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The Effect of Total Just in Time Implementation on Lean Operations in
Jordanian Pharmaceutical Manufacturing Companies
Prepared by: Riman Amin Jabirou
Supervised by: Dr. Abdel-Aziz Ahmad Sharabati

Abstract

This study aims to investigate the effect of Total Just in Time (JIT) (JIT purchasing, JIT
operation, JIT Selling) on Lean operations in the Jordanian Pharmaceutical Manufacturing
Companies (JPMC) to eliminate the following types of waste (overproduction, inventory,
motion, transportation, over-processing, defects, waiting time, and underutilization).To
achieve this object a questionnaire is developed, and distributed among the managers
working at 14 Pharmaceutical Manufacturing companies (JPMC)that are registered in the
Jordanian Association of Pharmaceutical Manufacturers. in addition to one company in the
free zone, which negates the need for sampling. Data is collected from 107resived complete
answered questionnaire, after data analysis, the normality, validity, and reliability of the tool
are confirmed, descriptive analysis carried out, and the correlation between variables
checked. Finally, the hypothesis impact tested by multiple regressions. The results show that
there is a high implementation of Total Just in Time practices in Jordanian Pharmaceutical
Manufacturing Companies (JPMC). The JIT Selling has the highest rate of implementation,
then JIT Operation, finally JIT Purchasing. Furthermore, the findings depict the high
implementation of Lean Operations’ sub-variables, The Inventory waste had the highest
mean, then Over Production waste, then Over-processing waste, then Transportation waste,
then Defect waste, then Waiting waste, then Motion waste, and finally Underutilization
Waste. Moreover, the results indicated that Total JIT practices affected Lean Operations
significantly, and indicated that the relationships between total JIT sub-variables (JIT
Purchasing, JIT Operation, JIT Selling) and Lean Operations are strong in Jordanian
Pharmaceutical Manufacturing Companies. The study recommends the (JPMC) to pay more
attention to Total JIT implantation in the industry for their important role in waste reduction.

Keywords: Just in Time, Lean Operations, JIT Purchasing, JIT Operation, JIT Selling,
Jordanian Pharmaceutical Manufacturing Companies.
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Chapter One: Background of the Study

Introduction

In light of the rapid industrial and technological advancement, the intensification of
fierce global competition between corporations, and the different crises which have
influenced companies in many sectors, it has become crucial for organizations to explore all
accessible opportunities to improve their operations practices, without affecting customer
satisfaction, and adopt contemporary management concepts to maintain their survival in the
market and improve their efficiency and productivity. Therefore, many organizations are
striving hard to provide their customers with the right product in the right quality, at the right
place, price, and time. This can be achieved by giving more attention to Just in Time (JIT),
Toyota Production System (TPS) and Lean operations concepts, which are considered as
powerful systems to improve productivity. These Japanese techniques have been established
by Taiichi Ohno- the former executive vice president of Toyota- who set his goal to perfect
every manufacturing aspect of the automotive industry: no defective parts or bad quality, no
inventories, no activities that have no added value in the eyes of customers, and no waste
Heizer, et. al. (2013). Toyota Motor Corporation became a standard and was the pioneer in
JIT with many industries following its lead by making essential changes in managing its
operations, one industry following the other.

Many authors consider Just in Time as a system to increase productivity, improve
quality, decrease costs, and make delivery in time as capable as possible through the
elimination of all kinds of waste, others consider it as a tool for lean operations, while others

use the terms Just in Time and lean operation for the generic name of pull-system



manufacturing Heizer, et. al. (2013); Goetsch and Davis (2014); and Simanjuntak and Yudy
(2017).

Traditionally, most research focuses on studying the effect of Just in Time, and Lean
operations on organizational performance, production activities related to quality
improvements, and search for increased efficiency Green, et. al (2014); Negrdo, et. al. (2017);
and Simanjuntak and Yudy (2017). While others studied the relationship among the Total
JIT elements JIT Purchasing, JIT operation, and JIT Selling or one of them and their impact
on performance such as Inman, et.al. (2011); Danese, et.al. (2012); Kulkarni, et.al. (2014);
and Ramlawati (2018)

Additionally, many researchers studied the impact of total JIT application on
organization competitive advantage and found it to be effective in enhancing competitiveness
Jadhav, et. al. (2015a); Darwish (2018); Al-Shourah, et. al. (2018); and Ramlawati (2018).

Gupta (2011); Sternberg, et. al. (2013); and Resta, et. al. (2015) seek to identify the
types and causes of waste and develop a waste framework for operations by adjusting the
classical 7 wastes in services sectors.

Furthermore, Wu, et. al. (2012), mentioned the main aim of implementing just-in-time
(JIT) principles is to reduce and eliminate all kinds of waste. Qureshi, et.al (2013) identified
the key strategies of Just-in-Time (JIT) management philosophy for its successful
implementation in the cement industry in Pakistan. Singh, et. al. (2013) stated that the main
goal for lean operations is the elimination of all kinds of error sources, defects, and variation’s
contributors throughout the production processes to improve quality. While Kumar, et. al.
(2015) explained how to eliminate waste through lean implementation. Negrdo, et. al. (2017)

mentioned that the Lean implementation is still occurring in a fragmented way since some



results indicate that there is a positive effect of lean practices on operational, financial, and/or
environmental performance, while other results showed a negative effect on operational or
financial performance. In addition, it was found that many JIT practices showed a positive
effect on organization performance while others did not. AL-Manei, et. al. (2017) studied
the extent of the implementation of the lean system in small and medium enterprises and the
effect of JIT as one of its tools on productivity.

However, the pharmaceutical industry has been very late to adopt these concepts and
began its journey almost in 2003. Multinational companies like Novartis started to implement
JIT techniques since 2004, to become " the Toyota of pharmaceutical industries " Dreamer
and Niewiarowski (2013), also Eisai Knowledge Centre adopted JIT philosophy during
designing its production space to facilitate the smooth flow of materials, equipment, and
people, which lead to low inventories, shorter lead and cycles times, high performance
through slightest deviations in the production process, less rejected products, less release time
and fewer customer complaints. Lamba, (2013). According to Friedli, et.al. (2013), several
pressures forced the industry to look for new ways to increase their effectiveness and
efficiency; increased cost and productivity crisis in pharmaceutical research and
development, and the industry’s strict regulations. Thus, the pharmaceutical companies
began to work more efficiently by implementing (JIT) principles which require reasonable
management of resources to allow the flow of production prompted by customers’ pull to
eliminate overproduction, avoid excess inventories and eliminate waste. Friedli and Lembke
(2013) mentioned that in the JIT system, the culture of teamwork prevails, and the training
in maintenance and quality control areas becomes essential. Singh, et. al. (2017) considers

Just in Time as the process which will pave the way for Lean Operations. Sieckmann, et. al.



(2018) mentioned that the implementation of Lean Production System (LPS) is still difficult
in the pharmaceutical industry, especially in small and medium-sized enterprises (SMEs),
since these enterprises have special features, also due to the absence of sufficient knowledge
to implement LPS feasible with the high regulatory requirements that prevent applying Lean
Production System. On the other hand, the current Good Manufacturing Practices cGMP is
integrated with the LPS approach as a quality-oriented system making the implementation of
LPS in the pharmaceutical industry possible. Karam, et.al. (2018) mentioned that for the
successful Lean Manufacturing technique implementation in the pharmaceutical industry
effective communication is required between operators and between operator-supervisor,
discipline, and process control are also needed. Reyes, et, al (2018) mentioned that the level
of Lean Readiness in the European pharmaceutical manufacturing industry is insufficient.
The Jordanian pharmaceutical industry is considered as one of the most important
manufacturing industries since it contributes 7% of the gross domestic product of the
industrial sector in Jordan, 80% of the total Jordanian exports and provides 27 thousand job
opportunities Al-Kurdi (2020). Several researchers have investigated the level of Just in Time
and its effects such as Al-Matarneh (2012) studied the requirements elements for the
application of  JIT system and the obstacles in industrial companies, Al-Maani, (2016)
mentioned that Jordanian public industrial companies don’t implement JIT production
system, and many obstacles hinder the implementation of JIT production systems such as the
lack of experience and lack of awareness in low and top management. Al Haraisa (2017)
mentioned that the Just in Time system has a positive effect on the operational excellence in
Jordanian industrial companies. Darwish (2018) studied the impact of Total Just in Time on

Competitive Advantage in Jordanian International Fast Food Restaurants.



Although the JIT system is widely implemented by multinational companies, it has
been missed by pharmaceutical companies in developing countries such as Jordan. Al Kunsol
(2015) studied the impact of Lean Six Sigma on the Business Performance in the
Pharmaceutical Manufacturing Organization in Jordan. Khaireddin, et. al. (2015) found that
JIT practice has an impact on the strategic performance of Jordanian pharmaceutical
companies. Saleh, et. al. (2018) mentioned that lean practices have a significant effect on
productivity, whereas reduction of waste did not have a significant effect. Al-Shourah, et. al.
(2018) mentioned that there was a statistically significant effect of Just in Time on improving
the Production Performance in Pharmaceutical Companies in the Amman Stock Exchange.
Alkhalidi and Abdallah (2018) mentioned that in a pharmaceutical company in Jordan the
total quality management bundle is excellent, the human resource bundle is good, the Just in
Time bundle is acceptable while the total preventive maintenance bundle is weak.

The necessity behind this study is to shed light on Total Just in Time implementation
in Jordanian pharmaceutical companies and help overcome operational problems such as
high level of inventories, underutilization of capacity, product quality, etc. Therefore, this
study will be dedicated to investigating the effect of total JIT practices (JIT purchasing, JIT
operation, and JIT Selling) and their effect on Lean Operations in the elimination or reduction
of these types of waste (overproduction, inventory, motion, transportation, over-Processing,
defects, waiting time, and underutilization.) on the Jordanian Pharmaceutical Manufacturing
Companies (JPMC).

Study Purpose

This study aims to investigate the effect of Total JIT practices on Lean Operations in

the Jordanian Pharmaceutical Manufacturing Companies (JPMC). It focuses on the role of



Total JIT practices (JIT purchasing, JIT operation, JIT Selling) and their effect on Lean
Operations (overproduction, inventory, motion, transportation, over-processing, defects,
waiting time, and underutilization.)

The objective of this study:

1-Evaluate how the Jordanian Pharmaceutical Manufacturing Companies (JPMC)

implement the Total JIT items.

e 2-Enhance awareness for the deployment of the JIT concept in the pharmaceutical
manufacturing sector and other sectors related to JIT implementation.

e 3-Introduce supposed model to managers working in the pharmaceutical industry and
other industrial sectors.

e 4-Provide guidelines to decision-makers and authorities to make total JIT applications
more viable.

e 5-Develop a framework for Total JIT future studies. Due to the limited number of

previous studies on the effect of Total JIT applications on Lean Operations.
Study Significance

This study might be considered as one of the few studies that investigate the impact
of Total JIT on Lean Operations in the Jordanian Pharmaceutical Manufacturing companies
(JPMC).

Moreover, the study aims to draw valuable understanding guidelines about the effect
of Total JIT implementation on Lean Operations (Overproduction, Waiting time,
Transportation, Inventory, Motion, Over-processing, Defective products, and
Underutilization talent wastes), in the Jordanian pharmaceutical Manufacturing Companies

(JPMC), other manufacturing companies, organizations, and decisions makers.



JIT is important for achieving high-level performance, it will also contribute to the
development of the Jordanian Pharmaceutical Manufacturing companies (JPMC) which will
enable these organizations to work effectively in the global competitive market. Moreover,
it will help other researchers to study JIT and lean operations systems in the pharmaceutical
sector and other sectors.

Therefore, the value of this study comes from this scientific and practical points:

1-Drive attention to Total JIT concept and its effect on reducing waste to achieve high
levels of performance on Jordanian Pharmaceutical Manufacturing companies.

2-. Contribute to the development of the Jordanian Pharmaceutical Manufacturing
Companies to keep and maintain working effectively and efficiently that help on the public
benefit.

3-Support other researches that related to JIT implementations, and its importance either
on pharmaceuticals manufacturing industry or on other industries.

4- Help decision-makers to gain the benefit of implementation Total JIT in the

pharmaceuticals industry or even other industries, and give the appropriate

recommendation.
Study Problem Statement

Jordanian Pharmaceutical Manufacturing companies (JPMC) facing severe
competition, locally and globally, forced them to adopt suitable strategies to face the market
challenges.

From the researcher’s experience for more than twenty years as a pharmacist in the
pharmaceutical manufacturing sector, there are several major problems such as inventory

problems (raw materials, packaging materials, finished products), expiry date (raw materials,



finished products), recalled products due to manufacturing defects; these problems from the
researcher’s point of view can be overcome by implementing JIT system to make the
operations faster and more flexible.

