns management, there is little which actually describes and analyses the returns process. Until this is fully understood, a detailed analysis of
the environmental impacts of returns is impossible. Through a combination
of case-study interviews and a qualitative survey of experts, this paper seeks
to illuminate the complexity of the returns process and structures involved
and in so doing, suggest ways in which the environmental footprint of returns
can be improved. It highlights the joint roles of consumers, retailers and carriers in this process.

Keywords
Returns Management, Reverse Logistics, Clothing, Environment, Online
Shopping

1. Introduction
Clothing retailing has gone through a transformation over the past decade and
the momentum is continuing. More than in any other product sector, there has
been a move towards selling online (e-tailing) and, increasingly, omni-channel
retailing (Eurostat, 2017; Cullinane et al., 2019). With increased online sales has
come an increase in returns; with return rates of up to 60% in some sub-categories
of clothing (such as fashion items) and countries. The returns process incurs
considerable environmental costs, which are often neglected in the literature assessing the environmental impact of e-tailing. However, it is difficult to evaluate
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the extent of such costs without a thorough understanding of the structure of the
reverse logistics chain. In order to fill this research gap and shed some light on
the likely environmental costs of online clothing returns, this paper explores the
reverse logistics chain from a retailer perspective. Using qualitative primary data
collected from extensive interviews and observations from case-studies of five
major clothing companies and two logistics service providers in Sweden, the
structure of the observed reverse chains is identified, described and analyzed.
The relationship to, and impact upon, the environment is analyzed from the
point at which the consumer initiates a return, through transportation, sorting
and processing, to the point where the returned product is resold, or otherwise
disposed of, by the retailer.
Following a brief introduction to the recent developments in clothing retailing
and the complex issues surrounding returns, the paper continues by reviewing
the existing literature on returns management, with a focus on reverse logistics.
After outlining the methodology applied within the research, the paper then goes
on to analyze the reverse chains of the case study companies, with the aim of
highlighting the gaps in knowledge and to suggest measures to reduce the environmental impacts. The results reveal the complexity of the reverse chains and
the consequent difficulties in evaluating precise environmental costs. By categorizing the measures to deal with the environmental impacts into those associated
with the consumer, the retailer and the carrier, a framework for environmental
impact reduction is proposed. The potential for utilizing this framework for
evaluating environmental cost reduction strategies by retailers and government
agencies is then presented. The paper is innovative in developing an understanding of the processes underpinning online clothing returns, since this was
previously unknown. On the basis of this understanding and its further analysis,
the paper’s main contribution lies with the development and recommendation of
policies for improving the environmental sustainability of returns.

