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Abstract
Purpose – Since the emergence of e-commerce uprooted traditional brick-and-mortar retail in the early 2000s,
many retailers have reacted by first independently servicing both the online and in-store channels
(multichannel retailing) and subsequently integrating both channels to provide a seamless front-end customer
interface (omnichannel retailing). Accordingly, firms had to adjust their logistics and supply chain
management (SCM) processes from fulfilling orders for each channel separately to integrating channels on the
back-end (omnichannel fulfillment). This development is mirrored by an emerging stream of academic
publications. The purpose of this paper is to provide a snapshot of the current state of omnichannel
fulfillment research via a systematic literature review (SLR) in order to identify omnichannel fulfillment
strategies and to establish an agenda for future inquiry.
Design/methodology/approach – This SLR is based on 104 papers published in peer-reviewed journals
through December 2018. It employs a six-step process, from research question to the presentation of the insights.
Findings – All selected manuscripts are categorized based on demographics such as publication date,
outlet, methodology, etc. Analysis of the manuscripts suggests that the integration of fulfillment channel
inventory and resources is becoming an important objective of fulfillment management. Appropriate
omnichannel strategies based on retailer attributes are not well understood. Industry specific research has
been conducted necessitating generalized extension for retailers. These findings provide a clear
opportunity for the academic community to take more of the lead in terms of knowledge creation by
proposing paths for industry pursuit of channel integration to successfully implement omnichannel
fulfillment. Opportunities for future inquiry are highlighted.
Originality/value – This manuscript proposes a definition of omnichannel fulfillment strategies and
identifies fulfillment links that are used interchangeably across channels as the key delimiter between
omnichannel fulfillment strategies and related concepts. Six omnichannel fulfillment strategies from the
extant literature are identified and conceptualized. Future research opportunities around omnichannel
fulfillment, potential interdependencies between the established strategies and their impact on related SCM
issues such as distribution and reverse logistics are detailed.
Keywords North America, Literature review, Omnichannel, Retail logistics, Supply chain processes
Paper type Literature review

1. Introduction
Over the past two decades retailing has undergone dramatic and accelerating change,
largely due to the advent of the direct-to-consumer online channel and an ongoing surge in
information technology capabilities (Gallino and Moreno, 2014; Piotrowicz and Cuthbertson,
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2014; Verhoef et al., 2015). Sales for the online channel continue to grow rapidly, while foot
traffic has become stagnant or is declining among many brick-and-mortar stores (Sorescu
et al., 2011). Indeed, during calendar year 2017, approximately 7,000 US brick-and-mortar
stores closed, and iconic merchandisers such as JC Penney, Kmart, Macy’s, Radio Shack and
Sears each closed more than 100 stores (Thomas, 2017).

Retailers initially adapted to these disruptive channel developments by developing
multichannel marketing, fulfillment and delivery strategies (Agatz et al., 2008; Rigby, 2011;
Christensen and Raynor, 2013). To this end, companies typically established online fulfillment
operations that were autonomous from their brick-and-mortar operations. This often included
separate and distinct order fulfillment capabilities for each channel, which resulted in
dedicated storage facilities for each channel as well as inventory and other fulfillment assets
that were committed to a specific channel (Frazier, 1999; Swaminathan and Tayur, 2003).

Within the past 15 years, some retailers began to refine their multichannel capabilities to
focus on so-called “omnichannel” capabilities. Briefly, an omnichannel experience allows a
customer to order from multiple platforms (omnichannel retailing) and the order can be filled
from any location using inventory and other fulfillment assets flexibly across channels
(omnichannel fulfillment). Conceptually, omnichannel capabilities provide a seamless
shopping experience where the distinctions between brick-and-mortar and online
operations become immaterial (Ishfaq et al., 2016; Galipoglu et al., 2018). The grocery
industry was among the earliest to experiment with an omnichannel capability by
implementing a buy-online-ship-from-store (BOSS) option for customers (De Koster, 2002;
Boyer and Hult, 2006). One consequence of companies developing their omnichannel
fulfillment strategies is a realization that tying fulfillment assets to particular channels
increases inefficiency in terms of managing logistics costs and service.

In response to these changes in the retail environment, interest in omnichannel
fulfillment has been increasing and academic articles focusing on the fulfillment and
inventory aspects of omnichannel have become more plentiful in recent years. As such, we
propose that the omnichannel fulfillment literature has developed sufficiently to justify a
comprehensive analysis by means of a systematic literature review (SLR) of omnichannel
fulfillment strategies. In addition, given the dynamic state of the concept, having a clear
understanding of where academic inquiry has been provides a valuable platform to examine
where inquiry should go moving forward. More specifically, the manuscript addresses the
following research questions:

RQ1. What is the definition of omnichannel fulfillment strategies?

RQ2. What has been studied regarding omnichannel fulfillment and inventory usage?

RQ3. What are the future opportunities regarding omnichannel fulfillment strategies
research?

We believe that addressing these questions can make multiple contributions to the
literature; for one, the manuscript provides a detailed and comprehensive definition of the
term “omnichannel fulfillment strategy” that can be used to guide a focus on fulfillment-
related research within the broader omnichannel literature. The manuscript also adds to the
emerging body of SLRs in the logistics and supply chain management (SCM) discipline (e.g.
Galipoglu et al., 2018; Friday et al., 2018). Moreover, consistent with Burgess et al.’s (2006)
seminal research on SLRs in SCM, the present manuscript can facilitate conceptual and
theoretical development by identifying promising avenues for future inquiry.

During the review process, three literature review manuscripts were identified as
pertaining to omnichannel fulfillment (Table I). Beck and Rygl (2015) and Galipoglu et al.
(2018) concentrate primarily on the general concept of omnichannel. Melacini et al. (2018)
identifies network design, capacity management, delivery planning and execution as main
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issues related to e-fulfillment and distribution. Comparing Beck and Rygl (2015) to
Galipoglu et al. (2018) and Melacini et al. (2018) illustrates the need to delimitate
omnichannel fulfillment from omnichannel demand-side considerations. For example,
Galipoglu et al. (2018) and Melacini et al. (2018) both characterize the fulfillment strategy for
buy-online-pickup-in-store (BOPS or BOPIS) as omnichannel. Beck and Rygl (2015)
categorize BOPS as part of cross-channel retail management but they do not view the
strategy as omnichannel. They argue that from a demand-creation viewpoint, BOPS
customers conduct their transactions online only and fulfillment from the store is merely an
additional convenience option provided to customers. From a supply chain perspective, the
fulfillment function is indeed omnichannel; the order was initiated online and was fulfilled
using store inventory and store resources (Bendoly et al., 2005; Boyer and Hult, 2006).
Customers are provided the ability to shop how they wish and store inventory and resources
are used to fulfill demand from more than one channel.

Beck and Rygl (2015) provide a taxonomy of omnichannel retailing concepts. Galipoglu
et al. (2018) identify the research themes and intellectual foundations of omnichannel
supply-side research. Melacini et al. (2018) note four omnichannel strategies. However,
recognizing and delineating omnichannel fulfillment strategies was not the authors’ stated
objective; they focused on identifying the main issues and themes regarding omnichannel
e-fulfillment. This SLR adds to previous literature review work by developing a definition of

Literature
review Review organization

Noted omnichannel fulfillment
strategies

Beck and
Rygl (2015)

Taxonomy of multichannel retailing. Categories are
delimited by whether the consumer is able to initiate the
cross-channel activity or if the cross-channel integration is
controlled by the retailer

Multichannel retailing
Cat I (customer initiated)
Cat II (retailer provided)

Cross-channel retailing (partial)
Cat III (customer initiated)
Cat IV (retailer provided))

Cross-channel retailing ( full)
Cat V (customer initiated)
Cat VI (retailer provided)

Omnichannel retailing
Cat VII (customer initiated)
Cat VIII (retailer provided)

Hybrid retailing

BOPS (Cat III)
BORIS (Cat III)

Galipoglu
et al. (2018)

Research themes of multichannel and omnichannel
research

Channel management and strategy
Channel supply side
Channel demand side

BOPS (click and collect)
BORIS (order online return to
store)

Melacini
et al. (2018)

Key themes for e-fulfillment and distribution
Distribution network design
Inventory and capacity management
Delivery planning and execution

BOPS/STS
BORIS
BOSS
Omnichannel distribution centers

This SLR Definition of an omnichannel fulfillment strategy. Identify
and delineate omnichannel strategies according to

Purchase origination
Fulfillment links
Receipt destination

BOPS
STS
BORIS
BOSS
Omnichannel distribution centers
Omnichannel drop shipping

Table I.
Literature reviews

pertaining to
omnichannel
fulfillment
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an omnichannel fulfillment strategy and delineating six omnichannel fulfillment strategies
from the literature. Future research opportunities regarding omnichannel fulfillment
strategies are suggested.

The remainder of the manuscript is organized as follows. The next section establishes
the definition of omnichannel fulfillment strategies used in the current study. Then the
methodology for the SLR is described and this is followed by a section that presents and
discusses the key findings from the review. Next comes a section that highlights research
gaps and suggests potential directions for future inquiry, while the final section presents a
summary and conclusions.

2. Defining and delimiting omnichannel fulfillment strategies
Omnichannel retailing research has been robust in the marketing literature for several years
(Brynjolfsson et al., 2013; Rigby, 2011); more recently, omnichannel fulfillment research has
begun to accelerate (Piotrowicz and Cuthbertson, 2014; Saghiri et al., 2017; Verhoef et al.,
2015). Beginning in the 1990s, multichannel and dedicated-channel distribution research has
accompanied the growth of e-commerce (Agatz et al., 2008). Related to the multichannel
distribution research, omnichannel fulfillment research encompasses the integration of
multiple distribution channels (Bendoly et al., 2005; Gao and Su, 2017). Verhoef et al. (2015)
identified the firm’s perspective of omnichannel retailing as the “synergetic management of
the retail channels such that the customer experience and the performance across channels
are optimized” (Beck and Rygl, 2015). The firm view of omnichannel retailing consists of
how customers experience making purchases and how their purchases are fulfilled. Table II
provides researchers’ definitions and descriptions regarding the three views that comprise
omnichannel retailing: the firm view of omnichannel, the demand-side view of omnichannel
that emanates principally from the marketing literature and the supply-side view of
omnichannel that is developing out of the logistics/SCM and operations management
literature (Beck and Rygl, 2015; Galipoglu et al., 2018).

The established marketing-based, demand-side view of omnichannel highlights the
consumer’s desire for a consistent and nearly invisible order fulfillment experience. Indeed, if the
product exists in the retail network, the customer wants to be able to make the purchase with as
little hassle as possible regardless of location and channel (Piotrowicz and Cuthbertson, 2014).
Shoppers increasingly demand more convenience. They want to make purchases anytime,
anywhere and from any device; to obtain their items in the store or have them delivered at home;
and to be able to return their purchases hassle-free regardless of drop-off location (Mercier et al.,
2014; Piotrowicz and Cuthbertson, 2014). The marketing and SCM literature generally identify
the demand-side view of omnichannel as providing a seamless shopping experience through all
available shopping channels (Ailawadi and Farris, 2017; Gao and Su, 2017; Rigby, 2011).

The integration of fulfillment capabilities is coalescing as the SCM, supply-side view of
omnichannel (Ishfaq et al., 2016; Gao and Su, 2017). Bendoly et al. (2005) identify channel
integration fulfillment as the use of multiple modes of fulfillment for “mutual support of, or
as semi-interchangeable alternatives for, end-customers transactions.” The authors explain
that some modes are better suited for channel fulfillment than are others; however, the
modes can be interchanged between channels when necessary. Broadly, the supply-side
view, ommnichannel fulfillment, represents the integration of the physical distribution
structure to meet customer demand from any combination of fulfillment channels (Bendoly
et al., 2005; Ishfaq et al., 2016; Hübner, Holzapfel and Kuhn, 2016; Hübner, Wollenburg and
Holzapfel, 2016).The integration of distribution channels includes both dedicated and
interchanged order-flow paths (Banker, 2013).

