ECOMNZTOR

Make Your Publications Visible.

Nassereddine, Abdallah; Wehbe, Ali

Article

A Service of

ﬂ I I I Leibniz-Informationszentrum
° Wirtschaft
o B Leibniz Information Centre
h for Economics

Competition and resilience: Lean manufacturing in the

plastic industry in Lebanon

Arab Economic and Business Journal

Provided in Cooperation with:
Holy Spirit University of Kaslik

Suggested Citation: Nassereddine, Abdallah; Wehbe, Ali (2018) : Competition and resilience: Lean
manufacturing in the plastic industry in Lebanon, Arab Economic and Business Journal, ISSN
2214-4625, Elsevier, Amsterdam, Vol. 13, Iss. 2, pp. 179-189,

https://doi.org/10.1016/j.aebj.2018.11.001

This Version is available at:
https://hdl.handle.net/10419/246226

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen

Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,

gelten abweichend von diesen Nutzungsbedingungen die in der dort

genannten Lizenz gewahrten Nutzungsrechte.

@ https://creati flicenses/by-nc-nd/4.0
WWW.ECOM5TOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1016/j.aebj.2018.11.001%0A
https://hdl.handle.net/10419/246226
https://creativecommons.org/licenses/by-nc-nd/4.0
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

ARAB ECONOMIC AND BUSINESS JOURNAL 13 (2018) 179-189

—

~=
USEK

HOLY SPIRIT UNIVERSITY
OF KASLIK

Available online at www.sciencedirect.com

ScienceDirect |
E l:;‘ ARAB ECONOMIC

5 & BUSINESS JOURNAL

journal homepage: www.elsevier.com/locate/aebj

Review article

Competition and resilience: Lean manufacturing in
the plastic industry in Lebanon

t.)

Check for
updates

Abdallah Nassereddine ®*, Ali Wehbe"

@Faculty of Business Administration, Beirut Arab University, Beirut, P.O. Box 11-50-20, Riad EI Solh 11072809,

Lebanon

® Faculty of Business Administration, Modern University for Business and Sciences, P.O. Box 113-7501, Beirut, Lebanon

ARTICLE INFO

Article history:
Received 20 November 2018
Accepted 21 November 2018

Keywords:

Lean manufacturing system
Competition

Challenges and barriers
Plastic industry

Lebanon

ABSTRACT

In recent years, competition in the Lebanese plastic industry has significantly increased. At the
same time, industry reports have shown that the sector is still resilient. A closer look at the sector
shows that mounting competition incentivized many firms to adopt manufacturing systems that
can provide better cost and quality. A large number of studies in the literature have focused on
lean production and its efficiency gains. However, the challenges remain in the ability to
implement the lean philosophy in manufacturing industries. This paper aims to explore the
production system in the plastic manufacturing in Lebanon and shed the light on the
implementation of the lean system and its related barriers. Based on the literature, a map of lean
practices is drawn. A survey analysis using a sample of 20 factories is performed to explore the
status of lean implementation in these organizations. The results indicate the existence of
several barriers and challenges that prevent the Lebanese plastic manufacturing firms to
implement lean practices. Firms suffer from a wide misconception of the lean system. Moreover,
theresults reveal that several firms use some aspects of lean manufacturing without realizing it.
© 2018 The Authors. Production and hosting by Elsevier B.V. on behalf of Holy Spirit
University of Kaslik. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Challenges and global competition have forced manufacturing firms all over the world to search for manufacturing strategies to
increase their level of efficiency in order to be more competitive both locally or internationally. Firms from different industries
producing various types of products and services do not face the same challenges and the same level of competition. In this
environment, firms aim to become more competitive by improving the quality of their products without causing disruption to their
cost. Several approaches are available to improve the quality of manufacturing. However, these approaches are not all suitable for
alltypes of organizations and industries but tend to depend on the resources they have and the effect they have on cost and quality.
A popular approach to improve quality and increase efficiency at the same time is known as the lean manufacturing system. Lean
manufacturing can be understood as an integrated manufacturing system that aims to maximize the capacity of industry
utilization and minimize the level of inventory that can become overloaded. Using lean manufacturing can minimize the system
process including processing time of production as well as costs and wastes (De Treville & Antonakis, 2006). Over that last decade,
the lean concept has become well-known in the operation management of industries. According to previous studies, industries
that implemented the lean manufacturing system witnessed production performance that is better and superior comparison to
competitors in terms of quality and cost (Cua, McKone, & Schroeder, 2001; De Menezes, Wood, & Gelade, 2010). However, adopting
the lean concept is challenging for manufacturing industries especially in countries that suffer from lacking resources, tools and
techniques that are necessary to implement this concept. Lebanon is selected in this paper because it is one example of countries
facing substantial barriers and challenges to implement the system. The Lebanese manufacturing industries have for along time
suffered from rising cost and rising competitive pressure from imports from other countries. Some unofficial reports state that
over 288 manufacturing firms have shut down since 2011 due to increased competition, rising operating cost and lack of
governmental incentives. However, Blominvest, in its 2016 report shows that manufacturing firms in the plastic industry have
remainedresilient. At the same time, the report explains that the strengths of the sector is mostly due to their large export markets,
low oil prices, and the weak Euro (Blominvest, 2016). However, it is not clear as to whether this resilience is related to the operating
efficiency of their manufacturing process which might be boosting those positive factors. As such, this paper aims to explore the
existence of lean manufacturing process and its different aspects in the plastic industry in Lebanon, and identify the barriers and
challenges of its implementation. For instance, the system or some of its aspects might be behind the resilience of the sector and
could bring long term benefits when the current favorable conditions change. A survey analysis using a sample of 20 Lebanese
factories in the plastic industry reveal that several firms use some aspects of lean manufacturing without realizing it. The results
show that the existence of substantial barriers and challenges that prevent the Lebanese plastic manufacturing firms to
implement lean practices. Among the most important barriers is the firm’s wide misconception of the lean system. The next
section of the paper provides a literature review followed by the methodology of the paper based on a survey of industrial plastic
firms in Lebanon. Section four provides the results and findings while the last section concludes.

2. Literature review

The most popular definition of lean manufacturing systemis provided by Toyota that defines it as a comprehensive set of practices
and techniques which enhance the organizations benefit by eliminating wastes, cost and improving quality. The concept is well
known and implemented in the Japanese manufacturing industry. In fact, these organizations implement the lean system to
benefit from reducing cost by eliminating wastes (Green, 2000). Waste elimination and continuous improvement are therefore
considered as the two basic elements of this concept. The system leads organizations to be leaner and characterized by flexibility
and to be more responsive to waste reduction (Wilson, Araba, Chinwah, & Cheeseman, 2009).

Lean manufacturing is viewed as an alternative approach to the traditional manufacturing model (Hayes, 1981). This new
paradigm can be used in a wide range of factories worldwide in their operations that it could influence and serve their strategies
(Katayama & Bennett, 1996). There are many principles of lean manufacturing system and they all target the same goal of
eliminating wastes and non-valuable activities (Womack, Jones, & Roos, 1990). Implementing the lean system generates value
from organization activities starting from raw materials to the finished goods or services.

The lean system includes several practices that are all related to each other. Organizations must apply them all to reach an
integrated lean system and for achieving the main objective of elimination waste, reducing cost, and improving performance
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(Liker, 2004). Shah and Ward (2003) define about 15 practices of lean manufacturing such as six sigma, visual management, A3
thinking, Kanban, and Justin time. In a more restrictive way, there are five elements that together with flexibility can help achieve
the concept of the lean manufacturing system. These factors include the elimination of zero and value activities, the reliance on
multifunctional teams, the continuous improvements of the process, and the supplier integration.

The lean system is not only about reducing cost in terms of workforce reduction or cutting inventory but it is a long term growth
strategy that merge several practices and as such must be adopted by the top management. Moreover, the difficulty of competing with
local and international companies leads firms to shift from traditional manufacturing system to a lean system but this change requires
to get over some barriers and challenges in order to get this shift successfully. As such, the successful implementation of the lean
manufacturing system, depends on some crucial factors such asleadership, good management, finance, skills and expertise, aswellasa
strong corporate culture directed toward efficiency in the organization (Balle, 2005; Chaisorn & Lila, 2011; Nordin, Deros, & Wahab, 2010).