2. Recent Developments in Clothing Retailing and Consumer
Returns
The clothing retail sector has changed dramatically over the past decade, with
online shopping practically replacing catalogue shopping and making huge inroads into the traditional pattern of shopping in a physical store. The CEO of
one major retail company stated that 80% of customers start their retail journey
online (Katz, 2017 quoted in JDA & Centiro, 2017). The clothing sector now
tops the tables of percentages of products bought online in most countries (Statista.com, 2019). In the European Union, 65% of people aged 16 and older
bought an item of clothing online in 2018; by far the most popular category of
online purchases (Eurostat, 2020). Barring any fundamental changes to the
terms under which goods are sold (and returned), online clothing sales look set
to dominate still further in the future. Although still not yet fully operational in
most clothing companies, omni-channel shopping, whereby goods are viewed,
DOI: 10.4236/jssm.2021.141006
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bought and paid for using any combination of sales and marketing channels,
certainly looks set to arrive within the next 5 years (Buldeo Rai et al., 2019). Online platforms are making significant strategic moves to capture and increase
their market shares of burgeoning online sales in the fashion industry, with
Amazon surpassing Macy’s in 2018 to become the largest clothing retailer in the
US and with JD.com and Alibaba combined controlling more than 80% of the
Chinese clothing market (McKinsey & Co., 2018). In Europe, Amazon and Zalando are pushing to become the major fashion e-tailing platforms.
Commensurate with an increasing quantity of goods bought online, however,
has come an increase in the number of returns. The percentage of clothing items
returned varies considerably between categories of clothing and country of sales,
but ranges from 10% for standard basic clothing (such as white T-shirts) to over
60% for high fashion goods. There is also evidence of demographic (e.g. gender,
age and income) differences (Harris, 2010; Klarna, 2019; IMRG, 2020).
The growth in online shopping for clothing has been accompanied by a
change in consumer purchasing behavior. A recent study has shown that 44% of
customers in the UK order with a view to returning at least part of the order
(Thomas, 2017). In Sweden, a survey for JDA and Centiro (2017) showed that
13% of online customers had ordered several items with the intention of sending
some back; a phenomenon which has been termed “retail borrowing”, “wardrobing” or sometimes “renting”. Consumer surveys by Piron and Young (2000)
and Rosenbaum and Kuntze (2005) both found that around 20% of consumers
were buying goods with the express purpose of using and then returning them.
A global consumer survey conducted by JDA and Centiro (2018) revealed a
worldwide average of 27% of online customers buying with the intention of
making returns. A more recent global survey by Metapack (2020) found that
over 40% of respondents between the age of 21 and 44 had bought clothing items
knowing that they would return some items. A survey of customers making returns in the UK carried out by IMRG (2020) found widespread use of “bracketing”, i.e. customers buying one size larger and one size smaller as well as the size
they consider themselves to be. A report by Barclaycard (2018) found that 10%
of consumers who bought clothing online in the UK bought it with the express
purpose of taking a digital photograph, posting it on social media and then returning the goods without having worn them. These over-ordering behavior
patterns are encouraged both by the policy of many retailers to offer free returns
and by EU legislation which allows customers to return their purchases within
14 days of purchase for no reason whatsoever and receive a full refund (European Commission, 2017).
There are many reasons why clothing items might be returned. On the basis of
a consumer survey, Rosenbaum and Bitner-Olson (1999) categorised returners
into five types:
● Sport returners saw making returns as fun;
● Unethical returners made mostly fraudulent returns;
● Ethical returners only returned goods when they thought there was a good
DOI: 10.4236/jssm.2021.141006
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reason for doing so;
● Classic returners returned goods that they received as gifts and;
● Educated returners made a point of knowing the returns policies of retailers
and felt little guilt in making returns.
More recently, Saarijärvi et al. (2017) reviewed the literature on consumer returns before carrying out their own survey, specifically relating to the fashion
industry. They categorized consumer returning behavior into the following:
● reclamation (defective products),
● order-fulfilment (wrong products being delivered),
● competition (finding a better offer elsewhere)
● disconfirmation (an unexpected feature of the product)
● size chart (wrong size)
● feeling (product just not feeling right)
● money shortage (not having money to pay for the product)
● benefit maximization (ordering multiple items to find a suitable one)
● Just trying out (to see what the product is like, with no real intention of buying).
They also identified phases in the consumer ordering process during which
the decision was made by the consumer to return the product, emphasizing that
in many instances the decision to return a product was made before the order
was made.
A further important issue in relation to this paper is that a substantial and increasing percentage of clothing items bought online are purchased cross-border,
see Kim et al. (2017) and Cullinane and Cullinane (2018) for reviews on this
topic. In Europe in 2019, 23% of e-shopping purchases were cross-border, compared to 11% in 2011, an increase of more than 100% in eight years (E-commerce
Europe, 2019). Citing data from Paypal and Ipsos gathered in 2016, around 50% of
e-shoppers worldwide made a cross-border purchase of clothing, apparel, footwear or accessories; more than for any other category of goods (eMarketer,
2016). In his report on worldwide cross-border sales, Frederick (2015) also notes
that clothing is by far the most frequently purchased product category.
There is an inevitable cost to the environment of this returns activity. Although there is a growing literature on the environmental impact of e-commerce
(for instance, see the reviews by Cullinane (2009) and Mangiaracina et al.
(2015)), most of this literature fails to take into account the returns activity.
Simply put, the environmental impact of returns is essentially dependent on a)
the number of returns that are made and b) the journeys and processes they endure. We need, therefore, to consider both. The literature review which follows
will cover the wider area of returns management, as well as the more specific
element of reverse logistics.

