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Abstract: Logistics management is an integrated part of supply chain management. Reverse logistics is for all operations
related to the reuse of products and materials. It is "the process of moving goods from their typical final destination for the
purpose of recycling, reuse, capturing value, or proper disposal. Remanufacturing and refurbishing activities also may be
included in the definition of reverse logistics." Growing green concerns and advancement of green supply chain management
concepts and practices make it all the more relevant. The number of publications on the topic of reverse logistics has increased
significantly over the past two decades. This research paper investigates the relationship between reverse logistics operation,
environmental performance, and competitive advantage, financial and operational performance of pharmaceutical firms located
in India. This research paper has been adopted simultaneous regression method to test hypothesis. The results indicate that all
endogenous (operational, environmental and financial performance) except competitive advantage are positively and
significantly correlated with reverse logistics operations, while competitive advantages and reverse logistics operations have
insignificant relationship. In addition, due to adoption of reverse logistics, firms may increase their overall performance and
increase the efficiency of manufacturing processes due to elimination of waste. Furthermore, implementing reverse logistics
operations, more opportunities to firms to improve their products’ quality and reduce their end-to-end supply chain cost will
take place.
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“returning empty bottles” and also give some percentage to
retailers for their efforts to motivate consumers to return
empty bottles. The primary goal of reverse logistics is to
reduce harmful effects on environmental sustainability and
also increase efficiency of supply chain with reduction of
costs. Green et al., [1] highlighted that the primary objective
of reverse logistics cannot be to make profits without proper
integration between end-to-end supply chain members (See
Figure 1). Tsoulfas and Pappis [2] onducted a research to
explore the advantages of reverse logistics. The findings
show that reverse logistics is not only reducing harmful
effects on environment but also enhancing financial
performance and operational performance of firms. In similar
line, Thierry et al., [3] and Brito et al., [4] had been reported
that reverse logistics have its reasons because of several

1. Introduction

In last couple of years, the concept of reverse logistics
were booming and a number of firms started to consider and
adopt reverse logistics function in their supply chain as a
mandatory function. Definitely, reverse logistics function is
mainly based on collecting used, broken and expired
products from customers for remanufacturing, recycling, and
refilling etc. The best example for understanding reverse
logistics concept is beverage firms such as COCA Cola or
PEPSI, they distribute their beverages to distributors or
retailers and after couple of days, firms again distribute new
filled bottles of beverages and collecte empty bottles for
refilling. Usually firms give incentive to consumers for
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advantages. The most significant reasons are the following:
1. Economic: decreasing the use of components and raw
materials, creating more added value for end-to-use
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products, and reducing disposal costs), improving
customer relations and demonstration of
environmentally responsible behavior.

Value Impact

Figure 1. Integrated Reverse Logistics.

2. Legal: in many European and Western countries,
companies are held accountable for the recovery or
correction on disposal of waste generated by products
they manufacture.

3. Social: the increased social awareness in need to
protect the environment has led to increasing demands
for environmentally responsible behavior by firms.

For another side, there is also some problems and
challenges faced by firms. Subramanian and Subramanyam,
[5]; Agrawal et al., [6] found some marketing challenges in
the remanufactured and recycled products for example:

1. The willingness to pay (WTP) for remanufactured
products: Michaud and Llerena, [7] used experimental
auctions to describe consumers'’ WTP for remanufactured
products, looking for evidence that consumers tend to value
the remanufactured product less than the original one, and are
not willing to pay a premium for the remanufactured product.

2. Cannibalization: Atasu et al., [8] showed that
remanufacturing does not always cannibalize new product
sales, and if it does, the additional profits of remanufacturing
can outweigh the cannibalization costs; for this same issue.

3. Competition: this is another issue faced by firms,
because a firm who sell remanufactured products is often
unable to compete with a firm who only sell original
products.

In this article, an introduction to the reverse logistics
concept has been presented. The main idea and contribution
of this research is to explore the answer of the following
questions:

Q.1. Does reverse logistics reduce end-to-end supply chain
costs and increase financial and environmental performance?

Q.2. Does reverse logistics really build a competitive
advantage for the firms in terms of customer satisfaction,
trust and social acceptance?

Q.3. Does reverse logistics increase the efficiency of
supply chain and logistics operations due to waste reduction?

