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Abstract
This paper aims to spotlights the main characteristics of research on reverse logistics,
and that by describing and analyzing articles related to production and operations
management field. For this target, a database was built based on articles published
within prestigious scientific journals for the year 2012, and then the next process was
exploring the research topic, methodology and the techniques of analysis. The results are
an overview of research works on reverse logistics that presents clear vision of
researcher interests and their trends of concentration into future research
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1. Introduction
Reverse Logistics is an area that growing attention in recent years and this phenomenon come
into sight of researchers particularly in production and operations management field. The interest
by academic community and supply chain practitioners appears clearly through many scientific
articles within various international journals. In view of this interest, the proposed paper
spotlights the main characteristics of research on reverse logistics such as the evolution of
research; classification of research topics; methodologies and techniques of data analysis. In this
respect, the objective is to analyze and evaluate scientific articles contained by most prestigious
journals that considered having works on the concept of reverse logistics. This study cover only
published articles in the year 2012, and that in reason of time limitation for tackling wider
analysis in accurate manner. Furthermore, the core vision is to provide deepen knowledge about
reverse logistics and highlights directions in which the future investigators could focus on.
Kai Chan et al. (2010) gives a brief description of reverse logistics case whilst compared to its
counterpart, forward logistics, “research in reverse logistics is still in its infancy”, even though
the concept of reverse logistics evolved over the years until becoming consolidated (de Brito and
Dekker, 2004). Among many definitions that have been suggested for this concept, the proposal
of Rogers et al. (2012) shows the most integrated definition given to reverse logistics. They
define reverse logistics as “The process of planning, implementing, and controlling the efficient,
cost-effective flow of raw materials, in-process inventory, finished goods, and related
information from the point of consumption to the point of origin for the purpose of recapturing or
creating value or proper disposal”. Therefore, the selected journals and articles based on contents
that support this definition and excluding others that might not add values to this tenor.
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Consequently, by giving these premises, the rest of this paper is structured as follows: first
describe the methodology that has employed to build the database of articles to be analyzed. Then
present the main research topics within reverse logistics field, methodologies and general view of
the data analysis techniques. Moreover, outlining the main findings of this work and utilize these
results in forming the final conclusion.
2. Methodology
The data collected through formal sources for instance university library database, in which
facilitates the search process. For ease of simplifying work, only selected scientific journals been
considered for this analysis, especially the ones that include studies correlated to reverse logistics
in the year 2012. Further reason for picking year 2012 instead of another year was the
completeness of publications that covers full year from January to December. In contrast, year
2013 does not satisfy the condition since the year is not finished yet.
These chosen articles were centered on areas of ‘Business Management’ and ‘Operation Research
and Management Science’ because these topics most likely include publications on the concept of
reverse logistics (Rubio et al. 2008). On this context, ISI Journal of Citation Reports (2012) used
to sort journals based on impact factors, this helps to choose journals that having high effects into
production and operations management. Afterwards convenient articles gathered and analysis
stage starts.
As pointed out earlier, the fundamental approach of study is to analyze articles among reverse
logistics borders. For this reason, the literature search using terms ‘reverse logistics’ and/or
‘product recovery’ in the title, abstract or keywords of articles appearing in journals during the
period of analysis carried out (Rubio et al. 2008). Thus, the database was completed, which
contained a total of 61 articles published in 9 journals (see table 1). Once the database had built
up, the analysis treat each article based on data collection sheet that includes information
concerning the research topics, the methodology followed and the techniques of analysis
employed.
Table 1. List of Journals

