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ABSTRACT

Omni-channel retailing changes the distribution
structures of retail companies. Integrating existing
facilities, resources and processes may hold advantages
regarding customer satisfaction and shopping
convenience, as well as logistical efficiency, but are
complex in the implementation. Since the logistical
requirements for the packaging system in stationary and
distance channels are different due to varying shipment
structures, this hinders seamless channel integration.
This paper investigates the role of the packaging system
in omni-channel fashion distribution and identifies
the respective challenges retailers and associated
supply chain partners face regarding packaging when
integrating sales and logistics channels. By means
of a qualitative research approach including nine
interviews from field experts, the current practices
of retailers, packaging manufacturers and logistics
service providers regarding packaging in Omni-
Channel retail are derived. The results indicate that
the requirements towards packaging in the different
channels, especially in integrated DC structures,
interfere with a seamless channel integration. With
regard to the role of stores in omni-channel retailing,
channel-adequate packaging types need to be used
for store pick-ups, and related process-changes are
necessary for heightening efficiency. Packaging
represents a restriction for distance shipments, fulfilled
by stores. Primary packaging is an opportunity to
support channel integration. However, this requires
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early and cross-company collaboration. The main
theoretical contribution of this paper lies in identifying
packaging related challenges preventing seamless
channel integration into omni-channel distribution,
stating initial packaging solutions to overcome those
and providing an outlook towards future requirements
for packaging in an omni-channel world. The paper
has also strong managerial implications for retailing
companies implementing integrated omni-channel
structures, processes and services.

KEYWORDS: omni-channel retail - distribution,
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1. INTRODUCTION

For the last two decades, worldwide eCommerce
sales have increased with annual turnover growth
of more than 20%, reaching approximately $3.5
trillion in 2019, adding up to 14.1% of all retail sales
[1]. This also applies to the fashion sector, for which
eCommerce accounts for 21% of total sales in 2019 and
for which high growth continues to be expected [2].
This increasing competition forced traditional Brick
& Mortar (B&M) retail companies to progressively
add new internet based sales channels (such as their
own web shops, platform offers or mobile commerce)
into their business model, were former B&M fashion
retailers began as one of the first to do so [3, 4]. A
retailer with multiple sales channels which are operated
in parallel but are not coordinated with each other is
called a “Multi-Channel Retailer” [5]. Today, virtual
and physical retail is more and more interconnected,
hence, the boundaries between different sales
channels are vanishing [6]. Consumers start to switch
seamlessly between different “touchpoints” (e.g. email
advertisement, online rating, online shop, physical
store, etc.) during the different phases of the “customer
journey” (pre-purchase, payment, delivery, return) [7].
Fashion retailers, who are typically confronted with
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ephemeral consumer trends and a high impulse buying
rate [8], have a particularly high need for customer
orientation and product availability , hence they strive
to integrate all available sales channels from the view
of consumers, as well as from the view of intra- and
inter-organizational processes and structures [9—11].
This may hold advantages in customer loyalty and
increased sales and revenue [4, 12], as well as increased
operational efficiency [11].

This development is a much discussed field in
marketing and sales management, but the potentials of
integrated “eCommerce” and “B&M” supply chains
progressively come into the minds of researchers and
practitioners. As B&M supply chains show differences
versus eCommerce supply chains [13] and are therefore
hard to integrate, retailers tend to keep at least specific
functions and departments isolated [ 14] while extending
their business from single- into multi-channel. Only
gradually, the advantages are becoming clear and retail
companies begin to switch towards integrated omni-
channel distribution systems with shared capacities
and resources. Integrated supply chains may lead to
increased efficiency due to inventory pooling, shorter
lead times or reduced transport volumes [11]. The
logistical challenge now is to efficiently manage an
integrated logistics system in terms of the distribution
network, inventory and capacity management and
delivery planning and execution [10]. Integration of
stores as logistics facilities, which formerly operate
exclusively as a point of sale, state advantages from
a customer’s point of view [12] but also a challenge
from an operational perspective [10, 15]. Summarized,
omni-channel retail strives to integrate all available
sales and distribution channels, leading to complex
and interrelated supply chain configurations [10] - all
this under the conditions of constant and channel-
independent high service levels at lowest possible cost.

Fashion retailing is an international industry with
a high division of labour, characterised by strong
competition, short product life cycles, high volatility,
low predictability and impulsive buying behaviour
[8, 16]. Fashion retailers sell either exclusively or to
a very large extent fashion products which, according
to Christopher et al (2004), contain “an element
of style which is likely to be short-lived” [8]. This
retail segment is reliant on short lead times and cost
reduction due to short trend cycles [17], in the case
of fast fashion companies up to 24 seasons per year
[18]. Fast fashion companies (such as H&M, Zara,
Uniqlo, Asos or Boohoo) strive to satisfy consumer
demand at its peak [19], hence have more seasons
than traditional fashion companies [18], have to cope
with very unpredictable demands [20] and therefore
“reduce the processes involved in the buying cycle and
lead times” [19]. Due to the short lead time and supply
chain responsiveness required, the production of fast
fashion products is carried out closer to the places
of demand [19]. The relationships with the suppliers
are not very pronounced, so that it is possible to

switch between them quickly [20]. The supply chains
are correspondingly complex. Traditional retailers
primarily sell seasonal fashion and basic fashion
whose product life cycles are typically longer, hence,
these companies can produce in more distant countries
and maintain longer relationships with a number of
core suppliers [20]. While fast fashion companies
have strong control over the supply chain and often
integrate vertically [21], traditional retailers tend to
focus on their core competencies of design, sourcing
and distribution [20]. However, for fashion retail in
general, flexibility and responsiveness, especially in
logistics structures, increasingly becomes an immense
source of competitive advantages [20, 22, 23]. Against
this background, it becomes clear that the synergetic
integration of online and offline sales and distribution
channels is of great importance for the competitiveness
of fashion companies.

The packaging system, i.e. the formation of logistics
units (including e.g. boxes, pallets, handlebars,
containers, as well as labels), is existent in almost
every logistics process and is of rising importance in
eCommerce, not only since the vastly growing number
of outbound shipping volumes and related cost and
service aspects. However, packaging systems have
been explored scarcely in the context of omni-channel
retail research so far, especially regarding logistics.
As online sales increase, packaging volumes increase
due to the nature of small order sizes in B2C-retail.
The worldwide parcel market has delivered about 75
billion parcels in 2017 and growth is estimated up to
100 billion parcels until 2020 [24]. High return rates
in eCommerce, especially for fashion products, which
were the most frequently returned goods in europe in
2018 [25], support the growth of the parcel business.
As consumers are increasingly unwilling to pay
for shipping cost, stating an important criterion for
the choice of a retailer [26], the retailers’ revenue is
directly linked to forward and backward distribution
costs. The total expenses for packaging material and
packaging processes are often not transparent, as a
variety of aspects needs to be considered. Being a core
element in the supply chain, the packaging system
directly influences cost efficiency. The packed unit
creates the first physical contact with the consumer
and also impacts the ecological footprint of the
retailer [27, 28]. Challenges can be identified e.g. in the
areas of warehouse productivity, insufficient volume
utilization, product damage due to improper packaging
functionality and non-transparent cost accounting [29].
In the light of omni-channel distribution, one persisting
aspect, similar in each distribution configuration, is the
product and its packaging, which have the potential of
being a cross-channel integrator [30].

The remainder of the paper is structured as follows:
In the following section, a brief literature review is
given, as well as the scope of research and the research
questions are described. Following, the methodology
applied is illustrated. Next, the results gathered are
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presented, guided by dimensions emerged from the
data. The following section discusses the findings in the
light of existing literature by presenting the theoretical
contribution and managerial implications. This leads to
six distinct propositions for forming a theory around
omni-channel packaging logistics. Finally, we continue
to discuss open research gaps.