For instance, a recent research done by Dora and Kumar (2016) find that there are barriers and challenges that small and
medium enterprises (SMEs) should avoid in order to implement the lean system. These barriers and challenges were examined by
Boyer and Sovilla (2003) in hisresearch about the lean system implementation. These two studies focused on the list of barriers and
highlight the culture and financial aspects. The barriers of the lean system implementation were also examined by Bednarek and
Luna (2008). The results shed the light on the tools, principles, practice, and application of the lean system. The paper explains how
focusing on individual tasks instead of focusing development the whole enterprise can become a serious barrier to the lean system
implementation. Another important barrier in the paper is the lack of the needed resource that are essential for the lean system
and the lack of training that aims to develop the skills of the employees. The underlying argument is that with training the level of
resistance to apply the lean system decreases.

In another paper, Pingyu and Yu (2010) runs a survey about the lean system implementation in some Chinese industries. The
survey shows that the lack of understanding of the lean system and its benefits are considered as major barriers. In addition, as
mentioned by Bednarek and Luna (2008), Pingyu and Yu (2010) argue that the resistance of the firms’ employees to the lean system
isagain animportantbarrier. For instance, employees resist the system due to their fear of losing their jobs and of being replaced by
a smoother system that in their view is aimed at downsizing and reducing the workforce in the organization. The resistance of
change is a common phenomenon as it raises fear of failure and companies fear from failure because failure needs money and
efforts to overcome. Another importantbarrier highlighted in Pingyu and Yu (2010) is the perception of managers of the time frame
benefits of the lean system. Managers tend to be believe that the rewards to achieve from the lean system are uncertain and its
return on investmentis long to be achieved. As such, they tend to avoid implementing the system due the lack of support from the
top management. The lack of employee skills related to the lean system is also among the barriers of implementation as explained
by Bednarek and Luna (2008). In that sense, organizations need to find ways to motivate their employees to get trained and learn
new skills that add value not only to the organization, but also to themselves.

Another paper by Radnor, Walley, Stephens, and Bucci (2006) explores the barriers of the lean system implementation. The
results of his paper show that there are three main critical issues related to the barriers and challenges of applying the lean system.
All the barriers and challenges come under these three main issues namely human capital, operation and sustainability. These
were confirmed thereafter by Bollbach (2012) which gives special attention to the issues related to human resources that tend tobe
affected by the external environment.

The barriers and challenges that SMEs face when implementing the lean system in China as explained above, are also re-
affirmedin Sahwan, AbRahman, and Deros (2012) in the context of Malaysia. According to Sahwan et al. (2012), the mostimportant
barriers of the lean system implementation in Malaysian industries lie in the lack of awareness as well as the lack of systematic
way in implementing the lean system during the transitional phase of implementation. These barriers are intensified in Malaysia
by the existing technological and financial gaps that prevent successful implementation. Garg et al. (2014) reveal a list of barriers
re-affirming the above barriers in the context of SMEs and show that the lean system implementation is far from easy to achieve.
His research is applied in a context similar to the Lebanese one, where firms are mostly small and medium, and where large
enterprises tend to be almost inexistent.

Most studies which relate to the lean system implementation barriers focused on defining the main changes associated with
the system, and on adopting the lean thinking though better understanding of the system. Hansen and Doolen (2008) define the
increasing competition and the changes occurring to the customers’ requirements as two of the main barriers and challenges.
These changeslimit the time for companies to set plans and strategies toimplement the system. Furthermore, their results explain
how thelean thinking should be reflected through effective communication in the vision, mission, and company values. This was a
major challenge in the context of the US and Germany.

The resistance to change and changing customers’ requirements have been also highlighted in Bhasin (2012) when applied to
Third World countries. Moreover, his results show that the lack of support from the top management and the lack of commitment
are additional barriers preventing implementation. These last two barriers are re-affirmed in Darabi, Moradi, and Toomari (2012).
In Europe, Axelson (2007) explain that SMEs face three main barriers when implementing the lean system namely resources,
management, and organization barriers. Resource limitations can be related to human capital, skills, finance, and materials. The
management limitations refer to as mentioned previously to top management lack of support, to the lack of vision, and the lack of
holistic view to the firm’s performance. The organization limitations are reflected in the firm’s hierarchy, its structure, and its lack
of flexibility.