In purpose of standardizing work in logical basis, the scientific recognition was necessary to
classify research topics in reverse logistics into three areas. Firstly, ‘The management of the
recovery and distribution of end-of-life products’; secondly, ‘Production planning and inventory
management’, and finally, ‘Supply chain management issues in reverse logistics’ (Dekker et al.
2004).
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The first research topic, ‘Management of the recovery and distribution of end-of-life products’,
based search and analysis into articles include works in different physical flows exists,
particularly those issues in collection and distribution of end-of-life (EOL) products. Thus aspects
related to network design; flows interaction (forward and reverse), transportation routes or
questions of inbound logistics, among others are covered by this research topic.
The topic ‘Production planning and inventory management’ involves those works that discuss the
coordination of EOL product recovery processes respect to traditional production planning. The
inquiries in cases dealing with interactive phase of reverse logistics management. In addition to
issues comprising inventory control, whilst EOL products generates in traditional models of
inventory management, as well the economic recovery operations in allocating manufacturing
operations (remanufacturing, recycling, reuse).
The last topic, ‘Supply chain management issues in reverse logistics’ concerns those works that
analyzes organizational and strategic decisions, in which reverse flow of EOL products generates
in supply chain management (SCM). For aiming certainty, questions such as long-term
performance of closed-loop supply chains, IT and its roles in reverse logistics and how it SCM,
the impact of environmental constraints into SCM through RL, among others are included in this
topic (Rubio et al. 2008).
The articles framed among each research topic by reviewing the title, abstract, keywords and
general view of paper main body. This procedure repeated over and over in each article to
validate the research topic classification, and incase of doubt topic the decision considered the
approximation of one of three research topics.
Proceeding to next step, the study analyzes each article methodology and setting-up
methodologies collection sheet rely on similar work in characteristics of research on reverse
logistics wherein included methodologies such as case studies, literature review, mathematical
model and survey.
Finally the techniques employed for the data analysis embraces understanding of the main body
of the work and then constructing analysis methods commensurate similar work in analytic
advances, like: the case analysis, control theory, descriptive analysis, mathematical programming,
optimization, markov process and simulation.
3. Results
According to Rubio et al. (2008), the number of articles found related to reverse logistics were 35
papers in year 2005. However, this study presenting 61 articles in 2012 expresses the evolution of
research on reverse logistics by 74.2% (figure 1). The increasing rate of publications indicates
spectacular growth in researcher interest towards environmental issues associated with
production and operations management. One more reason is the attempting for industrial
excellence of integrating business processes among closed-loop supply chain supported by agile
reverse flows.
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Fig. 1. Number of articles published in year 2005 and 2012
Through analyzing the articles by research topics, the first observation takes place that 32.7% (20
articles) included within the topic ‘Management of the recovery and distribution of end-of-life
products’, 34.4% (21 articles) framed within the topic ‘Production planning and inventory
management’, while 32.7% (20 articles) of articles discussed questions related to ‘Supply chain
management issues in reverse logistics’.
Moreover, Int J. Prod. Res, has 55% (11 articles) of total ‘Management of the recovery and
distribution of end-of-life products’ articles. In addition to Journal Prod. Plan. Control, includes
33.3% (7 articles) of total ‘Production planning and inventory management’ articles beside Int. J.
Prod. Econ, has 40% (8 articles) of total ‘Supply chain management issues in reverse logistics’
articles (Table 2).
Table 2. Journal and Research topic

During the analysis of employed methodologies within selected articles (61), both quantitative
and qualitative methods appear in different portions as shown in figure 2. The highest chosen
methodology dealt with reverse logistics is mathematical model, and the lowest one is survey.
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Fig. 2. Research Methodology
Furthermore, whilst sorting the research topic and methodologies (table 3) the application based
on number of articles contained. The results distribute into: ‘Supply chain management issues in
reverse logistics’ includes 44.44% (4 articles) and 62.5% (5) of total case study and literature
review articles 14.75% (9); 13.11% (8) respectively. Then ‘Production planning and inventory
management’ embraces 42.85% (18) of total mathematical model articles 68.85% (42). However
‘Management of the recovery and distribution of EOL products’ share ‘Supply chain
management issues in reverse logistics’ 50% (1) of total survey articles 3.27% (2), see table 4.
Table 3. Articles by topic and methodology
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Table 4. Research topic and methodology

The final synthesis of techniques utilized for data analysis in articles (61 articles) shown as
following (Table 5). ‘Management of the recovery and distribution of EOL products’ includes
50% (6 articles) and 58.33% (7) of total case analysis 19.67% (12), and mathematical
programming 19.67% (12). The ‘Production planning and inventory management’ framed
respectively 100% (4), 55.55% (5), 66.66% (2), and 66.66% (6) of total control theory 6.55% (4);
optimization 14.75% (9); markov process 4.91% (3); and simulation 14.75% (9). Nevertheless
‘Supply chain management issues in reverse logistics’ consists of various distributed percentages
as 58.33% (7) of total descriptive analysis 19.67% (12) articles.
Table 5. Techniques employed for data analysis
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4. Conclusion
Reverse logistics getting enormous attention recently, and that expressed along the current study
wherein the number of articles much greater than previous research analysis. The environmental
aspects in green supply chain management attract researchers to investigate further within
production and operations field. However, the economical crisis force companies to adopt new
methods such as lean production in order to drives their return on investment ahead, and
integrates forward as well as reverse logistics in flexible system.
Regarding the research topics, the ‘Production planning and inventory management’ area
contains more articles compared to others research topics. This variation resulting from the
practical difficulties that encountered firms through implementing reverse logistics on daily basis,
and the interactions with traditional production and inventory management (Journal of
Prod.Plan.Control). Furthermore, Both Int.J.Prod.Res and Int.J.Prod.Econ, has the highest
number of research works on reverse logistics. The research methodology on reverse logistics
constitute mainly by mathematical model 68.85% in which gives bright understanding of
nowadays research trends. However, other methodologies are important and needs more attention
such as survey. The techniques employed for data analysis gives brief view about the way been
these works data’s analyzed. The Case analysis, descriptive analysis, and mathematical
programming own the highest rank among all other techniques.
Consequently, this current work presents an overview of research characteristics on reverse
logistics by providing a database of articles dealt with production and operations management
field. The idea is to classify those articles into specific research topic and then analyzing their
methodologies and pointed out the techniques of data analysis.
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