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Abstract

Development of the practice of reverse logistics in Kenya is relatively low with only limited number of industries having tried
it, but with increased global warming and environmental degradation, it has caused concerns for governments, societies and
business organizations all over the world. The competitive business environments have led to short product life cycle for many
consumer goods. This has led to complex environmental challenges especially in developing countries. Business
organizations, governments, regulatory bodies, and researchers alike have become increasingly interested on how business
operations are impacting on the environment, on the society and on the economy in general. Stringent packaging and
environmental regulations forced firms to be more responsible and accountable for environmental impacts resulting from their
day to day operations even after product sale. Managers including those in the plastic packaging sector firms in Kenya have
begun to realize the need to be environmentally accountable for their activities. The objectives of the study were to; determine
the effects of re-manufacturing on competitiveness of firms in the plastic packaging sector in Nairobi County and to examine
the effects of sustainable packaging on competitiveness of firms in the plastic packaging sector in Nairobi County. This study
was guided by three theories; Resource-Based view theory, Institutional theory, and Systems theory. The study adopted a
descriptive research design. 180 managers and assistant managers of the main departments in all the 22 companies involved in
the manufacture and sale of plastic packaging in Nairobi County and registered by Kenya Association of Manufacturers
(KAM) formed the target population of the study. The study employed census because the number of managers and assistant
mangers (180 respondents) was considered too small to be sampled. The study used primary data. To analyze the data,
descriptive statistics of mean and standard deviation was used. The study found that reverse logistics practices have a
significant impact on the competitiveness of plastic packaging manufacturing companies. An effective and standardized
reverse logistics process can give a firm the necessary competitive advantage to move above peers and competitors, and
possibly capture larger market share within their industry in which they operate because of their superior process and being
able to meet the ever changing demands of their customers. The study recommended that the management of various plastic
packaging manufacturing firms should improve on adoption of reverse logistics practices.

Key words: Logistic Practices, Plastic Packaging, Manufacturing

1. Introduction

In recent years, business organizations, governments, regulatory bodies, academicians and researchers alike have become
increasingly interested on how business operations are impacting on the environment, society and the economy in general.
Stringent packaging and environmental regulations are forcing firms to be more responsible and accountable for residual products
that result from their day to day operations even after product sale. Stakeholder pressure arising from; investors, shareholders,
customers, and non-profit organizations continue to push sustainability into supply chain, making the green initiatives to be seen
as very critical to the firms to address key impacts in product life cycle, representing opportunities for retailers to minimize risks,
cut costs, enter new markets (Wollmuth & lvanova, 2014).

Reverse logistics is 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 value or proper disposal. Remanufacturing and refurbishing activities also may be included in the definition of
reverse logistics (Stevenson, 2007). Reverse logistics concept refers to the processes involved in the management of used or
unused product returns from points of consumption to the producing firm with the aim of recovering and potentially generating
value and also for purposes of proper disposal.

According to Mwaura, Letting, Ithinji & Orwa (2015), reverse logistics refers to as the return of products by customers to the
producing company with the purpose of recovering and potentially generating value from any unused products or components. It
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involves the processes of planning, implementing and controlling the backward flows of items from the end customer back to the
source plant. The process is mainly done on the process inventory, packaging and finishing of goods with an aim to remanufacture
or redistribute, to a point of recovery and appropriate disposal.

According to the findings of Wainaina (2014), the results of the descriptive statistics reveal that most manufacturing firms
adopted reverse logistics practices to achieve reduced costs in their operations: purchasing costs of raw materials, holding costs,
transport cost, stock out costs. Ashby et al., (2012) further indicate that management of wastes in reverse logistics and waste
exchange can lead to cost savings and enhanced competitiveness as a firm’s environmental efficiency is enhanced. They further
point out that reverse logistics provide maximum utilisation of used products, where every output is returned to natural systems or
becomes an input for manufacturing another product. Hazen et al., (2012) suggested that consumers' satisfaction of green reverse
logistics leads to increased levels of loyalty to the firm. These studies agree on one fact that, reverse logistics lead to operational
efficiency which enhances firms' competitiveness.