Plastic producers in developing countries are presently confronting a concentrated worldwide rivalry. A large number of firms
have a small scale and face amongothers inherentissues such as inefficiency, high employees’ turnover, high levels of waste, poor
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flexibility, and long production time. Implementing the lean system provides with no doubt a great opportunity to deal with these
issues and to improve the performance of the firms’ operations as a whole. Implementing the process can with no doubt serve the
organization competitiveness (Sanchez & Perez, 2001). The lean process allows the firm to be more flexible and more responsive to
market changes (Wilson, 2010). In addition, the lean system, brings more market share and helps firms enter new markets (Smith,
2013). However, as the literature review shows, the implementation of the lean system must be carefully designed to overcome
substantial barriers and challenges.

Today, both developed and developing countries are highly motivated in implementing the lean system in order to gain from
the abovementioned benefits which have been evident in a wide range of factories worldwide (Pavnaskar, Gershenson, &
Jambekar, 2003). As such, there is no doubt thatimplementingitin the Lebanese context could bring similar benefits if the barriers
and challenges of itsimplementation are identified and addressed. Moreover, the resilience of the Lebanese plasticindustry might
be due to better operational and production practices in relation to the above issues.

3. Methodology of the study

To explore the implementation of lean production in the Lebanese plasticindustry, this paper adopts a descriptive research design
based on the collection of primary data from a survey analysis that describe the current manufacturing systems used, the barriers
and the challenges for implementing the lean production system. For instance, the current methodology reveals the perceptions,
knowledge, and awareness of these industries when it comes to lean manufacturing. The methodology targets manufacturing
practitioners such as operation and production managers and rely on their experience to collect the data needed. This
methodology is designed to investigate the barriers and challenges that each industry faces, by distributing a questionnaire to each
factory in the sample. The questionnaire includes 26 questions divided into two sub-sections and is available upon request, the
questionnaire aims to identify the current production practices and in its first sub-section highlight the barriers faced to
implement best practices of the lean system, and its second sub-section the challenges of such implementation. The
questionnaire is inspired from Akugizibwe and Clegg (2014) that have similar objectives of the current paper.

We select the plastic manufacturing industry in Lebanon because it is one of the few sectors that have remained strongly
resilient since 2011 when the economy started to decline. As such, we would like to explore through that industry if aspects of the
lean system exist and the barriers and challenges of the implementation of the system in Lebanon.

When it comes to sampling, the Association of Lebanese Industrialists (ALI) lists 51 manufacturing firms in the plastic industry
in Lebanon. Of the 51 questionnaires sent, 26 questionnaires were received, and 20 of them were usable.

4. Results and findings
4.1.  Overview of the sample

In Lebanon, there are different thresholds to categorize a firm between micro, small, medium, and large enterprises. The definition
in Lebanon based on Ministry of Economy of Trade assumes that an enterprise must meet both a turnover and an employee
thresholds in order to be considered in a particular category. For instance, to be considered as a micro enterprise, a firm should
simultaneously have less than 10 employees and 500 million LBP, a small enterprise should have between 10 and 50 employees and
a turnover less than 5 billion LBP, a medium enterprise should have between 50 and 100 employees and an annual turnover
between 5 and 25 billion LBP. Finally, a large enterprise has more 100 employees and turnover of more than 25 billion LBP.
Exceeding either of these thresholds would lead to recognizing enterprises in the next category (Ministry of Economy and Trade,
2014).

Due to the small number of respondents, we have categorized enterprises in two categories. Those that have 10-50 employees
and those with more than 50 employees. In relation to the Lebanese definition context, the firms are categorized as small firms as a
first category, and medium and large firms as a second category.

Table 1 provides a background of the Lebanese plastic firms that have responded to the questionnaire. The table shows that
more than half of the surveyed plastic firms have more than 50 employees (55%), whereas 45% have less than 50 but more than 10
employees. Moreover, the results show that all surveyed firms are Lebanese.