As part of the fulfillment process, omnichannel delivery takes into account the emerging
last-mile logistics concepts that utilize various modes of delivery to best serve online
customers. Methods such as crowd-sourced delivery, ship-to-locker and third-party ordering
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and delivery services are becoming important components for specific omnichannel
distribution services (Deutsch and Golany, 2018; Lempert, 2018). Crowd-sourced delivery is
currently used for deliveries both from stores and DCs (Castillo et al., 2018). Although it is a
growing component of retailers’ omnichannel strategies, the nascent omnichannel delivery
literature is very sparse. The roles of dedicated delivery and omnichannel delivery
options regarding omnichannel fulfillment are still developing. Research into omnichannel
delivery may take different directions regionally. While not common in North America,
click-and-collect options augmenting lockers are being implemented in Europe that include
train stations and post offices (Poulter, 2014). We outline omnichannel fulfillment
touchpoints with omnichannel delivery and other relevant concepts in our discussion of
future research opportunities in Section 5.

Firm view of omnichannel
Beck and Rygl (2015) The retailer shares customer, pricing, and inventory data across all channels, the

channels are fully integrated from the retailer’s viewpoint
Verhoef et al. (2015) Omnichannel management is the synergetic management of the numerous available

channels and customer touchpoints, in such a way that the customer experience
across channels and the performance over channels is optimized

Hübner, Holzapfel and
Kuhn (2016) and
Hübner, Wollenburg
and Holzapfel (2016)

With an advanced omnichannel logistics approach, neither the customer nor the
retailer distinguishes between channels anymore

Demand-side view of omnichannel
Rigby (2011) Customers value parts of the shopping experience differently, but all are likely to

want perfect integration of the digital and the physical
Lewis et al. (2014) Customers want to be able to shop in a seamless and integrated way across multiple

channels
Piotrowicz and
Cuthbertson (2014)

The omnichannel concept is perceived as an evolution of the multichannel. While in
multichannel, a division exists between the physical and online store; in omnichannel,
customers move freely between online, mobile devices, and physical store, all within a
single transaction process

Ishfaq et al. (2016) The omnichannel approach seeks to provide a seamless consumer experience across
all available shopping channels

Bernon et al. (2015) Omnichannel retailing is a seamless approach to retailing that offers a single and
unified shopping experience across all retail channel formats

Ailawadi and Farris
(2017)

Omnichannel accepts the inevitability of needing to employ multiple channels and is
focused on integrating activities within and across channels to correspond to how
consumers shop

Gao and Su (2017) Providing customers with a seamless shopping experience through all available
shopping channels.

Supply-side view of omnichannel
Bendoly et al. (2005) Channel integration represents the use of multiple modes of fulfillment for mutual

support of, or as semi-interchangeable alternatives for, end-customers’ transactions
Ishfaq et al. (2016) (Omnichannel) requires retailers to align their physical (store-based) and virtual

(online and mobile) channels through the coordination of order management,
fulfillment, and logistics processes

Hübner, Holzapfel and
Kuhn (2016), Hübner,
Wollenburg and
Holzapfel (2016)

There is only one common logistics interface to the customer and distance orders can
be processed through the stores as well as orders placed in-store for home delivery.
Information exchange, joint operations, logistics and inventories across channels
enable conflation of the fulfillment processes

Gao and Su (2017) Integrating existing channels to enrich customer value and improve operational
efficiency

Castillo et al. (2018) How firms simultaneously manage in-store and online (delivery) channels to create
customer value

Table II.
Omnichannel

definitions and
descriptions
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To date, the omnichannel retailing literature is uneven with respect to identifying and
addressing the distinct logistical aspects of specific omnichannel strategies that facilitate
the integration of retailers’ fulfillment channels. Integration involves enabling personnel,
inventory availability and other retailer assets to be used flexibly across different channels.
The importance of concept definition is highlighted by Podsakoff et al. (2016), who point out
multiple problems with poor concept definition. These include an inability to distinguish a
particular concept from other related concepts as well as challenges with operationalizing a
particular concept.

Regarding omnichannel fulfillment strategies, we believe that three components of
the order fulfillment process offer clarity: purchase origination, fulfillment links and
purchase receipt (Croxton, 2003; Gunasekaran and Ngai, 2005). The order flow begins with
the customer’s purchase initiation and is completed when the purchase is received by the
end customer (Banker, 2013). The purchase origination can happen either in the retail store
or online. The inventory used to fulfill the purchase can be pulled from a retail store, a
retailer’s distribution center or a supplier’s distribution center. Hübner, Holzapfel and Kuhn
(2016) and Hübner, Wollenburg and Holzapfel (2016) refer to the fulfillment processes
between the purchase source and purchase reception as links. The fulfillment links between
purchase origination and purchase receipt include the purchased item(s) (inventory),
personnel that prepared the order, as well as DC, supplier and store assets utilized. The
order-flow paths of the fulfillment links are typically intended to be most efficient for a
dedicated distribution channel or are deliberately designed to be relatively efficient for more
than one distribution channel (Bendoly et al., 2005). Finally, with respect to the purchase
receipt, the purchase can be received or retrieved at a retail store, at the customer’s residence
or at another location convenient to the customer. Table III demonstrates the fulfillment
processes for the BOPS and for the BOSS strategies.

To delimitate supply-side omnichannel fulfillment strategies and to aid in delineating
between strategies, we propose that omnichannel fulfillment strategies be defined as:

Processes that enable a firm to meet customer demand through the flexible sharing of fulfillment link(s)
across any combination of channels with respect to purchase origination and purchase receipt.

Flexibility with inventory and fulfillment resources has been enabled through rapid
developments in information technology capabilities (Oh et al., 2012). Much of omnichannel
fulfillment flexibility is achieved via rapidly developing distributed order management
systems (Simon et al., 2015; Manhattan Momentum, 2017). The focus on the flexible sharing
of inventory, personnel and fulfillment assets in the definition of omnichannel fulfillment

BOPS BOSS
In-store channel Online channel In-store channel Online channel

Purchase
origination

The order begins
online via the
retailer’s website
or a mobile
application

The order begins
online via the
retailer’s website
or a mobile
application

Fulfillment
links

The order is fulfilled from
a retail store using store
inventory, store personnel
and store resources

The order is fulfilled from
a retail store using store
inventory, store personnel
and store resources

Receipt
destination

The item is picked up
by the customer at a
retail store

The item is
delivered to the
customer’s home

Table III.
BOPS and BOSS
fulfillment strategies
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strategies is necessary to reflect the breadth and complexity of the concept as well as to
provide boundaries for our examination of the extant academic literature on this topic. For
example, this detailed definition allowed us to identify and delineate six distinct
omnichannel fulfillment strategies that are currently practiced in industry and are identified
in the SCM and marketing literature. These strategies include BOPS or BOPIS, buy-online-
ship-to-store (STS), BOSS, omnichannel distribution centers, omnichannel drop shipping
and buy-online-return-in-store (BORIS). Each of these six omnichannel strategies is
described in greater detail in Table AI. Predominately, in the literature, with the exception of
omnichannel drop shipping, these strategies are not concerned with the sourcing function of
SCM. An additional exception is the forecasting literature. From a demand-side perspective,
other omnichannel strategies exist; however, from a supply-side perspective, they are
indistinguishable from other dedicated-channel and omnichannel fulfillment strategies. For
example, buy-in-store-deliver-to-store is fulfilled identically as an STS order. Buy-in-store-
deliver-to-home is fulfilled the same as an online order (Agatz et al., 2008; Gallino et al., 2016).

While BORIS is not part of the forward order fulfillment process, the strategy has direct
implications for omnichannel fulfillment from an inventory, personnel and assets
perspective. A key aspect of BORIS is that the returned items cross from the online to
the in-store channel where they can be processed to become inventory to fulfill orders from
either channel (Table IV). Thus, BORIS is a reverse logistics strategy that retail firms utilize
as part of their omnichannel capabilities (Bernon et al., 2015; Ofek et al., 2011).

An advantage of using the idea of flexible sharing of inventory for the definition of
omnichannel fulfillment strategies is the opportunity to clearly delineate the concept from
other notions with the label “omnichannel” that appear in the literature. Retailers are
presently utilizing their inventory, personnel and other assets to fulfill multiple-channel
orders using both dedicated-channel fulfillment strategies and omnichannel fulfillment
strategies. Only the flexible sharing of fulfillment links across distribution channels can be
considered uniquely an omnichannel fulfillment strategy. For example, crowd-sourced
delivery from direct-to-consumer distribution centers fulfilling strictly online orders is
clearly a dedicated-channel distribution strategy (Phillips, 2018). However, crowd-sourced
delivery can be used to deliver online orders from dedicated-channel DCs, omnichannel DCs
and from stores making it a possible delivery means for omnichannel fulfillment (Castillo
et al., 2018). Omnichannel fulfillment management, therefore, can be viewed as the
synergetic managing of the retailer’s portfolio of both omnichannel fulfillment and
dedicated-channel fulfillment strategies.

3. Methodology
SLRs were originally introduced for medical research and in the sciences (Mulrow, 1987),
but have been adapted to the social sciences, including business disciplines such as
accounting (e.g. Massaro et al., 2016), finance (Müllner, 2017) as well as marketing and
management (Denyer and Tranfield, 2009; Tranfield et al., 2003). For SCM specifically,

BORIS
In-store channel Online channel

Purchase
origination

The item was delivered to the customer’s home

Return links The return is processed at a retail store
using store personnel and store resources

Return
destination

The item is retained at the store for
processing and potential resale

or The item is shipped to a distribution center for
processing and potential resale

Table IV.
BORIS fulfillment

process
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Durach et al. (2017) indicated that SLRs have become increasingly important with rising
numbers of articles being published in recent years.

We followed the SLR guidelines established by Mulrow (1987), the Cochrane
Collaboration (Higgins and Green, 2011), the Campbell Collaboration (2016) as well as
Tranfield et al. (2003) to guide the review process. Durach et al. (2017) succinctly summarize
these guidelines and adjust them for use by SCM-focused researchers by condensing them
into a set of six sequential steps. Table V summarizes the six steps and their goals as well as
the actions taken by the research team in the current study.

Unlike many SLR’s, we did not limit the publication dates during the search (which went
through the end of December 2018) in order to avoid arbitrarily excluding earlier manuscripts.
The initial results of a keywords search returned a large number of hits. For example, for the
main keyword “omnichannel,” results produced 5,300 hits fromGoogle Scholar and 774 hits from
EBSCO Business Source Premier. However, once limited to academic journal entries for EBSCO,
the number dropped significantly to only 39 entries. Since Google Scholar does not provide an
“academic journal only” option, we only used it to augment the results from EBSCO. This
procedure was repeated for all keywords, and the output of this keyword search is summarized
in Table VI. After a review of the titles and abstracts, the majority of the identified manuscripts
could be eliminated from further evaluation. This process resulted in 62 papers that were viewed
as having relevance to the extant omnichannel strategies from a fulfillment perspective.

A review of backward and forward citations as well as additional manuscripts that were
picked up by Google Scholar via keyword search led us to identify another 76 potentially
relevant manuscripts, which expanded the pool to 138 articles. Of these 138 manuscripts,
34 articles were excluded because independent analysis by two members of the research team
suggested that they were either only tangentially related to the concept of omnichannel
fulfillment (e.g. mentioning relevant issues once but never exploring any details) or did not
appear in peer-reviewed outlets (this only pertained to manuscripts added to the review via
backward citations or Google Scholar). This resulted in a final pool of 104 articles for further
analysis, and to the best of our knowledge contains all relevant academic papers between 2002
(when the first manuscript was published) and the end of December 2018.

4. Findings
4.1 Demographic findings: dates of publication, authors and disciplines
This section provides an overview of the identified pool of omnichannel fulfillment
literature. Consistent with other SLRs, this overview discusses descriptive material, such as
publication dates, methodologies, publication outlets, among others, that provides a “lay of
the land” of the omnichannel fulfillment research. Figure 1, which offers an overview of the
papers by publication date, indicates limited omnichannel fulfillment research activity
between 2002 and 2014 in the sense that no more than six articles were published in a
particular calendar year. By contrast, Figure 1 also indicates that 77 of the 104 (or
74 percent) of the omnichannel fulfillment articles were published in 2015–2018, with the
number of papers increasing more than four-fold in 2018 vs 2015. This research surge since
2015 suggests that omnichannel fulfillment is poised to become an increasingly common
topic in the academic literature – reflecting the rising importance in industry.