2. LITERATURE REVIEW, RESEARCH
QUESTIONS AND SCOPE OF
RESEARCH

Literature review

There is an increasing body of literature connected with
the challenges of integrated logistics systems, arising
from omni-channel retail. Swaminathan and Tayur
[31], Agatz et al. [32] and Galipoglu et al. [33] reviewed
existing literature of e-Commerce, multi-channel and
omni-channel supply chains. Several papers [34—37]
develop frameworks for categorizing distribution
networks and delivery modes in omni-channel supply
chains. Huebner et al. [3], Agnihotri [35] and Cao [36]
explore the challenge when transforming from a multi-
channel to an omni-channel (logistics) approach. Xing
etal. [38], Lim et al. [39] and Murfield et al. [40] analyse
the implications for logistics service providers in OC-
distribution. The operational challenges of integrating
e-Commerce and B&M supply chains are discussed
in terms of inventory (re-)allocation [41, 42], picking
processes [34], vehicle routing [43] and warchouse
design [10].

There is also a solid literary basis in the field of
packaging systems in logistics systems (for a detailed
literature review, see Azzi etal. [44]). Different company
divisions impose requirements on the packaging system
and thus influence it. Marketing and logistics are of
particular relevance. The former requires foremost an
attractive design to capture the attention of customers
and to promote the brand image [45—47]. The latter
demands a focus on an efficient logistics process.
In addition, production departments and product
development also have an influence on packaging
design [28, 45, 48]. These different requirements
often lead to conflicting objectives on company levels
[48]. In the context of a supply chain, the design of
the packaging system becomes even more complex as
more actors with different requirements are involved
[28]. The logistics perspective is comparatively new
and illustrates significant efficiency gains and thus
cost savings through increased cooperation between
packaging design and logistics [49, 50]. From a
logistics perspective, packaging protects the products
during distribution, facilitates handling and transport,
makes them storable and manipulable, and can be used
to transmit information [44, 48, 51]. From a holistic
perspective, the packaging system is subdivided
hierarchically into the levels of primary packaging (the

packaging directly surrounding the product), secondary
packaging (containing several primary packages or
serving as transport packaging in eCommerce) and
tertiary packaging (different secondary or primary
packaging units on a pallet or roll container) [27, 28].
The interplay of all levels need to be considered for
efficient distribution throughout the supply chain [28].

In retail supply chains, packaging plays an important
role both as marketing and logistics medium. Packaging
was investigated for traditional B&M [e.g. 16, 41—43],
as well as for eCommerce configurations [e.g. 15].
It becomes clear that the most important requisite
across both sales channels is the protective function.
In addition, compatibility with automatic logistics
processes is becoming increasingly significant [55]. In
the B&M sales channel, simple handling at the point of
sale (e.g. opening perforations on secondary packaging)
and an attractive appearance are decisive [55]. This also
applies to the eCommerce sales channel, where the
transport packaging must be easy to open. In addition,
the returnability of the packaging is an important
factor [27]. However, the mutual implications between
packaging and omni-channel distribution systems
have not yet been investigated sufficiently and lack
in-depth analysis and understanding. In our research
we could only identify one paper [30] which explicitly
deals with packaging in omni-channel distribution
systems in more detail. Barnes explores the role of
the packaging system from a marketing and logistics
point of view. From a marketing perspective, he
discusses how customer purchasing behaviour affects
different sales channels and how this determines
the packaging system. Logistically, he points out
that the fragmented and complex omni-channel
distribution systems challenge the packaging system
with regard to its protective function and the cost and
environmental perspective. Moreover, he concludes
that the packaging system, as it is present in every
sales and logistics channel, might have the potential of
being a channel integrator. The technology connectable
with the packaging (QR- or Bar-Codes, Smart Paper,
Augmented Reality, etc.) represents, although still in
an early development phase, a linking element between
the virtual and physical world.

Scope of Research
As the topic is not much explored, we need to further
narrow down the research field (Figure 1).

Accordingly, we limit our research to five dimensions:

— Discipline: As mentioned above, packaging is
connected with marketing, production, product
development and logistics. Further, other
aspects like environmental impact or ethics can
be considered [45]. Each of these fields can be
an interesting topic for further research in the
light of omni-channel retail. However, we focus
exclusively on logistics aspects.
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Figure 1: Scope of research

— Retail sector: Due to their individual contexts,
different retail sectors have different characteristics
with regard to their (omni-channel) logistics
configurations [10]. We focus our research on
former B&M fashion companies and exclude fast
fashion companies. We do so, as the business
models and respective distribution structures and
processes are quite different (see section I) and
analysing both in parallel would lead to unclear
results.

— Supply chain area: Retail companies act as
intermediaries between suppliers and (end)
customers, receiving goods, composing them
according to customer demands, and making
them available to customers via stores or shipping
channels [56]. In our analysis, we focus on the
packaging design for end customer delivery with
the respective store replenishment cycles.

— Omni-channel delivery form: Customers expect
“channel-independent logistics”, so that purchasing
as well as returns can be carried out via all available
distribution channels [57]. In addition, a high level
of service is required in terms of delivery time
and availability of goods [36, 57]. In order to meet
this requirement, various channel configurations
are available in the customer frontend (e.g.
Click&Collect, Click&Reserve, Return-to-Store,
etc.) and logistics backend (Dark Stores, Ship-
from-Store, Integrated and Separated DCs, etc.)
[3, 10]. When investigating the interrelationships
between the omni-channel distribution processes
and the packaging system, in the backend we limit
ourselves to integrated DCs and Ship-from-Store
solutions. In the customer frontend we concentrate
on Click&Collect (with order picking at DC level).

— Packaging level: Due to the above-mentioned
focus on end customer delivery and delivery forms,
in our study we deal in particular with primary
packaging, as well as secondary packaging in the
form of transport packaging for eCommerce and
store replenishment.

Research Questions
Even though there is an increasing number of
publications on the topic of omni-channel logistics,
the role of packaging systems in retail supply chains,
as well as a first approach to connect both, there is
still a research gap. This leads us to the following two
research questions:
RQI1: What role does packaging play in omni-
channel fashion retail supply chains now and in
the future?
RQ2: Which challenges do omni-channel fashion
retailers and associated supply chain actors face
regarding packaging and how do they handle
them?

3. METHODOLOGY

We used a qualitative research study approach. We
consider qualitative research as appropriate for the study,
as the role of packaging in omni-channel distribution is
alittle explored field in research with limited conceptual
basis to build up on. Qualitative research is appropriate
for unexplored research areas [58, 59], in particular
suitable for generating new theoretical perspectives
in retail logistics and supply chain management [60].
As primary source of information, we used in-depth
expert interviews. Interviewing experts is a common
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method for data collection as experts have a detailed
knowledge of processes and can give valuable insights
into companies and their strategic intentions [58]. For
triangulating our gathered results, we included further
market data from relevant companies in the field of
omni-channel retail, parcel delivery and packaging
manufacturing [61]. In order to use an interpretative
research approach, we gave voice to managers actually
dealing with packaging in omni-channel logistics and
further interpreted the data gathered in a first-order
analysis [62]. Our task as researchers is to gain deeper
theories in the form of second-order interpretations
from the results obtained [63]. In a third analysis step,
we grouped our second order themes into aggregated
dimensions by examining the relationship among
first-order concepts and second order themes. This
helped us to condense a set of complementary groups,
highlighting different aspects of packaging in omni-
channel logistics.

Data Collection

For getting insights into the field, at least three
dimensions need to be taken into account. As we
focus on logistics, these are the perspectives of retail
companies, parcel service providers and packaging
manufacturers. To provide these perspectives, we
used multiple sources of data, including market data,
newspaper articles and face-to-face interviews with the
main actors in the distribution process. Table 1 gives an
overview on the data collection process.

Market data

For selecting appropriate interview partners, we
collected market data connected with the packaging
perspective in omni-channel logistics. We included
the last three annual reports, as well as websites,
newsletters, strategic papers and so forth from the 25
highest grossing omni-channel retailers in Germany.