4.2.  Current practices

The results of the question about the extent that top managers think that Total Quality Management (TQM), may work in their
organizations are provided in Fig. 1. The results show that four firms (20%) claimed that TQM will work very well if they implement
it. Six firms (30%) of the total of Lebanese plastic industries expect that TQM will to some extent work. There are four organizations
(25%) that consider that TQM will not work due to considerable challenges. The remaining four organizations (25%) were not
decided whether TQM will work or not if they implement this system in their operations. The percentage of the respondents in
favor of the system (50%) gives an indication that the involvement of Lebanese plastic industries toward lean manufacturing
system is still moderate.
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Table 1 - Plastics industries characteristics.

Plastic industries characteristics Frequency Percent
Number of employees

Less than 10 0 0
More than 10 but less than 50 9 45
More than 50 but less than 300 11 55
300 or more 0 0
Total 20 100

Nationality of the industries

Lebanese industries 20 100
Foreign industries 0 0
Total 20 100
7
6
6
5 5
5
4
4
3
2
1
0
Very well To some extent wont work Can not say
(undecided)

Fig. 1 - The extent TQM work in Lebanese plastic industries.

When it comes to the perception of top managers toward the importance and relevance of their organizations to become lean,
Fig. 2 shows that the majority of respondents (17 firms) agreed that it is indeed important to become a lean organization. The
results reveal a high level of awareness toward the practices of the lean manufacturing system among practitioners in the plastic
industry in Lebanon. Itis important to note that most respondents were unfamiliar with the formal terminology of the lean system
but have implemented some its aspects based on their experience. The aspects of the lean system were explained to respondents
in order to identify if they are being used in their manufacturing process.

After explaining to respondents the aspects of the lean system, the majority of the surveyed firms have revealed that they are
considering the implementation of the lean manufacturing system in their production line as shown in Figs. 3 and 4. However,
their intent is not based on prior knowledge of the lean system. This result reinforces the previous results concerning the
awareness toward the system. Moreover, the results reveal that a greater number amonglarge firms are considering the system in
comparison to small firms. This might be due to the fact that large firms have more resources, more employees, more machines,
and are more concerned about their level of inventory and wastes.

In addition to current practices of some of the aspects of lean system, Figs. 4 and 5 show that most of the surveyed firms have
only thought of the implementation of more sophisticated aspects of the system but have yet taken concrete steps in that
direction. For instance, these firms are considering the implementation of the aspects of the lean without previous background
about the system. Firms are in the planning phase of the implementation at most. Of the surveyed firms, 13 or about 65% are in the
planning phase whereas three or just 15% have only discussed the idea. The remaining firms or about 20% have only heard of the
concept.

Fig. 5 shows that nine of the 20 surveyed managers are planning in a way or another to use more sophisticated aspects of the
lean system in their production, whereas six managers have thought about using it and the remaining five managers have only
heard aboutit. As such, 15 of the 20 surveyed managers seem to have the willingness to implement the system and itis interesting
to understand the reasons why the system has not been formally implemented yet.

The next question is more specific about the tools and aspects of the lean system that are currently in use. After defining and
explaining each of the tools used in the lean system to respondents, interviews with the managers reveal that some aspects and
tools that are similar to the lean system that is actually being used, but without necessarily being aware thatitis a practice of the
lean manufacturing system. Fig. 5 shows the aspects of lean manufacturing being used and the number of firms using it. For
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12 11

10

s
w

2
0 0
0
Very important  Important Neutral Not important Not very
imporatnt
Fig. 2 — The importance to become lean.
6 12
5 10
5 10
4 8
3
3 6
2 4
2
1 2 .
0 0
Yes No Yes No

Fig. 3 - Thought to apply lean manufacturing system- (a) small size; (b) medium and large size.

We were using it before, but not now 0
We are using iton a large scale 0
We are using it in a pilotarea 0
We are planning to try it out on a large scale 0
We are planning to try it out in a pilot area [ NNNIEINIGEGEGEGEEEEEEEEEN
We have talked about using it, but nothing more | NG
We have heard of it, but nothing more | NN

o0 1 2 3 4 5 6 7 8 9 10

Fig. 4 - Organizations toward lean system.

example, 14 of the surveyed managers explained that they are actually using aspects of the Toyota Production System (TPS)
practice without being aware that this practice is actually part of the lean system. TPS is a preliminary phase of the more
sophisticated lean system and relies essentially on enhancingintegration between suppliers and customers. The TPS tool seems to
be the one that is mostly being used by plastic producers in Lebanon (Fig. 6).
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| was using it in anather area of activity, but not now = 0
I am using it on a large scale 0
lam using itin a pilot area | 0
I am planning to try it out on a large scale 0
I am planning to try it out in a pilot area I
| have thought about using it, but nothing more | NN
I have heard of it, but nothing more I

0 I 2 3 - 5 [ 7 8 9 10

Fig. 5 - Managers experience toward lean system.
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Fig. 6 - Tools of lean system.

