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Abstract. One of the recurring challenges that industries and society face is the
availability of and access to resources. The scarcity of resources creates insta-
bility in the supply chains of firms and in turn affects competitiveness. In recent
years, the notion of a reverse distribution network has been put forth as a pos-
sible solution to remedy not only the volatility of the supply chains but also as
an indispensable approach for sustainable development. This paper examines
the current state of the literature on reverse distribution networks from a sys-
tem perspective. Two major findings were identified. Firstly, there are no clear
grounds for decision making regarding supply network development. Secondly,
collaborations offers great opportunities to develop reverse distribution net-
works and build robust supply chains.
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1 Introduction

Available research indicates increasing constrains on availability and produc-
tion of resources [1, 2] as well as that resource scarcity is turning to be the
major problem for many industries [3]. Economic growth and rapid increase
of population impose great pressure on the supply of resources while at the
same time, environmental and social cost of mining is increasing [2]. Several
studies have discussed the problem of resource scarcity and have criticality
assessed the role of raw materials on economic performance, supply risk, vul-
nerability to supply disruptions and ecological risks [4, 5]. They have high-
lighted how the scarcity of Critical Raw Materials (CRM) can become a bottle-
neck for deployment of emerging technologies (e.g., electronics and green en-
ergy) due to high geographical concentration of supply, low recycling rates and
low (or even impossible) substitutability [6, 7, 8, 9]. Although technology plays
important role for mitigation risks related to resource scarcity, there is a need
adfa, p. 1, 2011.
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for the supply chains that could ensure both resource efficiency and secure
sources of their supply [10].

Reverse Distribution Network (RDN) has been proposed as a possible solution
to offset the challenges related to resource scarcity [10]. RDN can be defined
as the logistics structure for managing the backward flow of materials (from
customers back to suppliers). RDN is also important since companies are re-
quired to engage into material recovery operations by governmental policies
[11], downstream partners and other stakeholders [12]. Nevertheless, RDNs
are the subject of a wide range of uncertainties, which create many obstacles
for network development and maintenance. As a result, companies keep
struggling to set up an efficient system [12, 13].

In order to gain understanding of such a complex phenomenon as RDN, it is
important to take into consideration all elements within their interconnec-
tions. System perspective allows to meet this requirement. Adopting this per-
spective highlights two implications for RDN development (based on the sys-
tems theory [14, 15, 16]): consistency and complexity. Firstly, it is necessity to
ensure consistency of the system through the pursuit of involved parties to
the common (system) goal — maximization of the value creation (where value
defined as the amount of recovered (recycled) materials). Secondly, complex-
ity of RDN leads to decrease of the network agility. As RDN is a backbone so-
lution for the problem of resource scarcity, it is necessary to ensure its adapt-
ability to the changing environment.

Against this background, this paper aims at identifying the new prospects (new
business opportunities, new forms of organization) for RDN development. It
examines the existing knowledge base using the lens of the system perspec-
tive (enabling consistency and dealing with complexity).

Apart from this introduction, the paper is structured as follows. The subse-
guent section presents the methodology of the paper. In section 3, the results
of the review are presented. The paper ends with conclusions and suggestions
for further studies.

2 Methodology

To address the research aim, a literature review was performed. A sample of
articles was selected from Scopus database using the following steps. An initial



search using the four key words: ‘green supply chain’, ‘closed loop supply
chain’, ‘reverse logistics’, ‘product recovery network’ was conducted on eight
subject areas: engineering, business, management and accounting, decision
science, environmental science, energy, economics econometrics and finance,
material science, chemical engineering. The results were limited to academic
articles from peer-reviewed journals. Only articles published after 1999 were
considered, as at that time the EU started to shape new regulatory framework
for companies’ operations through new environmental-related directives,
e.g., [11]. Moreover, according to the Scopus, the majority of research was
developed after 1999, with a high attention from academia during last ten
years. The relevance of the articles was evaluated in terms of their relation to
resource scarcity mitigation and operating channel development, and was
conducted through review of title and abstract in the first place. Afterwards,
the selection was refined by reviewing the full texts of the articles. At the end,
an examination of references cited in each relevant literature was performed
in order to find additional sources of information.

3 Results

Our results show that the literature, devoted to reverse distribution networks,
can be divided in two streams: network design modelling and practical issues
related to operating channel implementation. The former issues were dis-
cussed by [17], who summarized the addressed questions through number,
location, type and capacity of recovery activities. Researches [18] examined
networks in relation to a degree of centralization, number of levels, links with
other networks, open vs closed loop structures, degree of branch co-opera-
tion. This stream of research mainly focuses on examination of structural, con-
figuration issues of reverse distribution networks. It should be noted that ex-
isting models suffer several limitations and simplifications (e.g., considering
only single-entity flow or only single reprocessing option), what makes devel-
oped models very specific. Models tend to use objective function to minimize
costs of reverse distribution or maximize profit, what does not meet the ne-
cessity to pursue the system objective to maximize the value of returned
items.