The review process also tracked the background of each author with respect to academic
discipline (as reflected by an author’s university website) and this information is presented
in Figure 2. If all authors of a paper came from the same discipline, it was categorized
accordingly (e.g. SCM, operations, etc.). In cases of collaboration between authors from
different disciplines, the paper was categorized as “mixed.” According to Figure 2, the
author teams are most likely to be from either the logistics/SCM (40 papers) or operations
(28 papers) disciplines. These findings might not be unexpected given fulfillment’s emphasis
on logistics/SCM and operations.
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Step description Goal of the step Actions by research team in the current study

Step 1: define research
question

Establish relevance
and timeliness
Highlight contribution
and establish initial
theoretical framework

We defined the research question to gauge the state of the
current SCM research with respect to omnichannel.
Timeliness and relevance are established in the introduction
The contribution of this effort is to summarize the current
state of research and thus be able to identify gaps in the
literature and opportunities for further inquiry

Step 2: determine
required
characteristics of
primary studies

Craft inclusion/
exclusion criteria such
as research method,
study focus, language,
etc.

Due to the novelty of the omnichannel concept in SCM
research, we opted for a very inclusive approach. We
included articles from all theoretical backgrounds and
methods. In the early collection process, we considered
articles from all business disciplines and only selected into
marketing vs SCM-related manuscripts in a secondary step.
In a final step, we eliminated articles that did not pertain to
omnichannel fulfillment
Due to the nature of the research team, only articles in the
English language were reviewed. Further, this provides
comparability of the results as English is the predominant
language in SCM research

Step 3: retrieve sample
of potentially relevant
literature

Determine research
procedures such as
databases and cross-
referencing
Select initial keywords

We employed the search engines Business Source Premier
by EBSCOhost as well as Google Scholar
We selected the following list of keywords. We always
looked for different spellings and acronyms. Keywords were
initially selected based on seminal articles in the field and
expanded throughout the search process to capture as many
articles as possible
Omnichannel
Omni-channel
Omni channel
Bricks-and-clicks
Bricks and clicks
Click-and-mortar
Click and mortar

Buy online, pickup in store
BOPS
BOPUS
BOPIS
Click-and-reserve

Buy online, deliver from store
Deliver from store
BODS

Buy online, ship from store
Ship from store
SFS
BOSS

Buy online, ship to store
Buy-online-ship-to-store
Ship-to-store
STS
BOSTS
Click-and-collect

Ship to locker
Ship and get
Ship & get
Parcel locker

(continued )

Table V.
Applied guidelines for
systematic literature

reviews based on
Durach et al. (2017)
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What might be unexpected in Figure 2 is the finding that only 6 of the 104 manuscripts
(5.8 percent) involved authors from multiple disciplines (i.e. “mixed”). More specifically,
although omnichannel fulfillment involves marketing, logistics, supply chain and operations
activities in companies, to date there has been limited research that incorporates these
different perspectives. Furthermore, we found no manuscripts that include authors from the
strategy, organizational behavior, accounting or finance disciplines, all of which are areas
potentially impacted by omnichannel fulfillment strategies. Moving forward, there appear to
be clear opportunities for authors from multiple disciplines to collaborate on omnichannel
fulfillment research.

Step description Goal of the step Actions by research team in the current study

Locker delivery
Pickup-point networks

Omnichannel Distribution Centers
Omnichannel DC
Hybrid Distribution Center
Hybrid DC
Multichannel Distribution Center
Multichannel DC

Drop shipping
Omnichannel drop shipping

Omnichannel reverse logistics
Buy online, return in store
BORIS

Omnichannel Delivery
Crowd-sourced delivery
Crowd-source delivery
Crowd-sourced logistics
Crowd-source logistics

Step 4: select pertinent
literature

Apply inclusion/
exclusion criteria

We included all articles returned by the keyword search that
pertained to logistics and SCM
We excluded all articles from further analysis that showed a
direct/obvious marketing focus. The selection was made
independently by two members of the research team. Then
the selection was revisited and individual article inclusion/
exclusion was discussed and decided

Step 5: synthesize
literature

Apply coding scheme
to extract pertinent
information.
Synthesize studies
and integrate findings

First, we systematically analyzed the selected 104
manuscripts based on their “descriptives” such as
publication date, outlet, method, etc.
Then, we coded the manuscripts based on the omnichannel
fulfillment strategies identified from the literature (see Table
AI), identified and characterized possible omnichannel
( fulfillment) definitions, and summarized other pertinent
insights
Based on the analysis, we systematically compared and
contrasted the selected manuscripts and in multiple
iterations, settled on a framework for our presentation of the
findings

Step 6: report the
results

Report results,
provide descriptive
overview and discuss
findings

We present the findings separated by a discussion of the
“descriptives,” the omnichannel definition, and emerging
streams in the literature
We discuss insights based on the omnichannel fulfillment
strategies and distilled key take-aways
Finally, we propose detailed further research opportunities
in the body of the manuscript as well as Table VTable V.
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To provide visibility with respect to the journals that emerged from our analysis, we include
an overview of the outlets of the reviewed articles in Figure 3. As shown in Figure 3, the 104
articles have appeared in 46 separate outlets, and no one outlet accounts for more than
13 articles. For the most part, the disciplinary emphasis of the journals is similar to what
was found in terms of the researchers’ disciplines. More specifically, the logistics/SCM
discipline is represented by journals such as the International Journal of Physical
Distribution & Logistics Management (IJPDLM) (the high number of publications in this
journal is in part due to a recent special issue on the topic) and the International Journal of
Retail and Distribution Management (IJRDM).

Keyword
No. of EBSCO entries
academic journals

Relevant articles after content
review (abstract basis)

Omnichannel 31 21
Omni-channel 37
Omni channel 39
Bricks-and-clicks 42 2
Bricks and clicks 71
Click-and-mortar 31 4
Click and mortar 51
Buy online, pickup in store 1 1
BOPS 319
BOPUS 0
BOPIS 0
Click-and-reserve 0
Buy online, deliver from store 0 0
Deliver from store 37
BODS 302
Buy online, ship from store 0 4
Ship from store 23
SFS 117
BOSS 1,366
Buy online, ship to store 0 5
Buy-online-ship-to-store 0
Ship to store 23
Ship-to-store 0
STS 428
BOSTS 21
Click-and-collect 8 9
Click and collect 31
Ship to locker 0 0
Ship and get 37 0
Ship & get 3
Omnichannel Distribution Centers 0 0
Omnichannel DC 0
Hybrid Distribution Center 2 0
Hybrid DC 229
Multichannel Distribution Center 0 2
Multichannel DC 2
Drop shipping 21 0
Omnichannel drop shipping 0
Omnichannel reverse logistics 0 0
Buy online, return in store 0 0
BORIS 1,422
Sum of Articles 4,687 48

Table VI.
Keyword search

results via EBSCO
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It is noteworthy that most of the relevant pieces in the logistics/SCM realm have appeared in
just a few journals (roughly 18 percent of all reviewed articles have appeared in IJPDLM and
IJRDM alone) while outlets such as the Journal of Business Logistics (three manuscripts) or
the Journal of Supply Chain Management (no relevant manuscripts) do not currently reflect
the emerging academic interest in omnichannel fulfillment. The operations discipline is
represented by journals such as Management Science and the Journal of Operations
Management, while marketing is represented by journals such as the Journal of Retailing.
The strong showing of the Journal of Business Forecasting reflects a 2017 special issue that
focused on the implications of omnichannel for forecasting.

4.2 Content-oriented findings: methods and fulfillment strategies
Figure 4, which summarizes the research methodologies utilized, indicates that more than
80 percent of the fulfillment research relies upon one of three methodologies – analytical
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modeling (46 papers), qualitative empirical (18 papers) and quantitative empirical
(22 papers). Content analysis of the articles (not presented in Figure 4) indicates that the
analytical and empirical streams have formed largely in isolation from each other. That is,
analytical pieces rarely reference empirical work in detail (other than a few individual
citations in the paper’s introduction sections to demonstrate relevance) and empirical
manuscripts largely ignore the insights from the analytical modeling side. As such, one
potential avenue moving forward involves omnichannel fulfillment research that
incorporates both analytical and empirical characteristics.

Only three of the reviewed manuscripts are literature reviews, which created an
additional impetus for the current manuscript. Specifically, two reviews (Beck and Rygl,
2015; Galipoglu et al., 2018) focus on literature around the general concept of omnichannel
while this current review of the literature specifically pertains to omnichannel fulfillment.
The third review by Melacini et al. (2018) identifies network design, capacity management,
delivery planning and execution as main issues related to e-fulfillment and distribution.
The current manuscript complements the Melacini et al. (2018) review of the extant literature
by explicitly identifying and delimiting six omnichannel fulfillment strategies based on
three parameters – purchase origination, fulfillment links and purchase receipt. Melacini
et al. (2018) noted four of the omnichannel strategies identified in this SLR: BOPS/STS,
BOSS, omnichannel distribution centers and BORIS. Because both BOPS and STS involve
picking up online or in-store kiosk orders at stores, Melacini et al. (2018) did not delineate
between the two strategies. From an omnichannel fulfillment strategies perspective, the
BOPS and STS fulfillment links are not the same. BOPS utilizes the pickup store’s inventory
and store resources and can be accomplished in hours. STS utilizes a DC’s or another store’s
inventory and resources and orders are typically fulfilled over a period of days (Gao and Su,
2017; Murfield et al., 2017). Omnichannel drop shipping is also identified as an omnichannel
fulfilment strategy. The fulfilment link is provided by the retail supplier to augment the
retailer’s network inventory when needed (Khouja and Stylianou, 2009; Simon et al., 2015).

Figure 5 presents an analysis of the different methodologies over time and shows
that research between 2002 and 2014 employed almost exclusively analytical and
empirical-quantitative methods. A majority of the pre-2015 analytical papers broach the
topic from a purely theoretical perspective and lack any visible resonance from outside the
modeling community. BOSS research was among the earliest efforts by analytic researchers;
Bendoly (2004) used simulation to demonstrate situations where BOSS implementations
could draw down, and in some cases completely deplete, in-store inventory, which could lead
to lost in-store sales. Similarly, Seifert et al. (2006) utilized optimization models to
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demonstrate that integrating fulfillment for retailers’ virtual stores with the retailers’ exiting
store replenishment network resulted in significant savings over separate channel-
fulfillment networks. At the time, most retailers were pursuing channel-dedicated fulfillment
capabilities, and many retailers were still using third-party providers for online orders.

Herer et al. (2006) added to the analytic literature by showing the connection between
BOSS and the transshipment literature. They demonstrate that a stochastic optimization
model quickly overwhelms computing power when attempting to determine stocking levels
for stores that utilize BOSS. Herer et al. (2006) and Mahar et al. (2009) combine to
demonstrate the inventory pooling benefit of integrated multichannel fulfillment.

Analytic studies in the 2010s include Liu et al. (2010), who use a facility location
optimization model to identify the best distribution centers within a fulfillment network to
convert to omnichannel fulfillment. Also regarding distribution centers, Kull et al. (2013) use
corporate panel data and discrete event simulation to demonstrate different sources of
inventory record inaccuracy for a multichannel distribution center. More recent manuscripts
address modeling considerations regarding agility (Lim et al., 2017), transshipment
considerations (Zhao et al., 2015) and mathematically the appropriateness of BOPS for
various products (Gao and Su, 2017).

As a general rule, the pre-2016 quantitative empirical pieces mostly “feel the pulse” of the
industry via management surveys and case studies that gauged practitioner interest but did
not ground the work in applicable theory and largely lacked a formalization of the
underlying concepts as well as homogeneous terminology. This appears to be a similar
pattern of evolution as seen during the early stages of logistics outsourcing and SCM
research (see, for example, Selviaridis and Spring, 2007; Stevens, 1989; Stevens and Johnson,
2016). Examples of pre-2016 quantitative empirical research include Boyer and Hult (2006),
who considered consumer satisfaction with grocery products received from distribution
centers vs from stores. Bell et al. (2015) used a case study and corporate data to analyze the
sales effect of opening retail showrooms with some inventory for a traditionally online-only
retailer. Michel (2015) surveyed the current status and growth of omnichannel fulfillment
within retail. While the majority of quantitative empirical manuscripts take deep dives into
omnichannel fulfillment strategies and provide explanations for the results, with the
exception of Bell et al. (2015), they lack theoretical grounding.

Further review of the literature indicates that starting in 2002 labels such as “bricks-and-
clicks” or “click-and-mortar” transcended from industry and news outlets into the academic
discourse in SCM, but seemed to be used interchangeably and lacked an established meaning
or definition. Early publications often employed the term “multi-channel,” which – unlike
“omnichannel” – does not necessarily require any form of integration between channels.
Gradually, starting around 2010, the vocabulary evolved to terms such as “cross-channel” or
“integrated multi-channel.” The term “omnichannel” did not appear as a title (Piotrowicz and
Cuthbertson, 2014) or in the author keywords (Lockie, 2014) until 2014. The first appearance of
conceptual work in omnichannel fulfillment (see Figure 5) appeared in 2014. In the same year,
the first publications emerged that pursue qualitative empirical methods such as case studies
(e.g. Lockie, 2014) and thus sparked a stream of manuscripts across a broader set of methods,
with an emerging homogeneity in terminology.