4.3. Barriers

Respondents provide a list of barriers preventing them from implementing the system. The initial list of barriers emanate mostly
from the above literature review. Despite those barriers some firms apply their similar own tools to survive in the market. Table 2
shows the list of barriers according to the surveyed managers. In order to rank the barriers, the mean of each barrier as per the
managers’ perceptions are used.

Widening customer requirements appear to be ranked as number one barrier to the implementation of the lean system and this
might actually be due to the pressure that customers impose on firms. In addition, when the level of demand is high, organizations
seesitas an opportunity to make profits so they focus on covering this demand and increase their sales. The lack of methodology is
also an important barrier that reflects the lack of knowledge that practitioners have about the lean manufacturing system as
revealed earlier. These results are reinforced by revealing the lack of learning and the lack of strategic perspectives as potential
barriers. Technological advancement seems to play a major role. Most of the surveyed industries do not have the technology
including machines and equipment needed to implement the system.

The misunderstanding of lean production as a barrier shows that respondents believe that lean implementation needs a large
investment and is only suitable for large industries. These misconceptions lead organizations to apply some of the lean tools
instead of applying the wide system. The high cost of advanced technology ranked in the fifth position and this is due to the lack of
funding that allows firms to invest in the new technology. Another interesting result is that respondents believe that with the
current technology it is difficult to reduce the whole production process and that this could actually harm the quality of the
product. As such, a new technology is needed and this would actually require funds that are scarce as explained above. Finally,
most managers seem to believe that the method is suitable to their firms and that competition does not seem to be a barrier to the
implementation.

Thelist of barriers listed above are for all firms, and were calculated regardless of the size, and the number of employees in each
company. A closer look at those barriers across firms’ size reveal a different ranking.

As Table 3 shows, firms with 10-50 employees have different scores than firms more than 50 employees. For instance, small
firms see widening customer requirements as a major barrier to the implementation of the lean system, while the lack of
methodology is a major barrier for the medium and large firms. These differences are due many reasons such as the amount of
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Table 2 - The ranking of barriers.

List of barriers Mean Standard deviation Mean ranking
Widening customer requirements 17.20 2.59 1
This kind of changes need too long to become profitable 17.00 2.66 2
Social factor (environmental pressures, workforce/workplace) 16.30 2.70 3
Technological advancements 15.95 3.15 4
High cost of advance technology 15.90 3.74 5
Integration and pro-activity 15.45 3.94 6
Lack of collaboration between different functions 15.15 3.19 7
We do not believe that these methods suits us 14.55 3.24 8
Reduced manufacturing lead time 13.80 3.87 9
Lack of technological infrastructure 12.40 5.02 10
Personal training 10.05 5.21 11
Lack of skilled employees 9.55 4.82 12
Lack of strategic perspective 8.80 3.07 13
Competition 8.75 5.99 14
Finance problem 8.60 5.60 15
Resistance to change 6.75 4.34 16
Misunderstanding of lean production 6.10 3.24 17
Unwillingness to learn and see 5.25 3.02 18
Lack of planning 5.20 2.46 19
Lack of methodology 4.30 2.70 20
Lack of top management commitment 4.20 3.19 21

available resources, the number of employees, funds, level of inventory, position in the market, the quality of their products, and

the capital of the company.

4.4. Challenges

Table 4 shows that there are 14 challenges. The list of challenges reveal the knowledge and information transfer as a major
challenge for the implementation, followed by the lack of a common vision and the lack of pressure from customers. It can be
concluded that the ranking of challenges is somehow similar to the ranking of barriers. For example pressure from the top
managementis similar to the lack of support and commitment from the management, and the pressure of the customers is similar

to the barrier of the widening customer requirements.