2. Research Problem

Kenya Vision 2030 emphasizes the need for appropriate manufacturing strategy for efficient and sustainable practices as a way of
making the country globally competitive and a prosperous nation. The plastics industry in Kenya generated a turnover of KES100
billion and employed over 60,000 people (KAM Report, 2016). Despite the massive contribution to the country’s GDP, the
industry is faced with many challenges ranging from shortage of raw materials, aggressive and ever increasing competition,
unstable markets, many types of returns resulting from wrong deliveries and damages, price volatility of materials, to the changing
legal and policy frameworks for waste management in relation to reverse logistics.

Plastic wastes, including bottles and polythene bags, have increasingly become a huge portion of waste posing environmental and
health risks in the society. It is up to manufacturer’s reverse logistics operations to separate the wheat from the chafe, performing
triage and processing it all to reduce costs and mitigate loss, (Business Daily, 2015), at the same time being considerate of the
environment. It is approximated that the manufacturing spends millions of shillings as holding cost in the event of returned
products.

Omorenda and Kwasira (2014) in their study suggested that similar investigation may be carried out on other organizations
such as universities, ministries, counties and so on so as to provide a rich platform for meaningful comparisons. Mwaura et al.,
(2015) on the basis of their findings identified areas of further research as investigation of reverse logistics as it affects economic,
environmental and social performance of food manufacturers. Njuguna and Kagiri (2017) suggested that a similar study be
conducted on other forms of business in different sectors for purposes of comparing results.

Ongombe (2012) found that firms that practiced reverse logistics were able to cut costs more than their competitors making
them more profitable. However, this study did not address the issue of competitiveness and reverse logistics practices. Serut
(2013) concluded that reverse logistics practice had a positive and significant impact on performance of manufacturing firms.
Kabuga (2012) in his study found that the critical barriers that affected implementation of lean procurement methodologies of
large-scale manufacturing firms included lack of system thinking, resistance to change, poor planning, lack of adequate resources.
Despite the many studies in the areas of procurements and reverse logistics practices, none of these studies has been conducted to
assess the effect of remanufacturing, green packaging, and recycling on competitiveness of plastic packaging manufacturing firms
in Nairobi County in Kenya. Based on these, there is sufficient evidence that a knowledge gap exists that needs to be filled
through research. This study therefore seeks to help bridge this gap by assessing the effect of reverse logistics practices on
competitiveness of firms in plastic packaging industry in Nairobi County in Kenya.

3. Objectives of the Study
The specific objectives of the study were:
i. To determine the effects of remanufacturing processes on competitiveness of firms in the plastic packaging industry in
Nairobi County.
ii. To examine the effects of sustainable packaging practices on competitiveness of firms in the plastic packaging industry
in Nairobi County.
4. Review of Literature
4.1 Theoretical Framework

4.1.1 Resource-Based View Theory (RBV)
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Resource-based view theory was developed by Wenefeldt in 1984, for analyzing firm behavior and competitive strategy.
According to Maina and Maina, (2015) resources in an organization include assets, competences, information, and knowledge that
facilitate efficiency and effectiveness. Today's firm cannot be viewed to be competitively superior more than others in the same
field only on the basis of accumulated assets, but on how effectively and efficiently they allocate, manage and exploit both
idiosyncratic and physical resources. While resources are the source of a firm’s capabilities, capabilities are the main source of its
competitive advantage (Schmidt & Keil, 2013). Therefore, reverse logistics can be seen as a capability that allows manufacturers
to use existing resources in alternative yet cost-effectively and ecologically friendly way by extending the product's normal life
beyond its traditional usage (Lai, Wu, and Wong, 2013). Arguments about RBV included Porter’s 1991, 1996 critiques that the
RBYV did not address appropriately the question of explicating the processes by which advantage was created, and that activities
were a more appropriate focus of analysis than resources. Proponents of the RBV have also been criticized for poorly defining the
core constructs of the theory (Foss & Knudsen, 2003).

Ramirez (2012) used the RBV theory to examine whether reverse logistics improves firm performance conditioned by the
creation of knowledge. He found out that companies that develop their capacity to generate new knowledge are able to reduce the
uncertainty of reverse logistics processes, which in turn increases firm performance. In reference to this study, RBV theory is
relevant in that a business organization must be able to obtain, allocate and utilize resources to be able to achieve their objectives.
Reverse logistics capabilities can be considered as unique resources to an organization that will enable them put in place and
implement new business strategies to gain a competitive edge over other players in the same market.