Another stream of research has more business orientation and deals with im-
plementation of the reverse distribution networks. That stream is mainly rep-



resented by the following topics: collection of cores, remanufacturing activi-
ties and selection of suppliers and third party service providers. Researchers
[19, 20] examine operating channels for collection activities arranged through
different options (e.g., though Original Equipment Manufacturer (OEM), exist-
ing retailers from forward distribution, third party service providers and a joint
venture). [21] proposed different strategies to acquire cores from customers
(e.g., buy-back and voluntary based relationships). Great body of research is
also dedicated to remanufacturing issues. Although researchers identify ben-
efits of performing remanufacturing activities by (OEM) - e.g., secured spare
part supply [22] and balanced production lines [23] - there are still a lot of
uncertainties and risks, like cannibalization of the sales for the OEM’s new
products, which lead to designing products to prevent remanufacturing [24].
Research in selection of suppliers and third party service providers is pre-
sented in different sets of criteria and algorithms that should be applied for
estimation of a potential supplier/service provider [25].

Thus, it is worth noting that both streams of the literature were developed
with focuses on different issues. Among the exceptions, we can mention stud-
ies of [26], who applied systems theory to formulate supply resiliency reduc-
ers; [27, 28], who developed constructs for successful collaborations in supply
chains; [29] who presented a boundaries and flows perspective of green sup-
ply chain management; [30], who reviewed reverse logistics through inputs,
processes and output; [24], who demonstrated the necessity to involve up-
stream actors for reverse operating channel development. Furthermore, little
attention were paid to generalization of findings and developing guidelines for
industries on how responsibilities should be divided in the network and which
operating channel is suitable to every process. The latter issue is very im-
portant as many companies, that successfully implement forward logistics op-
erations, have difficulties in efficient management of reverse direction of ma-
terials flows [12, 13].

There are few examples of OEMs that have integrated reverse logistics opera-
tions as a result of proactive planning measures, the majority is pushed by leg-
islation to take responsibility for end-of-life products [11] or by requirements
of a downstream partner and a stakeholder [12]. It is common, that OEMs tend
to displace the burdensome processes through outsourcing of reverse logistics
operations rather than involve them into their business models [12], [31]. This
strategy leads to the loss of control of the further materials streams (strategic



resources). Furthermore, it causes separation of decision-making and may
lead to the conflicts of interests, as the decisions might not comply with the
goal of the system in the whole and subsystem in particular. Therefore, prob-
lems of managing reverse flows also might be explained by lack of system con-
sistency.

According to the systems theory, efficient operation of RDN depends on its
consistency and complexity. Through the literature review, it was identified
that both of them could be ensured through collaborations. Firstly, collabora-
tions can help enable shared vision on the RDN development (pursuit to the
common system goal), and secondly, they can help reduce uncertainties re-
lated to reverse flow operations thanks to collective creation and sharing of
knowledge between involved parties. For example, according to the study
[24], independent attempts of OEM to develop additional flows of resources
through product recovery options can push suppliers to adjust resource/com-
ponent prices, and eventually devalue OEM’s activities to ensure supply and
improve performance efficiency.

Supply chain collaboration means that “two or more independent companies
work jointly to plan and execute supply chain operations with greater success
then when acting in isolation” [27, p. 19]. Collaborations could be vertical, hor-
izontal and lateral [27], all these types offer new prospects for development
of RDN: collaborations between OEMs to perform reprocessing activities (hor-
izontal), between OEM and suppliers to arrange a secondary resource flow
(vertical), combination of previous examples would form a lateral collabora-
tion.

Collaborative relationships as an important construct of an efficient supply
chain performance has found support in several theories and perspectives
[27], [32, 33]. For example, [34] considered supply chain collaborations from
a transaction theory and resource based view. In addition, [35] discussed col-
laborations both from resource dependence theory and information theory,
while [36] used the lens of resource-advantage theory. Therefore, through col-
laboration it is possible to acquire necessary competences, to reach required
level of trust and control between actors, to eliminate non-value-adding activ-
ities [33, 34], [37]. Moreover, [38] noted that collaborative initiatives help to
share significant costs of establishment and maintenance of a recovery net-
work as well as obtain required infrastructure and expertise. Collaborative de-
velopment should help mitigate operations challenges of reverse flows, for



example, by ensuring required capacity of flows from economic perspectives.
Therefore, it is possible to consider collaborative development as an enabler
and enhancer of building secondary streams of supply, what becomes increas-
ingly important nowadays, when the problem of resource scarcity is raised.

4 Conclusion

The aim of this paper was to identify the new prospects (new business oppor-
tunities, new forms of organization) for RDN development based on examina-
tion of existing knowledge base through the lens of system perspective (ena-
bling consistency and dealing with complexity). Three major findings were
highlighted.

Firstly, there is a gap in terms of providing a system picture of forward and
reverse operations. There are different streams that focus on various particu-
lar issues without taking into consideration holism of the system and its con-
sistency. Few efforts were put into generalization of findings and prescribing
guidelines for industries on how the network should be developed in a stable
way (papers have rather conceptual than practical orientation). The influence
of the made decisions on performance efficiency of a system in the whole and
its parts in particular requires further examination.

Secondly, the system perspective for RDN development highlights two impli-
cations: it is suggested to develop RDN to enable efficiency and effectiveness
of the whole system rather than with orientation to the benefit of a particular
stakeholder; it is necessary to develop RDN in a way to handle its complexity
without following drawbacks for network adaptability.

Finally, it was identified that collaborative relationships can address require-
ments from both implications of the system perspective. They offer great op-
portunities to develop RDN. It is necessary to gain better understanding of
creating new business opportunities, forms of organization and their influence
on the system performance.
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