To summarize, the analysis of research methodologies suggest that the integration of
fulfillment channel inventory and resources is becoming an important objective of
omnichannel fulfillment management (Rigby, 2011; Beck and Rygl, 2015; Gao and Su, 2017).
Earlier literature provide important developmental steps toward integration (Bendoly, 2004;
Boyer and Hult, 2006; Agatz et al., 2008). Often retailers have been moving forward with
omnichannel initiatives prior to theoretical understanding of implications. For example,
Manhattan and Associates (Manhattan Momentum, 2017) suggest that broader-based
department store retailers such as Walmart and Macy’s are generally pursuing higher
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service levels from their omnichannel fulfillment management while specialty retailers trend
toward seeking better inventory utilization. Appropriate omnichannel strategies based on
retailer attributes are not well understood. Industry specific research has been conducted
necessitating generalized extension for retailers (De Koster, 2002; Boyer and Hult, 2006;
Castillo et al., 2018). We believe that these are important findings because they provide a
clear opportunity for the academic community to take more of the lead in terms of
knowledge creation by proposing paths for industry pursuit of channel integration to
successfully implement omnichannel fulfillment.

Figure 6 shows the fulfillment strategies that are identified by the different papers;
because some manuscripts discuss more than one strategy in detail, the total number of
identified strategies differs from the number of papers that were reviewed for this study.
According to Figure 6, the most commonly discussed strategies, appearing in at least
30 articles, are BOPS and BOSS. This might reflect literature suggestions that companies in
pursuit of omnichannel opportunities leverage their stores both for the pickup of online
orders (BOPS) as well as to become local distribution hubs for online orders (BOSS). The
popularity of omnichannel DCs, comprising 23 articles, appears to align with industry
trending away from the traditional model of separate fulfillment operations between in-store
and online orders to allow inventory to travel flexibly between channels. The papers that
discuss what we dubbed “general omnichannel” are for the most part conceptual pieces that
have only more recently provided formalized definitions of omnichannel (and its connection
to forecasting) in the literature.

5. An agenda for future inquiry
To date, the omnichannel fulfillment literature exhibits a disconnect between empirically
based manuscripts and modeling papers. Specifically, in the extant literature insights from
analytical work do not generally translate into the hypotheses development of empirical
pieces; alternatively, modeling papers fail to ground their assumptions in the boundary
conditions raised by empirical work. Thus, there is potential for researchers in these
methodological communities to inform each other’s research. Our analysis of the extant
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literature suggests three main opportunities for future omnichannel fulfillment research.
These opportunities are discussed below and Table VIII highlights existing research,
potential research questions, as well as possible methodologies, analysis techniques and
research designs.

5.1 Identifying policies for improving and optimizing omnichannel fulfillment strategies
There have been several approaches to make better decisions regarding individual
omnichannel fulfillment strategies, particularly in the analytical research. As discussed in
Section 4, several manuscripts address individual omnichannel fulfillment strategies, such
as Liu et al. (2010) who developed a model to assist in determining which DCs within a
network should implement omnichannel. In a similar vein, Bendoly (2004) considered the
potential for causing store stockouts when using BOSS and Mahar et al. (2009) considered
assignment policies within a BOSS enabled omnichannel network.

Trends are also beginning to be identified empirically; Gallino et al. (2016) identified
greater sales dispersion when a retailer adds STS to its omnichannel capabilities. In
addition, Kull et al. (2013) demonstrated how channel fulfillment within an omnichannel DC
can lead to different types of inventory inaccuracy. For example, systematically adding
more picks from the online channel can cause the DC to have more inventory than the
warehouse management system indicates (Kull et al., 2013). Table VII depicts representative
research of the six individual omnichannel fulfillment strategies and their relation to the
three components of the retail transaction outlined in Section 2.

While these (and other) papers make important contributions to the literature, there
appear to be plentiful research opportunities associated with improving the performance of
omnichannel fulfillment implementations. For example, industry practice suggests that
omnichannel DCs appear to be more attractive to retailers with smaller stores that are
replenished via less-than-truckload (Guillot, 2016). Is this because store replenishment and
direct-to-consumer online fulfillment are more similar for smaller-store retailers? Moreover,
smaller-store retailers frequently replenish stores with less-than-case quantities; are
larger-store retailers, therefore, more attracted to BOSS when utilizing their store
replenishment networks to support direct-to-consumer orders (Rabinovich et al., 2007)?
Ship-to-locker is maturing, especially in Europe. How are locker locations being decided?
What are the benefits of locker locations at stores, at train stations, at post office, etc.?

Table VII.
Omnichannel

fulfillment strategies
and the three

components of the
retail transaction
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In addition, current research does not address the reasons specific retailers seek omnichannel
strategies. For example, department stores are forward positioning products in their stores in
anticipation of fulfilling online orders. Specialty stores are using BOSS to augment capacity
and inventory constraints of their DC-based online fulfillment capabilities (Manhattan
Momentum, 2017). Optimizing based on firm goals and retailer attributes may produce
different insights for different categories of retailers. At present, these managerial questions
remain unanswered in the literature (Leriche, 2015). Omnichannel fulfillment strategies form
the building blocks for generalized omnichannel fulfillment theory. Further research will be
needed as additional viable omnichannel fulfillment strategies emerge and are recognized.

5.2 Omnichannel fulfillment theoretical underpinning and establishing an omnichannel
fulfillment strategies portfolio for retailers
Galipoglu et al. (2018) propose that identifying theoretical underpinnings of omnichannel
fulfillment strategies can help researchers better examine the mix of omnichannel fulfillment
strategies for different types of retailers. It is important to note that research into the
simultaneous use of fulfillment channels is noticeably different than historic research that
has simply compared channels and strategies (Hübner, Holzapfel and Kuhn, 2016; Hübner,
Wollenburg and Holzapfel, 2016; Galipoglu et al., 2018). Rather than just coexisting, some
omnichannel strategies naturally interact with each other: For example, as previously
mentioned, if returns are processed as omnichannel inventory, BORIS potentially provides
inventory positions for BOSS and BOPS. Further research needs to develop suitable theory
(Sutton and Staw, 1995) that can better explain why and when omnichannel fulfillment
strategies are successful.

Better theoretical understanding of omnichannel fulfillment can also help identify
which capabilities can be outsourced to logistics service providers; to date the role of
logistics service providers regarding omnichannel fulfillment strategies has received little
attention in the literature (Piotrowicz and Cuthbertson, 2014). For example, retailers
are asking logistics service providers to not only replenish stores but to also assist in
online direct-to-consumer fulfillment (Panayides, 2007; Stank et al., 2017; Zhang et al.,
2017). Should these continue as outsourced functions, or should they be solely integrated
as core functions of the retailer?

Furthermore, retailers should consider how to effectively pair their omnichannel
fulfillment strategies with the appropriate mix of last-mile delivery options. While
traditional parcel services are able to efficiently handle aggregated deliveries of online
orders from a DC, they are likely unsuitable to economically deliver dispersed and
shorter-distance orders from a store to the customer that are necessary to fully implement
BOSS strategies. Longer-distance BOSS shipments may still be best serviced by traditional
parcel delivery services. For stores near customers, crowd-sourced delivery, employee
delivery and third-party delivery independent of the parcel services may provide higher
service levels to customers and more economical options to retailers. Ship-to-locker at
companies own retail location might be accomplished using store inventory or the retailer’s
store replenishment assets. Consequently, this eliminates last-mile delivery in a manner
similar to STS. Practitioners and researchers should evaluate novel distribution solutions
that fit the omnichannel challenge.

As an example, crowd-sourced delivery options may provide an innovative solution to
these challenges: crowd-sourced delivery is an emerging delivery method where packages
are brought to their final destination by other customers, ride-share drivers from
platforms such as Uber and Lift or other travelers if the drop is on their way (Paloheimo
et al., 2016). Thus, crowd-sourced delivery means switching out a “traditional” parcel
delivery for any given ad hoc last-mile delivery solution (Castillo et al., 2018). As such, if
applied as a novel delivery solution in a regular e-commerce environment, it does not
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qualify as an omnichannel strategy in the sense of our definition because the fulfillment
process remains unaffected.

However, if crowd-sourced delivery solutions are used to transport packages from retail
stores to the customer, they can emerge as a powerful facilitator of BOSS (Nassauer, 2018;
Abdulkader et al., 2018). Thus, from a research perspective, opportunities to integrate
crowd-sourced deliveries with an omnichannel fulfillment strategy should be further
evaluated because they will likely emerge as a key means of leveraging retail outlets as mini
distribution centers for omnichannel fulfillment. Going beyond the forward order fulfillment
process, research can also explore options to integrate BOSS and BORIS strategies if
crowd-sourced delivery providers for BOSS orders pick up returns from the same or closely
located customers as part of their trip.

Another trend often discussed as part of the omnichannel delivery literature is the
ship-to-locker concept: ship-to-locker has been a popular delivery method in Europe for
several years (Morganti et al., 2014). Considered alone, delivery to a pickup point as opposed
to the customer’s front door is not an omnichannel concept because simply changing the
drop location of the package does not alter the fulfillment process. However, some lockers
have more recently been incorporated into retail locations. Amazon has added delivery
lockers at its Whole Foods Markets (Haddon and Stevens, 2018). As a third-party, 7-Eleven
has also added delivery lockers to its stores (Chao, 2015).

If these lockers inside the retail locations are managed by the in-store channel, this
concept qualifies as part of an omnichannel strategy because the inventory crosses from the
online to the in-store channel. As such, ship-to-in-store-locker can be considered a variant of
STS and researchers could evaluate the economic, as well as possibly the environmental
benefits of offering these in-store lockers as an alternative to home delivery. Furthermore, if
a customer does not pick up his/her order from an in-store locker, the item could be
reclaimed by store employees and processed as a return – essentially a unique form of
BORIS. So far, this combination of STS and BORIS has not been adopted in practice on any
scale: research could investigate the value of further integrating these concepts via in-store
lockers. The role of novel delivery methods as part of omnichannel fulfillment management
is not well understood.

While several papers provide an overview of omnichannel fulfillment (Hübner et al., 2015;
Ishfaq et al., 2016; Picot-Coupey et al., 2016), there is limited research that addresses the
proper mix of fulfillment strategies for retailers. Retailers suffering declines in-store foot
traffic may seek to implement BOSS and BOPS to justify variety at stores to keep their
stores attractive as destination to customers. When seeking to add a product segment to
their offering, retailers may seek to utilize omnichannel drop shipping to minimize the risk
inherent to carrying too much or too little inventory of new products (Khouja and Stylianou,
2009). At a minimum, future research could investigate the omnichannel fulfillment
strategies of different types of retailers such as department stores, specialty stores, category
killers and big-box retailers. Retailers are pursuing different omnichannel fulfillment
strategies and in different manners (Manhattan Momentum, 2017). Are particular fulfillment
strategies associated with specific types of retailers? What is the proper portfolio of
omnichannel fulfillment strategies and dedicated-channel fulfillment strategies for retailers
to pursue?

5.3 Omnichannel fulfillment and cross-functional considerations
A key aspect for omnichannel success involves the coordination and cooperation across
marketing, fulfillment and delivery. Research is needed to better understand the dynamic
between omnichannel marketing efforts, omnichannel fulfillment capabilities and
omnichannel delivery. The literature suggests that marketing “promises” may have
outpaced fulfillment capabilities as firms have reacted to pressures in the marketplace to
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make channels available before logistics teams had the fulfillment processes developed
(Lambert et al., 2008). Future research could investigate the impact of cross-functional
efforts among marketing, fulfillment and delivery as well as efforts between suppliers and
retailers regarding omnichannel fulfillment implementation. More empirical research into
how omnichannel fulfillment strategies can benefit sales and decrease costs is needed.