4.2 The Study Variables
This section will discuss competitiveness and reverse logistics practices of a firm.
4.2.1 Competitiveness of a Firm

Many firms make every effort to achieve competitive advantage but very few of these organisations understand what
competitive advantage is and how it can be achieved and kept (Waggoner, 2016). According to Vlachvei, Notta, Karantininis, and
Tsounis (2017), firm competitiveness is measured by a variety of indicators. According to Wangui (2016), firms can improve their
competitiveness when managers use strategies that are defined by the industry characteristics which are not easy to copy. For a
firm to be competitive, it is essential for the customers to be able to differentiate the firm’s goods and services from the
competitors’ products. Managers in plastic packaging manufacturing firms require critical and strategic thinking in their day to
day operations to be able to position their firms in a competitive edge over others in the industry.

A firm is said to be competitive when it adapts to changes in its environment and still generate profits (Mwaura et al., (2015).
According to Okwach, (2012), how a company competes in their business environment represents their competitive strategy that
helps them gain competitive advantage in a unique way. Achieving competitive advantage gives organizations better position,
strengthening the organization in the business environment (Brandt, 2013). Porter and Millar (2012) add that competitive
strategies result in a strategic positioning giving a firm the competitive edge, and eventually, above industry performance.

A firm that is able to meet these increasing customer requirements is going to gain customer loyalty and retain, and perhaps
increase, their overall market share (EI- Nakib, 2012). Hazen, et al. (2012) suggested that consumers' satisfaction of green reverse
logistics leads to increased levels of loyalty to the firm. Business organisations define their growth objectives in terms of; returns
on investments, profit margins, capacity utilisation and productivity, brand image by providing product quality, performance and
superior customer service, and technology in terms of operational efficiency.

4.2.2 Reverse Logistics Practices of a Firm

The concept of reverse logistics has received growing attention in the last decades, due to competition and marketing motives,
direct economic motives and concerns with the environment. With the legislative measures tightening up, there are not many
options left with the companies, but to adopt reverse logistics practices (Kaynak, Kogoglu, & Akgun, 2013).The capability of an
organization to handle and implementing the “product take-back” best practices has quickly become a critical logistical process in
almost all sectors of the economy.

Zhang and Khan, (2017) believe that economic, legal, and social reasons are the few important reasons for implementing or
operating through the reverse logistics systems. Since reverse logistics is a growing area in Kenya, there is need to study its
impact on the supply chains to provide stakeholders and decision makers with information they require to determine whether the
adoption of reverse logistics is helping achieve enterprise objectives, and whether or not to adopt the concept as part of their
supply chain (Moturi, et al., 2013). This is a main reason that reverse logistics processes and their management have increased in
importance within the business community and academia (Gitau and Noor, 2014). According to Muma, et al. (2014), reverse
logistics is positively associated to environmental performance. Chin, et al. (2015) repeat the same result as reverse logistics is
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positively related to environmental performance. On the other hand, Laosirihongthong et al., (2013) found out that reverse
logistics have no significant relationship with performance.

Reverse logistics operations in a supply chain may therefore be considered as an introduction to innovative services of an
organisation’s portfolio, and this may have an important impact on an organisation’s strategic performance in terms of market
effectiveness, as well as, internal cost efficiency (Omorenda & Kwasira, 2014), and hence an enhanced competitive position.
Their findings showed that reverse logistics significantly contributed to profitability. According to the findings of Wainaina
(2014), the results of the descriptive statistics reveal that most manufacturing firms adopted reverse logistics practices to achieve
reduced costs in their operations: purchasing costs of raw materials, holding costs, transport cost, stock out costs. Hazen et al.,
(2012) suggested that consumers' satisfaction of green reverse logistics leads to increased levels of loyalty to the firm. These
studies agree on one fact that, reverse logistics lead to operational efficiency which enhances firms' competitiveness.

According to Rajagopal, Sundram and Naidu (2015), most organisations have considered the importance of reverse logistics to
be competitive advantages. They further add that the emergence of e-commerce and the ever increasing willingness of consumers
to return goods there is need to rethink the significance of Reverse Logistics management. This has also given rise to the
development and incorporation of Reverse Logistics strategies in their business model with the expectation to gain cost
effectiveness and competitive advantage.