Table 3 - The difference between two sizes of companies in ranking barriers.

Company size between 10 and 50
employees (small)

List of barriers

Company size more than 50

(medium and large)

Mean Mean ranking Mean Mean ranking
Competition 8.22 13 9.18 8
Finance problem 7.89 15 9.18 8
High cost of advance technology 15.78 6 16.00 18
Integration and pro-activity 17.67 2 13.64 13
Lack of collaboration between different functions 15.56 7 14.82 15
Lack of methodology 4.89 20 3.82 1
Lack of planning 5.67 17 4.82 3
Lack of skilled employees 8.22 13 10.64 11
Lack of strategic perspective 9.56 11 8.18 6
Lack of technological infrastructure 14.89 8 10.36 10
Lack of top management commitment 4.00 21 4.36 2
Misunderstanding of lean production 6.78 16 5.55 5
Personal training 8.33 12 11.45 12
Reduced manufacturing lead time 13.00 10 14.45 14
Resistance to change 5.00 18 8.18 6
Social factor (environmental pressures, workforce/workplace) 16.33 4 16.27 19
Technological advancements 16.33 4 15.64 17
This kind of changes need too long to become profitable 16.89 3 17.09 21
Unwillingness to learn and see 5.00 18 5.45 4
We do not believe that these methods suits us 13.22 9 15.09 16
Widening customer requirements 17.78 1 16.73 20
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Table 4 - Challenges to implement lean system in Lebanese plastics industries.

List of challenges Mean Standard deviation = Ranking
Knowledge and information transfer (effective communication) 10.65 3.08 1
To reduce work in process between operations 10.6 291 2
Time spends on working and capability, which are the “physics” of process improvement 10.05 3.46 3
Non-effective method (e.g., inventory management) 10 2.81 4
Non-lean behavior (increase flow time, increase waste) 10 2.77 4
Projects implementation 9.8 3.27 6
Cooperation with suppliers to establish a lean supply chain 9.2 3.22 7
Technological issue 7.55 3.58 8
Training 5.8 3.17 9
Adequate information 5.45 3.73 10
Lack of common vision 4.6 2.14 11
Uncertainties in demand 4.55 3.19 12
Pressure from customer 3.8 2.61 13
Pressure from top management 2.95 1.93 14

Table 5 shows that there are differences between the rankings of the challenges across the size of firms. For example, small
firmsrank pressure from top management as number one challenge whereas medium and large ones ranked it as number two, and
the lack of common vision as the major challenge.

Table 6 shows the strategies that firms that cannot implement the lean system follow alternatively. Respondents in the plastic
firms seem to rely primarily on employee’s engagement and improved flexibility.

The above strategies bring benefits as shown in Table 7. When asked about the benefits they believe are achieved through the
strategies above, the Lebanese plastic firms seem to adopt strategies aiming to reach outcomes that are the same as those that can
bring benefits from implementing the lean system as shown in Table 7. The scale used goes from 1 to 5 (1=not achieved; 2=very
limited achievement; 3=only partially achieved; 4=largely achieved; 5=fully achieved).

It can be noticed that those aims are similar to the potential benefits mentioned in the literature review about the lean system.
However, the strategies cannot be used in the long term because the changes in the environment and the high level of competition
leads some of them not to give the organization the expected outcomes.

Table 5 - The difference between two sizes of companies in ranking the challenges.

List of challenges Company size Company size
between 10 and 50  between 50 and 300
employees employees

Mean Mean ranking Mean Mean ranking

Adequate information 5.67 5 5.27 5
Cooperation with suppliers to establish a lean supply chain 9.67 10 8.82 8
Knowledge and information transfer (effective communication) 10.78 14 10.55 12
Lack of common vision 5.44 4 3.91 2
Non-effective method (e.g., inventory management) 9.44 9 10.45 11
Non-lean behavior (increase flow time, increase waste) 9.11 8 10.73 13
Pressure from customer 3.56 2 4.00 3
Pressure from top management 2.78 1 3.09 1
Projects implementation 10.00 11 9.64 9
Technological issue 7.78 7 7.36 7
10.44 12 9.73 10
Time spends on working and capability, which are the “physics” of process improvement
To reduce work in process between operations 10.44 12 10.73 13
Training 5.67 5 5.91 6
Uncertainties in demand 4.22 3 4.82 4

Table 6 — Strategies used to implement the lean system according to respondents.