Many previous studies mentioned the benefits of JIT system implementation. Singh
and Singh (2014) explained the inter-relationship between JIT implementation and
manufacturing performance measures. Jadhav, et.al. (2015a) mentioned that the most
observable result gain from applying JIT is inventory reduction. Al Kunsol (2015) studied
the impact of lean six sigma dimensions on the Jordanian pharmaceutical manufacturing
organization's business performance. Abu Zaid, et al. (2016) stated that there is a direct and
positive impact between JIT manufacturing and operational performance. Ramlawati (2018)
found that JIT has a significant impact on competitive advantage and operational
performance.

Therefore, this study is directed to answer the following question: does the total JIT

sub-variables affect Lean Operations at Jordanian pharmaceutical companies?
Problem Questions:

The study problem can be perceived by having detailed and scientific answers to the
subsequent questions:

The main question is:

1. Do Total Just in Time practices (JIT purchasing, JIT operations, JIT selling)
affect the Lean Operations of Jordanian Pharmaceutical Manufacturing companies (JPMC)?

Based on Total JIT practices the main question can be divided into the following
three sub-questions:

1.1.  Does JIT Purchasing affect Lean Operations of Jordanian Pharmaceutical



Manufacturing companies (JPMC)?

1.2.  Does JIT Operation affect Lean Operations of Jordanian Pharmaceutical
Manufacturing companies (JPMC)?

1.3. Does JIT Selling affect Lean Operations of Jordanian Pharmaceutical

Manufacturing companies (JPMC)?
Study Hypotheses:

The mentioned above questions can be answered by testing the following hypothesis:
Main hypothesis:

Ho: Total Just in Time practices (JIT Purchasing, JIT Operations, and JIT Selling) do
not affect lean operations of Jordanian Pharmaceutical manufacturing companies. (JPMC),
at 0<0.05.

Based on Total JIT practices the main hypothesis can be divided into the following
three sub-hypotheses:

Ho.1: JIT Purchasing does not affect lean operations of Jordanian Pharmaceutical
manufacturing companies (JPMC), at a<0.05.

Ho2: JIT Operation does not affect lean operations of Jordanian Pharmaceutical
manufacturing companies (JPMC), at a<0.05.

Hozs: JIT selling does not affect lean operations of Jordanian Pharmaceutical
manufacturing companies (JPMC), at a<0.05.

Study Model:

This model was developed based on previous studies and theories in the literature for

testing the effect of Total JIT practices (JIT purchasing, JIT operation, and JIT selling) on

lean operations dimensions: overproduction, inventory, motion, transportation, over-
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processing, defects, waiting time, and underutilization in Jordanian Pharmaceutical
Manufacturing companies. The model was developed according to, previous studies, problem
statement, previous models, and research hypothesis.

Model 1. 1: Study Model

Independent Variables Dependent Variables
Total JIT: Hoy Lean Operations:
- (Overproduction,

1- JIT Purchasing Inventory, Motion
2- JIT Operations His » | transportation, Over
_ = Processing Defects,
3- JIT Selling = Waiting wastes,
Hi; Under- utilized
waste)

Sources: The model is developed based on the following previous studies: for independent
variables: (Friedli, et. al. 2013; Singh and Singh 2014; Green, et. al 2014; Khaireddin, et. al. 2015;
Abu Zaid et al 2016; Othman, et.al.2016; Darwish 2018; Ramlawati 2018; For dependent variables:

Troy, 2013; Al-Kunsol 2015; Al-Shourah, et. al. 2018; Nimeh, et.al. 2018.

Procedural Definitions of Study Terms
Just in Time (JIT): In this research Just in Time is defined as a pull strategy that
aims to enhance the procedures required to all purchasing, operations, and selling processing.
JIT Purchasing: JIT purchasing is the purchasing of the right materials, at the right
time, at the right quantities with high quality, at the right price, and from right suppliers, this
purchasing should be based on a specific schedule set according to customer demands and
forecasting based on data. (minimum raw material inventory).
JIT Operations: JIT operations is a flexible demand-oriented material flow operation
to produce on in-demand items, in-demand quantities, and at the demanded time, to eliminate

unneeded production, unneeded inventory (minimum semi-finished goods), and all wastes
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related to them, eventually minimizing all production processes that are not adding actual
value.

JIT Selling: JIT selling is the delivery of goods to the customer at the right time
(directly from production site to the customer, minimum inventory of finished goods.) and at

the right quality and quantities.
Definitions of Dependent Variable (Lean operations):

Lean Operations: is focusing on reducing and eliminating these types of waste:
Overproduction waste, Inventory waste, Motion waste, Transportation waste, Over-
processing waste, Defects waste, Waiting waste, and Underutilization waste.

Overproduction waste: is to produce more, earlier, and/or faster than is required by
the next process or customer orders.

Inventory waste: is defined as any excessive storing of raw material, work in process
(WIP) semi-finished and finished goods, and excess operating supplies add no value.

Motion waste: is defined as any unnecessary physical movement of people or
equipment into the production process that adds no value.
Transportation waste: is defined as the moving of materials among plants or among work

centers for handling more than once.

Over-processing waste: is defined as the additional work or effort which adds no value
to the product or from the customer’s viewpoint.
Defects waste: is defined as all the mistakes which lead to rework, rejected work,

returns, re-inspection, and scrapping products or materials.
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Waiting time waste: is defined as the idle time that results from stopping the
production process because people, materials, machines, information, and processes are not
available.

Underutilization waste: Underutilization waste defined as incomplete use of people’s

skills, knowledge, talent, and technology capabilities.
Study Limitations and Delimitations:

Human Limitation: This study was carried out on managers working in JPMC.

Place Limitation: This study carried on Jordanian Pharmaceutical Manufacturing
companies located in Amman.

Time Limitation: This study was carried out in the second semester of the academic
year 2019/2020, which coincided with the COVID-19 pandemic.

Study Delimitation: Although this study reached some important findings, it cannot
be generalized, because it was conducted in one manufacturing sector and a specific
geographical area. Therefore, future research should extend the analyses to other industries
and countries which can be done by further testing and larger samples within the same
industry, while studying other industries will help generalize conclusions on other
organizations and industries, the study was limited just to the manufacturing field of the
pharmaceutical sector, future research should be conducted on the other activities of the

pharmaceutical industry, the control imposed on data collection through questionnaires limits
the quality and quantity of collected data. Furthermore, there is a lack of similar studies in

Jordan and other Arab countries. There are many areas of future research related to other
Lean Operation tools that can play a role in eliminating waste. Finally, only 107 responses

were received from the targeted sample, because of Corona pandemic circumstances.
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Chapter Two: Theoretical and Conceptual Framework
and Previous Studies

Introduction:

This chapter includes four main themes: definitions and components of Total Just in
Time and lean operations, the relationships between Total Just in Time JIT and lean
operations variables; previous models; previous studies; and what differentiates this study

from previous studies.
Definitions of Independent Variable (Total Just in Time):

It seems that both scholars and practitioners have an agreement upon Total JIT
elements definitions but it may be varied according to their perspective, experience, and
profession, such as Friedli, et. al. (2010) mentioned that JIT manufacturing is a critical
element for most companies to increase flexibility without increasing inventories Gupta
(2011) defined JIT as a planning concept to eliminate waste. which is considered as any
amount of equipment, materials, parts, space, and workers’ time, which are add no value to
the product or service. Danese, et.al. (2012) considered that just-in-time practices, as a
powerful tool to reduce waste and increase efficiency, accelerate production processes, and
increase delivery performance. Similarly, Heizer, et. al. (2013) defined just in time as a
philosophy of continuous improvement depended on continuous and forced problem solving
by an emphasis on throughput and reduced inventory. Jones (2013) defined the JIT system
as the required inputs and components needed for production to be delivered to the
conversion process just as they are needed, at the time needed, and that lead to kept the inputs
inventories at minimum levels. Singh, et. al. (2013) mentioned that the name JIT is the

utilization of all refers to resources, to arrive in a manufacturing setting “Just in Time” for



14

their use. Goetsch and Davis (2014) mentioned Just in Time as a tool and a technique of
Lean system, which ensures that the items are delivered to the next cellular step in the process
just in time to be used. Green, et. al. (2014) defined Total JIT (T-JIT) as an integrated supply
chain strategy contain the previous elements of JIT-production, JIT-purchasing, JIT-selling,
with an important new element, JIT-information. On the other hand, Kotler and Keller (2016)
mentioned that just in time is caring near-zero inventory by building for order Simanjuntak
and Yudy (2017) Just in Time (JIT) is a system aims to increase productivity, gain quality,
reduce costs, and make delivery time-efficient as possible by eliminating all types of waste
contained in the construction process. Darwish (2018) described the Just in Time (JIT)
concept as a system that improves all processes; purchasing, operations, and selling to satisfy
customers’ requirements and to gain Competitive Advantage. Ramlawati, (2018) stated that
Just in Time is the time base marketing pull strategy combined with total process
minimization. Noe, et.al. (2019) defined just in time as the inventory control procedures.

In this research, Just in Time is a pull strategy system that aims to enhance the
procedures required for all purchasing, operations, and selling processing.

JIT Purchasing:

There are different definitions among authors about JIT purchasing: Gupta (2011) JIT
purchasing depend on small lot purchasing, development of vendor, long term buyer-seller
relationships, the involvement of vendor in product design, purchased high-quality material
the delivery of, part frequently, cooperative transport systems, etc. eventually This led to cost
reduction and increases product quality. Benton (2010) mentioned that JIT purchasing is the
frequent, small lot sizes, high-quality materials, and on-time delivery schedules purchasing

from reliable suppliers. Aksoy and Oztiirk (2011) stated that applying JIT purchasing needs
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smaller order quantities and accurate delivery times, also, to build a close relationship with
suppliers as a strategic partner. Danese, et, al. (2012) considered JIT purchasing is deliveries
from suppliers according to a pull system, which depends on frequently filling small Kanban
containers instead of purchasing orders, and inbound logistics schedule on daily shipment.
Singh, et. al. (2013) mentioned that JIT purchasing is given a certification in quality of items
purchased by suppliers in quality, which ensures that they have already passed some quality
inspection. Kulkarni, et. al. (2014) defined JIT purchasing is the continuous stream of 100
percent appropriate material delivered on due dates at best costs, 100 percent of the time.
Abu Zaid, et.al. (2016) defined JIT Purchasing as a form of managing the purchasing function
that aims on reducing waste and inefficiency in the purchasing process. This definition
recognizes the necessity to consider purchasing as an integrated function of an organization.
Othman, et.al. (2016) mentioned that JIT Purchasing is a critical initiative to meet the demand
of customers on price, quality, and lead times. Darwish (2018) defined JIT purchasing is
buying materials from the right supplier on the right price, right time, right quantity, and right
quality as a customer variable need.

In summary, the definition of JIT Purchasing is the purchasing of right materials,
during the right time, at right quantities with high quality, at the right price, and from right
suppliers, this purchasing should be based on a specific schedule set according to customer

demands and forecasting based on data. (minimum raw material inventory).

JIT Operation

There is no agreement upon the definition of JIT operation such as, Milovanovic, et.
al. (2011) mentioned that JIT operation is an implementation of inventory strategy, to

increase profitability. While Singh, et. al. (2013) defined JIT operation as a mean to create a
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balance between demand and production, in a way that eliminates unneeded production,
unwanted inventory, and all waste related to them, JIT aim to schedule the production
operations to make supplier deliver materials just in time to their production site just in time
for shipping to the customer . Danese, et. al. (2012) adopted a set of practices related to JIT
production programs that consisted of a reduction of set-up time, JIT scheduling, reduction
of lot size, Kanban, production according to a pull system and layout for the first throughput.
In addition, Friedli, et. al. (2013) considered JIT production sub-elements as “pull
production”, “setup time reduction”, “layout optimization” and “planning adherence” While
Kulkarni, et. al. (2014) defined JIT operation as a system of producing only the necessary
units in the necessary quantities at the necessary time by bringing production rates exactly in
line with market demand to improve and run a manufacturing system. On the other hand,
Jadhav, et. al. (2015a) mentioned that global organizations are going to adopt just-in-time
(JIT) production to enhance the competitiveness of their business. Moreover, Abu Zaid, et.
al. (2016) mentioned that JIT Production as improving delivery performance and reducing
manufacturing cost. Darwish (2018) mentioned that JIT Operation: is to remove all non-
valuable activities associated with the production process. Pheng and Meng (2018) said that:

JIT operation is the efficiently control the allocation and management of scarce resources to

reduce wastage and idle time on operations

In brief, JIT Operation can be defined as a flexible demand-oriented material flow
operation to produce on in-demand items, in-demand quantities, and at the demanded time,
to eliminate unneeded production, unneeded inventory (minimum semi-finished goods), and
all wastes related to them, eventually minimizing all production processes that are not adding

actual value.
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JIT Selling

Research in the area of JIT Selling is limited. Friedli, et.al. (2010) stated that JIT Selling
is customer demand-oriented delivery approach instead of a stock-oriented approach.
Comparatively, Green, et. al. (2011) considered JIT Selling as a way to build value through
the selling process, depending on the organization’s ability to deliver zero-defect quality,
zero difference quantity, just on-time delivery and to minimize all kinds of waste and
minimize the total cost from the production and marketing processes. Also, Green, et.al.
(2011) mentioned that: JIT Selling is a marketing capability built upon an organization’s
existing JIT-manufacturing and JIT-delivery capabilities. However, Kairu (2015) mentioned
that JIT selling is only considering the client’s wishes and striving to succeed by regularly
eliminating sequent layers of waste. Abu Zaid, et.al. (2016) mentioned that JIT Selling
depends on the right delivery, right quality, and quantity, and to minimize waste and costs.
Marhamati, et. al. (2017) said all activities should be integrated to get the benefit from JIT-
Selling. On the other hand, Darwish (2018) stated that JIT Selling is the response to
customer’s growing needs and wants on time with zero complaints. As mentioned, Total JIT
strives for zero inventory of any kind (raw material, semi-finished goods, finished goods) so
JIT Selling depends on customer demand rather than sales forecasts.