4.3 Empirical literature Review

This study will review literature and similar studies with regard to reverse logistics practices and competitiveness of an
organization.

4.3.1 Effects of Remanufacturing on Firm Competitiveness

Wainaina (2014) established that most large scale manufacturing firms implemented remanufacturing practices through used
products that underwent further processes to achieve more value adding goods and services. He further asserts that the huge cut-
downs on production costs have a positive effect on the ability of a firm to afford modern technology with the ability to add new
features such us rebranding and repackaging. This ensures that the newly reproduced products are of better quality and more
appealing to consumers. This in turn increases sales which translate to large amounts of profits leading to increased customer
satisfaction.

Muthemba (2016) found that there was a relationship between reverse logistics and operational performance among
manufacturing firms in Kenya. He sought to review practice of reverse logistics on the basis of category of returns accepted under
damages, empties, re-work, disposal and re-cycling. The study found out that firms carrying out remanufacturing affirmed that 50
percent of the returned products are successfully re-captured and re-circulated back to the market. Muttimos (2014), established
the relationship between reverse logistics practices and organizational performance of manufacturing firms in Kenya, adoption of
remanufacture reverse logistics practices was found to have an initial negative impact on financial performance. With the adoption
of reuse, remanufacture and recycling reverse logistics practices, they found out that there was an accumulated probability
positively impacting on the unaccounted for factors thus registering a net positive impact on the manufacturing firms’ financial
performance. With regard to overall organisational performance, remanufacture reverse logistics was found to have a positive
impact. The study implies that an improvement in financial performance of manufacturing firms would most probably result from
increased adoption of remanufacture and recycling reverse logistics practices.

Nyarega (2015) studied reverse logistics and performance of government owned manufacturing firms in Kenya. In the case of
remanufacture reverse logistic practice, their findings suggest that the practice was sparingly applied by the manufacturing firms
in the study and involved establishment of a product warranty program, training of employees on repair and refurbishing and also
setting up of warehousing and repair workshops in the country. Their model showed that an improvement in the quality of
organisational performance was mainly due to a probably enhanced remanufacturing reverse logistics practices of the
manufacturing firms.

4.3.2 Effects of Sustainable Packaging on Firm Competitiveness

According to a study by Khaksar, et al. (2016) on the effect of green supply chain management practices on environmental
performance and competitive advantage, green supplier was negatively associated with green performance. The results also
suggest that green purchasing as evaluated by purchasing recycled products with reused materials in green packaging in order to
reduce waste besides the existence of formal policy on green purchasing increased green performance. Mogeni and Kiarie (2016)
in their study effect of green logistics practices on performance of supply chains in multinational organizations in Kenya indicated
that the use of agile materials, using the right packaging size for a given product, and increased use of environment- friendly
materials contributed to the improvement of performance of their supply chains by increasing their product returns over time. It is
noteworthy that green logistics practices significantly influences performance of supply chains in Multinational Organizations,
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most notably through the adoption of eco-design practice, green purchasing, reverse logistics, and the up- take of responsive
packaging.

5. Research Methodology
5.1 Research Design

The study adopts a descriptive research design to draw the purpose of the inquiry. This study apply the descriptive research
design as the appropriate tool to assess and draw conclusions on the link between reverse logistics practices and competitiveness
of firms in the plastic packaging industry in Nairobi County. According to Kothari and Garg (2014), studies concerned with
specific predictions, with narration of facts and characteristics concerning individuals, groups or situations are all examples of
descriptive research studies. Salaria (2012) stated that descriptive research is devoted to the gathering of information regarding
prevailing conditions or situations for the purpose of description and interpretation. Further, descriptive research attempts to
answer questions about the current state of individual variables for specific group of individuals (Romero, 2016). Researchers that
have used descriptive research design include; Mwaura, et al., (2015), Serut (2013), Muttimos, (2014), Nyarega, (2015), and
Omorenda & Kwasira, (2014).

3.2 Target Population and Sampling Design
According to Kootsra (2013), a target population is that population to which a researcher wants to generalize the findings of a
study. This study collected data from managers and their assistants in the major departments/functional units that were identified

in the 22 plastic packaging manufacturing companies in Nairobi County, Kenya.