The same was practiced with the data from the
five biggest Parcel Logistics Providers worldwide,
as well as from five globally operating packaging
manufacturing companies with a strong focus on end-
consumer packaging. The data were analysed with
regard to the concrete terms (in English and German)
“packag*”, “parcel”, “box”, “omni” and “multi”. In
a first step, the importance companies attach to the
packaging system in general and to it in the context of
omni-channel retail in particular should become clear.
The role of packaging, at least in the annual reports,
was not much addressed by retailers and parcel service
providers. Retailers associated packaging in particular
with sustainability, brand image and cost aspects.
Parcel service providers also mentioned traceability,
product protection and the packaging dimensions and
weight as associations. Packaging manufacturers, on
the contrary, mentioned a range of functionality, as
well as customer and market requirements associated
with the packaging system. The connection between
omni-channel retail and the packaging system was
not discussed further in the annual reports. This
underlines that an explorative study based on expert
interviews is necessary. However, these documents and
the gained knowledge, especially from the packaging
manufacturers, helped to facilitate discussion with the
interviewees.

Expert Interviews

In order to determine the relevance, role, requirements
and success factors of the packaging system in omni-
channel distribution, nine semi-structured interviews
were conducted with experts from retail, parcel
services, sustainable logistics and the packaging
industry. The experiences of practice experts are
highly relevant as data sources because they are well
informed about current practices and future challenges
[60, 64]. All interview partners have at least 5 years

Timeline Source of data

Explanations

May 18 — Jul 18 Market data

Annual reports and websites of top 25 omni-channel
retailers (Germany), top 5 parcel service providers
(globally) and top 5 packaging manufacturers (globally)

Jul 18 —Sep 18 Expert interviews

Interviews with executives from
— Omni-channel retail (4)
— Packaging manufacturers (2)
— Logistics service providers (1)

Sep 18 — Dec 19 Further market data

Enriched market data published in the meantime,
professional journals, etc.

Oct 19 Expert interviews

Interviews with experts from
— Logistics service providers (1)
— Sustainable logistics (1)

Table 1: Timeline of the data collection process
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of experience, have a senior position in the immediate
logistics environment and are firm with the concepts
and challenges of omni-channel retail.

An overview of the participating companies and
interviewees is provided in Table 2.

Due to the distances between interviewer and
interviewee, six interviews were conducted over
the phone and three were conducted face-to-face.
The interviews lasted 45 minutes on average. An
abbreviated version of the interview guide is attached
in Appendix 1. The guidelines for the interviews were
roughly sorted into three sections:

i. Introduction, in which the interviewee was
asked about his understanding of omni-channel
retail, the packaging system and its elements, as
well as the distribution channel, its structure,
and the connections between packaging and
distribution.,

ii. Relationship between packaging and (oc-)
distribution system, in which the requirements
and functionality of packaging systems were
examined in the context of omni-channel retail
in general, as well as relevant metrics and
success variables were inquired, and

iii. Specific packaging system configuration in
omni-channel distribution systems, in which
the concrete design of the packaging system for
different omni-channel services and the most
important packaging functionalities for this
were interrogated.

However, the interview itself was held freely and
questions could be asked at any time, in order to allow
the conversation to flow naturally [65]. The interviews
were recorded and later on transcribed. Field notes were
written during the questioning and discussed directly
after the interview. At least two researchers coded and
interpreted each interview to guarantee objectivity.

Data Analysis

As stated by Alvesson and Kirreman [66] “data is
inextricably fused with theory”, which is why we
neither followed deductive logic nor followed a strict
grounded theory approach. To gain a deeper knowledge
about packaging in omni-channel logistics, we cycled
among data, emerging theory, and relevant literature.
During the analysis, the data obtained were coded and
categorised (Miles et al., 2013) using the qualitative
data analysis software “QDA-Miner 2” to form relevant
categories for the purpose of building a theory of
packaging systems in omni-channel distribution
(Trautrims et al., 2012). The data gathered were coded
and categorized until preliminary theoretical saturation
was reached [67]. This is the case as soon as the
codes repeat themselves frequently, patterns emerge
and the additional experiences gained through the
interviews become negligible. Two researchers coded
the data independently from each other, followed by a
discussion in the complete research group, to ensure
objectivity and trustworthiness [68, 69].

In a first analysis step, we coded the interview and
meeting transcripts into a detailed coding scheme
consisting of relevant terms, phrases and descriptions
[62]. This allows traceability from the individual code
to the original source. Further, we consolidated them,
into 22 first order categories, based on underlying
similarities between them [69]. By means of axial
coding, we searched for relationships between and
among the first order categories to form 8 second-order
categories, which allowed us to view the data at a higher
level of theoretical abstraction [69]. By examining the
relationships among first-order concepts and second-
order themes, we were able to emerge three aggregated
dimensions. Figure 2 shows the data structure and
our first order concepts, second order themes and the
aggregated dimensions.

Company Sector Role of interviewee

1 Fashion retailer Director logistics

2 Department store Head of logistics

3 Retail consulting Managing Director

4 Retail consulting Head of logistics

5 Packaging manufacturer Head of e-commerce solutions

6 Packaging manufacturer Marketing Director

7 Parcel service provider Sales Director International & Retail
8 Transport services Senior Consultant

9 Sustainable logistics Senior Consultant

Table 2: Overview of interviewees
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» The main function of the packaging is to protect the shipment during the entire
distribution process

* Folding boxes with volumes adapted to the order protect the included products

better

Packaging must be designed in such a way that it also protect the goods when they

are returned

4 N

Protection
of goods

Transport packaging must be visually appealing and should bear the company’s
branding

Security labels always lead to dissatisfaction with distance mailing; price labels can
also lead to satisfaction

Polybags for textiles is a seal of new goods for the customer

- /
4 I

Unboxing
experience

- J

Packaging must be designed in such a way that both the opening at the customer
and the return are uncomplicated

The packaging system must be designed according to the customers handover
channel (e.g. click-and-collect, home delivery, etc.)

4 N\

Customer
convenience

& )

.

Plastic packaging may be politically and medially controversial, but should be
considered for some shipment types

Consumers demand that unnecessary packaging, associated packaging material and
air transport should be avoided as far as possible

At store pick-up, packaging can be avoided, but process changes are needed for
doing so

4 N

Sustain-
ability

The packaging system determines the efficiency of the entire logistics system
Primary packaging is necessary for logistics processes, as well as customer of
distance shipments demand those as a seal of new goods

Flexible packaging systems lead to higher efficiency in the distribution process

For avoiding packaging at store pick-ups, processes need to be changed, from current
CEP-delivery to own fleet delivery

- /
4 N\

Distribution
Efficiency

N J

Lack of space in stores restricts technical design and available packaging material
The packaging system restricts the range of products that can be shipped from store
Packaging systems for ship-from-store must be easy to handle and flexible enough to
handle many different order types

4 N\
Packaging
for ship-

from-store
N J

.

Requirements of the different channels on the packaging system prevent seamless
integration, hence packaging solutions must be found that meet the requirements of
all distribution channels

The development of packaging systems must take place parallel to product
development, with a focus on the requirements of all supply chain members.

Universal
packaging
for different
channels

The packaging system carries relevant information, connecting all actors and
instances of the supply chain, enabling an efficient flow of goods

Packaging provides the potential to avoid additional package leaflets, as it may serve
as an interface between the physical product and virtually stored information

4 A

Information
flow

Omni-channel
packaging
system design

considerations

Packaging
system in the
omni-channel

logistics
process

Packaging as
integrator
between
channels

S J

Figure 2: First order concepts, second order themes and aggregated dimensions

4. EMPIRICAL FINDINGS

In this section, the role of the packaging system in
omni-channel distribution is analysed according to the
empirical results gathered. The results shown are based
on the experiences and actual operations of different
actors involved, unless otherwise indicated. Our aim
is to find out about the role of packaging in integrated
omni-channel fashion distribution settings, and about
the challenges and initial solutions of omni-channel
retailers and their associated supply chain partners

regarding the interplay of packaging and omni-channel
distribution.