In summary, JIT Selling is the delivery of goods to the customer at the right time
(directly from production site to the customer, minimum inventory of finished goods.) and at

the right quality and quantities.
Definitions of Dependent Variable (Lean Operations):

Authors use Lean operation, Production, and Manufacturing terms to explain the Lean

concept, but all of the themes agree that waste reduction is one of the main principles of Lean
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Operations. Lewis (2000) described Lean production: “Lean production is a reduced level of
input resources in the system for a given level of output, this is achieved by removing waste
(Muda) from the system, this primarily waste that are transformed in manufacturing but also
includes transforming resources such as people, process technology, facilities, etc. Singh, et.
al. (2013) defined Lean is a dynamic process of continual improvement to get more
efficiency, by using systematic elimination of waste from all organization's operations, to
maximize the use of limited resources available at a certain time. Jones (2013) defined Lean
production: a new technological development that has allowed an organization to make it
flexible enough to respond to customers while controlling costs. As Heizer, et. al. (2013)
defined Lean Operations, as the eliminate waste through focusing on exactly what the
customer wants. Goetsch and Davis (2014) mentioned that Lean Operation is one in which a
better product is developed, or better service is delivered, using less of everything required
(people, financial, technological, and physical resources). Taiichi Ohno created the JIT/Lean
system to eliminate seven wastes that rose from Ford's mass production: overproduction,
inventory, motion, transportation, over-processing, defects, and waiting wastes. Dr. Myers
made the case of an eighth waste: underutilization of talent. Al Kunsol (2015) stated that
Lean manufacturing is a continuous improvement tool used to eliminate wastes to get better
performance results and creating more value for customers with fewer resources. Kotler and
Keller (2016) mentioned that Lean manufacturing: is producing goods, with minimal waste
of time, materials, and money. Thiirer, et.al. (2017) mentioned that the main principle of Lean
Production is waste reduction, the study distinguished between two waste types: obvious
waste (waste that can be reduced without creating another form of waste); and buffer waste

(waste that cannot be reduced without creating another waste). Camuffo, et, al. (2017)
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defined Lean Production as an integrated system that aims to eliminate waste by reducing
variability with suppliers, customer, and internal processes. Moreover, Noe, et. al. (2019)
mentioned that Lean Production is manufacturing goods with a minimum amount of time,
materials, money, and people.

In summary, Lean Operation focuses on reducing and eliminating these types of
waste: Overproduction waste, Inventory waste, Motion waste, Transportation waste, Over-

processing waste, Defect waste, Waiting waste, and Underutilization waste.
Overproduction Waste

According to Villa (2010), Overproduction is making more, earlier, and/or faster than
Is required by the next process, As Heizer, et.al. (2013) is to produce more than the customer
orders, or early before it's demanded, any kind of excessive inventory is a waste. Friedli, et.al.
(2013) mentioned that overproduction is to produce too many goods, too early or too late, to
meet customer’s demand. Goetsch and Davis, (2014) said that Overproduction waste is
making more of a product than is needed or more than is needed at the moment. Similarly,
Pienkowski (2014) defined Overproduction as producing ahead of what’s needed by the next
process or customer. Fercoq, et.al. (2016) mentioned that overproduction causes spoilage to
the extra products which may require disposal. Wright, (2017) defined Overproduction as
producing too much than what is needed which leads to an increase in work, capital, or any
resource that can be utilized more efficiently elsewhere. Chahal and Narwal (2017)
mentioned that overproduction is any excess production that needs extra time, extra money,
extra employee’s efforts, and extra inventory, etc.

In summary, overproduction waste is to produce more, earlier, and/or faster than is

required by the next process or customer orders.
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Inventory Waste

Villa (2010), Inventory waste: Any supply above what is required. As Heizer, et.al.
(2013) unnecessary raw material, work in process (WIP), finished goods, and excess
operating supplies add no value Friedli, et.al. (2013) stated that excess inventory appeared in
storing excessive raw material, excessive work in process or finished goods. Goetsch and
Davis (2014): carrying more inventory than is needed at a given time is inventory waste.
Pienkowski (2014) considered it as handling unnecessary stocks. Fercoq, et.al. (2016),
defined Inventory waste is to store more packaging in working-in-process (WIP) and to store
waste products result from deterioration or damage. Wright, (2017) stated that excess
inventory, which results from poor production planning appears in excessive storing of
components or finished products. Chahal and Narwal (2017) mentioned that the push system
will produce waste in the form of excess inventory which requires excessive time and money
to carry out this waste which doesn’t add any value to the work.

In summary, Inventory waste is any excessive storing of raw material, work in process

(WIP)semi-finished, finished goods, and excess operating supplies that add no value.
Motion Waste

Villa (2010) mentioned it is as the movement of people that do not add value to the
product or service, as Heizer, et. al. (2013) any movement of equipment or people and added
value is waste. Friedli, et.al. (2013) considered that MotionWaste as the movement of the
body without adding any value. Pienkowski (2014): Motion — making movements that are
wasteful or unnecessary. Goetsch and Davis, (2014) defined movement waste as an
unnecessary movement into the production process or the delivery of services. Fercoq, et.al.

(2016) Transportation and motion waste result from that more packaging material well need
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to protect components during movement. Chahal and Narwal (2017) mentioned that motion
waste is the kind of a strong relationship between the man and machine, and it occurs when
moving from one workstation to another.

In summary, motion waste is any unnecessary physical movement of people or

equipment into the production process that adds no value.
Transportation Waste

According to Villa (2010): Movement of patients and materials that add no value.
Heizer, et.al. (2013): moving material among plants or work centers and handling more than
once is waste. Friedli, et.al. (2013) considered that the movement of products between the
processes is Transportation waste. Goetsch and Davis, (2014): the excess movement of parts
in the manufacturing setting. Fercoq, et.al. (2016) Transportation and motion waste result
from that more packaging material well need to protect components during movement.
Chahal and Narwal (2017) defined Transportation as any progress in the workstations using
different machine tools, parts, etc. which not added any value to work, which will cause more
cost and time, and also may sometimes cause a disaster.

In summary, Transportation waste is the moving of materials among plants or among
work centers for handling more than once.

Over-Processing Waste

According to Villa (2010): Additional effort that adds no value to the product or
service from the customer’s viewpoint. Heizer, et.al. (2013) work performed on the product
that adds no value is waste. Friedli, et.al. (2013) Defined Over-processing is any incorrect
processing, or to produce over the customer requirements. Goetsch and Davis, (2014): to

give a part tighter tolerance than required when the application of the part will not improve
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by tighter tolerances. Fercoq, et.al. (2016) Over-processing waste is any unneeded processing
increases waste. Chahal and Narwal (2017) stated that over-processing or inappropriate
processing is any extra work that takes place in the workplace or in the machine to avoid
rejection or for perfectly doing work, which is sometimes very pricey.

In summary, Over-processing waste: the additional work or effort which adds no

value to the product from the customer’s viewpoint.
Defects Waste

According to Villa (2010) Defects: Work that contains errors, rework, mistakes, or
lacks something necessary. Heizer, et. al. (2013) mentioned that defects waste includes
returns, warranty claim, rework, and scrap. Friedli, et.al. (2013) defined Defects Waste is any
“Non-conforming products” Goetsch and Davis (2014) classified rejected work, and rework
errors as a waste of defects. Fercoq, et.al. (2016) Defects waste the defective components
will require recycling or throwing away Chahal and Narwal (2017) defined Defects as any
work that doesn’t add value which is caused by different reasons, such as poor worker
attention, poor quality of tools, poor inspection, etc. which will give poor quality, and that
will affect customer satisfaction negatively.

In summary, Defects waste: all the mistakes which lead to rework, rejected work,
returns, re-inspection, and scrapping products or materials.

Waiting Waste

According to Villa (2010) Waiting waste: is the idle time created when material,
information, people, or equipment are not standby. Heizer, et.al. (2013): all kinds of non-add
value time, like the ideal time, storage, and waiting. Friedli, et.al. (2013) stated that “Time

on hand” time is needed to start the next activity is Waiting Waste. Goetsch and Davis, (2014)
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people, machines, or processes idling because the needed thing is not available. Fercoq, et.al.
(2016) Waiting waste is any potential spoilage of material or any damage that occurs to the
component. Chahal and Narwal (2017) mentioned that Waiting waste is any ineffective
process and time consumption that happens during the transition from one process to another,
like job plan, machine parts, orders, and e-mails, etc.

In summary, waiting waste is the idle time that results from stopping the production

process because people, materials, machines, information, and processes are not available.
Underutilization Waste:

According to Villa (2010) not exploit employee's knowledge, skills, and abilities:
full talents and capabilities. Friedli, et.al. (2013) considered Non-Utilized talents as the waste
of human talent. Goetsch and Davis, (2014) defined Underutilization as the insufficient use
of the talent, skills, and creativity of people and the capabilities of technology. Wright, (2017)
considered the use of staff ‘skills, talents, or knowledge in an efficient way is Underutilization
Waste.

In summary, Underutilization waste is the incomplete use of people’s skills, knowledge,

talent, and technology capabilities.
Relationships between Variables

It seems there is nearly an agreement among authors and researches that JIT is a key
ingredient of Lean Operations and one of its tools. Most researchers studied the relationships
between Total JIT implementation or one of its elements (JIT Purchasing, JIT Operation, JIT
Selling) and Business Performance, or Competitive Advantages, others studied the
relationship between Lean operations and Business Performance. However, few researchers

studied the relationship between Total JIT and Lean operations, for example, Inman, et. al.
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(2011) studied the impact of JIT-purchasing and JIT-production on Agile manufacturing and
operational, marketing, and financial performance. Danese, et. al. (2012) studied the impact
of JIT production practices, on efficiency, moderate by just in time (JIT) supply practices,
and the impact of JIT production practices on delivery performance moderate by just in time
(JIT) supply practices. Al-Matarneh (2012) the study has been identified the availability of
important elements for the application of JIT system industrial companies in Jordan, and
the problems which faced this application. Fridi, e t.al. (2013) considered the sub-elements
of a JIT production are “pull production”, “setup time reduction”, “layout optimization” and
“planning adherence and mentioned its roll in elimination waste. Green, et. al (2014) studied
the impact of Total JIT (T-JIT) on supply chain competency and organizational performance,
as T-JIT, a strategy focuses on waste elimination and the utilization of resources.
Belekoukias, et, al. (2014) studied the effect of lean tools on the operational performance of
manufacturing organizations.

Kumar, et. al. (2015) identify the waste in an automotive part in the manufacturing
industry and how to eliminate them through lean implementation. Jadhav, et. al. (2015a)
mentioned the effect of adopting just-in-time (JIT) production is to enhance competitiveness.
Al Kunsol (2015) studied the relationship between Lean Six Sigma elements and Business
performance on Jordanian Pharmaceutical Manufacturing Companies. Abdallah and Al-Ali
(2016) A Case Study in Al- Hikma Pharmaceuticals Jordan Company developed a conceptual
framework for a lean organization throw various levels of the organization operations to
improve the organization's performance. Othman, et. al. (2016) studied The relationship
between supply chain integration, just-in-time purchasing, and just-in-time

manufacturing and their effect on logistics performance: on the automotive industry in
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Malaysia Abu Zaid, et. al. (2016) the effect of total just-in-time on operational performance
in the developing country. AL-Maani (2016) studied the application of JIT in the Jordanian
public industrial companies, others investigated the relationship between JIT and Operational
performance. Simanjuntak and Yudy (2017) mentioned the role of Just in Time (JIT) in
improving the process’s performance of Gathering Station in Tarakan, East Kalimantan,
Indonesia. However, AL-Manei, et.al. (2017) studied the extent of implementation of the
Lean system in small and medium enterprises, and the effect of JIT as one of its tools on
productivity. Otherwise, many researchers studied the impact of total JIT application on
organization competitive advantage Darwish (2018). Al-Shourah, et. al. (2018) identify the
relationship between lean management and Six Sigma strategies and the improvement of
production performance in a pharmaceutical company. Many researchers studied the impact
of total JIT application on organization competitive advantage Darwish (2018). Al-Shourah,
et. al. (2018) identify the relationship between lean management and Six Sigma strategies
and the improvement of production performance in pharmaceutical companies. Karam, et,
al. (2018) studied the impact of Lean manufacturing tools in decreasing the time of
changeover in the pharmaceutical industry. Ramlawati (2018) studied the impact of Just in
Time on competitive advantage and operational performance.