Omnichannel fulfillment approaches are by their nature cross-functional and research
efforts across a broader set of disciplines could be valuable when examining these complex
strategies. As previously mentioned, fewer than 10 percent of manuscripts regarding
omnichannel fulfillment involved authors from multiple disciplines. In addition, the extant
fulfillment literature lacks input from the organizational behavior and human resource
management disciplines; likewise, there are currently no contributions from the strategy,
accounting or finance disciplines. There appear to be plentiful opportunities to incorporate
researchers from these disciplines as well as their concepts and theories. For example,
inventory management is a key facet in omnichannel fulfillment; inventory has obvious
financial and accounting implications. Likewise, the role of logistics service providers in
omnichannel fulfillment might touch upon organizational behavior, human resource
management, strategy, finance and accounting considerations (Table VIII).

6. Summary and conclusions
This paper provides an SLR of 104 research papers focused on omnichannel fulfillment
published between 2002 and 2018. The manuscript proposes a definition of omnichannel
fulfillment and the 104 papers are analyzed across selected demographic and contextual
characteristics. This analysis provides a foundation that identifies three broad areas for
future omnichannel fulfillment research. While considerable effort was made to ensure that
this review would be all inclusive, the rapidly growing literature on the subject matter
makes it possible that some relevant research studies may have been overlooked.

The term “omnichannel fulfillment strategy” is defined using nomenclature where
inventory, personnel and fulfillment assets are flexibly shared to fulfill orders regardless of
channel of order origination and regardless of ultimate channel of receipt. In contrast to
omnichannel delivery, which is an emerging last-mile logistics concept that focuses on
innovative delivery alternatives, omnichannel fulfillment emphasizes on interchangeably
employing inventory positions and resources to complete a customer order across any
combination of channels with respect to order origination and order receipt.

Demographic analysis of the literature indicated a surge in omnichannel fulfillment
manuscripts after 2015; these three years combined accounted for more than 70 percent of all
omnichannel fulfillment articles published between 2002 and 2018. While the logistics/SCM
and operations disciplines have been well represented in the extant literature, less than
6 percent of the articles involve authors from multiple disciplines. Moreover, to date the
omnichannel fulfillment literature lacks input from scholars in disciplines such as strategy,
organizational behavior, finance, among others. The analysis also indicates that the
omnichannel fulfillment research between 2002 and 2018 was published in 46 separate
journals, and no one journal accounts for more than 13 articles.

Contextual analysis of methodologies and strategies found that more than 80 percent of the
manuscripts rely on one of three methodologies – analytical modeling, quantitative empirical
and qualitative empirical. Furthermore, the research between 2002 and 2014 utilized almost
exclusively analytic and quantitative empirical methods. In terms of strategies, six different
strategies emerge in the literature, with the two most popular being BOPS and BOSS.

The analysis offers multiple insights concerning future research in the area of
omnichannel research. To begin, omnichannel fulfillment research is on an upward
trajectory, as seen by the pronounced increase in academic journal articles across the
2015–2018 time period. Moreover, while the extant literature exhibits strong contributions

882

IJLM
30,3



R
es
ea
rc
h
ag
en
da

E
xi
st
in
g
re
se
ar
ch

Po
te
nt
ia
lr
es
ea
rc
h
qu

es
tio

ns
Po

ss
ib
le
m
et
ho
do
lo
gi
es

an
d

an
al
ys
is
te
ch
ni
qu

es

Id
en
tif
yi
ng

ta
ct
ic
s
fo
r
im

pr
ov
in
g
an

d
op
tim

iz
in
g
om

ni
ch
an

ne
lf
ul
fil
lm
en
t
st
ra
te
gi
es

B
O
PS

Co
ns
um

er
be
ha
vi
or

w
ith

in
ve
nt
or
y

av
ai
la
bi
lit
y
in
fo
rm

at
io
n
(G
al
lin

o
an
d

M
or
en
o,
20
14
)

B
O
PS

qu
al
ity

of
se
rv
ic
e
pe
rc
ep
tio

ns
(S
w
ai
d
an
d
W
ig
an
d,

20
12
)

Co
ns
um

er
lo
ya
lty

an
d
B
O
PS

se
rv
ic
e

qu
al
ity

(M
ur
fie
ld

et
al
.,
20
17
)

W
ha
t
is
th
e
im

pa
ct

of
B
O
PS

ou
t-o

f-s
to
ck

fa
ilu

re
s?

H
ow

do
es

B
O
PS

im
pa
ct

st
or
e
in
ve
nt
or
y
co
ns
id
er
at
io
ns
?

St
ra
te
gi
es

to
in
cr
ea
se

B
O
PS

cr
os
s-
se
lli
ng

?
H
ow

do
es

B
O
PS

im
pa
ct

st
or
e
op
er
at
io
ns
?

M
an
ag
er

m
et
ri
cs

fo
r
B
O
PS

?
W
ho

is
cr
ed
ite
d
fo
r
B
O
PS

sa
le
s?

W
ha
t
ar
e
th
e
ca
pa
ci
ty

co
ns
tr
ai
nt
s
of

B
O
PS

?

Co
ns
um

er
su
rv
ey
s

co
ns
um

er
ex
pe
ri
m
en
ts

Co
rp
or
at
e
pa
ne
ld

at
a

an
al
ys
is

A
rc
hi
va
ls
tu
di
es
:d

at
ab
as
es

an
d
ot
he
r
se
co
nd

ar
y
da
ta

Si
m
ul
at
io
n

A
na
ly
tic

m
od
el
s

Ca
se

an
d
in
te
rv
ie
w

st
ud

ie
s

Fi
el
d
re
se
ar
ch

Lo
ng

itu
di
na
ld

es
ig
ns

So
ci
al

m
ed
ia

an
al
ys
is

ST
S

Sa
le
s
di
sp
er
si
on

w
he
n
of
fe
ri
ng

ST
S

(G
al
lin

o
an
d
M
or
en
o,
20
14
)

H
ow

ac
ce
pt
in
g
ar
e
co
ns
um

er
s
of

ce
rt
ai
n
pr
od
uc
ts

on
ly

be
in
g

of
fe
re
d
on
lin

e?
W
ha
t
ar
e
th
e
co
st

co
ns
id
er
at
io
ns

of
ST

S
vs

ho
m
e
de
liv

er
y?

St
ra
te
gi
es

to
in
cr
ea
se

ST
S
cr
os
s-
se
lli
ng

?
Sh

ou
ld

ST
S
be

fu
lfi
lle
d
th
ro
ug

h
th
e
st
or
e
re
pl
en
is
hm

en
t
ne
tw

or
k,

th
e
di
re
ct
-to

-c
on
su
m
er

ne
tw

or
k,

or
th
ro
ug

h
dr
op

sh
ip
pi
ng

?
B
O
SS

Co
ns
id
er
at
io
n
of

in
-s
to
re

sa
fe
ty

st
oc
k

(B
en
do
ly
,2
00
4)

Cu
st
om

er
sa
tis
fa
ct
io
n
w
ith

st
or
e-
so
ur
ce
d

vs
D
C-
so
ur
ce
d
gr
oc
er
ie
s
(B
oy
er

an
d
H
ul
t,

20
06
)

Co
st

sa
vi
ng

s
vi
a
B
O
SS

(S
ei
fe
rt
et
al
.,

20
06
)

D
oe
s
B
O
SS

in
cr
ea
se

th
e
ri
sk

of
st
or
e
st
oc
ko
ut
s?

W
ha
t
is
th
e
im

pa
ct

of
B
O
SS

on
cl
ea
ra
nc
e
re
du

ct
io
n?

H
ow

do
es

B
O
SS

im
pa
ct

ch
an
ne
ls
er
vi
ce

le
ve
ls
?

H
ow

do
es

B
O
SS

im
pa
ct

st
or
e
op
er
at
io
ns
?

M
an
ag
er

m
et
ri
cs

fo
r
B
O
SS

?
W
ho

is
cr
ed
ite
d
fo
r
B
O
SS

sa
le
s?

St
ra
te
gi
es

to
in
cr
ea
se

cr
os
s-
se
lli
ng

?
W
he
n
sh
ou
ld

pr
od
uc
ts

be
of
fe
re
d
ex
cl
us
iv
el
y
th
ro
ug

h
B
O
SS

?
St
or
e
in
ve
nt
or
y
al
lo
ca
tio

n
w
ith

B
O
SS

?
W
ha
t
ar
e
th
e
ca
pa
ci
ty

co
ns
tr
ai
nt
s
of

B
O
SS

?
O
m
ni
ch
an
ne
lD

Cs
Fa

ci
lit
y
lo
ca
tio

n
(L
iu

et
al
.,
20
10
)

W
ha
t
si
tu
at
io
ns

ar
e
m
os
t
ap
pr
op
ri
at
e
fo
r
th
es
e
D
Cs
?

A
re

th
er
e
be
ne
fit
s
to

ch
an
ne
li
nv

en
to
ry

po
ol
in
g
w
ith

in
D
Cs
?

O
pe
ra
tio

na
lc
ha
lle
ng

es
of

se
rv
ic
in
g
bo
th

ch
an
ne
ls
?

O
m
ni
ch
an
ne
ld

ro
p

sh
ip
pi
ng

E
va
lu
at
io
n
of
om

ni
ch
an
ne
ld
ro
p
sh
ip
pi
ng

vs
ba
ck
or
de
ri
ng

vs
lo
st
sa
le
s
(K
ho
uj
a
an
d

St
yl
ia
no
u,

20
09
)

B
en
ef
its

to
re
ta
ile
rs

an
d
su
pp

lie
rs

fr
om

dr
op

sh
ip
pi
ng

?
Co

ns
um

er
re
ac
tio

n
to

a
po
rt
io
n
of

pr
od
uc
ts

be
in
g
dr
op

sh
ip
pe
d?

H
ow

to
co
or
di
na
te

sh
ip
pi
ng

am
on
g
m
ul
tip

le
no
de
s?

(c
on

tin
ue
d
)

Table VIII.
Omnichannel

fulfillment research
agenda, associated

research and potential
research questions

883

Omnichannel
fulfillment
strategies



R
es
ea
rc
h
ag
en
da

E
xi
st
in
g
re
se
ar
ch

Po
te
nt
ia
lr
es
ea
rc
h
qu

es
tio

ns
Po

ss
ib
le
m
et
ho
do
lo
gi
es

an
d

an
al
ys
is
te
ch
ni
qu

es

B
O
R
IS

Id
en
tif
ic
at
io
n
of

in
cr
ea
se
d
re
tu
rn

ra
te
s

w
he
n
B
O
R
IS

is
av
ai
la
bl
e

(B
er
no
n
et
al
.,
20
15
)

W
ha
t
to

do
w
ith

re
tu
rn
ed

m
er
ch
an
di
se

in
th
e
st
or
es
?

D
oe
s
B
O
R
IS

in
cr
ea
se

sa
le
s?

Cr
os
s-
se
lli
ng

fr
om

B
O
R
IS
?

O
m
ni
ch
an
ne
lD

el
iv
er
y

Co
m
pa
ri
so
n
of

de
di
ca
te
d
fle
et
an
d
cr
ow

d-
so
ur
ce
d
de
liv

er
y
(C
as
til
lo

et
al
.,
20
18
)

Cr
ow

d-
so
ur
ce
d
ro
ut
in
g
pr
ob
le
m
s
(A
rs
la
n

et
al
.,
20
18
)

Cr
ow

d-
so
ur
ce
d
de
liv

er
y
an
d
so
ci
al

ne
tw

or
ks

(D
ev
ar
ie
t
al
.,
20
17
)

Cr
ow

d-
so
ur
ce
d
de
liv

er
y
op
er
at
io
ns

an
d

en
vi
ro
nm

en
ta
li
m
pa
ct

(Q
ie
t
al
.,
20
16
;

R
ai

et
al
.,
20
17
)

Cr
ow

d-
so
ur
ce
d
de
liv

er
y
bi
dd

in
g

(E
rm

ag
un

an
d
St
at
ho
po
ul
os
,2
01
8)

Sh
ip
-to

-lo
ck
er

an
d
en
vi
ro
nm

en
ta
li
m
pa
ct

(B
ro
w
n
an
d
G
ui
ff
ri
da
,2
01
4)

Sh
ip
-to
-lo
ck
er

ne
tw
or
ks

(C
he
ng

et
al
.,
20
17
)

Co
nc
ep
tu
al
Sh
ip
-to
-lo
ck
er

(M
or
ga
nt
ie
ta

l.,
20
14
)

B
es
t
de
liv

er
y
st
ra
te
gi
es

po
rt
fo
lio
?