Table 3.1 Target Population

S/ Company No. of Managers No. of Assistant Total
No. Managers

1. Afro Plastics Kenya Limited 6 6 12
2. Betatrad Kenya Limited 3 3 6
3. Dynaplas Limited 5 5 10
4. Just Plastics Limited 4 4 8
5. General Plastics Limited 6 6 12
6. Hi-Plast Limited 4 3

7. Five Star Industries Limited 3 3

8. Packaging Industries Limited 4 4

9. Nairobi Plastics Limited 6 5 11
10. Malplast Industries Limited 5 5 10
11. King Plastics Industries 3 3

12. Polyflex Industries Limited 4 4

13. Polythene Industries Limited 3 3

14. Raffia Bags Kenya Limited 3 3

15. Safepak Limited 6 5 10
16. Rushabh Industries Limited 3 3

17. Scandic Limited 3 3

18. Silafrica Kenya Limited 4 4

19. Styroplast Limited 5 5 10
20. Silpack Industries Limited 4 4 8
21. Torrent East Africa Limited 3 2 5
22. Techpack Industries Limited 5 5 10

Total 92 88 180

Source: Company HR Department 2018

The study used census. A census is a complete enumeration of all respondents in the population. It can be presumed that when
all items are covered, no element of chance is left and highest accuracy is obtained. This study used a census because the number
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of managers and assistant mangers (180 respondents) is considered too small to be sampled. Previous studies that have used
census include Mwaura et al., (2015) and Nyarega (2015).

6. Research Findings and Discussion
6.1 Descriptive Statistics
6.2 Effects of Remanufacturing Processes on Firm Competitiveness

The study sought to determine the effects of remanufacturing processes on competitiveness of firms in the plastic packaging
industry in Nairobi County. The results were presented in table 1 below.

Table 1 Effects of Remanufacturing Processes on Firm Competitiveness

Remanufacturing Processes Mean Std.
Deviation
The company has set up compression molding plants for returns 2.8649 1.24672
The company train employees on remanufacturing processes 3.2703 0.91399
The company has product recall arrangements for end products 3.532 1.0856
The company has an upgrading mechanisms of returned products 3.3243 1.01051
The company performs re-designing of products for reuse 3.4595 1.04258
The company does refurbishment of returned products 3.5045 1.07766
The company has set up and implemented quality standards for reuse 3.5135 1.13510
The company uses recycled products as raw materials 3.4505 1.08493
The company has dedicated staff to handle customers complains 3.5405 1.14244

The results showed that the company has dedicated staff to handle customers complaints had the mean of 3.5405 with a
standard deviation of 1.14244, The company has set up and implemented quality standards for reuse had the mean of 3.5135 with
a standard deviation of 1.13510, The company has product recall arrangements for end products had the mean of 3.532 with a
standard deviation of 1.0856, The company does refurbishment of returned products had the mean of 3.5045 with a standard
deviation of 1.07766, The company performs re-designing of products for reuse had the mean of 3.4595 with a standard deviation
of 1.04258, The company uses recycled products as raw materials had the mean of 3.4505 with a standard deviation of 1.08493
The company has an upgrading mechanisms of returned products had the mean of 3.3243 with a standard deviation of 1.01051
The company train employees on remanufacturing processes had the mean of 3.2703 with a standard deviation 0f.91399, The
company has set up compression molding plants for returns had the mean of 2.8649 with a standard deviation of 1.24672. From
the results, it was established that the company has dedicated staff to handle customers’ complaints had the highest mean of
3.5405 with a standard deviation while company has set up compression molding plants for returns had the lowest mean of 2.8649
with a standard deviation of 1.24672.

4.3 Effects of Sustainable Packaging Practices on Firm Competitiveness

The study sought to examine the effects of sustainable packaging practices on competitiveness of firms in the plastic
packaging industry in Nairobi County. The results were presented in table 2 below.