In summary, very few literatures investigated the effect of Total Just in Time on Lean
Operations. Furthermore, most of the previous relationships conducted the effect of JIT on
competitive advantage, or on organization, and operational performance. Few studies were
conducts in the pharmaceutical sector. Hence, the current study examines the effect of Total
JIT perceived practices on Lean Operations in Jordanian Pharmaceutical Manufacturing

Companies.
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Previous Models:

After reviewing related literature, it has been found that not only the definition and
classification of each sub-variable was not clear nor unified. Furthermore, the measurement
methods and models were not unified as well. Scholars and practitioners have used different
methods and models to measure Just in Time and lean operation. After screening hundreds
of studies, only related models were selected such as:

Daneseg, et.al. (2012) model:

The model showed the effect of JIT production elements, on efficiency, moderate by
Just in Time supply practices, and the effect of JIT production elements, on delivery
performance moderate by just in time supply practices.

Model 2. 1Danese, et.al. (2012)

JIT supply
H3
H5
JIT production :_:1 > Efficiency
JIT supply
H4
H6
. A - .
JIT production H2 > Delivery

Friedli, et. al. (2013) Model:

In this model, JIT has been considered as a core principle of OPEX because it’s rolls
of eliminating waste. The study mentioned that since the objective is to identify the ways to
sustainably improve the operational performance of pharmaceutical companies OPEX model

has been embedded in a set of questions to describe the organizational profile. The
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consideration of the structural factors will allow the comparison of pharmaceutical operations
of production plants from all over the world, and of all sizes. The OPEX reference model has
been divided into two greater sub-systems: First, the technical sub-system contains Total
Productive Maintenance (TPM), Total Quality Management (TQM), and Just-in-Time (JIT),
which has been structured reliably. Second, the “social” sub-system which has taken up the
search for an operational management quality and work organization. To achieve the aim of
“one-piece flow” and minimal buffer inventory, the JIT concept needed stable and reasonable
resources.

Model 2. 2 Friedli, et. al. (2013)

Preventive Maintenance Process ) Customer | Set-up Time Pull
Management [~ Integration| Reductions [ System

ffective | Cross-funct. Supplier
House- Technology | Product Quality | Planning Layout

7~

keeping ( Usage Development( Management | Adherance \ Optimization

Standardization and Visual Management

Stable Equipment a Stable Processes a Low Inventories

Effective Management System

Management Commitment| Employee Involvement |Functional Integration
Direction Setting & & &
Company Culture Continuous Improvement Qualification

Troy, (2013) Model:

In this study, The Manufacturing Lean Transformation Roadmap had been
developed. The roadmap contains four interdependent phases. Each phase emphasizes on
creating definite capabilities. to create the holistic approach, Elements of High-Reliability

Performance were added to let Operations to achieve their long-term strategy. the phases are



28

Stability, Flow, Pull, and Integration. The practices in one phase should be implemented as
a system that is used to gain the required performance results. In this means, the practices
have been directly linked to the results they permit.

_ Moc!el 2. 3 Troy, (2013)

Reduce the cost of supplying
product by eliminating waste

Plant consistently supplies product _
in adherence with supply plan <

Stability

Integration

Collaborate with Suppliers
and Customers and share
benefits with them

Reduce operating inventory
to increase flexibility and
responsiveness

Green, et. al (2014) model:

This research examined the effect of T-JIT strategy within a supply chain context. Data
was collected from manufacturing managers and the model was assessed using a structural
equation modeling methodology The results were there is a significant, positive relationships
between a supply chain management strategy and T-JIT, there is a significant, positive
relationships between T-JIT and supply chain competency, and there is a significant, positive
relationships between supply chain competency and organizational performance, the T-JIT
moderate the relationship between  Supply Chain Management and organizational

performance. Otherwise, he hypothesized the relationship between T-JIT and organizational

performance was not reinforced.
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Model 2. 4 Green, et. al (2014)

H4: (+)

HI: (V) B

HS: (+)

Singh and Singh (2014) Model:
This study explained the inter-relationship between JIT implementation factors and
manufacturing performance measures.

Model 2. 5 Singh and Singh (2014)
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Khaireddin, et. al. (2015) Model

In this study, the necessary practices for successful JIT application have been
categorized into five main groups: production line arrangement, supplier relationship,
facility layout, teamwork, and scheduling. and each of them contains branch practices, it has
founded that the most important practices for JIT manufacturing implementation success are,
equipment layout, supplier’s quality, adopting pull strategy, and Kanban system.

Model 2. 6, Khaireddin, et. al. (2015)

| JIT manufacturing sy stem |

| Top management commitment of JIT manufacruring |
_J_\/l,
Production line Supplier Facility layout Team work Scheduling
aaaaa gement relationship
Setup Time Reduction JIT delivery Equipment Niultiple Daily schedule
arrangement skill workers cormmitment
Small lot size Suppliers
quality Simplifying Problem Repetitive
Preventive product design solving main schedule
maintenance teams
Kanban pull system Traini ng

Al Kunsol (2015) model

This study had explained the impact of Lean Six Sigma dimensions (Defects,
overproduction, waiting time, Transportation, Inventory, Motion, Extra processing, Non
utilized talent, and sustainability Development Social, Economic, and Environmental) on the

Jordanian Pharmaceutical Manufacturing Organizations’ Business Performance.

Model 2. 7 Al Kunsol (2015)
Independent Variables Dependent Variable

Lean Six Sigma:
Defect

Owver production
Waiting time
Transportation
Inventory

Motion

Extra processing

MNon utilized talent
Sustainability Development
(Social, Economic and
Environmental)

Business
Performance
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Abu Zaid (2016) Model

Studied the relationship between JIT practices (JIT -manufacturing, JIT -purchasing,
JIT -selling) and operational performance. The results were JIT production affected directly
both; JIT purchasing and JIT selling. The results also show that JIT selling affected directly
operational performance, while JIT production affected operational performance indirectly
through JIT selling. Finally. The JIT purchasing practices did not mediate the relationship
between JIT production and operational performance, and JIT has not a positive direct impact
on operational performance.

Model 2. 8 Abu Zaid (2016)

JIT-purchasing

JIT-manufacturing Operational

performance

"Ia

JIT-selling

Othman, et.al. (2016) Model

This Model studies the impact of supply chain integration, just-in-time (JIT)
purchasing and JIT manufacturing on the logistics performance of suppliers in the automobile
industry in Malaysia. The results showed that supply chain integration, JIT purchasing, and
JIT manufacturing had a direct and significant effect on logistics performance, and
Transportation cost, Material handling cost, and Inventory level had decreased after Just-in-
time implementation. It was also found that the implementation of Just-in-time shorter the
Manufacturing Lead time, decreased Manufacturing lot size, improved Quality assurance
process, and quantities of products are just made according to the demand. After applying
JIT purchasing there were solid quality assurance processes, the number of suppliers became

fewer than three, purchasing lead time had become shorter, and there was a specific standard
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process for supplier selection and evaluation.

Model 2. 9, Othman, et. al. (2016)
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Al-Shourah, et. al. (2018) model:

This study explained the relationship between lean management and Six Sigma
strategies and production performance in pharmaceutical companies in Jordan. the results
have been shown as follows: There was a statistically significant effect of lean management
and Six Sigma in Improving the Performance of Production in Pharmaceutical Companies in
the Amman Stock Exchange. There was a statistically significant effect of quality programs
on improving the performance of Production in Pharmaceutical Companies in Jordan. There
was a statistically significant effect of just in time in Improving the Performance of
Production in Pharmaceutical Companies in Jordan. There was a statistically significant
effect of Manufacturing Systems in Improving the Performance of Production in

Pharmaceutical Companies in Jordan.
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Model 2. 10, Al-Shourah, et. al. (2018)

Lean Management and Six Sigma -
Darwish (2018) Model:

Performance of Production in

Industrial Pharmaceutical

This model was developed to test the impact of Total JIT (JIT purchasing, JIT
operation, and JIT selling) in Fast Food International Restaurants in Jordan, on competitive
advantage (cost, quality, reliability, speed, and innovation). Results showed that there is a

strong relationship between Total Just in Time and the competitive Advantage

Model 2. 11, Darwish (2018)

Independent Variable Dependent Variable
| |
Total JIT: — l Competitive Advantage:
(Cest, Quality, Spead,
1. JIT Purchasing | | Reliability and Innovation)
1. JIT Operations I
3. JIT Selling |

Ramlawati (2018) Model

The study aimed to test the impact of Just in Time on competitive advantage and operational
performance. The results showed that Just in Time has a significant impact on competitive
advantage and operational performance.

Model 2. 12, Ramlawati (2018)

| b ” it || Y13 H Ll H Y1 |
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Nimeh, et.al. (2018):

The study had investigated the impact of Lean supply chain management practices
(JIT system, information flow, relationship with the supplier, relationship with the customer,
and waste reduction) on supply chain and market performance in Jordanian manufacturing

companies.

Model 2. 13 Nimeh, et.al. (2018)

LSCM
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Previous Studies

Friedli, et. al. (2010) titled as “Analysis of the Implementation of Total Productive
Maintenance, Total Quality Management, and Just-In-Time in Pharmaceutical
Manufacturing” This study analyzed the operational effectiveness and efficiency in
developments in the industry’s improvements, for this purpose a holistic model was
established to build the study results basis. The data was collected from pharmaceutical

production sites in surveys in 2004 and 2009. The results of the analysis were divided into
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four subsystems: Total Productive Maintenance (TPM), Total Quality Management (TQM),
Just-in-Time (JIT), and the Effect Management System (EMS). The key performance
criterion and related elements (practices and instruments) for each sub-system from 2004 to
2009 were investigated. The results were that: the pharmaceutical industry made continuous
steps towards “Excellence in Operations” in the period between 2004 and 2009, worked to
improve the efficiency of the quality systems, and made eliminated their former low asset
utilization; but the industry is still far from the implementation of the pull-
system(“‘continuous flow”, made to order, smooth production and scheduling). It was found
that most of the pharmaceutical companies are still interested in the effectiveness side (TPM
and TQM) rather than working on the efficiency side (JIT). With regards to JIT level,
implementation was analyzed according to four critical elements: “Set-up time reduction”,
“Pull production”, “Layout optimization”, and ‘“Planning adherence” pharmaceutical
companies are seeking to make stable processes, and stable running machines, before
working to achieve the low inventory. In brief, the industry almost is not ready to take steps
towards improving efficiency.

Inman, et. al. (2011) titled “Agile manufacturing: Relation to JIT, operational
performance, and firm performance”. In this research, the impact of JIT-purchasing and
JIT-production on Agile manufacturing and operational, marketing, and financial
performance, were investigated. For this purpose, a national survey was conducted from
production and operations managers working for large U.S. manufacturers, the gathered data
was used to assess the study model, by using structural equation methodology. The model
includes the primary components of JIT (JIT-purchasing and JIT-production) as lean

antecedents to Agile manufacturing. The study has considered JIT as a subset of lean
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manufacturing which primarily aimed to eliminate waste, through scheduling, planning, and
succession of operations. The study has adopted both primary components of JIT, JIT-
purchasing, and JIT-production, as they focus on waste elimination and optimization of
resource utilization in purchasing and production processes. It has found that JIT-purchasing
has a direct and positive influence on agile manufacturing while the positive influence
between JIT-production and agile manufacturing was mediated by JIT-purchasing.

Gupta (2011) titled “A Conceptual JIT Model of Service Quality” mentioned that
the implementation of JIT in the manufacturing sector was successful, because of reducing
cost and improving quality. JIT is not only a system to reduce low inventory levels, but it is
also a system to eliminate waste, organize operations, enhance changeovers and close
supplier relations, and responds fast to changes in the market, so in JIT manufacturing system
anything does not add value to the product or service is considered waste and it should be
eliminated.

Danese, et. al. (2012) titled as JIT production, JIT supply and performance:
investigating the moderating effects The paper studied the impact of JIT production
practices, on efficiency, moderate by just in time (JIT) supply practices, and the impact of
JIT production practices on delivery performance moderate by just in time (JIT) supply
practices. six hypotheses were developed in order to study the relationships between JIT
production, JIT supply, efficiency, and delivery performance. A hierarchical regression
analysis using data from a sample of 207 manufacturing companies was used to test the
hypotheses. The results were — JIT production practices have a positive impact on both
efficiency and delivery performance. JIT supply practices have a positively moderate impact

between JIT production and delivery, while there is no significant moderating impact
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between JIT production and efficiency. So, when the priority is to increase the efficiency of
organizations JIT production should be considered, while if they want to maximize delivery,
they should direct their efforts on both JIT production and JIT supply practices. The study
also recommended implementing some of JIT supply practices in early steps of JIT
production planes, to achieve the required result from JIT production benefits on delivery
performance.