The results of the first dimension examine the
factors influencing the design of packaging systems
in omni-channel supply chains. The results obtained
here can (unless otherwise indicated) be applied to all
omni-channel distribution configurations. The second
dimension analyses the interplay between packaging
and specific omni-channel distribution processes. We
focus here, if not indicated otherwise, on integrated DC
settings and ship-from-store distribution structures.
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The last dimension investigates how the packaging
system now and in the future may support the
integration of logistics and sales channels, as well as
other supply chain actors.

Omni-channel packaging system design
considerations

Protecting goods in the distribution process

The main task of the packaging system in every (omni-
channel) logistics scenario is to protect the goods to be
distributed. Adapting the stability of the packaging to
the goods to be shipped is crucial, to at least withstand
the average logistics handling processes.

The protective function must also be considered in
the context of returns, especially in the light of further
increasing returns rates. The transport packaging to
be used must at least enable an undamaged reverse
transport, as otherwise a subsequent inventory return
at the retail company as an “A article” cannot be
guaranteed.

One trend that all experts have taken up in this context
is the flexible adaptable shipping packaging, which
can be individually adjusted to the shipment volume.
Such manually and automatically adaptive packaging
protects the product better during distribution. In
addition, filling material can be saved, which often
only serves the purpose of preventing the individual
articles from moving inside the transport packaging.

Setting up the packaging system for heightening the
unboxing experience

Omni-channel retail aims to generate a seamless
customer experience across all channels, hence a
retailer’s brand image should be consistent across
all channels. The reception experience of a distance
shipment is therefore becoming increasingly important.
This is made up from the actual reception process,
the condition of the shipment when it is received and
ultimately the opening experience.

“For the customer, the aspect of the receiving
experience is becoming increasingly important.
This plays a role both at the level of the reception
process, i.e. how well a customer gets his goods,
and at the level of the packaging condition itself.”
— Company 7

For an omni-channel retailer, the opening experience
is particularly important, as it represents a first image
of the company. The three topics “Branding”, “Security
and Price Labels” and “Polybag” were identified as
relevant in the context of the packaging system in
omni-channel distribution.

Branding: The interviewees disagreed as to whether
the brand logo should already be present on the shipping
unit or not. As an advantage, offensively displaying the
brand logo may result in a higher reception experience,
because the customer is excited about the arrival of the

shipment. On the contrary, there could be an increased
risk of theft, especially with luxury retailers. Further,
elaborately designed packaging solutions can get marks
of usage during distribution and thus cause an opposite,
negative customer perception. A possible approach to
increase customer satisfaction is the use of internal
packaging printing. This could also compensate for
the two disadvantages mentioned above.

Security and Price Labels: When using “Ship-from-
Store”, as well as integrated DC solutions, the same
inventory is used for both the distance channel and the
stationary channel. Regarding the security and price
labels, there are different requirements in the respective
sales channels. Stores require security labels to protect
against theft, which are removed at the cash registers.
In contrast, customers who find security labels in
their distance orders are dissatisfied and in most cases
return at least the affected product, if not the entire
shipment. Price labels are also necessary at stores for
the customers, but unnecessary for distance customers.
If the labels are attached to the goods and both channels
are served from one common inventory, distance
customers may receive products with a different price
indication than paid in the online channel. Customers
who pay a higher price in distance selling than the one
indicated on the product react dissatisfied. In contrast,
they are satisfied if there is a higher price on the price
label than originally paid.

Polybag as primary packaging: The polybag,
especially with textiles, is usually already attached
to the goods when delivered by the suppliers to
protect the products. For the store presentation this
primary packaging is initially removed by warehouse
employees to store them “ready-for-shelf”. In distance
selling, in contrast, the premise currently applies
that customers regard this polybag as a proof of new
goods. The conflicting requirements lead to additional
logistics processes in integrated DC configurations,
as reversal activities are necessary at the outgoing
goods are on DC level. The retailers interviewed are
currently testing tissue paper as a replacement for the
polybag, but disagree here as to whether this represents
a procedural relief.

Designing the packaging system for customer
convenience
A relevant point in retail is the aspect of “customer
convenience”. In the context of packaging, this
concerns the opening of the packaging, the possible
return and the first contact at the handover point.
Convenient opening and return: Customers demand
packaging that is easy to open. For some years now,
there have been easy-to-use opening mechanisms for
this purpose, which are either used or manufactured by
the interviewed companies themselves. A less popular
issue is that the shipping packaging is frequently used
as return packaging. This is an argument against the
widely used polybag in the fashion industry, which
tears easily when opened, thus making returns more
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difficult for the customer and often leading to increased
use of packaging material (e.g. parcel tape). In the
context of returns, the majority of interviewees spoke
of adaptable folding boxes. These can be manually
reduced in volume by the customer. This functionality
is useful for fashion products which differ in size.
Customers tend to order several sizes with the intention
of keeping only some of them. Adjustable packaging
can avoid excessive air-transport that would otherwise
be generated.

Channel-adequate packaging: A challenge for the
retail companies interviewed regarding omni-channel
packaging is the store pickup. Although in some cases
the respondents use the store inventory to satisfy
distance orders, mostly they use warehouse inventory.
From a process perspective, the Click&Collect orders
are treated as distance orders in the warehouse and sent
to the stores via CEP providers, where they are stored
in the shipping packaging. This may not be the ideal
pick-up format for the customer as it forces them to
carry an unhandy parcel back home. Hence, retailers
observe customers unpacking the shipment at the store,
try them and take only the goods they want and those
they fit with them. For this purpose, the medium of a
bag is preferred.

Establishing sustainable packaging solutions
The subject of sustainability affects the packaging
system on various levels. In particular, the interviewed
companies are currently dealing with the aspects
of plastic packaging, incompletely filled transport
packaging and unpacked shipments at store pick-ups.
Plastic packaging: The usage of polybags as transport
packaging is politically and medially controversial. The
manufacturers of packaging materials pointed out that
cardboard packaging also contains environmentally
unfriendly substances. These are in particular the
adhesives used, which are often not produced in an
environmentally compatible way on a starch basis.
The general statement of environmentally friendly
cardboard packaging must therefore be critically
questioned. The usage of polybags makes sense
depending on the case, as shipment volumes can be
saved, positively impacting on the ecology.

“The [sustainability] discussion is a recurring
theme in industry, especially after the switch from
plastic to folding boxes in the context of the “Think
of your plastic use” debate. [...]. The folding box
is not much more sustainable, because even in
cardboard packaging there are materials and
ingredients that are not environmentally friendly.
[...] The use of polybags makes sense in some
cases and should not be demonised in general.”
— Company 5

Incompletely filled transport packaging: In distance
channels, transport shipments which are not adapted to
the volume of the products to be shipped are a frequently

mentioned phenomenon. This results in unnecessarily
large volumes in all logistics processes, which is
ecologically and economically disadvantageous.
This is another benefit of flexibly adaptable transport
packaging or polybags. As already mentioned, the
phenomenon of too large transport packaging for
returns is also counteracted by adjustable packaging
solutions. By using these packaging systems across
companies, relevant transport volumes could be
reduced in the future and hence the transport distances
travelled in the long term, at least on CEP main runs.

Avoiding packaging at store pick-ups: From the
perspective of the retail companies interviewed,
the use of the stores as pick-up stations offers the
possibility of partially avoiding disposable packaging.
The avoidance of packaging will become increasingly
important in the future, as new legal regulations
regarding (packaging) waste recycling have been in
force in Germany since the beginning of 2019. These
require both plastic and cardboard waste to be recycled
to their raw materials at a higher rate. As this process
is more expensive than thermal recycling, it is likely
that costs will soon be allocated to distributors such
as manufacturers and retail companies. As a result of
direct customer pick-up of the goods, which, as already
described, tend to prefer packaging appropriate to the
channel, individual single-use transport packaging is
not required in all cases. In the future, deliveries can
be made using reusable containers, which are already
being used for store replenishment. This, however,
requires adjustments to store deliveries.