3. Literature Review
3.1. The Returns Management Context
Several works, including Rogers and Tibben-Lembke (1998), Schwartz (2000)
DOI: 10.4236/jssm.2021.141006
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and Hjort et al. (2019), explicitly recognise a returns management process that
includes five essential activities: avoidance (or mitigation), gatekeeping, collection, sorting and disposal. Other works, for example Lambert et al. (2011) and
Daaboul et al. (2014), implicitly recognize this conceptualization of returns
management, by analyzing disaggregated versions of some of the five essential
activities. Most notably, the “disposal” activity is often disaggregated into
sub-activities such as resell, remanufacture, recycling, landfill etc. (e.g. de Brito
& Dekker, 2003). The five essential activities of the returns management process
may be defined as follows.
● Avoidance (or mitigation) refers to measures put in place by retailers which
make it unnecessary for customers to return goods in the first place. This
could be through efforts to improve the image visualization on the website,
increasing the number of photographs and descriptions of the various accessories on the clothing (buttons, zips stitching etc), Artificial Intelligence (AI)
applications such as customer profiling, virtual reality (VR) measures such as
digital changing rooms, chat lines etc.
● Gatekeeping refers to the point of entry into the reverse logistics system. This
could be defined in terms of a monetary value (e.g. only products worth over
€10, or only products where the return value exceeds the postage) are sent
back up the supply chain, or some other criterion. This step is critical since it
revolves around the decision as to whether or not a product will enter the returns process and is thus important for the manageability and profitability of
the reverse flow.
● Collection is concerned with collecting the returned products from the
end-customer (Daaboul et al., 2014). According to Lambert et al. (2011), collection involves two stages; the pick-up of the returned product and its
transportation. This can be done by the e-tailer, a third-party logistics provider or the customer themselves (for instance, by returning products to
stores), depending on several factors including the structure of the company,
the complexity of the product, the reason for the return and the territories
involved, among others (Lambert et al., 2011). This is the stage that is obviously most closely aligned to reverse logistics.
● Sorting involves deciding the fate of the collected product. It involves inspection of each returned item individually. It is this process that adds so much to
the cost of reverse logistics, as it a process that must be carried out manually
and may involve further processes such as ironing or cleaning.
● Disposal is the exit of the reverse logistics system. A large proportion of the
items will be distributed back to the stores or customers, as new. A further
proportion will be sold through discount stores or outlet centers. Products
which are difficult to place through these channels will be donated to charity
and the final, usually very small proportion, may be sent to landfill or will be
recycled by specialists in this field. In contrast to the other stages, this final
stage, sometimes referred to as “asset value recovery”, can actually generate
revenues and could be viewed as the main goal of this activity (Lambert et al.,
DOI: 10.4236/jssm.2021.141006
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2011).
There now exists a reasonable body of academic literature on various aspects
of returns management. It includes the more managerial/financial aspects of
value creation, as well as customer behavior and customer psychology, all of
which are relevant to each of the five activities that constitute returns management.
● Value creation concerns the relationship between returns and corporate
profitability (see for example Mollenkopf & Closs, 2005; Mollenkopf et al.,
2011; Alumur et al., 2012; Hjort & Lantz, 2016; Larsen & Jacobsen, 2016).
With the return rate being so high, it is unsurprising that there is a substantial literature on ensuring that companies extract the greatest value from
their returns. In 2016, the Research Director of Gartner Research in the US
(quoted by Reagan, 2016) called returns “a ticking time bomb turning into a
major cash hole”.
● Customer behavior covers topics such as whether or not serial returners
make better customers (Petersen & Kumar, 2009; Ramanathan, 2011; Griffis
et al., 2012; Hjort et al., 2013) and the effects of pricing policies and conditions on returns (Suwelack et al., 2011; Bower & Maxham III, 2012; Kim &
Wansink, 2012; Pei et al., 2014; Janakiraman et al., 2016; Shang et al., 2017).
● Customer psychology relates to issues such as how focused the customer is
on making the return (Janakiraman & Ordonez, 2012).

3.2. Reverse Logistics
The Reverse Logistics Association defines reverse logistics as: “…the process of
moving goods from their typical final destination for the purpose of capturing
value, or proper disposal” (RLA, 2016). In some ways this definition is rather limited. It is perhaps improved by Rogers and Tibben-Lembke (1998: p. 2) as being “…the process of planning, implementing and controlling the efficient
cost-effective flow of raw materials, in-process inventory, finished goods and related information from the point of consumption to the point of origin for the
purpose of recapturing or creating value or proper disposal”.
Dekker et al. (2004) identified three major areas of research in reverse logistics—management of the recovery and distribution of end-of-life products;
production planning and inventory management and supply chain management
issues. In their review paper, Rubio et al. (2008) sought to categorize the papers
written on reverse logistics between 1995 and 2005 using the categorization of
Dekker et al. (2004). They categorized 186 articles in 26 journals. It is interesting
to note that none of the categorized papers made more than a passing reference
to the environmental impact of reverse logistics as a whole. This is undoubtedly
because the papers referred to in both the above reviews could be classed under
the heading of “manufacturing logistics”, where the environmental focus is
skewed towards the disposal (disposition) activity, as befits a product life-cycle
perspective. Wang et al. (2017) carried out a bibliometric analysis of reverse loDOI: 10.4236/jssm.2021.141006
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gistics research between 1992 and 2015. They identify “green logistics/sustainability”
as being a key reverse logistics theme, but most of the research identified under
this heading relates to social and economic sustainability, rather than environmental sustainability.
As stated above, it is somewhat surprising that there is little research on the
wider environmental impact of reverse logistics (particularly those elements
pertaining, either directly or indirectly, to distribution) and how this relates to
the structure of the reverse logistics chain. In their seminal report on reverse logistics, Rogers and Tibben-Lembke (1998) devote a 36-page chapter to reverse
logistics and the environment. However, half the chapter is devoted to landfill
issues and the other half covers transport packaging. It completely omits any
consideration of the wider environmental impact of the reverse logistics process.