Table 2 Effects of Sustainable Packaging Practices on Firm Competitiveness

Sustainable Packaging Practices Mean Std.
Deviation
The company has implemented health and safety standards on end products 2.5946 1.13120
The company uses of biodegradable materials as raw materials 3.1261 1.09642
The company uses energy efficient processes in manufacturing of products 3.0991 1.01762
The company uses of Polyethylene Terephthalate (PET) materials in molding 3.2342 1.08674
processes
The company implemented eco-designing and repackaging practices 3.2523 1.20203
3.6126 1.18453
The company has eco-labeling mechanisms of products
The company has carried out product life cycle assessments for their products 3.5045 1.27118
2.5946 1.09858

The company has reduction measures in material usage
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The study indicated that the company has eco-labeling mechanisms of products had the highest mean of 3.6126 with standard
deviation of 1.18453 followed by The company has carried out product life cycle assessments for their products which had a
mean of 3.5045 with standard deviation of 1.27118, The company implemented eco-designing and repackaging practices had a
mean of 3.2523 with standard deviation of 1.20203, The company uses of biodegradable materials as raw materials had a mean of
3.1261 with standard deviation of 1.09642, The company uses of Polyethylene Terephthalate (PET) materials in molding
processes had a mean of 3.2342 with standard deviation of 1.08674, The company uses energy efficient processes in
manufacturing of products had a mean of 3.0991 with standard deviation of 1.01762, The company has implemented health and
safety standards on end products had a mean of 2.5946 with standard deviation of 1.13120.

Table 3 Firm Competitiveness

Financial and Market Performance and Operational Efficiency Indicators Mean Std.
Deviation
The company has maintained a big market share growth 3.2973 0.86964
The company has boosted sales volume growth in units 3.5315 0.90272
The company has boosted sales volume growth in shillings 3.3063 0.95148
The company has seen an increase in profit margins 3.1802 0.84421
The company has seen a reduction in cost of production 3.4414 0.99713
The company has gained higher returns on investments 3.4775 1.06896
The company has an enhanced product and volume mix 3.5135 0.90317
The company maintains a cost effective product offering 3.3784 0.83180
The company has reduced operational costs 3.1622 0.94907
The company has protection mechanisms of brand 3.5315 0.91274
The company maintains manageable inventory levels 4.5946 1.2312
The company ensured perfect customer orders 4.1261 1.09642
The company maintains overall efficiency and effectiveness 3.0991 1.01762
The company enjoyed increased inventory turn over 2.2342 1.08674
The company ensured conformance to product specification 2.2523 1.20203
The company ensured that there is enhanced product performance 3.6126 1.18453
There is reduced number of customer complaints with regard to the company’s 3.5045 1.27118
products
The company ensured conformance with environmental regulations 4.4946 1.09858
The company used renewable energy to save on energy usage 1.2521 1.00201

The study showed that the company has protection mechanisms of brand had a mean of 3.5315 with standard deviation of
0.91274, The company has boosted sales volume growth in units had a mean of 3.5315 with standard deviation of 0.90272, The
company has an enhanced product and volume mix had a mean of 3.5135 with standard deviation of 0.90317, The company has
gained higher returns on investments had a mean of 3.47753 with standard deviation of 1.06896, The company has seen a
reduction in cost of production had a mean of 3.4414 with standard deviation of 0.99713, The company has reduced operational
costs had a mean of 3.1622 with standard deviation of 0.94907, The company maintains a cost effective product offering had a
mean of 3.3784 with standard deviation of .83180, The company has boosted sales volume growth in shillings had a mean of
3.3063 with standard deviation of 0.95148, The company has seen an increase in profit margins had a mean of 3.1802 with
standard deviation of 0.84421, The company has maintained a big market share growth had a mean of 3.2973 with standard
deviation of 0.86964.

From the results, it was indicated that financial and market performance of the company had protection mechanisms of brand
which had the highest mean while the company has maintained a big market share growth had lowest mean. Based on operational
efficiency, the study sought to establish the extent the respondent agreed that the organization has changed operational efficiency
outcomes in reverse logistics practice. The result presented in table 4.11 showed that the company maintained manageable
inventory levels had a mean of 4.5946 with standard deviation of 1.2312, The company ensure conformance with environmental
regulations had a mean of 4.4946 with standard deviation of 1.09858, The company ensured perfect customer orders had a mean
of 4.1261 with standard deviation of 1.09642, The company ensured that there is enhanced product performance had a mean of
3.6126 with standard deviation of 1.18453, There was reduced number of customer complaints with regard to the company’s
products had a mean of 3.5045 with standard deviation of 1.27118, The company maintained overall operational efficiency and
effectiveness had a mean of 3.0991 with standard deviation of 1.01762, The company ensured conformance to product
specification had a mean of 2.2523 with standard deviation of 1.20203, the company enjoyed increased inventory turnover had a
mean of 2.2342 with standard deviation of 1.08674 and the company used renewable energy to save on energy usage had a mean
of 1.2521 with standard deviation of 1.00201.
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From the result presented above it shows that the company maintained manageable inventory levels with the highest mean
whereas the company used renewable energy to save on energy usage with the lowest mean.