2. Literature Review and Hypothesis
Development

Logistics management is an integrated part of supply chain
management [9]. According to the Lin, [10] and Stank et al.
[11] integrating logistics processes of all supply chain
partners are to better serve the needs of ultimate customers.
The Council of Supply Chain Management Professionals [12]
defined logistics management as “that part of supply chain
management that plans, implements and controls the efficient,
effective forward and reverse flow of goods. Rodrigues et al.
[11] recognize that in supply chain, a big portion of cost is
logistics operation and it will increase in global logistics
context. Rabinovich and Knemeyer [12] conducted a research
on advantages and challenges involved in reverse logistics.
The results showed that firms may improve their financial
performance in terms of cost cutting and reduction of
materials, recycling and remanufacturing procedure. In
addition, reverse logistics also helps firms to improve
environmental performance and provide opportunity to build
competitive advantage in the market. Lai and Cheng [13]
discuss the importance of a supply chain focus on the part of
transport logistics service providers as they function to link
suppliers, manufacturers, sellers, and customers throughout
the supply chain. They argue that transport logistics service
providers must focus on supply chain performance in
addition to organizational performance.

Chopra and Meindl, [14] highlighted that reverse logistics
reduces the cost of supply chain and increase the efficiency
of processes. Meredith and Shafer, [15] explained that
recycling and remanufacturing techniques not only protect
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environmental sustainability but also improve financial
performance of supply chain and increase customers
satisfaction and trust on firms’ products. The logistics
performance  construct reflects the  organization’s
performance as it relates to its ability to deliver goods and
services in the precise quantities and at precise time required
by customers. Bowersox et al. [16] incorporated performance
metrics such as customer satisfaction, delivery speed,
delivery dependability, and delivery flexibility. Marketing
performance reflects the organization’s ability to increase
sales and expand market share as compared to its competition
(17; 18).

According to the numerous researchers, reverse logistics is
a small part of green supply chain management, because
green supply chain management bottom line is to enhance
environmental sustainability without reducing economic
growth of firms. But the ideology of green supply chain is far
greater than reverse logistics. If firms work on reverse
logistics so partially they may also work on green practices
and/or green manufacturing. Khan and Dong, [19] Green
manufacturing includes applying the green resources in
industry, which can in the long run lead to competitive
advantage by increasing efficiency through increasing
production quality and output at optimum cost. Green
manufacturing is associated with manufacturing production
practices which use more environmentally-friendly resources
and provide maximum output with little or no waste or
pollution during production. Claycomb et al., [20] and Green
et al., [21] Green manufacturing can lead to use reduction of
raw materials, reduction of energy consumption, fewer
manufacturing steps, and lower environmental and
occupational safety expenses, along with an improved
corporate image. Vokurka and Lummus [22] specified the
primary objective of reverse logistics as adding value for
customers and also reducing supply chain costs. The added
value should be reflected in the cost, quality, flexibility, and
delivery components of supply chain performance.

Oliver and Delbridge [23] described that reverse logistics
functions enhance customers’ loyalty and provide
opportunity to firms to build strong relationship with
customers. On the other hand, Carter and Narasimhan, [24]
reverse logistics creates financial burden on supply chain
performance and also reduces the quality of products. Wisner
[25] surveyed US and European manufacturing and service
organizations and structurally assessed a model that
incorporated supplier management and customer relationship
strategies as antecedents to supply chain management
strategy and firm performance as a consequence. Additional
empirical evidence was provided by Armistead and Mapes
[26], who collected data from 38 UK manufacturing
organizations. They measured supply chain integration and
perceptions of manufacturing performance and found them
be highly and positively correlated.

Green et al. [27] surveyed sales managers for
manufacturing firms and found a positive link between
reverser logistics, environmental and financial performance.
Khan and Dong, [19] conducted research to investigate the

linkage between reverse logistics and competitive advantage.
The findings showed that reverse logistics is significantly and
positively correlated with organizational performance and
also provides opportunity to firms to build competitive
advantage through social services, reliability and strong
relationship with customers. On the basis of above cited
research papers, we have developed the following
hypothesis:

H1: Reverse logistics improves financial performance of
the firms.

H2: Reverse logistics protects environmental sustainability
and increases environmental performance of firms

H3: Reverse logistics provides opportunity to build
competitive advantage in the market

H4: Reverse logistics increases operational efficiency due
to waste reduction.

3. Methodology

This research paper has adopted linear regression
technique to test hypothesis. First of all, we developed
pre-test questionnaire for pilot study and after consultation
with seniors’ industry experts, we developed the final
questionnaire with improvement. The questionnaire mainly
covered five portion including reverse logistics, operational
performance, competitive advantage, financial and
environmental performance. The data were taken from
supply chain specialist of pharmaceutical companies located
in Mumbai, India during January to April 2017. Figure 2
draws the research model.

Environmental
performance

Financial
performance

Reverse
logistics
operations

Competitive
advantage

Operational
performance

Figure 2. Research model.