3.3. Our Approach
The distinction that exists between reverse logistics and returns management is
that the former is held to constitute a separate and identifiable element of the
latter. This distinction has been described by Hjort et al. (2019) as being “paradigmatic” and they assert that it has subsequently been closely adhered to in the
literature. However, this defined distinction is not always very clear, since the
five elements that together comprise returns management (three of which comprise reverse logistics) are neither discreet nor independent of each other; a
change in either of the other two elements that comprise returns management
will have an impact or knock-on effect on the reverse logistics element. For instance, a reduction in a company’s returns which takes place as a result of an
improvement in the quality of the website visualisation will have an impact on
the number of returns and thus the extent, and perhaps the nature, of the reverse
logistics. Other potential interactive effects between the five elements that comprise returns management can be identified. As a consequence, therefore, the
underlying approach to the research reported herein has not been restricted
solely to a silo-like analysis of reverse logistics as a discreet and independent
element or pillar of returns management. Instead, a more holistic and
non-discriminatory perspective has been adopted which encompasses the analysis of the wider returns management field, but with a specific focus on the implications for, and potential impact upon, the reverse logistics element.
In its most stringent form, reverse logistics is defined as comprising the three
returns management activities of “collection”, “sorting” and “disposal” (Rogers
& Tibben-Lembke, 1998; Croxton et al., 2002; de Brito & Dekker, 2003; Hjort et
al., 2019), as described in the previous section. However, the “gatekeeping” activity is also sometimes included as part of reverse logistics (e.g. Daaboul et al.,
2014). This alternative conceptualisation is understandable in that the gatekeeping activity involves a decision making process that may or may not initiate a
return and, hence, can be seen to be the required initial trigger for the three
mainstream reverse logistics activities of collection, sorting and disposal that
follow it. It is also the case that at least some part of the gatekeeping activity may
DOI: 10.4236/jssm.2021.141006
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take place after a customer has already initiated a return; for example, when a
decision on accepting a return is made at a warehouse, rather than at a shop. Irrespective of whether the gatekeeping activity is considered a part of reverse logistics or not, it is absolutely the case that all three mainstream reverse logistics
activities are impacted by both avoidance and gatekeeping activities and, as such,
a change in any one of these elements will have an impact on the mainstream
reverse logistics activities and, therefore, on the environment. Figure 1 presents
a diagrammatical summary of this theoretical framework.
It is only by disaggregating the returns management process into its component parts and identifying the structure of the entire returns supply chain that its
comprehensive environmental impacts can be properly assessed and effective
environmentally sustainable policies developed in relation to returns.

4. Methodology
The review of the literature reveals a significant focus on concepts and taxonomy, but little detail on the problems that companies encounter in practice as a
result of a high, and increasing, level of returns. Observations gleaned from the
trade press suggested that the majority of companies were dealing with returns
in a largely unstructured way. This was reflected in the general reverse logistics
literature, where assumptions were being made as to the structure of the reverse
chains which had been put in place. Obviously, the inappropriateness of any assumptions made concerning the structure of reverse logistics could lead to erroneous recommendations and conclusions. This shortfall in information and
knowledge on the structure of reverse logistics chains represents a research gap
Returns Management
Avoidance

Contextual Factors
Environmental
Technological
Legal
Economic
Socio-cultural
Logistics Infrastructure