The packaging system in the omni-channel
logistics process

Setting up packaging for efficient omni-channel
distribution processes

The packaging system determines the logistics
costs on two levels, as material expenses and process
expenses. The material only accounts for a small
portion of overall logistics cost. More important are
the effects on distribution process efficiency, since
packaging determines the logistics process costs at
almost all points and for all actors involved in the
supply chain. Hence, the packaging system must
always be viewed in the context of total costs.

“Packaging must always be seen in the context of
total cost, not just as a negligible cost factor. [...].
This includes, in particular, transport, handling
and return costs. [...]. Ultimately, it is important to
check which costs are incurred due to inefficient
packaging. Our experience here has shown that
packaging that is individually tailored to the
logistics system and thus enables efficient logistics
processes can result in savings of 30-40%.” —
Company 5
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Primary packaging in integrated DC-solutions:
Packaging enables simplified handling and automation
in DCs. Automated processes are limited without
primary packaging, especially with fashion goods
in the form of polybags. Without the homogeneous
structure of the packaging, the effort in the logistics
processes for heterogeneous products increases.
Conveyor belts and suction robots for textiles were
mentioned here as examples. In addition, primary
packaging in warehouses protects the products during
mechanical logistics processes and long storage times.

Regarding omni-channel distribution, the packaging
system poses a major challenge in integrated DC
solutions, as there are different requirements for
stationary and distance channels. As one common
inventory is used for both, the storage condition already
needs to be selected at goods receiving, usually the
required one of the channel with the higher share of
sales. This is heightening the logistics complexity, as in
some cases, additional or reversal packaging activities
need to be performed. This is especially with fashion
products. The goods are delivered by the supplier
with polybags, which are removed at goods receiving
to store them “ready-for-shelf”. For using the same
inventory in the distance channel, the polybag needs
to be attached again in the dispatch area, as customers
demand primary packaging as a quality seal of new
goods. Therefore, additional processes are necessary,
to fulfil this specification. Moreover, different types
of polybags need to be stored at the dispatch tables,
leading to higher space requirements. The same
problem also applies to returns, which have to be put
back into stock. At the time of goods receipt, it is not
clear in which channel the article will be remarketed.
Accordingly, additional effort may be required to put
the product back into stock, only to ultimately reverse
these activities.

Retailers increasingly use tissue paper as primary
packaging, but they disagree as to whether this will
bring about a procedural improvement. However,
this is ecasier to attach to the products, has lower
space requirements and is heightening the unboxing
experience for customers, as it looks high quality. In the
case of security and price labels, process inefficiencies
are obvious, as they are either already attached by the
supplier or are attached at retailers’ goods receiving
areas. As described above, the requirements towards
both differ in the stationary and distance channels,
stating a challenge in integrated DC solutions. At
dispatch, a detailed examination of every product to
be shipped is necessary. Although there are automated
solutions for security labels, they do not guarantee
100% recognition. For price labels, a manual inspection
is also necessary, which slows down the packaging
process. None of the retailers surveyed found a more
efficient solution to this problem at this point.

Flexible secondary packaging: A further factor in
the context of efficient logistics systems are potential
savings through adaptive packaging solutions with

regard to a lower damage rate, lower capital costs and
simplified logistics effort at the dispatch tables. This
is because fewer different types of packaging have to
be stored in the warehouse. Moreover, less packaging
assortment has to be kept at the dispatch tables, reducing
spatial requirements and lowering complexity for
dispatch employees. In terms of transport, packaging
systems not tailored to the shipment lead to excessive
“air transport” and thus to inefficiencies in the entire
transport system. Flexible packaging solutions may be
a good solution for both challenges and may be applied
in any (omni-channel) retail logistics system.

Efficient packaging for Click&Collect delivery: Stores
serve as logistical hubs in omni-channel distribution
systems, either as pick-up or as distance order fulfilment
location. As stated above, current logistics processes
lead to channel inadequate packaging solutions for
Click&Collect, as they are treated as distance orders.
They are delivered via CEP providers with standard
packaging solutions. Accordingly, packaging material
and transport cost is used unnecessarily for a channel-
inadequate packaging. The changeover to a delivery
system, either by means of a specially created transport
system or by integration into the store replenishment
process, is being considered in the short to medium
term, but is not in practical use by any of the companies
interviewed. Organizational challenges at employee
level were also mentioned in this context. Unsealed
transport containers reserved for Click&Collect
customers could be used by employees without
authorisation for serving store customers. This would
make Click&Collect customers dissatisfied, as they
would only be able to pick up a portion of their goods
ordered. However, the change from current practices
to a system with reusable packaging and existent store
replenishment may increase backend complexity but
also increase distribution efficiency. This is because
of savings in transport and packaging cost, higher
customer convenience in terms of channel-appropriate
packaging for Click&Collect, as well as possible
reduction of environmental pollution.

Mind Ship-from-Store in omni-channel distribution
when setting up the packaging system

By integrating the sales and logistics channels into
omni-channel retail, the store is taking over a logistics
functionality in addition to its role as a point of sale.
The interviewed companies, especially the retail
companies, called the omni-channel functionality
“Ship-from-Store” in the context of the packaging
system challenging, regarding limited space in stores
and the responsible employees.

Limited space in stores: Both the technical solutions
typically used in warehouses and the variety of
packaging types kept are restricted in stores due to
spatial limitations. Hence, packaging types must be
found that can be easily used without automation and
can cover a wide range of different shipment structures.
As a possible solution, flexibly adaptable packaging
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and polybags are being tested at store level, which can
be adjusted manually. These require little space, can be
flexibly adapted to the shipment to be sent and, at least
the polybags, are easy to handle.

“For Ship-from-Store, we need a simple, at best
flexible, packaging standard that can be used
for a wide range of different shipments. Folding
boxes, which can be reduced in height, could be a
good approach here. Polybags are also a thankful
thing that should be used where they make sense.
Polybags take up very little space and are very
easy to handle and set up.” — Company 2

Filling material, which is typically produced by
machines in warehouses, is also not available to the
same extent for stores. Retailers therefore try to avoid
filling material at store level if possible.

Ultimately, the packaging system limits the selection
of orders that can be sent from the store. Hence,
distance shipments need to be supplied from both
decentralised and central stocks. This means that either
partial shipments are necessary or consolidation at a
central point is required.

Employee dimension: “Ship-from-Store” requires
employees to carry out the logistics activities at the
store. A common approach is to utilise existing store
employees for this purpose, especially if the throughput
for store shipments is still low. In this context,
employees like sales associates are currently carrying
out packaging activities only as a secondary task in
most cases and therefore have little experience in this
area. Accordingly, the packaging solutions to be used
have to be easy to handle. The polybag is one such type
of packaging.

In this dimension, it should also be noted that due to
the decentralized structure of Ship-from-Store, there is
a risk of different packaging qualities. This bears the
potential of dissatisfaction among distance customers
and ultimately higher return rates.

“Increasing return rates can be a problem
when using Ship-from-Store, as the different
stores produce different packaging qualities.” —
Company 2

Packaging as integrator between channels

Consider universal packaging for different channel
requirements

The requirements on the packaging system for distance
channel and stationary channel are different. The
integration of the stores into the logistics system as a
logistics hub adds further complexity to the packaging
system. The diversity makes a full integration of
the different logistics channels difficult and leads to
inefficiency in the entire logistics system due to parallel
packaging systems.