W
ha
t
co
ns
tit
ut
es

an
om

ni
ch
an
ne
ld

el
iv
er
y
st
ra
te
gy

?
Co

m
pa
ri
so
n
of

sh
ip
-to

-lo
ck
er

lo
ca
tio

ns
:s
to
re
fr
on
ts
,r
et
ai
ll
oc
at
io
ns
,

tr
ai
n
st
at
io
ns
,p

os
t
of
fic
es

W
ha
t
ar
e
sh
ip
-to

-lo
ck
er

an
d
cr
os
s-
se
lli
ng

op
po
rt
un

iti
es
?

W
ha
t
is
th
e
ro
le
of

th
ir
d-
pa
rt
ie
s
fo
r
om

ni
ch
an
ne
ld

el
iv
er
y?

O
m
ni
ch
an

ne
lf
ul
fil
lm
en
t
th
eo
re
tic
al
un

de
rp
in
ni
ng

an
d
es
ta
bl
is
hi
ng

an
om

ni
ch
an

ne
lf
ul
fil
lm
en
t
st
ra
te
gi
es

po
rt
fo
lio

fo
r
re
ta
ile
rs

O
m
ni
ch
an
ne
lf
ul
fil
lm

en
t

th
eo
re
tic
al

un
de
rp
in
ni
ng

V
er
y
lit
tle

th
eo
re
tic
al

ba
si
s
fo
r

om
ni
ch
an
ne
lf
ul
fil
lm

en
t
ha
s
be
en

de
ve
lo
pe
d.

O
nl
y
R
B
V
is
ci
te
d
in

pa
pe
rs

(G
al
ip
og
lu

et
al
.,
20
18
)

W
hi
ch

om
ni
ch
an
ne
lf
ul
fil
lm

en
t
fu
nc
tio

ns
ca
n
be

ou
ts
ou
rc
ed
?

H
ow

do
es

om
ni
ch
an
ne
lf
ul
fil
lm

en
t
be
ne
fit

th
e
fir
m
?

H
ow

do
om

ni
ch
an
ne
lb

en
ef
its

re
la
te

to
es
ta
bl
is
he
d
th
eo
ry
?

Su
rv
ey
s

Sy
st
em

at
ic
re
vi
ew

s
an
d

m
et
a-
an
al
ys
es

Ca
se

an
d
in
te
rv
ie
w

st
ud

ie
s

Fi
el
d
re
se
ar
ch

Fi
el
d
ex
pe
ri
m
en
ts

Co
rp
or
at
e
pa
ne
ld

at
a

an
al
ys
is

A
rc
hi
va
ls
tu
di
es
:d

at
ab
as
es

an
d
ot
he
r
se
co
nd

ar
y
da
ta

Lo
ng

itu
di
na
ld

es
ig
ns

(c
on

tin
ue
d
)

Table VIII.

884

IJLM
30,3



R
es
ea
rc
h
ag
en
da

E
xi
st
in
g
re
se
ar
ch

Po
te
nt
ia
lr
es
ea
rc
h
qu

es
tio

ns
Po

ss
ib
le
m
et
ho
do
lo
gi
es

an
d

an
al
ys
is
te
ch
ni
qu

es

O
m
ni
ch
an
ne
lf
ul
fil
lm

en
t

st
ra
te
gi
es

po
rt
fo
lio

V
al
ue

of
co
ns
um

er
pe
rc
ei
ve
d
ch
an
ne
l

in
te
gr
at
io
n
(B
en
do
ly

et
al
.,
20
05
)

W
hi
ch

co
m
pa
ny

at
tr
ib
ut
es

pr
ed
ic
tt
he

m
os
ts
uc
ce
ss
fu
lo
m
ni
ch
an
ne
l

st
ra
te
gi
es
?

A
re

ce
rt
ai
n
co
m
pa
ni
es

at
tr
ac
te
d
to

sp
ec
ifi
c
om

ni
ch
an
ne
l

ca
pa
bi
lit
ie
s?

H
ow

ar
e
fu
lfi
llm

en
t
lo
ca
tio

ns
sh
ift
in
g
w
ith

cu
rr
en
t
de
m
an
ds

of
cu
st
om

er
s?

A
re

st
or
es

be
co
m
in
g
sh
ow

ro
om

s
or

fu
lfi
llm

en
t
ce
nt
er
s?

H
ow

to
be
st

ut
ili
ze

in
ve
nt
or
y
ac
ro
ss

ch
an
ne
ls
to

pr
ov
id
e
eq
ua
l

ac
ce
ss

to
al
lc
us
to
m
er
s?

W
ha
t
go
al
s
ar
e
di
ff
er
en
t
co
m
pa
ni
es

se
ek
in
g
w
ith

om
ni
ch
an
ne
l

fu
lfi
llm

en
t?

O
m
ni
ch
an

ne
lf
ul
fil
lm
en
t
&

in
te
gr
at
io
n
w
ith

om
ni
ch
an

ne
lm

ar
ke
tin

g
an

d
om

ni
ch
an

ne
ld
el
iv
er
y

In
te
gr
at
io
n
w
ith

om
ni
ch
an
ne
lm

ar
ke
tin

g
Pr
od
uc
t
ty
pe

in
flu

en
ce
s
th
e
be
st

sa
le
s

ch
an
ne
la

nd
fu
lfi
llm

en
t
ch
an
ne
lf
or

cu
st
om

er
s
(B
el
le
t
al
.,
20
15
)

Sh
ow

ro
om

s:
im

pa
ct

on
ef
fic
ie
nc
y
an
d

de
m
an
d
ge
ne
ra
tio

n
fo
r
tr
ad
iti
on
al
ly

on
lin

e
re
ta
ile
rs

(B
el
le
t
al
.,
20
17
)

Im
pa
ct

of
ch
an
ne
li
nt
eg
ra
tio

n
an
d
sa
le
s

gr
ow

th
(C
ao

an
d
Li
,2
01
5)

Sa
le
s
im

pa
ct
of
of
fe
ri
ng

B
O
PS

,e
va
lu
at
io
n

of
di
ff
er
en
t
pr
od
uc
ts

(G
ao

an
d
Su

,2
01
7)

B
en
ef
its

of
m
on
ito

ri
ng

on
lin

e
de
m
an
d
fo
r

al
ig
ni
ng

in
ve
nt
or
y
po
si
tio

ns
fo
r
st
or
es

an
d
D
Cs

(M
ah
ar

et
al
.,
20
09
)

IT
an
d
ch
an
ne
li
nt
eg
ra
tio

n
le
ad
s
to

be
tt
er

in
no
va
tio

n
fo
r
cr
ea
tiv

e
fu
tu
re

pr
od
uc
t

of
fe
ri
ng

s
(O
h
et
al
.,
20
12
)

W
hi
ch

fir
m

fu
nc
tio

ns
sh
ou
ld

ga
in

or
sh
ar
e
cr
ed
it
fo
r
om

ni
ch
an
ne
l

sa
le
s?

H
ow

ca
n
cu
st
om

er
s
be

en
tic
ed

to
cr
os
s
ch
an
ne
ls
w
he
n
fu
lfi
llm

en
ti
s

no
t
po
ss
ib
le
vi
a
th
e
in
iti
al

pu
rc
ha
se

ch
an
ne
l?

Is
it
be
ne
fic
ia
lt
o
en
tic
e
cu
st
om

er
s
to

sh
op

ch
an
ne
ls
w
he
re

th
e

re
ta
ile
r
ha
s
th
e
st
ro
ng

es
t
di
st
ri
bu

tio
n
ca
pa
bi
lit
y?

W
hi
ch

m
ar
ke
tin

g
ch
an
ne
ls
dr
iv
e
th
e
hi
gh

es
t
fu
lfi
llm

en
t
co
st
s?

Ca
n
co
ns
um

er
s
be

en
tic
ed

to
pi
ck

pr
od
uc
ts
an
d
de
liv

er
pr
od
uc
ts
fo
r

on
lin

e
sa
le
s?

W
hi
ch

fu
lfi
llm

en
t
m
et
ho
ds

le
ad

to
gr
ea
te
st

cu
st
om

er
lo
ya
lty

?
B
en
ef
its

pr
om

ot
io
ns

co
or
di
na
tio

n
an
d
fu
lfi
llm

en
t
m
et
ho
ds
?

Sy
st
em

at
ic
re
vi
ew

s
an
d

m
et
a-
an
al
ys
es

Ca
se

an
d
in
te
rv
ie
w

st
ud

ie
s

Fi
el
d
re
se
ar
ch

Co
rp
or
at
e
pa
ne
ld

at
a

an
al
ys
is

A
rc
hi
va
ls
tu
di
es
:d

at
ab
as
es

an
d
ot
he
r
se
co
nd

ar
y
da
ta

Lo
ng

itu
di
na
ld

es
ig
ns

In
te
gr
at
io
n
w
ith

om
ni
ch
an
ne
ld

el
iv
er
y

N
o
re
se
ar
ch

to
da
te

R
el
at
io
ns
hi
p
be
tw

ee
n
B
O
PS

,B
O
SS

,a
nd

sa
m
e-
da
y
de
liv

er
y?

H
ow

do
es

cr
ow

d-
so
ur
ce
d
de
liv

er
y
be
ne
fit

B
O
SS

?
W
hi
ch

om
ni
ch
an
ne
lf
ul
fil
lm

en
t
st
ra
te
gi
es

le
nd

th
em

se
lv
es

to
om

ni
ch
an
ne
ld

el
iv
er
y?

Table VIII.

885

Omnichannel
fulfillment
strategies



from the operations and logistics/SCM disciplines, future research should involve researchers
from multiple disciplines, to include strategy, organizational behavior and finance.

The extant literature also shows the need for more empirical, analytical and case study
research for improving and optimizing omnichannel fulfillment strategies. According to
Galipoglu et al. (2018), there is a need for better omnichannel fulfillment theoretical
underpinning and for establishing the best mix of omnichannel fulfillment strategies for
different retailers’ omnichannel fulfillment portfolio. Finally, the literature could benefit
from research into the integration of omnichannel fulfillment with omnichannel marketing
and omnichannel delivery.

References

Abdulkader, M.M.S., Gajpal, Y. and ElMekkawy, T.Y. (2018), “Vehicle routing problem in omni-channel
retailing distribution systems”, International Journal of Production Economics, Vol. 196 No. 1,
pp. 43-55.

Agatz, N.A.H., Fleischmann, M. and Nunen, J.A.E.E.v. (2008), “E-fulfillment and multi-channel
distribution – a review”, European Journal of Operational Research, Vol. 187 No. 2, pp. 339-356.

Ailawadi, K.L. and Farris, P.W. (2017), “Managing multi- and omni-channel distribution: metrics and
research directions”, Journal of Retailing, Vol. 93 No. 1, pp. 120-135.

Arslan, A., Agatz, N., Kroon, L. and Zuidwijk, R. (2018), “Crowdsourced delivery: a dynamic pickup and
delivery problem with ad-hoc drivers”, Transportation Science, Vol. 53 No. 1, pp. 222-235.

Banker, S. (2013), “New order flow paths path make omni-channel initiatives tricky”, Forbes,
November 26, available at: www.forbes.com/sites/stevebanker/2013/11/26/new-order-flow-
paths-make-omni-channel-initiatives-tricky/#6e56a2545a1f (accessed September 1, 2018).

Beck, N. and Rygl, D. (2015), “Categorization of multiple channel retailing in multi-, cross-, and
omni-channel retailing for retailers and retailing”, Journal of Retailing and Consumer Services,
Vol. 27 No. 1, pp. 170-178.

Bell, D., Gallino, S. and Moreno, A. (2015), “Showrooms and information provision in omni-channel
retail”, Production and Operations Management, Vol. 24 No. 3, pp. 360-362.

Bell, D.R., Gallino, S. and Moreno, A. (2014), “How to win in an omnichannel world”, MIT Sloan
Management Review, Vol. 56 No. 1, pp. 45-54.

Bell, D.R., Gallino, S. and Moreno, A. (2017), “Offline showrooms in omnichannel retail: demand and
operational benefits”, Management Science, Vol. 64 No. 4, pp. 1629-1651.

Bendoly, E. (2004), “Integrated inventory pooling for firms servicing both on-line and store demand”,
Computers and Operations Research, Vol. 31 No. 9, pp. 1465-1480.

Bendoly, E., Blocher, J.D., Bretthauer, K.M., Krishnan, S. and Venkataramanan, M.A. (2005), “Online/in-
store integration and customer retention”, Journal of Service Research, Vol. 7 No. 4, pp. 313-327.