Gatekeeping

Collection

Sorting

Disposal
Reverse Logistics

Figure 1. Overall theoretical framework of returns management and reverse logistics.
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that this paper seeks to fill and, in so doing, brings into question the accepted
wisdom as to the likely scale of the un-costed environmental consequences of
reverse logistics.
In order to really explore what is happening in practice, a qualitative, interpretative research approach using case studies was deemed appropriate. Case
studies can be used to explore a particular research question and to investigate
the underlying factors that affect a specific outcome (Bryman & Bell, 2007;
Creswell, 2014; Yin, 2014). Over a period of four months, in-depth semi-structured,
face-to-face interviews were conducted with five major clothing retailers and two
major logistics service providers in Sweden (Postnord, the national carrier and a
major regional carrier). Because some of the information obtained from the
sample companies was deemed to be commercially sensitive, all but one required
that their identity not be revealed. However, the sample can be characterised as
follows. The retail case study companies ranged from fairly small (around 100
employees) to some of the largest in Sweden (>100,000 employees). Three of the
retailers had physical stores as well as a large online presence and two were pure
online companies. All companies traded internationally, with clothing representing
the largest part of sales volume in each case.
Interview schedules were developed in advance to guide the interviews. In
each case, a semi-structured interview protocol outlining issues for discussion
and questions to be answered was sent to the company before the visit. However,
interviewees were given a great deal of flexibility within the interviews to develop their arguments and viewpoints and there was no predetermined question
order. Observations of the returns management and reverse logistics operations
in these companies also took place. The interviews were very detailed, lasting
between 3 and 6 hours. In the case of the largest retailer, the country manager
alone was interviewed, while in the other companies between 5 and 10 people in
each were interviewed, from the CEO down to returns managers, operatives and
warehouse staff. The intention of this approach was to gain representative views
from all organisational levels and to triangulate those views.
The discussions were very wide-ranging and a great deal of information was
obtained. Typically, the scope of the discussions covered: 1) each company’s
strategic approach to dealing with returns; 2) the specifics of their returns policies and operations; 3) the historical, and likely future, development of returns
policies; 4) company priorities and what was considered important with respect
to returns and; 5) the corporate attitude towards the environment. Three members of the research team were present at all of the case study visits. The interviews were digitally recorded and subsequently transcribed in order to be able to
avoid the difficulties associated with taking notes during an interview.
One important aspect to emerge from the discussions was that companies had
little detailed information about their returns, so could not present a comprehensive and consistent set of data that would enable detailed, generalizable and
comparable calculations of the economic or environmental cost to be made
across the multiple companies and chains involved. The discussions did yield,
DOI: 10.4236/jssm.2021.141006
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however, a great deal of rich, qualitative information. The wide range of discussion topics included, but was not confined to, the following:
● The current process of dealing with customer returns, domestically and internationally
● The journeys made by the returned products
● The historical development of the current returns process and how and why
had it evolved
● The main company objectives related to returns
● The discussant’s/company’s attitude towards the environmental aspects of
returns
● The desired future development in relation to returns
● The main barriers to achieving their objectives in relation to returns and the
environment.
Due to the quantity and quality of the information obtained in the interviews,
mapping of the returns at a more aggregate level was carried out for each company, along with an analysis of the evolution, development and reasons behind
the particular structures which emerged from each company. This enabled the
construction of a returns framework specifying the key actors, themes and
measures.
During the course of the interviews, it had become apparent that the sheer
scale of the returns was unanticipated by the retailers and that they were only
just appreciating the impact of this on company profitability. Dealing with returns was not the job/responsibility of any one manager in particular, as it had
not yet been built into the companies’ management structures. However, when
asked about returns in the interviews, all interviewees said it was becoming one
of their top priorities and allocated an importance score to it of 9, or even 10, out
of 10.
Seeking to apply a mixed method design to the data collection process (Modell, 2010; Golicic & Davis, 2012; Harrison III, 2013) in an effort to both supplement and enhance the case-study data that had already been collected, consultations with numerous industry and academic experts were implemented following the case-study research. On the basis of these discussions, it was decided that
the response rate to a follow-up large-scale quantitative questionnaire survey
would be too low. It was ultimately decided, therefore, to implement a more qualitative survey, exploring the emergent themes from the first phase of the data
collection process in terms of their importance and their feasibility. The target
for the survey included the interviewees from the first phase case-study companies, together with a select group of international academic and industry experts
in the field. In this way, the questions could be deep and probing and could cover the topic in much more detail than would be possible in a quantitative survey.
Based on the collation and analysis of the case-study interviews, a number of
dimensions emerged that informed the development of a questionnaire survey
targeting respondent opinions on what would be the most effective ways of reducing the energy and environmental impact of returns. It also provided a
DOI: 10.4236/jssm.2021.141006
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means of testing the interview results, enlarging the volume of sample responses
and obtaining a wider perspective on interview outcomes. Crucially, the questionnaire survey adopted a stance of “this is how it is currently; how can it best
be improved?”. Following piloting, the questionnaire survey was subsequently
sent by email to 49 international “experts”, including the original interviewees.
Following two reminders, 23 usable responses were received.

5. Empirical Results
5.1. Case-Studies
The structure of the observed reverse chains varies extensively, with all companies having multiple structures. Within each company, the structures differ significantly according to the country from which the returns originate. These differences can be explained by variations in the company’s historical development
within the country, as well as by the influence of country-specific laws and consumer behavior patterns. The observed structures can be divided into seven alternatives that are described in Table 1 and then categorized and presented diagrammatically, as shown in Figure 2.
Table 1 and Figure 2 together illustrate some of the complexities of the reverse logistics chain structures, ranging from the simplest (structure 1) to the
most complex (structure 7). Structures 5 - 7 involve cross-border returns
processing that sometimes involve long journeys by heavy goods vehicle and/or
sea transport. As well as providing some summary information on the retail case
companies, Table 2 shows the different reverse logistics structures which they
employ.
The complexity of the structures used by each individual company is difficult
Table 1. Observed structures for reverse logistics.
1

Returns of items bought online are sent directly back to the retailer in the “home” country by
the customer in the “foreign” country.

2

A retailer has both an online and physical store presence in the “foreign” country and some
goods are returned directly back to the store.

3

A retailer has a warehouse in the “foreign” country and returns are sent to the warehouse,
where the sorting and disposition tasks are dealt with.

A retailer has a warehouse in the “foreign” country where returned goods are simply
4 consolidated before being sent back to the “home” country, where sorting and disposition
decisions are made.
As (4) but returns are merely re-consolidated in the “home” country before being sent to a
5 third (probably low cost) country within the EU for sorting and disposition before being sent
back again to the “home” country.
6

As (4), but following the consolidation of returns in the “foreign” country, they are transferred
direct to a third (probably low cost) country within the EU for sorting and disposition.