“[T]he integration of the different channels in
the meaning of “seamless integration” is actually
more prevented by [different requirements on] the
packaging system.” — Company 4

To achieve seamless integration from the retailer’s
and customer’s point of view, packaging systems must
be developed which meet the different requirements
of the different sales channels in parallel. To avoid or
mitigate this duality, packaging manufacturers and
logistics service providers in particular see potential in
the primary packaging of products. These are currently
mainly designed for an attractive appearance, but not
for the protective function necessary to enable logistics
processes. If it is possible to develop a packaging
solution that meets both the visual requirements of
the store and the logistical requirements of distance
shipping, the duality of the packaging system can be
eliminated, at least for individual shipments with only
one order item at a time. This requires a rethinking
during product development, which will require
parallel packaging design in the future.

From the point of view of the interviewed experts, two
aspects have to be considered in detail — the selection
of suitable products and the product development cycle.

Selection of suitable products: To develop a packaging
that has both logistics and aesthetic characteristics, so
that it can be used universally for all channels, is not
worthwhile for all product categories. Products that
have a low value can be excluded, as can those that are
perishable in nature. Nor does it make sense to develop
this for products which traditionally have a particularly
high share of sales in stationary sales channels — e.g.
groceries. Also, products with completely different
presentations in the different channels — e.g. clothing
— are omitted. For the development of a universal
packaging such products are predestined to which
the mentioned restrictions do not apply and which
are dispatched in particular as single products. The
interview partners identified bulky items such as
electronic products.

Product development cycle: As the design of the
primary packaging takes place at the manufacturer, for
setting up universal packaging, product development is
of particular importance. So as to meet the conflicting
requirements for an integrated, cross-company
packaging solution, some experts consider it necessary
to involve packaging designers right from the start
of product development. A jointly defined catalogue
of requirements of all involved supply chain actors,
focusing on the end customer, may have the potential
of an integrated packaging system for all respective
sales channels.

“The new [omni-channel retail-driven] retail
logistics requirements cannot be met by the
individual logistics players alone, but require a
global approach that involves them all and focuses
on the needs of the customer.” — Company 5
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Although the experts agreed that a common
approach could be beneficial, they were sceptical about
its implementation. It is questionable who will be the
initiator of such a project and who will be responsible
for it. It also remained open whether all actors would
like to join forces in this way.

The packaging system as integrator between the
flow of information and the flow of goods

The packaging system is usually the first point of
contact for all players and all instances of the supply
chain. By means of identification features (barcodes,
QR codes, RFID, etc.) attached to the shipping unit,
various information about the shipment can be stored
and retrieved. Accordingly, the packaging system, in
interaction with internal and external databases, is
the interface through which the physical goods are
coupled with virtual information. Accurate and real-
time information about the shipment, its location,
the products it contains and additional information
are already and will become increasingly important
in the future. From the retailers’ point of view, this
information is particularly important at the interfaces
between suppliers and central warehouses, and during
all transport processes involving CEP providers.

Supplier-Warehouse-Interface: To identify,
prioritize, and efficiently put away incoming shipments
at goods receiving, warchouses (or stores in the case of
store delivery) require information about the contained
products. This information is currently transmitted to
the interviewed retail companies via a scanning process
using the barcode. However, the problem is that not all
suppliers are able to use the barcode standard, which
is why the shipment information is transferred using
paper-based delivery notes. This leads to additional
effort in goods receipt, as the packaging first has to be
opened, the delivery note has to be manually checked
and transferred to the retailer’s own enterprise resource
planning system by hand. This process is time-
consuming, ties up employee resources and ultimately
prevents fast customer delivery in case of drop shipping
and out-of-stock situations.

CEP-Providers: CEP providers take over store
supply for “Click&Collect”, distance orders from
stores and distribution warchouses, as well as the
returns of distance customers to the return destination.
For CEP providers, the packaging system, respectively
the shipping label on it, represents the interface for
the shipment information. The location and status of
the shipment can be identified by regular scanning
processes in the distribution structures. This is also
important for the customers, as they can call up this
information using the shipment number and the
tracking systems of common parcel services. By this
they are informed about arrival times and possible
delivery complications.

Customers: The packaging functionality as an
information carrier offers the potential to provide

comprehensive information virtually, which today is
provided by package inserts. This bears advantages
for manufacturers and retailers, as paper can be
saved. Moreover, they no longer have to keep different
package inserts in case of different sales countries. The
decisive factor here is customer acceptance, which can
be achieved through easy access and usability.

“The area of “connectivity” in the context of
packaging will offer further potential in the
future. This can be seen in the real-time checking
of the shipment status, which is already working
well. In addition, it also offers the potential to
get away from the entire package leaflet and
provides product information on the Internet. The
packaging then serves as access and interface
between the physical product and the virtually
stored information.” — Company 5

5. DISCUSSION AND THEORETICAL
CONTRIBUTION

In this section, the main findings are discussed in the
light of literature. The aim of this paper is to identify
the current and future role of packaging in omni-
channel distribution, focusing on fashion retail. We
examined the challenges of omni-channel retailers and
associated supply chain partners regarding packaging
when integrating the sales and logistics channels.
Furthermore, we identified initial solutions used
and examined by the companies to tackle them. We
contribute through this study to three main issues.

(1) We identified challenges regarding the
packaging system when integrating the
distribution network in omni-channel fashion
retailing.

(2) We determined the role of primary and
shipping packaging for efficient omni-channel
distribution and finally,

(3) showed future considerations for designing
packaging in omni-channel distribution.

An overview of the main results in the form of
empirically identified propositions is shown in Figure
3 using a schematic illustration of an omni-channel
distribution system.

(1) The results of our research show different
requirements for the packaging system in distance
shipping, as well as stationary sales and logistics
channels for fashion goods. Especially omni-channel
retailers in fashion industry tend to integrate their
distribution centres in terms of facilities, processes
and inventory [10]. Advantages are synergy effects
regarding inventory pooling [70, 71]. Downsides
are operational challenges due to complex, mainly
intra-warchouse related, processes [e.g. 23,45]. We
contribute to the literature, as we deepened the existing
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Proposition 3:

Primary packaging may hold the potential to manage the operational challenges of integrated supply chains. This requires improved collaboration

between the supply chain actors in order to merge the different requirements of the different sales channels into a multi-functional packaging
solution for selected product types.
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complicate integrated inventories in
integrated DC solutions and lead to
increased logistics effort.

Limited space and employees performing logistics processes
only as a secondary activity, prevent extensive packaging
automation and limit the selection of usable packaging types.
This ultimately leads to a limitation of the products shipable
from stores. Increased return rates may result from differing
packaging qualities.
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Figure 3: Challenges, solution approaches and future considerations of the packaging system
in omni-channel distribution

knowledge about operational processes necessary
for integrated DC-solutions in fashion supply
chains. To supply both channels from one common
stock structure, additional packaging processes are
necessary for dispatch provision. In order to relieve
stores from the process work, textiles are already freed
from primary packaging during putaway and stored
for “ready-for-shelf” delivery. Distance customers,
however, require such primary packaging as a proof of
new goods, especially for fashion products, as unworn
goods are expected. Accordingly, additional handling
is necessary to repack goods into a primary packaging
in the outgoing goods area. Similar complications
arise in the case of price and security labels, both of
which are already present or attached during storage.
These are necessary for store display, but can lead
to dissatisfaction with distance customers. The

managerial implication of this result is to consider the
additional logistics effort of packaging in integrated
DC-solutions. Depending on the companies’ situation,
a separate eCommerce DC may be considered to
allow efficiency gains for both channels. Based on the
previous argumentation, we formulate the following
proposition:

Pla: Different packaging requirements for store
and distance customer deliveries complicate
integrated inventories in integrated DC solutions
and lead to increased logistics effort.

The store has an essential role in omni-channel
retailing [57], serving both as pick-up and distance
order fulfilment location [3, 10, 73, 74]. In fashion
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retail, using stores as logistics facilities is promising,
as often seasonal goods are only stored at store level
and shorter delivery times can be achieved. On the
contrary, operational and cost related challenges arise
in this type of delivery concept [10]. Our empirical
results give a more detailed perspective to the
operational challenges at store level when performing
omni-channel distribution.