Chowdary, and George (2012) study titled “Improvement of manufacturing
operations at a pharmaceutical company A lean manufacturing approach”, this paper is
a case study aimed to share the successful experiences of lean implementation principles with
current good manufacturing practices cGMP in a pharmaceutical company. In order to carry
out this study, a careful literature review has been conducted. Five ways methodology has
been followed, for the analysis of the existing problems in the chosen production line. After
visiting the company several times and making needed computations, a value stream map
(VSM) has been developed, in order to improve the system, many Lean strategies have been
suggested. This methodology helped the company in the case study to reduce the lead times,
cycle times, and work in process WIP inventory in the production process. Moreover, the
reduction in the storage area was 38 percent and the reduction in production staff was 50
percent. the main object of the Lean implementation strategy is waste elimination and
processes continuous improvement. The suggested Lean strategies have improved the
production efficiency and manufacturing operations effectiveness. The result in this case
study was that the waste like unnecessary inventory and set up times, improve production
time.

Al-Matarneh (2012) titled as “Requirements and Obstacles of Using Just In Time
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(JIT) System: Evidence from Jordan” the study has been identified the availability of
important elements for the application of JIT system industrial companies in Jordan, and
the problems which faced the application of JIT system industrial companies in Jordan. A
questionnaire was developed and distributed to (72) of industrial companies in Jordan, in
order to achieve the objectives of the study and testing of hypotheses. the results were that
the suppliers cannot provide raw materials in the right time, the human resources which
required to JIT system application are not available, but the quality assurance elements are
available in industrial companies in Jordan, and there are obstacles in applying JIT system.
The study recommendations were, the industrial companies in Jordan must pay more
attention to training and educational workers about JIT system implementation and its
benefits of waste reduction and spoilage, reduction of inventory, reduction in production
costs, quality maintenance and continually improve which will result on increasing
profitability and strong competition.
Troy, (2013) titled “Structuring and Implementing an Operational Excellence
Program from Scratch in the Biotech Industry” in this study The Manufacturing Lean
Transformation Roadmap had been developed. The roadmap contains four interdependent
phases. each phase emphases on creating definite capabilities in order to create the holistic
approach, Elements of High-Reliability Performance were added in order to let operations to
achieve their long-term strategy. A plant has been considered stable when it steadily supplies
products and materials in adherence with the supply plan. This can be achieved by the
reduction of performance variance in manpower, materials, machines, and methods.
Singh, et. al. (2013) titled as “Application of Lean and JIT Principles in Supply

Chain Management”, a case study aimed to identify and analyze the factors that lead to the
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successful implementation of lean and JIT Principles in the supply chain management
systems, in Ranbaxy pharmaceuticals limited the Indian company, and to identify the Quality
level and how Quality was improved after application of JIT and Lean principles. The chosen
approach for this study was a qualitative nature, where data had collected from the literature
review, studying several case studies, observations, and interviews. the results were:
reduction in set-up time, defect, inventory, and delivery lead time, furthermore improvement
in quality, on-time delivery, labor, and facility utilization.

Jaiganesh, and Sudhahar (2013) study titled "Sketching Out the Hidden Lean
Management Principles in the Pharmaceutical Manufacturing ' In this research the
hidden lean management principles existing in the pharmaceutical manufacturing had been
sketched out, in order to improve the products ‘quality and services, through focusing on the
lean implementation principles. effectively in the cGMP environment to enhance operational
excellence and product quality. For this purpose, a survey questionnaire was prepared as the
requirement of research study Then, several Pharmaceutical firms were selected, identified,
and visited. The questionnaire was given to the respective division peoples and was taken
back with their comments. moreover, a direct interview was performed at each senior level
and the information was gathered and scrutinized. The hidden lean management principles
that were founded are 1- Identify the Product life cycle and Process variations 2- Implement
Lean methods effectively in cGMP environment 3- Ensure effective product development 4-
Implement quality systems to ensure product quality & safety 5- Reduce inventory 6- Process
design the study recommended to implement the LEAN management principles in the cGMP
environment for the manufacturing of the pharmaceutical products to ensure drug quality and

patients safety.
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Qureshi, et. al. (2013) titled as “Critical elements in implementations of just-in-
time management: empirical study of cement industry in Pakistan”, this study identified
the success factors for the implementation of just-in-time (JIT) management practices on the
cement sector industry in Pakistan. Data was collected from a survey response from 400
operations’ managers of the cement industry, to know the advantages and benefits Just in
time (JIT)implementation in the cement sector. It was found that the implementation of JIT
philosophy (product quality and design, inventory management, supply chain, and production
plans) enhances the competitiveness of cement industry in Pakistan, enhances performance
throw reduction in inventories level, reduction in operations & inventory costs, waste
elimination from the processes and reduced unnecessary production. JIT is a vital
manufacturing strategy that uses the full capacity of resources and minimizes the ratio of
defects in the continuous flow processes, so JIT implementation can be applied effectively.
Green, et. al (2014) study titled as “Total JIT (T-JIT) and its impact on supply chain
competency and organizational performance” stated that implementation of Total JIT is a
strategy that focuses on waste elimination and the utilization of resources, which will lead to
improving organizational performance. Data was collected from manufacturing managers
and the model was assessed using a structural equation modeling methodology. It found that
success at the supply chain level requires supply chain management strategy and competency
as well as organizational management. It has founded that Total JIT is a supply chain
management strategy, which allows competing at the supply chain level by applying JIT-
production, JIT-purchasing, JIT-selling, and JIT-information. This adoption of Total JIT
strategy will lead to delivering zero-defect, quality products to the ultimate customers of the

supply chain in the right quantities and at the right time.
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Kulkarni, et. al. (2014) study titled ""Supplier Evaluation and Purchasing in JIT
Environment-A Survey of Indian Firms", this study analyzed the importance of JIT
purchasing and evaluation of supplier criteria basis on a survey of Indian companies. The
study pointed that implementation of JIT purchasing may not be appropriate in many Indian
Industries. However, it is worth trying while paying more attention to the industrial
environment to identify the important attributes, to obtain the maximum benefits from JIT
implementation.

Alcaraz, et, al. (2014) titled as “A systematic review/survey for JIT
implementation: Mexican maquiladoras as a case study” one of the objects of this study
was to identify the benefits obtained from JIT implementation in maquiladora industries in
Mexico by clarifying the results of a survey collected from a sample of 159 interviews, from
foreign companies established in the Mexican- USA border and after a structural equation
model has developed .the applied activities of JIT were identify and grouped as The
independent variables. They were organizational commitment, empowerment given to
employees, communication channels throw the organization, the education programs applied
to the different levels in the organization, and the ability to solve problems among others.
While the benefits which have obtained from JIT implementation were identified and
grouped as dependent variables as follows inventory management, cost, and quality. The
results were that the main critical success factors were management commitment and
education in JIT implementation, and the degree of success JIT implementation can be
measured through quality, inventory, and cost performance measures.

Belekoukias, et, al. (2014) titled as " The impact of lean methods and tools on the

operational performance of manufacturing organizations” This paper studied the effect
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of five primary lean methods, like JIT, autonomation, kaizen, total productive maintenance
(TPM) and value stream mapping (VSM), on measures of operational performance. A linear
regression analysis modeled the correlation and effect of the mentioned lean practices on the
operational performance of 140 manufacturing companies around the world. Also, a
structural modeling equation (SME) was developed to prove the result of the regression and
correlation analyses. It has been founded that JIT and automation have the strongest impact
on operational performance.

Jadhav, et. al (2015b) titled “Roadmap for Lean implementation in Indian
automotive component manufacturing industry: a comparative study of UNIDO Model
and ISM Model aimed to study the United Nations Industrial Development Organization
(UNIDO) — Automotive Component Manufacturers Association of India (ACMA) Model as
well as Interpretive structural modeling ISM Model of Lean application. In addition, the
study aimed to present a roadmap for Lean implementation in the Indian automotive
component manufacturing industry. The study has depended on secondary data collected
from the research articles, doctoral thesis, web articles, survey reports, and books on the
automotive industry related to the Lean field, JIT, and ISM. The obvious contribution of this
paper is the proposed ISM Model for sustainable Lean implementation. The ISM-based Lean
implementation structure presents a greater understanding of the implementation process at
more microlevel when compared with UNIDO— ACMA Model. The sustenance of Lean
practices and perfection at each phase is absolutely essential for the success in Lean
implementation. According to the ISM Lean model, the implementation of eight Lean

practice bundles must be in sequential order.
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Jadhav, et. al. (2015a) titled as” Analysis of interactions among the barriers to JIT
production: interpretive structural modelling approach”, this study aimed to study the
barriers that obstruct the implementation of JIT production successfully and to analyze the
interactions among the barriers using interpretive structural modeling technique. Twelve
barriers have been identified after reviewing the literature. This paper prepared a roadmap
for an action plan to discuss the barriers that prevent the successful implementation of JIT
production, the author focused on JIT production as a pillar of Lean system, and considered

Lean as an extend or update version of JIT. For this purpose, an informal survey of experts
of Lean manufacturing exposed that the production environment changes have
only a 30% success rate, which mean 70% of lean implementations practices
deterioration and return due to how the business is doing, also it was found that
the active and timely contribution of internal stakeholders (employees and top
management) as well as external stakeholders (suppliers and customers) is

critical of JIT implementation successfully.

Resta, et. al. (2015) titled as: “Towards a framework for lean operations in
product-oriented product service systems”, this study aimed to contrast and compare both
lean and product-service systems (PSS) approaches, to put a framework for Lean product-
service system (Lean PSS). In order to answer the question:” How can lean thinking be
applied to PSS operations?™ Two case studies were investigated and analyzed in order to put
a framework for lean product-oriented product-service systems. The paper mentioned that

the implementation of the Lean manufacturing system should be built depending on the
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continuous- flow process one -piece and Just-in-Time (JIT) system.

Kumar, et. al. (2015): "Case study on identification and elimination of waste
through lean implementation in an automotive part manufacturing industry", this
research has found that using lean principles can reduce wastes, such as transportation and
inventory wastes. In addition, it has been founded that using JIT principles was one of the
solutions to eliminate wastes.

Al Kunsol (2015) titled as “The Effect of Lean Six Sigma on the Jordanian
Pharmaceutical Manufacturing Organization’s Business Performance”, the study
served the purpose of investigating the effect of Lean Six Sigma dimensions on the Jordanian
Pharmaceutical manufacturing companies' business performance, from the perception of the
managers at three levels (top, medium and low). The descriptive and analytical method was
used. The questioners were collected from 120 managers working at Pharmaceutical
Manufacturing Organizations in Jordan (14 organizations). The result showed that there was
a significant effect on total Lean Six Sigma and Business Performance, and although all Lean
Six Sigma variables have a significant effect on the Business Performance of Jordanian
Pharmaceutical Manufacturing Organizations except extra processing, and waiting time.

Othman, et. al. (2016) titled as “The relationship between supply chain
integration, just-in-time and logistics performance: a supplier's perspective on the
automotive industry in Malaysia”, aimed to investigate the effect of the supply chain
integration, just-in-time purchasing, and just-in-time manufacturing on the logistics
performance of suppliers in the automobile industry in Malaysia. for this purpose, an
empirical study was carried out and the theoretical model was tested using regression

analysis. By using mail questionnaires data were collected which were given to suppliers of


https://pdfs.semanticscholar.org/15fd/b5d8f9f14841bc0121c1dc937932bbe1a9f6.pdf
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Malaysian automotive manufacturers. The results showed that supply chain integration, JIT
purchasing, and JIT manufacturing had a direct and significant effect on logistics
performance, and Transportation cost, Material handling cost, and Inventory level had
decreased after Just-in-time implementation. It was also found that the implementation of
Just-in-time shorter the Manufacturing Lead time, decreased Manufacturing lot size,
improved Quality assurance process, and quantities of products are just made according to
the demand. After applying JIT purchasing there were of sound quality assurance processes,
the number of suppliers became fewer than three, purchasing lead time had become shorter,
and there was a specific standard process for supplier selection and evaluation.

Fercoq, et.al. (2016) titled as” Lean/Green integration focused on waste reduction
Techniques”, this is a quantitative study offered the integration of Lean/integration focused
on the reduction of waste methods in manufacturing processes. The paper emphasized the
convergence of the concepts of Green Management and Lean Manufacturing. It has been
found that Waste Reduction Techniques are the most important areas of the interference
between the Lean and Green paradigms. for that future research can develop quantitative
studies on waste reduction techniques, especially techniques related to the solid waste
minimization program in manufacturing processes. The design of experiments tool has been
used to measures the impact of different methods, taken from each of Lean and Green
approaches, on solid waste management performance, one of the results is that deadly wastes
(Muda)of Lean Management improves the performance of a waste minimization program in
the manufacturing process.