As (5) or (6), but where, for some element of the process, products are transferred
7 intercontinentally to a third (and maybe fourth) low cost country outside the EU for (part of)
the sorting and disposition process.
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Non-EU Country

Company’s Home
Country

EU Country

B2C Customers (online)

Structure 1

Warehouse
(Sorting & Disposal)

End
Customers

Structure 2

Warehouse
(Sorting & Disposal)

End
Customers
Local retail
stores
Warehouse
(Sorting & Disposal)

Structure 3

Structure 4

End
Customers

Warehouse
(Sorting & Disposal)

Consolidation
Warehouse

End
Customers

Structure 5

Warehouse
(Sorting & Disposal)

Consolidation
Warehouse

Consolidation
Warehouse

End
Customers

Structure 6

Warehouse
(Sorting & Disposal)

Warehouse

Consolidation
Warehouse

End
Customers

Warehouse

Consolidation
Warehouse

End
Customers

Structure 7

EITHER

Warehouse
(Initial Sorting
&Disposal)

Warehouse
(Further Sorting
&Disposal)

OR

Figure 2. The reverse chain structures used by the case companies. Source: Modified by authors, based on Cullinane et al. (2018).
Table 2. Retail case companies use of observed structures for reverse logistics.
Retail Case
Company

Size (number of
employees worldwide)

Physical
Stores?

Reverse Logistics Structures Used
(from Table 1 and Figure 2)

1

5000

Yes

2,3

2

>100,000

Yes

3, 4, 6 and just starting to experiment with 2

3

>100

Yes

1, just starting to experiment with 2

4

200

No

4, 5, 6

5

700

No

5, 6, 7

to appreciate and describe since they vary so much, depending on country of
sale. Figure 3 illustrates the structure used by retail case company 5 in relation

solely to their Nordic operations.
From Table 1 and Table 2 and Figure 2 and Figure 3, it is clear that the reverse chains for clothing returns are highly diverse and complex. The most important factor here, however, is not necessarily the individual descriptions of the
actual structures employed within the retail case companies, but rather the revelation that there exists such variation in the structures of the reverse logistics
chains that are employed. Despite their relative significance to the national context, the results in this paper are limited to just five retail case studies. In no way
can the results be claimed to be wholly representative of even the whole clothing
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Returns from
Sweden

C1

C2

…

Returns from
Norway

CX

C1

Domestic
Consolidation
Centre

Third country (B)
for processing

C2

…

Returns from
Denmark

CX

C1

C2

…

Returns from
Finland

CX
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Figure 3. Company 5—Nordic returns operations.

sector in Sweden, let alone the situation in other countries. Despite this, on the
basis of informal discussions with companies elsewhere and as frequently evidenced in the content of the trade press, it is clear that the results of the analysis
presented herein are not unique, either sectorally or geographically.
Based on the results above, it can be inferred that the environmental consequences of the reverse logistics process are considerable. Returns are sometimes
being transported very long distances between various links in the chain, by a
combination of heavy goods vehicle and ship, and many are crossing international borders. It is clear from discussions with interviewees that the heavy
goods vehicles are not always fully loaded, since reducing stock replenishment
lead time is sometimes more important than receiving full loads of goods; that is,
the company processing the returns cannot wait until vehicles are full, otherwise
stock cannot be turned around quickly enough at the retailer’s warehouse.
Speedy stock replenishment is particularly essential in the high fashion sector,
where particular lines may only stay relevant for weeks before they become outdated and must be sold at a discount (Remy et al., 2016).
However, although the environmental effects of returns are likely to be considerable and are likely to increase in line with increases in online shopping, because of the complexities of the returns chains, the initial goal of trying to calculate and attribute an exact environmental footprint to every possible alternative
reverse chain within each company becomes questionable. The meaning, relevance and policy implications of such a myriad of alternatives and associated calculations are not exactly clear. Instead, a more qualitative, policy-orientated solution is decided upon, whereby the focus is changed from the question “what is
the environmental footprint?” to “what is the best way to reduce the environmental footprint?” Recordings of the case-study interviews were subsequently
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scrutinized for information on this question.
The discussant responses are summarized in Figure 4, which suggests that the
first major categorization of measures lies between those are under the control of
the retailer and those that relate more to the consumer in terms of their travel in
the course of making the return (i.e. as manifest in the division between retail
logistics and consumer logistics).
Figure 4 provides, therefore, a detailed categorization of the potential measures that may be deployed to reduce the environmental footprint of the fashion
returns process in Sweden. It points to the fact that the three major targets for
measures should be to: 1) reduce the number of returns; 2) Improve the efficiency of returns and; 3) improve the environmental impacts of the assets used.
As also shown in Figure 4, each of these three major targets comprises some
more specific subcategories of measures (eight of them in total across the three
major targets) which can be implemented to help achieve these targets. As
emerging from the interviews with case-company discussants, some detailed
examples of the sort of specific individual measures that can be implemented
within each of these eight subcategories of measures can be seen in Figures 5-7.