Packaging systems in the context of store pickups: As
one of the basic omni-channel service, “Click&Collect”
enables customers to pick up goods ordered online at a
store of their choice [75]. Advantages of this service are
increased customer convenience, as customers get an
additional delivery option. Goods ordered online may
be tested directly in stores. From the retailer’s point of
view, savings can result for the last mile delivery as
well as increased traffic in the stores [3, 10]. Challenges
are operational in nature. Additional areas have to be
reserved for pick-up. Additional employees have to be
planned for service. Moreover, few companies have
been able to send Click&Collect orders with alternative,
specific transport systems, avoiding CEP providers,
which require transport packaging [75]. The theoretical
contribution of this paper lies in a more detailed
understanding of customer requirements regarding
packaging in context of Click&Collect in fashion
retail. Currently, customers who use Click&Collect
often receive regular shipping packaging at the store.
However, this may be unhandy and not suitable for
convenient pickup. As a result, customers in the store
tend to open the packaging, test the goods directly and
then only take home those they want and those they fit.
The medium used for this is a bag or even no packaging
at all. Accordingly, unnecessary packaging is used in
the logistics process. The implication for practice is
to re-design pick-up stations at store level, offering
direct testing possibilities, simple return options and
suitable packaging solutions for convenient pick-up, for
heightening customer satisfaction. The usage of reusable
transport containers for Click&Collect, which are
delivered with store replenishment transports, should
be considered. Changing the current Click&Collect
processes state a major challenge, as the own fleet
must be used and the store replenishment cycles need
to be adjusted accordingly. Furthermore, boxes must
be sealed to prevent employees from removing goods
for store sales. The following proposition is derived
from the results:

PIb: Current Click&Collect shipping processes
generate unnecessary packaging material,
increased transport cost and prevent a channel-
adequate purchase process experience for
customers if the package originates in the DC.

Packaging systems in the context of Ship-from-Store:
Using stores as a fulfilment location for distance orders
is a frequently addressed topic in academic literature
[e.g. 6,27,47-52]. Since stores are not designed for

logistics processes, they are not efficient in terms of
picking and packaging [10]. However, this configuration
allows the entire inventory of the retailer to be made
accessible for both distance shipments and other stores,
thus offering the advantage of increased product
availability [e.g. 48]. Moreover, in fashion industry
with their roots in stationary retail, fast changing,
seasonal clothing products are pushed to the stores
and DC inventory for those is low [10]. Our empirical
results contribute to the literature with a better
understanding of the operational challenges as well as a
better understanding of the packaging requirements at
store level. It became clear that not the entire inventory
of all stores can be used for online orders, as only a
limited range of packaging materials can be stored.
This ultimately restricts the number of shipment types,
fulfilled by the store. Orders containing other products
must be processed by upstream supply chain instances.
Furthermore, large-scale use of automation typical for
DC packaging systems is precluded. Particularly in the
start-up phase of Ship-from-Store, sales employees will
carry out logistics processes, not being trained to do
so. This states a limiting factor for usable packaging
types and may lead to different qualities of shipping
packaging, which may ultimately result in higher return
rates. Practical implication is a detailed revision of the
assortment at the retailers for deciding which products
are to be sent from the store and which are not. It is
necessary to determine packaging types that allow the
highest possible number of different distance shipment
types and are also easy and manual to operate. Only
such packaging should then be kept at store level. We
derive the following proposition from the previous
arguments:

Plc: Limited space and employees performing
logistics processes only as a secondary activity,
prevent extensive packaging automation and
limit the selection of usable packaging types. This
ultimately leads to a limitation of the products
shippable from stores. Increased return rates may
result from differing packaging qualities.

(2) Besides the challenges regarding packaging
in omni-channel distribution our empirical results
identified packaging system solution approaches used
by retailers to increase logistics efficiency and enable
channel integration. It was shown that both flexible
packaging systems and alternative primary packaging
help to meet the challenges presented.

Flexible Packaging: Packaging systems are
determining the performance of logistics systems [51,
79] and influence the costs of each logistics activity
[80]. In particular, they influence warehousing and
transport processes [81]. Packaging has to fulfil
various functionalities, in particular protection of
goods, product promotion, convenient handling and
storing of products and cargo space utilization [82].
We contribute to the literature by showing that the
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packaging systems currently utilized in omni-channel
distribution are often inadequate from an ecological
and efficiency point of view. This applies not only to
fashion retail, but also to distance retail as a whole.
For covering the various shipment structures, a large
number of different packaging types is required. Despite
this diversity, often oversized packaging continues to
be used for distance shipping. This leads to a poorer
protective function, increased use of filling material
and unnecessarily high volumes, which are transported
through the entire supply chain. This also applies to
returns, as customers often place a distance order with
the intention of keeping only part of it and returning
the rest. This in turn can be observed particularly
frequently in the fashion industry. We show that
flexible packaging may be suitable for counteracting
both forward and backward distribution challenges.
Although these solutions are more expensive than
standard packaging, our empirical results suggest that
this is amortized by a smaller packaging spectrum
which must be kept available, the elimination of filling
material and a lower damage rate. Since a smaller range
of flexible packaging can cover a larger spectrum of
different shipments, flexible packaging is a promising
solution for Ship-from-Store. Shipping packages that
can be reduced in size are also useful for returns, as the
customer can manually reduce them to the correct size.
This saves freight capacity at transport companies and
adds an environmental component that may enhance the
brand image of a retailer. This leads to the managerial
implication which suggests retailers to examine their
packaging solutions more closely. Especially during
the integration of stores as a shipping location, the
introduction of flexible packaging systems could enable
the efficient use of most of the store inventory for
distance shipments. It is also conceivable that, due to a
lower weight-volume ratio, better parcel prices will be
enforceable with parcel service providers. To achieve
this, it is necessary for this to be verifiable lower in the
long term. Scaled to cross-company use, the overall
transport volume can be reduced in the future, thus also
reducing transport distances, at least in the CEP main
runs. We conclude the following proposition:

P2a: Flexible packaging systems are well suited for
distance orders to ensure safe and environmentally
friendly dispatch of large numbers of different
types of shipments. In addition, these systems save
storage space and are therefore predestined for
Ship-from-Store configurations.

Primary packaging in omni-channel distribution:
The different requirements towards packaging in
integrated DCs are heightening operational complexity
and leading to higher logistics effort. This underlines
the results, posed by Huebner et al. [3, 34], which
examined the network design considerations in
omni-channel retail. At this point it is unclear if a
complete integration of the processes in an integrated

warehouse is the final goal of an omni-channel logistics
strategy. The theoretical contribution of our empirical
investigation brings the component of primary
packaging into consideration. Our research showed
for fashion products that customers in stationary retail
prefer unpacked goods, whereas in distance channels
they want primary packaging. As shown above,
this poses intralogistics challenges and additional
processes. To reduce the arising complexity, retailers
increasingly use tissue paper as a primary packaging
solution in distance channels. On the one hand, this
reduces complex processes to generate a distance
shipment from an integrated inventory stored “ready-
for-shelf”. This is due to the fact that a few sheets
of tissue paper can cover the majority of all fashion
shipments, whereas a large number of different primary
packaging has to be kept in stock when polybags are
chosen as primary packaging. Nevertheless, returning
products back into any sort of primary packaging,
be it a polybag or tissue paper, states extra process
effort. From a customer point of view, tissue paper is
preferable, as it looks high quality and can therefore
replace the polybag. Also from an (at least customer-
oriented) environmental point of view, tissue paper is
preferable to plastic packaging. Another approach to
overcome the procedural challenge could be a joint
cross-channel storage zone. In this area, products could
initially be stored unspecifically regarding primary
packaging. Only after the goods are required, they
are then transferred to a channel-specific picking zone
where they are processed according to the respective
packaging requirements of the distribution channel.
From a managerial perspective, our results imply that
the packaging system and associated processes must
increasingly be taken into account when considering
the integration of channels, especially their inventories.
The use of tissue paper should be considered as it can
reduce operational complexity (especially for fashion)
and furthermore provide added value from the
customer’s point of view. We conclude the following
proposition:

P2b: Operational, process-related efficiency
losses of integrated DCs due to different customer
requirements on the packaging systems in the
various sales channels can at least be reduced
for textiles by using tissue paper. This creates
additional customer value through an improved
unpacking experience.