Al-Maani (2016) titled” JIT in the Jordanian Industrial Companies ¢, this study has

investigated the application of JIT public industrial companies in Jordan. A questionnaire
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was designed and distributed to a sample of 55 out of 76 industrial companies. The results
were that the public industrial companies in Jordan don’t apply JIT production systemin, in
addition to there were some obstacles that prevent the application of the JIT production
system in these companies.

Abu Zaid, et. al. (2016) study titled: “An empirical examination of the total just-in-
time impact on operational performance: insights from a developing country**, aimed to
study the impact of Total JIT: purchasing, production, and selling with supply chain on the
operational performance. The methodology of this research was a questionnaire, gathered
from 166 industrial companies in Jordan. The structural equation model was used to test the
study hypotheses. The result: there is a direct and positive impact between JIT-
manufacturing and operational performance, direct and positive impact between JIT-
manufacturing, JIT-purchasing, and JIT-selling. There is an indirect effect between JIT-
manufacturing and operational performance, as JIT-purchasing and JIT-selling a mediator.

Negréo, et. al. (2017) study titled” Lean practices and their effect on performance:
a literature review”, the paper investigates the degree of adoption of lean manufacturing
practices around the world, and their effect on organization performance, by reviewing 83
studies, it has found that the application of lean practices applied in a fragmented way. In 41
studies there was a positive effect of lean practices in at least one operational, financial,
and/or environmental performance metric, while 5 studies give a negative effect between lean
practices and operational or financial performance.

Simanjuntak and Yudy (2017) study titled:"" Pilot Project Analysis Model Just In
Time (Jit) In Order To Improve The Performance Of Time Construction Process Of

Gathering Station In Tarakan, East Kalimantan, Indonesia **, explored the influence of
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JIT application in construction Inbound Sequenced Fusion of Diverse Management theory
like Lean projects Gathering Station (GS) in improving the performance and competitiveness
of the company, The results were improving in overall oil production cycle' performance,
and the government and construction companies must play a major role in implementing JIT
in the construction industry in Indonesia.

Singh, et. al. (2017)” Inbound Sequenced Fusion of Diverse Management theory
like Lean, JIT, TPM, ERP to Eliminate Worthless Element for Superior Productivity
in Exhaustive Plant”, this paper provided a Practical approach and systematic manner for a
solution in production and manufacturing Industry, by implementation this techniques Plant
Layout, Work Place Design (WPD), Ergonomics, Enterprise Resources Planning (ERP),
Lean Manufacturing, Just in Time (JIT) and Total Productive Maintenance (TPM). This
technique will help to solve problems in less time and less effort, which will be maximized
productivity and efficiency of the overall plant.

Chahal and Narwal (2017) titled as” Impact of Lean Strategies on Different
Industrial Lean Wastes” this study tried to know which lean manufacturing strategy is more
effective for each lean waste, the non-value adding Lean Wastes (LW) were identified by
using a matrix, they are; Overproduction, Waiting, Inventory, Transportation, Over-
Processing, Motion, Flaw/Fault, Workforce, Worker Fatigue, Work in Process, Process Fail.
The relationship model and a lean waste correlation sheet and have been developed, in order
to make the Lean system more effective. According to the correlation model it has founded
that JIT was the better strategy to eliminate overproduction, over-processing, and inventory
wastes.

AL Haraisa (2017) titled as “Just-In-Time System and Its Impact on Operational
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Excellence: An Empirical Study on Jordanian Industrial Companies”, this study aimed
to define the effect of JIT system on operational perfection in 14 of the manufacturing
companies at Al —Hussein bin Abdullah 11 qualified industrial zone (Q1Z) in Al-Karak
Governorate. The sample included (168) manager and head of divisions at the production and
logistic departments, a questionnaire has developed include 25 items. Multiple regression has
been used to analyze and test the hypotheses. The results were that the just in time system
have a positive effect on the operational excellence in Jordanian industrial companies.

Al-Manei, et. al. (2017) titled as “Lean implementation frameworks: the challenges
for SMEs”, this study aimed to assess the implementation of Lean framework from the SMEs
perspective, and to discuss challenges faces the SMEs in their lean implementation journey.
A structured literature review was adopted as a methodology. The results were that in India
the maximum key lean practice and success factor affecting the 52 manufacturing companies
was waste elimination, whereas zero defects, JIT deliveries, pull of raw materials have an
impact in between. In Lebanon, lean tools implemented in the pharmaceutical industry were
Kaizen, JIT, TPM, and standardization. The impact of these tools and the effectiveness of
lean on productivity has been identified.

Panwar, et, al. (2018) titled as “The impact of lean practices on operational
performance — an empirical investigation of Indian process industries”, the study has
provided explanations of how the adoption of lean practices will improve the performance in
the manufacturing process. A survey has prepared of Indian process industries, by using of
multivariate statistical analysis an empirical relationship has been developed between lean
practices and performance improvement The results were that the lean practices associated

positively with deliveries in time, productivity, first-pass yield, waste elimination, the
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reduction in inventory levels, cost reduction, reduction in defects, and improved in the
management of demand.

Al-Shourah, et. al. (2018)titled as “The Integration of Lean Management and Six
Sigma Strategies to Improve the Performance of Production in Industrial
Pharmaceutical” The study aimed to identify the lean management and Six Sigma practices
in order to enhance the production performance in the pharmaceutical companies through the
evaluation and analysis of Six Sigma for the production performance of processes in
Jordanian pharmaceutical companies.one of the result that, there was a statistically
significant effect of just in time on improving the Production Performance in Pharmaceutical
Companies in the Amman Stock Exchange.

Islam, et. al. ( 2018) titled as” Implement Kaizen Tool 5S to Improve Workplace
Condition and Pave Way for Lean Management at a Selected Pharmaceutical Factory”
A case study aimed to discover the result of 5S implementation(as a Kaizen tool) in a
pharmaceutical factory before and after this implementation.in order to establish a visual
control system in the work area .which will be able to deal with 8 wastes of lean production.
The results appeared that 5S activities can reduce and eliminate wastes. The study stated that
if the 5S process was implemented continuously the cycle time of tasks will be reduced, and
these will help make the system a Just in Time process which will facilitate the way for lean
management production.

Karam, et, al. (2018):" The contribution of lean manufacturing tools to changeover
time decrease in the pharmaceutical industry. A SMED project”. Mentioned that the
application of the Lean manufacturing system reduced the major changeover time at the

bottleneck process, by 30%in 12 months.
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Darwish (2018) the study titled: “The Effect of Total Just in Time on Competitive
Advantage on International Fast Food Restaurants in Jordan' aimed to find the impact
of Total JIT on Competitive advantage in Fast Food International Restaurants in Jordan. The
methodology of this study covered all five companies working in this field. Data collected
by a questionnaire from 186 out of 250 managers. Results show that there is a strong
relationship between Total Just in Time and the competitive Advantage.

Ramlawati (2018) study titled “Just in time and competitive advantage:
understanding their linkages and impact on operational performance.” The study aimed
to test the impact of Just in Time on competitive advantage and operational performance. The
research was carried out on a manufacturing company in Makassar Industrial Area,
(Indonesia) it gathered 40 respondents from marketing managers, production managers, and
financial managers. The results of data analysis using Partial Least Square (PLS) showed that
Just in Time has a significant impact on competitive advantage and operational performance.

Saleh, et.al (2018) study titled” Lean Implementation in Jordanian Pharmaceutical
Industry: The Case of Hikma Company”. The study aimed to test the effect of lean
practices on productivity, at Al Hikma pharmaceutical company.to investigate the impact of
lean tools. A questionnaire survey was used. The result showed that visual management, 5s,
and work standards a significant effect on productivity, whereas, reduction of waste did not
have a significant effect.

Garza-Reyes, et, al (2018) titled as “Lean readiness — the case of the European
pharmaceutical manufacturing industry”, aimed to evaluate the quality practices of
European pharmaceutical manufacturers to determine the level of preparation of this

industrial sector to execute and/or sustain lean manufacturing (LM). The lean readiness (LR)
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level was examined through the following quality parameters: human resources, planning
and control, top management and leadership, processes, customer relations, and supplier
relations. A survey questionnaire used and distributed among 310 European pharmaceutical
manufacturers and responded by 37 of these organizations. The results were the level of LR

for the participating firms is insufficient.
What Differentiates this Study from Previous Studies?

Total Just in Time concept: The current study is considered as one of the few studies that
study the effect of Total Just in Time (JIT) on Lean Operations. Therefore, it aims to increase
awareness about the role of Total JIT on Lean Operations in eliminating the eight wastes
from manufacturing processes and improving performance in general.

Purpose: Most of the previous studies measured the effect on total JIT on Operational
Performance and competitive advantage. However, this study investigates the effect of total
JIT (JIT purchasing, JIT operation, JIT selling) on Lean Operations' dimensions
(overproduction waste, inventory waste, motion waste, transportation waste, over-processing
waste, defects waste, waiting time waste, and underutilization waste).

Environment: Most previous studies have been implemented in various countries outside the
Arab region. The current study will be executed in Jordan, as one of the Arab region
countries.

Industry: Few pieces of research were carried out about Total JIT in the pharmaceutical
manufacturing companies. The current research is dedicated to pharmaceutical
manufacturing companies only.

Variables: Most of the previous studies and research take one element of Total JIT, others

29 <¢

considered JIT elements as “pull production”, “setup time reduction”, “layout optimization”
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and “planning adherence” but in this research three elements were taken; (JIT purchasing,
JIT operation, and JIT selling). In addition, most of the previous studies and research took
the seven elements of Lean Operation, while in this study, the eight elements of Lean
Operation were examined with Underutilization Waste being added.

Population: almost all of the previous researches considered public shareholder companies
listed in the stock markets, while the current study covered both public and private
shareholder companies.

Methodology: Most previous researches were based on annual reports of various companies
and industries. The current one is based on managers’ perceptions related to actual
implementation.

Comparison: The outcomes of this study will be compared with the outcomes of previous
researches mentioned earlier to highlight similarities and differences that might be there and

the reason for such differences.
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Chapter Three: Study Methodology (Methods and Procedures):

Introduction

This chapter includes study design, population and sampling, data collection methods,

data analysis methods, study tool and validity, and reliability test.
Study Design

The current study is considered as a descriptive and causal study. It aims to examine
the effect of Total Just in Time (JIT purchasing, JIT operations, JIT selling) on Lean
operations (overproduction waste, inventory waste, motion waste, transportation waste, over-
processing waste, defects waste, waiting time waste, and underutilization waste) of Jordanian
Pharmaceutical Manufacturing companies. The study begins with the literature review,
expert interviews to develop a questionnaire, which will be used to collect the data. The
collected data from the managers working at Jordanian Pharmaceutical Manufacturing
organizations was checked and coded on SPSS. Then normality, validity, and reliability
tested and the correlation between variables was checked and finally, simple and multiple

regressions used to test the hypothesis.
Study Population, Sample and Unit of Analysis

The Pharmaceutical Manufacturing companies that are registered in the Jordanian
Association of Pharmaceutical Manufacturers (JAPM) in 2018 in Jordan were 14 companies.
All of the Pharmaceutical Manufacturing companies were targeted, in addition to one
company in the free zone, which negates the need for sampling.

Unit of Analysis: The survey unit of analysis composed of all managers at three levels

(top, middle and low level) working in the Pharmaceutical Manufacturing Companies that
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were available at the time of sending the questionnaires through the mail due to the COVID-

19 pandemic, and were ready to fill it.
Data Collection Methods (Tools)

For fulfilling the purposes of the study, data collected from two sources secondary
and primary data:

Secondary data was collected as follows: from different sources such as journals,
working papers, researches, thesis, articles, Worldwide Web, and Jordanian Pharmaceutical
Manufacturing Companies. Then, the questionnaire was reviewed and validated by an
academic panel of judges, and highly experienced experts in the field of pharmaceutical
manufacturing companies.

Primary Data was collected through a questionnaire that was distributed to the
managers working in pharmaceutical companies, and which was developed based on

previous literature and prior experiences.
The Questionnaire

The questionnaire has been developed based on the hypothesis and research model,
which included three parts as follows:

Demographic Dimensions: Age, gender, education, experience, position,
department.

Independent Variable (Total Just in Time) which includes the following sub-
variables: (JIT purchasing, JIT operations, and JIT selling).