5.2. Results from Questionnaire Survey
The purpose of the questionnaire survey was to reveal which measures the respondents considered to be most important and feasible in reducing the environmental impact of reverse logistics. Interestingly, there was very little agreement between the respondents as to which activity, retail logistics or consumer
travel, had the greatest potential to reduce the environmental impact. There was
also no agreement on whether the greatest potential for environmental improvement could be made from reducing the number of returns, improving the
efficiency of the returns process or improving the environmental specifications
of the assets used (e.g. vehicles, warehouses etc.). The total lack of agreement is
interesting in itself and perhaps highlights the lack of focus on returns generally.

Reverse Logistics

Consumer Logistics

Retail Logistics

Reduce the
number
of returns

Consumer-based
measures

Retailer-based
measures

Reduce
environmental
impacts of assets

Improve the
efficiency of
returns process

Distributor-based
measures

Retailer-based
measures

Distributor-based
measures

Vehicles

Warehouses and
handling
equipment

Reduce car usage
in returns process

Packaging

Figure 4. Hierarchy of measures reducing the negative environmental effects of reverse logistics.
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Figure 5. Reducing the number of returns.

Figure 6. Improving the efficiency of the returns process.

Figure 8 shows the conceptual matrix that was devised to depict the results of
the questions relating to the importance/feasibility of the various measures proposed.
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Figure 7. Improving the environmental credentials of the physical assets and their use.

Figure 8. Matrix depicting the importance/feasibility quadrants.

The outcomes from the questionnaire survey are depicted within Figure 9, illustrating that the areas for strategic actions (where both feasibility and importance are high) centre broadly around the customer-retailer and customer-carrier
communications interfaces. Table 3 presents the top 5 measures in terms of
importance and in terms of feasibility. As is clearly shown by Table 3, while
changing the energy source of vehicles is perceived as the most important measure, it does not even appear among the top-ranked feasible measures. In contrast, improved interaction with customers, most especially through company
websites, is clearly perceived as being both important and feasible to implement.
Bringing together the responses to the questionnaire survey (including any
additional comments made by the respondents) and the outcomes of the case-study
analysis, Table 4 summarizes the range of possible measures that can be implemented by the various actors. As customers were not included in the qualitative
survey, the “customers” column is particularly heavily influenced by the comments made in discussion with the case-study logistics companies. As such, the
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Table 3. The top 5 measures in terms of importance and feasibility (mean scores out of 5 in brackets).
Top 5 measures in terms of importance

Importance ranking

Top 5 measures in terms of feasibility

Feasibility ranking

Changing energy type in vehicles (4.8)

1

Improved quality and accuracy of information on
website to reduce the number of returns (4.5)

1

Increased consolidation/cooperation
with other carriers to improve efficiency (4.5)

2

Improved education to inform consumers of the
environmental impact of their returns (4.2)

2=

Improved quality and accuracy of information
on website to reduce the number of returns (4.4)

3

Increased use of tracking and tracing to improve
end-to-end product visibility and lead-times (4.2)

2=

Improved operational aspects
(e.g. vehicle fill) to improve efficiency

4=

Improved communications with consumers
to reduce failed pickups (4.2)

2=

Improved communications with
consumers to reduce failed pickups (4.3)

4=

Increased use of tracking and tracing in
improving carrier efficiency (4.1)

5=

Increase returns tracking and tracing to
reduce the number of returns by retailers (4.1)

5=

Improve pre-purchase customer support
to reduce the number of returns (4.1)

5=

Table 4. Measures to reduce energy use and improve environmental sustainability of returns, by actor type.
Customers

Retailers

Reduce over-ordering

Increase level of consumer analytics

Reduce order mistakes

Improve real-time visibility of
products in reverse chain

Reduce ill-considered orders
(either not picked up or sent
back before opening or use)
Reduce fraudulent returns

Carriers
Increase level of
cross-company
consolidation

Increase consumer returns price

Use “greener” modes of
transport

Reduce number of times items
handled

Use “greener” warehouses
and handling equipment

Increase accuracy and quality of photos Reduce distance to and
between consolidation points
Increase accuracy and quality of
Improve network design
Tolerate increased lead times product information
Choose sustainable carriers
(where possible)

Reduce distance travelled to
pick-up point

Improve pre-purchase customer
service

Use “greener” modes of travel Increase customisation of products
Increase level of trip-chaining Improve information regarding
in travel associated with
sustainability of returns
returns
Monitor social media
Use appropriate packaging
Monitor customer feedback reports
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Improve visibility of
products in the returns
system
Improve communications
with other actors in the
system

Make fewer order mistakes

Reduce in-transit damage

Increase range of returns options

Make fewer delivery
mistakes

Improve level and type of recycling
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Figure 9. The importance/feasibility matrix populated with measures to reduce returns.
Notes: 1) There is no statistical relevance to the order of the measures in each quadrant;
2) Consumer-, carrier- and retailer-oriented measures are shown, respectively, in italics,
bold and standard text.

importance and feasibility of the various customer measures cannot be validated
and would, therefore, constitute a good area for further research.