Strategies Strongly agree Agree Neutral Disagree Strongly disagree
Employee engagement in identifying solutions 5 12 3 0 0
Employee empowerment 3 10 3 0 0
Incentives 3 3 13 2 0
Emphasis on training and skill building 3 11 8 0 0
Employee ownership 5 G 5 1 0
Improved flexibility 5 11 5 0 0
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Table 7 - Aims being achieved.

Aims (1) ) ®) (4) ®)
Cost reduction 0 1 5 6 9
Customer satisfaction improvement 0 0 3 10 7
Improvement in flexibility 0 1 5 8 6
Increase staff motivation 0 0 4 11 7
Increase staff contribution to decision making 0 0 5 7 7
Reduction in lead time 0 0 3 7 9
Reduction in the workforce 0 0 4 8 8
Quality improvement 0 0 3 5 11

5. Conclusion and recommendations

Facingrising competitive pressures, manufacturing firms seek toimprove their production line in terms of quality and cost using the lean
manufacturing system. Today, the uncertainty of changes in the environment surrounding organizations of different size and industry
pushed them to implement practices of the lean manufacturing system. This could help them overcome their competitors including a
high level of controlling and monitoring of their activities and help them survive in different environments and economic situations.

In this paper, the barriers and challenges of implementing the lean manufacturing system have been explored using a survey
analysis of 20 manufacturing firms in the plastic industry in Lebanon. The lack of planning and the widening customer
requirements have been identified among the major barriers. The key message is conveyed to plastic firms but also to other
manufacturing firms producing different types of products. For instance, lean is not limited for a specific type of industry despite
the fact that each industry and firm has its own process of production which is somewhat different from other companies.

The plastic industry has been selected among other industries due to its high degree of resilience during the economic
downturn and due to the number of firms operating in the industry. Moreover, the plastic industry is considered as big producer of
waste comparing to other industries which makes lean thinking very relevant to them. This paper has contributed to the body of
knowledge of studying lean system tools and identifying the barriers and the challenges within Lebanese plastic industries and
help them solve these challenges and barriers and increase their chance of implementing the lean system. The paper surveyed two
types of organizations of different sizes of employees. The paper reveals the gap needed to overcome to reach a successful
implementation of the lean system based on interviews with managers of plastic industries. A misconception of lean seems to
create the biggest problem for the lean implementation.

The plastic industry in Lebanon have good features to be a thriving sector comparing to other sectors if they end up
implementing the lean production system successfully. This can be done if the organization provides the right training and
education programs to the right employees to increase the awareness toward the system and to have a fully understanding of lean
and its benefits, remove the lack of vision they face, and get the right support and commitment from the top management.
Managers must have a strategy to support their lean implementation efforts. Training will lead to have a situation of integration
and proactivity to implement the lean system. Moreover, the important role of the top management to support and motivate their
employees to work in efficient and effective way is crucial. Managers needs also to have a full understanding of lean practices
including 5S, A3 thinking, Kanban, just-in-time, and visual management.

Defining the barriers and the challenges of implementing the lean system can help them eliminate these barriers and
challenges. Our findings show that 90% of the barriers are under control by the company. Implementing the lean system requires
efforts from external (government) and internal (workforce) players. This includes the role of the government in offering to firms
the suitable infrastructure and funding facilities to implement the system. Long term loans with zero interest can be offered to buy
new technological equipment and can have a critical role in implementing the system in the Lebanese plastic industry.

Although the methodology applied used in this paper was carefully selected and designed to fit the objectives of this study some
limitations apply. The response rate is low and it was difficult to convince managers to be part of it. The results and findings reflect
the current state of manufacturing in some of the Lebanese plastic firms. Despite that, it was possible to go deeply in
understanding these barriers and challenges for the implementation of the lean system in those firms. Future work can focus on
several industries in Lebanon such as the agro-food industry in order to highlight the major challenges and barriers of
implementation of advanced production techniques that help the Lebanese manufacturing sector to become more competitive at
the local and international levels.
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