Dependent Variable (Lean Operations) which includes the following dimensions:
(overproduction waste, inventory waste, motion waste, transportation waste, over-processing

waste, defects waste, waiting waste, and underutilization waste) All sub-variables and
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dimensions measured by suitable questions rated by a five-point Likert- type scale to rate
respondent's actual perceptions regarding each item as follows: 1 (strongly unimplemented)

to 5 (strongly implemented) was used throughout the questionnaire.
Data Collection and Analysis Methods

Research data have been collected during the COVID-19 pandemic (Corona crisis) May
/ 2020. The targeted pharmaceutical manufacturing companies were 14 companies, and one
company in the free zone. This study tried to survey all these companies, but due to crisis
circumstances and the lack of cooperation of some, the questionnaire was mailed, data
collected from 12 companies out of the 15 companies were targeted in this study and only
107 were received. All of the collected questionnaires were complete, suitable, and coded

against SPSS 20.
Validity Test

Three methods were used to confirm validity: content validity, face validity and
construct validity. The content validity was confirmed through collecting the data from
several kinds of literary resources such as books, journals, working papers, researches, thesis
dissertations, articles, Worldwide Web, and Jordanian Pharmaceutical Manufacturing
Companies. However, the face validity (was mailed due to COVID-19 pandemic) confirmed
by a board of judges, which judged the questionnaire (see appendix 1). Finally, construct
validity was confirmed by Principal Component Factor Analysis with Kaiser Meyer Olkin
(KMO).

Construct Validity (Factor Analysis)

Principal Component Factor Analysis with Kaiser Meyer Olkin (KMO) was used to test

construct validity. Principal Factor Analysis was used to examine the data explanatory and
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conformity. If Factor loading for each item in its group is more than 0.40, it is good and
accepted, and then construct validity is assumed. However, Kaiser Meyer Olkin (KMO) is
also used to test construct validity in order to measure sampling adequacy, harmony, and
inter-correlations, KMO values between 0.8 and 1 point to high sampling adequacy, and
accepted if it is exceeding 0.6. Bartlett’s Test of Sphericity indicator was used to determine
the suitability of data and correlation, and for sample items harmony, whereas Variance
percentage shows explanation value of each sub-variable.

Table (3.1) shows that factor loading of each item of JIT Purchasing group rated
between 0.381 and 0.869 more than 40%, except one item (question number 7 in JIT
purchasing) therefore, the construct validity was assumed. Moreover, KMO has rated 67,9%
which indicates good adequacy, and the Chi-square is 251.467, which shows the fitness of
the model. Furthermore, the explained variance is 41.128 which can explain 41.13% of the
variance.

Table 3. 1 Principal Component Factor Analysis of Just in Time

Item F1 KMO | B.T.S.Chi? | Df | Variance | Sig.
JITP1 0.502
JITP2 0.419
JITP3 0.850
JITP4 0.869 | 0.679 251.467 21 41.128 0.00
JITP5 0.728
JITP6 0.545
JITP7 0.381

Table (3.2) shows that factors loading of each JIT operation sub- variable item within
its group rated between 0.452 and 0.826 more than 40%, therefore, the construct validity is
assumed. Moreover, KMO has rated 79.7% which indicates good adequacy, and the Chi-
square is 254.984 which shows the fitness of the model. Furthermore, the Explained Variance

value is 49.121, which can explain 49.12% of the variance.



Table 3. 2 Principal Com

onent Factor Analysis of JIT Operations:

Item F1 KMO | BTS-Chi? | Df | Variance | Sig.
JITO1 0.566
JITO2 0.826
JITO3 0.802
JITO4 0.452 | 0.797 254.984 21 49.121 0.00
JITO5 0.768
JITO6 0.704
JITO7 0.708

57

Table (3.3) shows that factor loading of each JIT Selling sub-variable rated between

0.395 and 0.821 which is more than 40%, except one item (question number 6 in JIT Selling)

therefore, construct validity is assumed. Furthermore, KMO was rated 79.7% which indicates

good adequacy, and the Chi-square is 341.919, which shows the fitness of the model.

Furthermore, the Explained Variance value is 51.784 which can explain 51.78% of the

variance.

Table 3. 3 Principal Component Factor Analysis of Just in Time Selling

Item F1 KMO | BTS-Chi? | Df | Variance Sig.
JITS1 0.709
JITS2 0.684
JITS3 0.761
JITS4 0.821 | 0.788 | 341.919 |21 51.784 0.00
JITS5 0.818
JIT6 0.395
JITS7 0.759

Table (3.4) shows that factor loading of the Total JIT group rated between 0.558-0.825

which is more than 40%, therefore, the construct validity was assumed. Moreover, KMO was

rated 83.7% which indicates good adequacy, and the Chi-square is 1252.408 which shows

the fitness of the model. Furthermore, the Explained Variance value is 55.709 which can

explain 55.70% of the variance.
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Table 3. 4 Principal Component Factor Analysis for Total Just in Time System:
Item | Factorl | KMO | BTS - Chi? Bartlett's Test | Variance | Sig.
JTP 0.558
JTO 0.662 0.837 1252.408 210 55.709 0.00
JTS 0.825

Table (3.5) shows the loading factors of overproduction waste items scored between

0.686-0.889. Therefore, the construct validity was assumed. Moreover, KMO was rated
80.7% which indicates good adequacy, and the Chi-square is 278.559 which shows the fitness
of the model. Furthermore, the Explained Variance value is 65.276 which can explain
65.28%0f the variance.

Table 3. 5 Principal Component Factor Analysis for Overproduction Waste:

Item F1 KMO | BTS-Chi? | Df | Variance | Sig.
OPW1 0.686
OPW?2 0.809
OPW3 0.765 | 0.807 278.559 10 65.276 0.00
OPW4 0.889
OPW5 0.873

Table (3.6) shows the loading factors of Inventory Waste items scored between 0.506-
0.863 therefore the construct validity was assumed. Moreover, KMO has rated 75.7%which
indicates good adequacy, and the Chi-square is 209.516which shows the fitness of the model.
Furthermore, the Explained Variance value is 58.671which can explain 58.67%o0f the
variance.

Table 3. 6 Principal Component Factor Analysis for Inventory Waste

Item F1 KMO | BTS - Chi? | Df | Variance | Sig.
IW1 0.836
IW2 0.863
IW3 0.726 | 0.757 209.516 | 10| 58.671 0.00
IW4 0.841
IW5 0.506

Table (3.7) shows the loading factors of Motion Waste items scored between 0.632-
0.860. Therefore, the construct validity was assumed. Moreover, KMO has rated 79.7%which

indicates good adequacy, and the Chi-square is 221.579 which shows the fitness of the model.
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Furthermore, the Explained Variance value is 61.469 which can explain 61.47%of the

variance.

Table 3. 7 Principal Component Factor Analysis for Motion Waste:

Item F1 KMO | BTS-Chi? | Df | Variance | Sig.
MW1 0.817
MW?2 0.837
MW3 0.860 | 0.797 221.579 10 61.469 0.00
MW4 0.632
MW5 0.753

Table (3.8) shows the loading factors of Transportation Waste items scored between

0.623-0.832. Therefore, the construct validity was assumed. Moreover, KMO has rated

74.3% which indicates good adequacy, and the Chi-square is 181.977 which shows the fitness

of the model. Furthermore, the Explained Variance value is 55.733 which can explain

55.73%o0f the variance.

Table 3. 8 Principal Component Factor Analysis for Transportation Waste:

Item F1 KMO | BTS-Chi? | Df | Variance | Sig.
TW1 0.711
TW?2 0.789
TW3 0.760 0.743 181.977 10 55.733 0.00
TWA4 0.832
TW5 0.623

Table (3.9) shows the loading factors of Over Processing Waste items scored between

0.728-0.858. Therefore, the construct validity was assumed. Moreover, KMO has rated

81.1% which indicates good adequacy, and the Chi-square is 198.572 which shows the fitness

of the model.

60.73%o0f the variance.

Table 3. 9 Principal Component Factor Analysis for Overprocessing waste:

Furthermore, the Explained Variance value is 60.734 which can explain

Item F1 KMO | BTS-Chi? | Df | Variance | Sig.
OPrw1 0.789
OPrw?2 0.858
OPrws3 0.783 | 0.811 198.572 10 60.734 0.00
OPrw4 0.728
OPrws 0.731
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Table (3.10) shows the loading factors of Defect Waste items scored between0.792-
0.895. Therefore, the construct validity was assumed. Moreover, KMO has rated 82.3%
which indicates good adequacy, and the Chi-square is 361.218 which shows the fitness of the
model. Furthermore, the Explained Variance value is 72.834 which can explain 72.83%of
the variance.

Table 3. 10 Principal Component Factor Analysis for Defect Waste:

Item F1 KMO | BTS-Chi? | Df | Variance | Sig.
DW1 0.792
DW2 0.872
DW3 0.895 | 0.823 361.218 10 | 72.834 | 0.00
DWwW4 0.817
DW5 0.886

Table (3.11) shows the loading factors of Waiting Waste items scored between 0.656-
0.8492. Therefore, the construct validity was assumed. Moreover, KMO has rated 79.5%
which indicates good adequacy, and the Chi-square is 250.218 which shows the fitness of the
model. Furthermore, the Explained Variance value is 63.888 which can explain 63.89%0f
the variance.

Table 3. 11 Principal Component Factor Analysis for Waiting Waste:

Item F1 KMO | BTS-Chi? | Df | Variance | Sig.
WW1 0.656
WW2 0.826
WW3 0823 | 0.795 250.218 10 63.888 0.00
wWw4 0.849
WW5 0.828

Table (3.12) shows that factors loading of Underutilization Waste: each sub- variable
item within its group rated between 0.779-0.883 more than 40%. Therefore, construct validity
is assumed. Moreover, KMO has rated 82.3%, which indicates good adequacy, and the Chi-
square is 300.428, which shows to the fitness of the model. Furthermore, the Explained

Variance value is 69.025, which can explain 69.03% of the variance.
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Table 3. 12 Principal Component Factor Analysis for Underutilization Waste:

Item F1 KMO | BTS-Chi? | Df | Variance | Sig.
Uuwl 0.779
Uw2 0.883
UW3 0.846
OWa 0,832 0.823 300.428 10 69.025 0.00
UW5 0.811

Table (3.13) shows that factors loading of the Lean Operations group rated between
0.628-0.863more than 40%, therefore the construct validity is assumed. Moreover, KMO has
rated 85.8%which indicates good adequacy, and the Chi-square is3340.008, which shows the
fitness of the model. Furthermore, the Explained Variance percentage value is 71.122, which
can explain 71.12% of the variation, and the significance of Bartlett's Sphericity is less than
0.05, which indicates the factor analysis is useful.

Table 3. 13 Principal Component Factor Analysis for Lean Operations:

Item Factorl | KMO | BTS-Chi? | Bartlett's Test | Variance | Sig.
OPW 0.712
IW 0.628
MW 0.777
TW 0.756
OPIW 0712 0.858 | 3340.008 780 71.121 0.00
DW 0.784
ww 0.863
uw 0.681

Reliability Test:

The reliability of data was tested through Cronbach’s Alpha, (Cronbach’s alpha
coefficients of internal consistency) was used to test the consistency and suitability of the
measuring tool. A Cronbach’s Alpha > 0.70 is reliable, and acceptable if it exceeds 0.60
(Hair, et. al. 2014). Table (3.14) shows that the reliability coefficient for Total Just in Time
sub-variables ranges between 0.702 and, 0.831, and for Lean operations dimensions are

between 0.772 and 0.903.



Table 3. 14: Reliability Test (Cronbach’s Alpha) for all Variables

Item No. of Items | Cronbach’s Alpha
JTP 7 0.702
JTO 7 0.793
JTS 7 0.831
Just in Time System | 3 Sub-variables 0.899
OPW 5 0.861
w 5 0.772
MW 5 0.835
T™W 5 0.787
OPrw 5 0.830
DW 5 0.903
WwW 5 0.850
uw 5 0.884
Total 8 Sub-variables 0.952

Demographic Analysis:

The demographic analysis existing in the below sections built on the characteristics of
the valid respondent i.e. frequency and percentage of participants such as gender, age,
experience, education, position, and division, gender, age, education, experience, and
department.

Gender: Table (3.15) shows that the female respondents are 57 (53.3%) which is more
than the male respondent 50 (46.7%). It is almost nearly close.

Table 3. 15: Gender Description:

Gender Frequency Percent
Male 50 46.7
Gender Female 57 53.3
Total 107 100.0

Age: Table (3.16) shows that the respondents the group of ages (40-50 years) 40 (37.4%)
and the group of ages (30- 39 years) 38 (35.5%) are very close, then above 50 years 19

responds (17.8%), finally less than 30 years old 10 responds (9.3%).



Table 3. 16: Age Description:

Age Frequency Percent
Less than 30 10 9.3
30-39 38 35.5
Valid 40-50 40 37.4
Above 50 19 17.8
Total 107 100.0

Experience: Table (3.17) shows that the majority of respondents are having experience
between (10-20years) 40.2%(41.7%) which matches with the study sample that targets
managerial” level, then respondents experience between (21-30 years)28( 26.2%), followed
by those with experience less than 10 years 23(21.5%), In the end, respondents have more
than 30 years’ experience were 13 (12.1%).