Bernon, M., Cullen, J. and Gorst, J. (2015), “Online retail returns management: integration within an
omni-channel distribution context”, International Journal of Physical Distribution & Logistics
Management, Vol. 56 Nos 6/7, pp. 584-605.

Boyer, K.K. and Hult, G.T.M. (2006), “Customer behavioral intentions for online purchases: an
examination of fulfillment method and customer experience level”, Journal of Operations
Management, Vol. 24 No. 2, pp. 124-147.

Brown, J.R. and Guiffrida, A.L. (2014), “Carbon emissions comparison of last mile delivery versus
customer pickup”, International Journal of Logistics Research and Applications, Vol. 17 No. 6,
pp. 503-521.

Brynjolfsson, E., Hu, Y.J. and Rahman, M.S. (2013), “Competing in the age of omnichannel retailing”,
MIT Sloan Management Review, Vol. 54 No. 4, pp. 23-29.

Burgess, K., Singh, P.J. and Koroglu, R. (2006), “Supply chain management: a structured literature
review and implications for future research”, International Journal of Operations & Production
Management, Vol. 26 No. 7, pp. 703-729.

886

IJLM
30,3

www.forbes.com/sites/stevebanker/2013/11/26/new-order-flow-paths-make-omni-channel-initiatives-tricky/#6e56a2545a1f
www.forbes.com/sites/stevebanker/2013/11/26/new-order-flow-paths-make-omni-channel-initiatives-tricky/#6e56a2545a1f


Campbell Collaboration (2016), “Methodological expectations of Campbell Collaboration intervention
reviews: conduct standards”, available at: https://campbellcollaboration.org/library/campbell-
methods-conduct-standards.html (accessed September 1, 2018).

Cao, L. and Li, L. (2015), “The impact of cross-channel integration on retailers’ sales growth”, Journal of
Retailing, Vol. 91 No. 2, pp. 198-216.

Castillo, V.E., Bell, J.E., Rose, W.J. and Rodrigues, A.M. (2018), “Crowdsourcing last mile delivery:
strategic implications and future research directions”, Journal of Business Logistics, Vol. 39 No. 1,
pp. 7-25.

Chao, B.L. (2015), “7-Eleven expands locker space, hoping to cash in on e-commerce wave”,Wall Street
Journal, November 12, available at: www.wsj.com/articles/7-eleven-expands-locker-space-
hoping-to-cash-in-on-e-commerce-wave-1447326538 (accessed September 1, 2018).

Cheng, X., Liao, S. and Hua, Z. (2017), “A policy of picking up parcels for express courier service in
dynamic environments”, International Journal of Production Research, Vol. 55 No. 9, pp. 2470-2488.

Chiang, W.Y.K. and Monahan, G.E. (2005), “Managing inventories in a two-echelon dual-channel
supply chain”, European Journal of Operational Research, Vol. 162 No. 2, pp. 325-341.

Christensen, C. and Raynor, M. (2013), The Innovator’s Solution, Harvard Business Review Press,
Boston, MA.

Croxton, K.L. (2003), “The order fulfillment process”, The International Journal of Logistics Management,
Vol. 14 No. 1, pp. 19-32.

De Koster, R. (2002), “Distribution structures for food home shopping”, International Journal of Physical
Distribution & Logistics Management, Vol. 32 No. 5, pp. 362-380.

De Koster, R. (2003), “Distribution strategies for online retailers”, IEEE Transactions on Engineering
Management, Vol. 50 No. 4, pp. 448-457.

Denyer, D. and Tranfield, D. (2009), “Producing a systematic review”, in Buchanan, D. and Bryman, A.
(Eds), The Sage Handbook of Organizational Research Methods, Sage Publications Ltd., London,
pp. 671-689.

Deutsch, Y. and Golany, B. (2018), “A parcel locker network as a solution to the logistics last mile
problem”, International Journal of Production Research, Vol. 56 Nos 1/2, pp. 251-261.

Devari, A., Nikolaev, A.G. and He, Q. (2017), “Crowdsourcing the last mile delivery of online orders by
exploiting the social networks of retail store customers”, Transportation Research Part E:
Logistics and Transportation Review, Vol. 105 No. 1, pp. 105-122.

Durach, C.F., Kembro, J. and Wieland, A. (2017), “A new paradigm for systematic literature reviews in
supply chain management”, Journal of Supply Chain Management, Vol. 53 No. 4, pp. 67-85.

Ermagun, A. and Stathopoulos, A. (2018), “To bid or not to bid: an empirical study of the supply
determinants of crowd-shipping”, Transportation Research Part A: Policy and Practice, Vol. 116
No. 1, pp. 468-483.

Frazier, G.L. (1999), “Organizing and managing channels of distribution”, Journal of the Academy of
Marketing Science, Vol. 27 No. 2, pp. 226-240.

Friday, D., Ryan, S., Sridharan, R. and Collins, D. (2018), “Collaborative risk management: a systematic
literature review”, International Journal of Physical Distribution & Logistics Management, Vol. 48
No. 3, pp. 231-253.

Galipoglu, E., Kotzab, H., Teller, C., Yumurtaci Hüseyinoglu, I.Ö. and Pöppelbuß, J. (2018),
“Omni-channel retailing research – state of the art and intellectual foundation”, International
Journal of Physical Distribution & Logistics Management, Vol. 48 No. 4, pp. 365-390.

Gallino, S. and Moreno, A. (2014), “Integration of online and offline channels in retail: the impact of
sharing reliable inventory availability information”, Management Science, Vol. 60 No. 6,
pp. 1434-1451.

Gallino, S., Moreno, A. and Stamatopoulos, I. (2016), “Channel integration, sales dispersion, and inventory
management”, Management Science, Vol. 63 No. 9, pp. 2773-3145, available at: http://pubsonline.
informs.org/doi/10.1287/mnsc.2016.2479

887

Omnichannel
fulfillment
strategies

https://campbellcollaboration.org/library/campbell-methods-conduct-standards.html
https://campbellcollaboration.org/library/campbell-methods-conduct-standards.html
www.wsj.com/articles/7-eleven-expands-locker-space-hoping-to-cash-in-on-e-commerce-wave-1447326538
www.wsj.com/articles/7-eleven-expands-locker-space-hoping-to-cash-in-on-e-commerce-wave-1447326538
http://pubsonline.informs.org/doi/10.1287/mnsc.2016.2479
http://pubsonline.informs.org/doi/10.1287/mnsc.2016.2479


Gao, F. and Su, X. (2017), “Omnichannel retail operations with buy-online-and-pickup-in-store”,
Management Science, Vol. 63 No. 8, pp. 2397-2771.

Guillot, C. (2016), “Organize, optimize, synchronize”, STORES: The Magazine of NRF, March 27,
available at: www.nrf.com/blog/organize-optimize-synchronize (accessed September 1, 2018).

Gunasekaran, A. and Ngai, E.W.T. (2005), “Build-to-order supply chain management: a literature
review and framework for development”, Journal of Operations Management, Vol. 23 No. 5,
pp. 423-451.

Haddon, H. and Stevens, L. (2018), “Attention, Amazon prime members who shop at whole
foods : you’re in luck”, Wall Street Journal, June 16, available at: www.wsj.com/articles/
attention-amazon-prime-members-who-shop-at-whole-foods-youre-in-luck-1529154000 (accessed
September 1, 2018).

Herer, Y., Tzur, M. and Yücesan, E. (2006), “The multilocation transshipment problem”, IIE
Transactions (Institute of Industrial Engineers), Vol. 38 No. 3, pp. 185-200.

Higgins, J.P. and Green, S. (2011), Cochrane Handbook for Systematic Reviews of Interventions, John Wiley
& Sons Ltd., Chichester, available at: http://handbook.cochrane.org/

Hübner, A., Holzapfel, A. and Kuhn, H. (2015), “Operations management in multi-channel retailing: an
exploratory study”, Operations Management Research, Vol. 8 Nos 3/4, pp. 84-100.

Hübner, A., Holzapfel, A. and Kuhn, H. (2016), “Distribution systems in omni-channel retailing”,
Business Research, Vol. 9 No. 2, pp. 255-296.

Hübner, A., Wollenburg, J. and Holzapfel, A. (2016), “Retail logistics in the transition from
multi-channel to omni-channel”, International Journal of Physical Distribution & Logistics
Management, Vol. 46 Nos 6/7, pp. 562-583.

Ishfaq, R., Defee, C.C., Gibson, B.J. and Raja, U. (2016), “Realignment of the physical distribution
process in omni-channel fulfillment”, International Journal of Physical Distribution & Logistics
Management, Vol. 46 Nos 6/7, pp. 543-561.

Khouja, M. and Stylianou, A.C. (2009), “A (Q, R) inventory model with a drop-shipping option for
e-business”, Omega, Vol. 37 No. 4, pp. 896-908.

Kull, T.J., Barratt, M., Sodero, A.C. and Rabinovich, E. (2013), “Investigating the effects of daily
inventory record inaccuracy in multichannel retailing”, Journal of Business Logistics, Vol. 34
No. 3, pp. 189-208.

Lambert, D.M., García-Dastugue, S.J. and Croxton, K.L. (2008), “The role of logistics managers in the
cross-functional implementation of supply chain management”, Journal of Business Logistics,
Vol. 29 No. 1, pp. 113-132.

Lempert, P. (2018), “Instacart’s first major customer, whole foods, calls it quits”, Forbes, December 14,
available at: www.forbes.com/sites/phillempert/2018/12/14/instacarts-first-major-customer-
whole-foods-calls-it-quits/#343520174f6b (accessed September 1, 2018).

Leriche, E. (2015), “What is the return on omnichannel”, STORES: The Magazine of NRF, April,
available at: www.nxtbook.com/nxtbooks/nrfe/STORES0415/index.php?startid=44#/64

Lewis, J., Whysall, P. and Foster, C. (2014), “Drivers and technology-related obstacles in moving to
multichannel retailing”, International Journal of Electronic Commerce, Vol. 18 No. 4, pp. 43-68.

Lim, M.K., Mak, H., Shen, Z.M. and Lim, M.K. (2017), “Agility and proximity considerations in supply
chain design”, Management Science, Vol. 63 No. 4, pp. 901-1269.

Liu, K., Zhou, Y. and Zhang, Z. (2010), “Capacitated location model with online demand pooling
in a multi-channel supply chain”, European Journal of Operational Research, Vol. 207 No. 1,
pp. 218-231.

Lockie, W. (2014), “Delivering an effective click-and-collect strategy - a retailer case study”, Journal of
Digital & Social Media Marketing, Vol. 2 No. 2, pp. 139-152.

Mahar, S., Bretthauer, K.M. and Venkataramanan, M.A. (2009), “The value of virtual pooling in dual sales
channel supply chains”, European Journal of Operational Research, Vol. 192 No. 2, pp. 561-575.

Manhattan Momentum (2017), “Manhattan Active Omni”, Manhattan Associates, Atlanta.

888

IJLM
30,3

www.nrf.com/blog/organize-optimize-synchronize
www.wsj.com/articles/attention-amazon-prime-members-who-shop-at-whole-foods-youre-in-luck-1529154000
www.wsj.com/articles/attention-amazon-prime-members-who-shop-at-whole-foods-youre-in-luck-1529154000
http://handbook.cochrane.org/
www.forbes.com/sites/phillempert/2018/12/14/instacarts-first-major-customer-whole-foods-calls-it-quits/#343520174f6b
www.forbes.com/sites/phillempert/2018/12/14/instacarts-first-major-customer-whole-foods-calls-it-quits/#343520174f6b
www.nxtbook.com/nxtbooks/nrfe/STORES0415/index.php?startid=44#/64


Massaro, M., Dumay, J. and Guthrie, J. (2016), “On the shoulders of giants: undertaking a structured
literature review in accounting”, Accounting, Auditing & Accountability Journal, Vol. 29 No. 5,
pp. 767-801.

Melacini, M., Perotti, S., Rasini, M. and Tappia, E. (2018), “International journal of physical distribution
& logistics management article information”, International Journal of Physical Distribution &
Logistics Management, Vol. 48 No. 4, pp. 391-414.

Mercier, P., Welch, D. and Crétenot, G. (2014), In Omnichannel Retail, It’s Still About Detail, Boston
Consulting Group, Boston, MA, available at: www.bcg.com/publications/2014/supply-chain-
management-sourcing-procurement-omnichannel-retail-still-about-detail.aspx

Michel, R. (2015), “2015 warehouse / DC operations survey: industry tackles omni-channel and growth
dynamics”,Modern Materials Handling, November, pp. S61-S64, available at: www.mmh.com/article/
2015_warehouse_dc_operations_survey_industry_tackles_omni_channel_and_growt (accessed
September 1, 2018).