(3) More collaboration between the supply
chain partners to develop a universal packaging
for integrated channels: The reason for enhanced
collaboration between the individual supply chain
players in retail is that shared resources create a
competitive advantage [83]. The integration of
suppliers as additional shipping locations in an omni-
channel distribution system increases the availability
of goods and the available assortment, as well as the
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reduction of capital and process costs [10]. However,
the required increase in data exchange can lead to
customer dissatisfaction and potentially generate higher
transport costs [10]. In omni-channel configurations,
suppliers either distribute directly to the distribution
centres of retail companies, the stores, or the end
customers [72, 77, 84]. We contribute to the literature
by adding the aspect of collaboration in omni-channel
retail with regards to primary packaging. It has already
become clear that, due to different requirements for
packaging in the distance and stationary channels, the
channel integration leads to operational challenges for
logistics. Transport packaging currently has the two
main functions of protecting goods and consolidating
multi-position orders. Considering the fact that the
current shipment structure increasingly tends towards
small consignments, particularly the packaging
manufacturers raise the question of whether primary
packaging will not be able to meet both optical store
requirements and protective distance requirements for
individual shipments in the future. In this context, the
importance of stronger collaboration and integration
of the supply chain members in omni-channel retail
becomes clear. In order to achieve an efficient and
seamless integration of the sales channels, upstream
suppliers may be leveraged as omni-channel enablers.
In the future, it may be important to develop packaging,
suitable for both stores and eCommerce, during
product design. This can lead to lower packaging
consumption in the entire supply chain and reduce or
eliminate parallel processes at retail DC levels. For
this it is necessary that the packaging requirements are
identified from the point of view of the manufacturer,
the retailer, the logistics service provider and the
customer. The collected catalogue of requirements
then needs to be integrated in the product design. This
approach is not only limited to fashion retail, but can
also be applied in other retail sectors. Whether such
an approach is ultimately implemented depends on the
fact that all actors also have an added value. Moreover,
one authority with enough power to influence all
necessary supply chain parties needs to assume the
responsibility. The managerial implication lies in
suggesting a more holistic view towards the packaging
system and to encourage all supply chain members to
more participation. Moreover, a detailed analysis of
suitable products for universal packaging is necessary.

P3: Primary packaging may hold the potential
to manage the operational challenges of
integrated supply chains. This requires improved
collaboration between the supply chain actors in
order to merge the different requirements of the
different sales channels into a multi-functional
packaging solution for selected product types.

5. CONCLUSION AND FURTHER AREAS
OF RESEARCH

The logistical challenges of omni-channel retailing
are a relatively new field of research in literature, facing
in particular the distribution network with its facilities,
inventories and capacities. Operational challenges of
integrated channels are scarcely examined. This also
includes the packaging system, which is omnipresent
in all omni-channel distribution configurations. With
our empirical research we aim to provide a foundation
for this field of research. We examine the role of
packaging in selected omni-channel configurations
and the associated challenges retailers and their
supply chain partners face when integrating the
channels. As this field of research is little covered,
we use an empirical research approach to find out the
current state of practice. We concentrated on omni-
channel fashion retailing and the logistics challenges
regarding packaging in the consumer distribution.
Moreover, by involving packaging manufacturers and
experts from transport services, we were also able to
generate generalizable statements regarding the use
of flexible packaging systems and future development
considerations for a packaging solution that can be used
across channels.

Our main findings can be summarised as follows: The
requirements of the different sales channels and their
respective customers regarding packaging in fashion
retail are different. Integrated logistics infrastructures
and resources serving all omni-channel options lead
to additional processes for packaging at the DC level.
One critical factor is primary packaging. At the store
level, packaging systems are a challenge, since the
current logistics processes for Click&Collect lead to
channel-inadequate and thus not customer-oriented
pick-up solutions and cause unnecessary packaging
waste and transport costs. The packaging system for
Ship-from-Store services is limited by spatial and
employee-related restrictions. A possible solution to
the primary packaging problem is currently the use
of tissue paper as a substitute for the polybag, which
is used for distance shipments. To enable channel-
adequate packaging solutions for Click&Collect,
companies are currently working on converting their
existing processes —avoiding CEP providers while
establishing specific transport solutions capable of
handling reusable packaging solutions. For enabling
lower capital employed and lower inventory costs for
the broad spectrum of packaging assortments to be held
in stock, as well as to reduce air-transport at distance
shipments, flexible packaging solutions adaptable to
the volume of shipments are of increasing importance.
Such solutions can also be useful for Ship-from-Store
concepts, since a large number of shipments can be
processed with a limited number of packaging types.
However, the packaging system represents a restriction
for the selection of Ship-from-Store orders. In total, it
turned out that the packaging system in its current form
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interferes with the integration of logistics channels.
Hence, new solutions have to be established. One
possible approach is the development of a universally
applicable packaging system for all channels that fulfils
the visual requirements of the store as well as the
logistics requirements of distance shipments in parallel.
Intensified collaboration of the different actors of the
supply chain is necessary in order to create a common
catalogue of requirements and to already integrate this
into the product development phase.

Overall, we were surprised that so far little
research has been done about the packaging system
in integrated retail logistics systems. The ubiquitous
presence of packaging, taking into account the
different requirements in each channel, is a strategic
and operational challenge in channel integration
that deserves more attention. We were particularly
impressed by the packaging manufacturers’ forward-
looking thinking, especially the idea that channel
integration should start at supplier level. We also found
the idea of cross-channel packaging interesting. We
are of the opinion that both aspects should be further
investigated in the future.

Limitations of our empirical investigations allow
further in-depth analyses for future research. First,
our research was conducted with experts operating in
Germany and Austria. Accordingly, the geographical
and quantitative component represents a limitation of
the research. With regard to integrated DCs and the
role of stores, we consider that the results should be
transferrable, but further research may yield different
findings, especially in countries with different shipment
structures or different levels of omni-channel maturity.
Secondly, we have worked with a small group of experts
from fashion retail, packaging manufacturing and
logistics service. Therefore, only a limited overview
can be given about the role of the packaging system in
omni-channel distribution systems. Further research
with a larger and more diverse group of retailers and
their supply chain partners can provide further insights
into the utilization, challenges and packaging solutions
in omni-channel distribution. Third, the research
was limited to fashion retailers and their associated
partners. Another interesting field could be grocery
retail distribution, which is a complex system with
different packaging requirements. Fourth, the aspect of
profitability and measurable efficiency in the interaction
between the packaging system and the omni-channel
distribution system was not further investigated. More
accurate quantitative models are available as a research
field for future studies. Overall, other research methods
may be used to investigate the role of packaging in
omni-channel distribution systems.
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APPENDIX 1 -
ABBREVIATED VERSION OF THE
INTERVIEW GUIDELINE

1.

Introduction

— What does “omni-channel retail” mean to you?
— What are the logistical challenges of omni-channel

retail?

What does it mean to be successful as an omni-
channel retailer?

Which connections exist in your opinion between
the packaging system elements and the distribution
system structure?

Relationship between packaging and (OC)
distribution systems in general

Which role does the packaging system have in
omni-channel distribution?

Which requirements are placed on the packaging
system in omni-channel distribution by the
different Supply Chain actors and instances?
How is the packaging system designed to meet
your logistics and sales requirements?

How can the packaging system support the success
of an omni-channel strategy now and in the future?
What modifications are required?

Specific packaging system configurations
Which omni-channel services state which
challenges for the packaging system?

How does the packaging system need to be
designed in order to meet those challenges?