6. Discussion and Conclusions
Although based on small and not necessarily random samples, this paper has illustrated some of the difficulties of trying to establish the environmental impacts
of clothing returns. Retailers selling online are loathe to make clothing returns
more difficult or expensive for the consumer, particularly as there is some evidence that consumers who make the most returns also spend more (Davis et al.,
1998; Zhang et al., 2017; Klarna, 2019). It is also difficult to increase the price of
clothes to cover the cost of the high return rate. Faced with the inevitability of
seeking to minimize logistics costs, therefore, some retailers are constructing reverse logistics chains that are imposing considerable costs on the environment.
Clothing returns are increasing and the environmental consequences of these
returns are considerable. It is clear that returns create a large number of extra
kilometers on the roads; in cars (by people driving to return goods), vans and
heavy goods vehicles. Whilst clothing is responsible for the greatest number of
returns, other product categories also have a high volume of returns; adding to
the total energy use, GHG emissions and pollution attributable to returns.
There are a variety of scenarios which could take place in the future. Under a
scenario where the current volume of online orders and associated returns rate
remains stable into the future, the sustainability of the returns process can be
improved, depending on the speed with which the efficiency of returns handling
increases over time. In contrast, if the returns rate stays the same but online orDOI: 10.4236/jssm.2021.141006
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ders increase or, alternatively, if both the volume of online orders and the returns rate were to increase, then the environmental sustainability of the returns
process is likely to decrease over time, with the degree to which it deteriorates
depending on the measures taken to ameliorate it. Thus, the size of the “possibility gap” depends on the effectiveness of the measures taken to reduce the environmental footprint of the process. However, consumer behavior shows no real
tendency to change at present. Indeed, it is younger people who have the highest
return rates. If they continue to have a high propensity to return over time (i.e.
as they get older) and new generations of consumers behave in the same way,
then it appears that an increase in both the volume of online sales and the returns rate is the most likely future scenario. This is borne out by statistics
(IMRG, 2020) which shows that the returns rate has been increasing over time in
many countries over the past ten years. Under any and all scenarios, therefore, it
is important that measures are taken to reduce the energy use and environmental impacts of the returns process and the reverse logistics associated with it.
Given the impracticality, and perhaps even futility, of attempting to calculate
precise environmental impacts in relation to the returns to specific retailers (see
arguments presented on this matter by McKinnon, 2010; McKinnon, 2012;
Mckinnon & Piecyk, 2012), this paper has instead presented a framework by
which measures to decrease the overall footprint can be considered. It could be
argued that this is a more fruitful approach to improving environmental sustainability. For instance, it could be postulated that it is better for the environment
that the number of returns is reduced to start with, rather than to change the location of a warehouse dealing with returns. This is particularly the case since
reducing the number of returns reduces all sorts of incidental waste, including
clothes that cannot be resold, the ensuant packaging and the resources involved
in dealing with returns processing.
The analysis conducted herein has identified measures which can be taken. It
has identified them in terms of the actors involved (consumers, retailers and
carriers), the processes involved (mitigation, gatekeeping, collection, sorting and
disposal) and the measure types (reducing the number of returns, increasing the
efficiency of the returns process and improving the environmental credentials of
the assets used). By constructing an importance/feasibility matrix and developing a table of measures, it has also revealed which measures companies should
concentrate on in order to best minimize the environmental impact of the returns process.
Retailers are slowly coming to terms with the issue of returns, mainly because
of their impact on company profitability, but a major issue to emerge from the
analysis is that of the uncertainty surrounding which measure(s) to focus on in
order to best reduce the environmental impacts of returns. As with many aspects
concerning logistics and the environment, however, some of the easier measures
which can be taken to reduce the impacts are “green gold” in terms of both improving the environment whilst at the same time, reducing costs. Most of the
measures which can be taken, however, require considerable investment if they
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are to be implemented properly and, even then, there is no guarantee that investing in any of the measures will have the desired effect. The logistics trade
press is full of examples of the failures associated with well-intentioned, but
ill-conceived or poorly-operationalized, expenditure on logistics systems. The
framework developed above could, however, help retailers to focus on their own
situation and to analyze where their own specific investment would best be targeted. In this respect, communication with customers has been found to be of
key importance, in order to ensure that the gap between the product information
they receive when purchasing in-store and that which they receive when ordering a product online is minimized.
Based on the results of this research, one area for future study clearly lies in
developing an appropriate approach or methodology for assessing the relative
environmental footprint of online versus physical shopping. There is some evidence from our study that retailers with a physical store presence have shorter
reverse logistics chains, since customers can take their returns to the store and
the returns are then dealt with in situ. This hypothesis needs further testing. Of
course, when assessing the overall environmental footprint of returns, it must be
taken into account that the physical store has an environmental footprint of its
own. However, returns have only a very small marginal additional impact on
this, as few extra resources are dedicated to returns.
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