Morganti, E., Dablanc, L. and Fortin, F. (2014), “Final deliveries for online shopping: the deployment of
pickup point networks in urban and suburban areas”, Research in Transportation Business and
Management, Vol. 11 No. 1, pp. 23-31.

Müllner, J. (2017), “International project finance : review and implications for international finance and
international business”, Management Review Quarterly, Vol. 67 No. 2, pp. 97-133.

Mulrow, C. (1987), “Literature of the medical review article : state of the science”, Annal of Internal
Medicine, Vol. 106 No. 3, pp. 485-488.

Murfield, M., Boone, C.A., Rutner, P. and Thomas, R. (2017), “Investigating logistics service quality in
omni-channel retailing”, International Journal of Physical Distribution & Logistics Management,
Vol. 47 No. 4, pp. 263-296.

Nassauer, S. (2018), “Walmart to offer home delivery of groceries in 100 cities”, Wall Street Journal,
March, available at: www.wsj.com/articles/walmart-to-offer-home-delivery-of-groceries-in-100-
cities-1521000061 (accessed September 1, 2018).

Ofek, E., Katona, Z. and Sarvary, M. (2011), “ ‘Bricks and clicks’: the impact of product returns on the
strategies of multichannel retailers”, Marketing Science, Vol. 30 No. 1, pp. 42-60.

Oh, L.B., Teo, H.H. and Sambamurthy, V. (2012), “The effects of retail channel integration through the
use of information technologies on firm performance”, Journal of Operations Management,
Vol. 30 No. 5, pp. 368-381.

Paloheimo, H., Lettenmeier, M. and Waris, H. (2016), “Transport reduction by crowdsourced
deliveries – a library case in Finland”, Journal of Cleaner Production, Vol. 132 No. 1, pp. 240-251.

Panayides, P.M. (2007), “The impact of organizational learning on relationship orientation, logistics
service effectiveness and performance”, Industrial MarketingManagement, Vol. 36 No. 1, pp. 68-80.

Phillips, E.E. (2018), “E-commerce companies get creative in quest for ‘last mile’ space”, The Wall Street
Journal, December 9, available at: www.wsj.com/articles/e-commerce-companies-get-creative-in-
quest-for-last-mile-space-1544364000 (accessed September 1, 2018).

Picot-Coupey, K., Huré, E. and Piveteau, L. (2016), “Channel design to enrich customers’ shopping
experiences”, International Journal of Retail & Distribution Management, Vol. 44 No. 3,
pp. 336-368.

Piotrowicz, W. and Cuthbertson, R. (2014), “Introduction to the special issue information technology in
retail: toward omnichannel retailing”, International Journal of Electronic Commerce, Vol. 18
No. 4, pp. 5-16.

Podsakoff, P.M., MacKenzie, S.B. and Podsakoff, N.P. (2016), “Recommendations for creating better
concept definitions in the organizational, behavioral, and social sciences”, Organizational
Research Methods, Vol. 19 No. 2, pp. 159-203.

Poulter, S. (2014), “Buy a dress online… and try it on at the station: hundreds of click and collect stores to
open at railway stops so shoppers can pick up items on the go”, Daily Mail, June 18, available at:
www.dailymail.co.uk/news/article-2661913/Buy-dress-online-try-station-Hundreds-click-collect-
stores-open-railway-stops-shoppers-pick-items-go.html (accessed September 1, 2018).

889

Omnichannel
fulfillment
strategies

www.bcg.com/publications/2014/supply-chain-management-sourcing-procurement-omnichannel-retail-still-about-detail.aspx
www.bcg.com/publications/2014/supply-chain-management-sourcing-procurement-omnichannel-retail-still-about-detail.aspx
www.mmh.com/article/2015_warehouse_dc_operations_survey_industry_tackles_omni_channel_and_growt
www.mmh.com/article/2015_warehouse_dc_operations_survey_industry_tackles_omni_channel_and_growt
www.wsj.com/articles/walmart-to-offer-home-delivery-of-groceries-in-100-cities-1521000061
www.wsj.com/articles/walmart-to-offer-home-delivery-of-groceries-in-100-cities-1521000061
www.wsj.com/articles/e-commerce-companies-get-creative-in-quest-for-last-mile-space-1544364000
www.wsj.com/articles/e-commerce-companies-get-creative-in-quest-for-last-mile-space-1544364000
www.dailymail.co.uk/news/article-2661913/Buy-dress-online-try-station-Hundreds-click-collect-stores-open-railway-stops-shoppers-pick-items-go.html
www.dailymail.co.uk/news/article-2661913/Buy-dress-online-try-station-Hundreds-click-collect-stores-open-railway-stops-shoppers-pick-items-go.html


Qi, W., Li, L., Liu, S. and Shen, Z.-J.M. (2016), “Shared mobility for last-mile delivery: design, operational
prescriptions and environmental impact”, Manufacturing & Service Operations Management,
Vol. 20 No. 4, pp. 105-122.

Rabinovich, E., Knemeyer, A.M. and Mayer, C.M. (2007), “Why do internet commerce firms incorporate
logistics service providers in their distribution channels? The role of transaction costs and
network strength”, Journal of Operations Management, Vol. 25 No. 3, pp. 661-681.

Rai, H.B., Verlinde, S., Merckx, J. and Macharis, C. (2017), “Crowd logistics: an opportunity for more
sustainable urban freight transport?”, European Transport Research Review, Vol. 9 No. 3, pp. 38-51.

Rigby, D. (2011), “The future of shopping”, Harvard Business Review, Vol. 89 No. 12, pp. 64-75.

Saghiri, S., Wilding, R., Mena, C. and Bourlakis, M. (2017), “Toward a three-dimensional framework for
omni-channel”, Journal of Business Research, Vol. 77 No. 1, pp. 53-67.

Seifert, R., Thonemann, U. and Sieke, M. (2006), “Relaxing channel separation: integrating a virtual
store into the supply chain via transshipments”, IIE Transactions, Vol. 38 No. 11, pp. 917-931.

Selviaridis, K. and Spring, M. (2007), “Third party logistics: a literature review and research agenda”,
The International Journal of Logistics Management, Vol. 18 No. 1, pp. 125-150.

Simon, B., Dail, B., Wright, J., Reagan, C. and Curleigh, J. (2015), “Brick is the new black: reinventing the
brick-and-mortar experience”, In NRF 2015, Retail’s Big Show, National Retail Federation, New
York, NY, available at: https://nrf.com/resources/retail-library/brick-is-the-new-black-
reinventing-thebrick-and-mortar-experience (accessed September 1, 2018).

Sorescu, A., Frambach, R.T., Singh, J., Rangaswamy, A. and Bridges, C. (2011), “Innovations in retail
business models”, Journal of Retailing, Vol. 87 No. S1, pp. S3-S16.

Stank, T.P., Pellathy, D.A., In, J., Mollenkopf, D.A. and Bell, J.E. (2017), “New frontiers in logistics
research: theorizing at the middle range”, Journal of Business Logistics, Vol. 38 No. 1, pp. 6-17.

Stevens, G.C. (1989), “Integrating the supply chain”, International Journal of Physical Distribution &
Materials Management, Vol. 19 No. 8, pp. 3-8.

Stevens, G.C. and Johnson, M. (2016), “Integrating the supply chain … 25 years on”, International
Journal of Physical Distribution & Logistics Management, Vol. 46 No. 1, pp. 19-42.

Sutton, R.I. and Staw, B.M. (1995), “What theory is not”, Administrative Science Quarterly (ASQ),
Vol. 40 No. 3, pp. 371-384.

Swaid, S.I. and Wigand, R.T. (2012), “The effect of perceived site-to-store service quality on perceived
value and loyalty intentions in multichannel retailing”, International Journal of Management,
Vol. 29 No. 3, pp. 301-314.

Swaminathan, J.M. and Tayur, S.R. (2003), “Models for supply chains in e-business models for supply
chains in e-business”, Management Science, Vol. 49 No. 10, pp. 1387-1406.

Thomas, L. (2017), “Store closures rocked retail in 2017. Now 2018 is set to bring another round of
them”, CNBC, December 26, available at: www.cnbc.com/2017/12/26/store-closures-rocked-retail-
in-2017-and-more-should-come-next-year.html (accessed September 1, 2018).

Tranfield, D., Denyer, D. and Smart, P. (2003), “Towards a methodology for developing evidence-
informed management knowledge by means of systematic review”, British Journal of
Management, Vol. 14 No. 3, pp. 207-222.

Verhoef, P.C., Kannan, P.K. and Inman, J.J. (2015), “From multi-channel retailing to omni-channel
retailing. introduction to the special issue on multi-channel retailing”, Journal of Retailing,
Vol. 91 No. 2, pp. 174-181.

Zhang, M., Pratap, S., Huang, G.Q. and Zhao, Z. (2017), “Optimal collaborative transportation service
trading in B2B e-commerce logistics”, International Journal of Production Research, Vol. 55
No. 18, pp. 5485-5501.

Zhao, F., Wu, D., Liang, L. and Dolgui, A. (2015), “Lateral inventory transshipment problem in
online-to-offline supply chain”, International Journal of Production Research, Vol. 54 No. 7,
pp. 1951-1963.

890

IJLM
30,3

https://nrf.com/resources/retail-library/brick-is-the-new-black-reinventing-thebrick-and-mortar-experience
https://nrf.com/resources/retail-library/brick-is-the-new-black-reinventing-thebrick-and-mortar-experience
www.cnbc.com/2017/12/26/store-closures-rocked-retail-in-2017-and-more-should-come-next-year.html
www.cnbc.com/2017/12/26/store-closures-rocked-retail-in-2017-and-more-should-come-next-year.html


Appendix

Corresponding author
Daniel Taylor can be contacted at: daniel.taylor@ttu.edu

Strategy Description

Buy-online-pick-up-in-
store (BOPS)

BOPS is initiated by a customer’s online order with the customer requesting to
pick up the order at the store (Murfield et al., 2017; Bell et al., 2014). The BOPS
network consists of the stores and the DCs that replenish the stores. The
inventory used to fulfill BOPS orders comes from the stores’ on hand supply
(Gallino and Moreno, 2014)

Buy-online-ship-to-store
(STS)

STS is also initiated by a customer’s online order with the customer requesting to
pick up the order at the store. The difference with BOPS is the inventory used to
fulfill STS orders does not come from the store’s on hand supply. STS orders are
fulfilled from DCs and are shipped to the stores. Often these are different DCs
than are used to replenish stores. The STS network consists of the stores and the
DCs that satisfy STS orders (Gallino et al., 2016)

Buy-online-ship-from-
store (BOSS)

BOSS is again initiated by a customer’s online order with the customer requesting
delivery. The order is directed to a store for fulfillment (De Koster, 2003;
Bendoly, 2004; Boyer and Hult, 2006). Much like BOPS, the BOSS network
consists of the stores and the DCs that replenish the stores (Bendoly, 2004; Chiang
and Monahan, 2005)

Omnichannel distribution
centers

Omnichannel distribution centers fill the role of both store replenishment DCs and
of direct-to-consumer DCs. DC inventory is shared across both channels (Michel,
2015). An omnichannel DC is a single-echelon fulfillment system when servicing
online customers and it is the first node of a two-echelon network when
replenishing stores (Liu et al., 2010)

Omnichannel drop
shipping

Omnichannel drop shipping differs from traditional drop shipping in that the
retailer also carries the supplier’s product in its own DCs and/or stores. The
supplier’s inventory is not always utilized and fulfillment by the supplier occurs
because the retailer is either out-of-stock or to suit another objective of the
distributed order management system (Khouja and Stylianou, 2009). The
omnichannel drop shipping network includes the supplier and retailer DCs that
fulfill online orders as well as stores that can fulfill orders

Buy-online-return-in-store
(BORIS)

BORIS occurs when a customer returns an item purchased online to a
retailer’s store. The item is processed to inventory and may ultimately be resold in
the store (Bernon et al., 2015; Ofek et al., 2011) or be shipped directly from
the store to another online customer. The retailer may also return the item to a DC
for repackaging or for other preparation for resale or liquidation. Finally, the
retailer may simply dispose of the item from the store or the retailer may ship it
for liquidation

Table AI.
Omnichannel

fulfillment strategies
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