6.2 Inferential Statistics
6.2.1 Correlation Analysis

Correlation analysis was also used to establish the relationship between variables. The study showed that correlation analysis
which remanufacturing had a positive correlation 1 with significant relationship, remanufacturing was positively correlated to
sustainable packaging at 0.504 with p value at 0.000, recycling practices was positively correlated at r 0.345 with p value of 0.000

and logistics management information systems had 0.325 with p value of 0.000.

Table 4 Correlation Analysis

Remanufacturing Sustainable
packaging

Pearson Correlation 1
Remanufacturing activities Sig. (2-tailed)

N 111

Pearson Correlation 504** 1
Sustainable packaging Sig. (2-tailed) 000

N 111 111

The study agreed with the study of Waggoner, 2016) affirmed that competitiveness is measured by a variety of indicators.
However Wangui (2016) found that firms can improve their competitiveness when managers use strategies that are defined by the
industry characteristics which are not easy to copy. For a firm to be competitive, it is essential for the customers to be able to
differentiate the firm’s goods and services from the competitors’ products. Managers in plastic packaging manufacturing firms
require critical and strategic thinking in their day to day operations to be able to position their firms in a competitive edge over
others in the industry.

7. Conclusion and Recommendations
7.1 Conclusion

Reverse logistics practices have a significant impact on the competitiveness of plastic packaging manufacturing companies.
An effective and standardized reverse logistics process can give a firm the necessary competitive advantage to move above peers
and competitors, and possibly capture larger market share within their industry in which they operate because of their superior
process and being able to meet the ever changing demands of their customers. All the three variables were found to be
significantly influencing the competitiveness of the firms.

The study found that the organization has changed its financial and market performance to operational efficiency outcomes by
adopting reverse logistics practice. The study concluded that the company has protection mechanisms of brand. The company has
seen an increase in profit margins. The company has maintained a big market share growth. Remanufacturing had a positive
correlation to sustainable packaging. The recycling practices were positively correlated to and logistics management information
systems.

This study concluded that the plastic packaging firms adopted remanufacturing activities for competitiveness. The companies
have product recall arrangements for their end products and have put in place refurbishment processes for returned products. Most
of the companies perform re-designing of products for reuse and uses recycled products as raw materials.

The study found that the organization applied sustainable packaging processes to gain a competitive advantage. The study also
found that the company has eco-labeling mechanisms of products followed by carrying product life cycle assessments. The
companies highly use Polyethylene Terephthalate (PET) materials in their molding processes and uses energy efficient processes
in manufacturing. They have also implemented health and safety standards for their finished products by providing clear and
proper labels on their recyclable containers.

7.2 Recommendations

The study recommended that the management of various plastic packaging manufacturing firms consider putting in place targeted
measures intended to spur adoption of reverse logistics practices. Though the findings show that adoption of the reverse logistics
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practices is fairly good in these firms, the attention of stakeholders needs to be concentrated on areas that create and support an
environmental department within their firms tasked with monitoring the process of adoption of reverse logistics practices.

In determining the success of the adoption of reverse logistics, the manner in which an organization handles the processes is
important. Firms should try as much as possible to tailor make their processes to best suit their unique needs, they should address
reverse logistics issues preferably with technologies they have developed and create their own systems and procedures to handle
returns considering an overlap between the consumers’ needs, those of the organization, and those of other stakeholders.

The study also recommends that the plastic packaging manufacturing firms should establish clear and dedicated lines for return
of used plastic packaging especially the recyclable. For the recyclable, the company will ensure that it reduces dumping and thus
serve to conserve the environment. Also these lines will allow in extending the useful life of the products through re manufacturing
that restores product functionality. The study recommends that the plastic packaging manufacturing companies should provide a
central location point for the collection of returned and also used plastic product. This will reduce the costs involved in reverse
logistics processes. It also saves time for other productive business activities.
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