A total of 147 filled questionnaires were received, 26 were
identified as not suitable and useable. The data from 121 firms
detailed were included in the dataset for further analysis. The
primary goal is to measure the theorized model. Table 1
indicates the demographic profile of firms.
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Table 1. Respondents profile.

Demographics Number of respondents
Job title

Supply chain officers 99
Supply chain managers 22
Age of firm

Less than 5 years 9
5 to 10 years 16
11 to 15 years 26
16 to 20 years 57
More than 20 years 13
Number of employees

Less than 50 workers 11
50 to 100 workers 31
101 to 160 workers 48
161 to 250 workers 23
More than 250 workers 8

4. Results and Discussion

The research performs reliability, descriptive statistics, and
correlational matrix before going towards adopting linear
multiple regression method. The table 2 shows the descriptive
statistics and correlation between endogenous and exogenous
variables.

Table 2. Descriptive Statistics and Correlational Matrix.

Mean Std.Dev. 1 2 3 4 5
1 1.68 0.54 1
2 214 072 0.361** 1
3 2.89 1.04 0.141%*  0.304** 1
4 218 0.91 0.139 0.441* 0.324 1
5 1.74  0.65 0.471* 0.431**  0.211**  0.251 1

Note: *p.05 (2-tailed); **p<.01 (2-tailed)

1 indicate reverse logistics operation; 2 shows environmental performance; 3
shows financial performance; 4 display operational performance and 5
indicate competitive advantage.

Table 3 draws the simultaneous regression results. The
findings show that revers logistics really has positive and
significant relationship with environmental, financial and
operational performance except competitive advantage. The
results indicate that competitive advantage and reverse
logistics operation has insignificant relationship.

Table 3. Results of Hypothesis.

Hyp. Predictors SE B VIF t-stat  Sig
(Constant) 121 514 4252 0.000
H1 Environmental  .042 182 1.311 2.781 0.000%**
H2 Financial .035 115 1.444 5112 0.000%*
H3 Operational .038 121 1.541  6.145  0.003*
H4 Competitive .035 213 1.129 0415  0.312

F =37.22; Adj R2 =42.4; *P <.05; **P <. 001

In our results, environmental performance can be increased
by 18.2% through adoption of reverse logistics operation. The
results also are supported by Guide and Wassenhove [28].
They conducted their study to investigate the association
between reverse logistics and environmental performance in
the context of European countries. The finding shows that due
to adoption of reverse logistics environmental performance
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significantly increases. Because the bottom line of reverse
logistics is to reduce the harmful effects on environment and
use recycling and remanufacturing techniques, which not only
reduce the solid waste but also increase the efficiency of
processes. Fleischmann et al. [29] also found the positive
linkage between environmental sustainability and reverse
logistics operations.

The results show that competitive advantage has
insignificant relationship with reverse logistics. On the other
hand, financial and operational performance is improved by
11.5% and 12.1% respectively due to implementation of
reverse logistics operations in pharmaceutical firms. Similarly
Hazen et al. [30] found that operational performance of firms
may be enhanced due to reduction of waste. Reverse logistics
and green practices are most suitable for this purpose. Pagell
et al. [31] and Acquaye et al. [32] highlighted that firms can
improve their operational performance through adoption of
successful reverse logistics implementation. On the other hand,
Khan and Dong, [19] and Kaur et al. [33] conducted a research
in the context of Pakistan and found that firms’ financial
performance can be enhanced by adoption of recycling,
remanufacturing activities, which is a part of reverse logistic
operations. In fact, they also emphasized that financial
performance not only can be achieved through increment in
profitability but also can be increased through reduction in
end-to-end supply chain cost and the reverse logistics
operations significantly reduce the cost of end-to-end supply
chain [34-35].

N
Environmental
performance
0.182%*% J
Financial
performance
Reverse
logistics 0.115%*
operations — y
Competitive
0.213ns P
advantage
J
0.121*
Operational
performance

Figure 3. Model with Hypothesis Results.

5. Conclusion

The total hypothesis of research operational performance,
financial performance and environmental performance are
supported except competitive advantage. The figure 3 and
table 3 have illustrated the results of hypothesis.

The study explores the effects of reverse logistics on
environmental, financial and operational performance of
pharmaceutical firms located in Mumbai, India. The results
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show firms performance would increase due to adoption of
reverse logistics. In addition, a number of developed and
developing countries have already adopted reverse logistics

and

reverse supply chain ideology in their firms, which

enhance their performance on the whole. Therefore, it is
suggested that the companies located in Mumbai, India should
adopt reverse logistics in their firms to increase the overall

performance

including, environmental, operational, and

financial performance.
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