Table 3. 17: Experience Description:

Experience Frequency Percent
Less than 10 23 21.5
10-20 43 40.2
Valid 21-30 28 26.2
Above 30 13 121
Total 107 100.0

Education: Table (3.18) exhibits that the majority of respondents were in a bachelor's
degree 77(72.0%), then Master degree 23 (21.5%) follows by Ph.D. 5 (4.7%), finally

Diploma 2 (1.9%). the result is matching with the nature of the pharmaceutical industry,

which required a high educational level.

Table 3. 18: Education Description:

Education Frequency Percent
Diploma 2 1.9
Bachelor 77 72.0
Valid Master 23 21.5
Ph.D. 5 4.7
Total 107 100.0
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Position: Table (3.19) exhibit that the main respondents are Managers 47(43.9%), then
Supervisors 18(16.8%) which is very close to respondents of Director16(16.8%), and
Department Head, finally General Manager 6 (5.6) and President 5 (4.7%).

Table 3. 19: Title/Position Description:

Title/Position Frequency Percent
Supervisor 18 16.8
Department Head 15 14.0
Manager 47 43.9
Valid Director 16 15.0
Vice President 5 4.7
General Manager. 6 5.6
Total 107 100.0

Department: Table (3.20) exhibits that the majority of respondents come from Quality
division 36 (33.6%), this result agrees with applying Good Manufacturing Practices GMP in
the pharmaceutical industry, followed by the Operation division 27 (25.2%), then
management division 25 (23.4%), followed by Sales and Marketing 12 (11.2%), and finally
Supply Chain 7 (6.5). This result is due to the scope of this study which is related to all of

the departments and related to the manger himself who received the questionnaire.

Table 3. 20: Department Description:

Department Frequency | Percent
Operations 27 25.2
Supply Chain 7 6.5
] Sales & Marketing 12 11.2
Valid
Management 25 23.4
Quiality 36 33.6
Total 107 100.0
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Chapter Four: Data Analysis

Introduction

This chapter contains a descriptive statistical analysis of respondents’ perception,
Pearson Bivariate Correlation matrix to show the relationships among independent variables
(Total JIT sub-variables) with each other, among dependent dimensions variables (Lean
Operations sub-variables) with each other, and between the independent variable (Total JIT)
and sub-variables with the dependent variable (Lean Operations). At last, it contains multiple
regressions to test the hypothesis: the effect of Total JIT practices (JIT Purchasing, JIT
Operation, and JIT Selling) on Lean Operations.
Descriptive Statistical Analysis

To describe the respondents’ perception and the degree of implementation of each

variable, dimension, and item; the mean, standard deviation, t-value, ranking, and

implementation level were applied.
The implementation level will be assigned according to the following formula at three
categories:
22-133
3
Therefore, Low implementation is between 1.00-2.33 Medium implementation is

between 2.34-3.66, and high implementation is between 3.67-5.00.

Independent Variable (Total Just in Time)

Table (4.1) shows that the means of Total Just in Time sub-variables ranges from 3.74
to 4.00 with a standard deviation between 0.48to 0.60. This indicates that respondents agree

on the high implementation of Total Just in Time sub-variables that is supported by high t-
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value compared to T-tabulated. The average mean is 3.86 with a standard deviation of 0.47
indicates that the respondents were highly aware and concerned about Total Just in Time sub-
variables where the t-value is 84.71 >T-tabulated = 1. 960. The JIT selling rated highest
mean, followed by JIT Purchasing, and finally JIT Operations

Table 4. 1: Mean, Standard Deviation, t-Value, Sig., for Total Just in Time System:

No. Sub-Variable M. S.D. | t-Value | Sig | Rank | Impl.
JITP 3.85 | 0.48 83.16 0.00 2 High

JITO 3.74 | 0.60 | 64.86 | 0.00 3 High

JITS 4.00 | 0.54 76.89 0.00 1 High

Total 3.86 | 0.47 84.71 0.00 High

JIT Purchasing:

Table (4.2) shows that the means of JIT purchasing items ranges between 3.31 and
4.27 with standard deviation ranges from 0.60 to 1.08. which indicates that respondents agree
on medium to high implementation of JIT Purchasing items. The average mean for total JIT
purchasing is 3.85 with a standard deviation of 0.48. This means that the Jordanian
Pharmaceutical Manufacturing Companies consider JIT purchasing of high implementation,

where t value is 83.16 >T-tabulated = 1.960.

Table 4. 2: Mean, Standard Deviation, t-Value, Sig., for JIT Purchasing:

No. Item M. | S.D. |t-Value| Sig | Rank | Impl.
1 The company signs long-term contracts with 3311108 3179 | 000! 7 Medium
the right suppliers
o |The company places orders based on 353(095| 3827 |0.00| 5 | Medium
forecasting.
3 ;’:aelicf[;mpany receives materials on the right 413 065! 6620 | 000! 4 High
4 The company receives materials on the right 42110631 6922 | 000! 2 High
specifications.
5 The company receives requested materials at 42710611 7271 000! 1 High
the right quantity.
6 :i'rr;]icompany receives materials at the right 336|085 4089 | 000! 6 Medium
7 |The company negotiates payment terms. 416 |0.72| 60.11 | 0.00| 3 High
JIT Purchasing 3.85|0.48| 83.16 | 0.00 High




67

JIT Operation:

Table (4.3) shows that the means of JIT Operations items range from 3.47 to 4.03
with standard deviation ranges between 0.67 and 1.28. which indicates that respondents semi
agree on medium to high implementation level of JIT Operations items. The average mean
for total JIT Operations is 3.74 with a standard deviation of 0.60Which means that the
Jordanian Pharmaceutical Manufacturing Companies consider JIT Operations of high
implementation, where t value is64.86 >T-tabulated = 1.960.

Table 4. 3; Mean, Standard Deviation, t-Value, sig for JIT Operations:

No. Item M. | S.D. [t-Value | Sig | Rank Impl.
1 The company schedules produc_tlo_n_ 4031067 6263 looo!| 1 High
according to market demand priorities.
The company organizes the equipment to .
2 facilitate operation, 391/0.68| 59.39 |0.00| 3 High
3 The company commits to continuous 3931079 5169 000! 2 High
process improvement.
The company controls production activities .
4 through the ERP system. 3.55(1.28| 28.63 [0.00| 6 Medium
5 Th(_e company implements preventive 3711097 | 3951 looo!| 4 High
maintenance.
6 The company works to reduce set-up times 3471078 24593 looo| 7 Medium
of the equipment.
7 The company trains staff to facilitate 359 093] 3987 |000l 5 Medium
operations.
JIT Operation 3.74 1 0.60 | 64.86 | 0.00 High
JIT Selling

Table (4.4) shows that the average mean of the respondents’ perception about the
degree of the implementation of JIT Selling items ranges from 3.73to 4.30 with standard
deviation ranges between 0.68 and 0.90. which indicates that the respondents agree on the
high implementation level of JIT Selling items. The average mean for total JIT Selling is 4.00
with a standard deviation of 0.54. This means that the Jordanian Pharmaceutical
Manufacturing Companies consider JIT Selling of high implementation, where the t-value is

76.89>T-tabulated = 1.960, with a standard deviation that ranges from 0.47 to 0.61. Such
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results indicate that there is an agreement on the high applying of over-production variable
items. The mean of the total over-production variable items is 4.49 with a standard deviation
0.37 which indicates that there is an agreement on the high implementing of this variable.
Finally, the overall result indicates that there is a significant degree of implementation of the
overproduction variable in the Jordanian Pharmaceutical Manufacturing Organizations,
where (t=43.98>1.96).

Table 4. 4; Mean, Standard Deviation, t-Value, sig for JIT Selling:

No. Item M. |S.D. |tValue |Sig | Rank [ Impl.

1 The company responds to customer 414 | 069 6180 | 0.00 3 High
complaints

2 | The company delivers on-time. 3.73 | 0.78 49.21 0.00 7 High

3 | The company delivers the right 399 | 077 | 5355 |000| 4 | High
quantity.

4 | The company delivers the right 426|069 | 6376 |000| 2 | High
quality.

g | The company delivers the right 430|068 | 6579 |000| 1 | High
specifications.
The company accepts returning .

6 expired products, 3.80 | 0.81 | 48.81 | 0.00 5 High

7 | The company organizes inventory 377|090 | 4347 [000| 6 | High
according to delivery times.

JIT Selling 4.00 | 054 [ 76.89 | 0.00 High
Dependent Variables:

Table (4.5) shows that the mean of Lean Operations sub-variables ranges from
3.21to 3.86 with a standard deviation between 0.54to 0.82. This indicates that respondents
semi agree on medium to high implementation of Lean Operations sub-variables that is
supported by high t-value compared to T-tabulated. The average mean is 3.67with a standard
deviation of 0.52indicates that the respondents were highly aware and concern about Lean
Operations sub-variables where the t-value is 73.49>T-tabulated = 1. 960. The inventory
waste rated highest mean, over Production waste, over-processing waste, transportation

waste, defect waste, waiting waste, motion waste, and finally underutilization Waste.
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Table 4. 5: Mean, Standard Deviation, t-Value, sig. for Total Lean Operations.

No. Sub-Variable M. S.D. t-Value Sig Rank Impl.
1 OPW 3.85 | 0.62 63.80 0.00 2 High
2 W 3.86 0.70 57.12 0.00 1 High
3 MW 3.53 0.68 53.35 0.00 7 Medium
4 TW 3.78 0.54 72.94 0.00 4 High
5 OPrw 3.85 | 0.62 63.80 0.00 3 High
6 DW 3.72 0.82 47.14 0.00 5 High
7 WwW 3.71 0.68 56.26 0.00 6 High
8 uw 3.21 0.79 42.08 0.00 8 Medium

Total 3.67 0.52 73.49 0.00 High

Over Production Waste:

Table (4.6) shows that the mean of overproduction items ranges from 3.75 to 4 with

standard deviation ranges between 0.71 and 0.87. which shows that the respondents agree on

the high implementation level of overproduction waste items. The average mean for total
overproduction is 3.85 with a standard deviation of 0.62 which means that the Jordanian
Pharmaceutical Manufacturing Companies consider overproduction of high implementation,
where t value is 63.80>T-tabulated = 1.960.

Table 4. 6; Mean, Standard Deviation, t-Value, sig for Over Production Waste:

No. Item M. | S.D.| t-Value | Sig | Rank | Impl

1 The company estimates the order quantity. | 3.75 | 0.77 | 50.61 | 0.00 5 High

2 The_company c_onflrms the orders before 39310801 5092 |0.00 5 High
starting production.

3 The company estimates the raw materials 395|087 4685 |0.00 1 High
required for production.

4 Thg_company operates its equipment 3821 074| 5363 000! 3 High
efficiently.

5 The company operates its equipment 3791 071! 5526 |o000! 4 High
effectively.

Overproduction Waste 3.85]0.62| 63.80 |0.00 High

Inventory Waste

Table (4.7) shows that the means of inventory waste items range from 3.57 to 4.21
with standard deviation ranges between 0.71 and 1.32 which means that the respondents semi
agree on high and medium implementation levels of Inventory waste items. The average

mean for total inventory waste is 3.86 with a standard deviation of 0.70 Which means that
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the Jordanian Pharmaceutical Manufacturing Companies consider inventory waste of high
and medium implementation, where t value is 57.12>T-tabulated = 1.960.

Table 4. 7; Mean, Standard Deviation, t-Value, sig for IW:

No. Item M. | S.D. |t-Value | Sig | Rank | Impl.
1 | The company provides appropriate 421|071 61.05 [0.00| 1 | High
storage conditions.
The company conducts stocktaking to its .
2 various inventories. 39710.83| 4954 [0.00| 4 High
3 |The company stores the materials 357096 | 38.36 [0.00| 5 |Medium
according to the consumption rate.
The company considers an efficient .
4 warehouses location. 3.9210.90| 4491 |0.00| 3 High
The company tracks inventory activities .
5 through the ERP system. 3.64|132| 2858 [0.00| 2 |Medium
Inventory Waste 3.86 | 0.70 | 57.12 |0.00 High
Motion Waste:

Table (4.8) shows that the mean of motion waste items ranges from 3.33to 3.62 with a
standard deviation range between 0.81 and 0.95. which implies that the respondents agree on
the medium implementation level of motion waste items. The average mean for total motion
waste is 3.53 with a standard deviation of 0.68 which means that the Jordanian
Pharmaceutical Manufacturing Companies consider motion waste of medium

implementation, where t value is 53.35>T-tabulated = 1.960.

Table 4. 8; Mean, Standard Deviation, t-Value, sig for Motion Waste:

No. Item M. | S.D. |t-Value | Sig |Rank| Impl.
1 | The company standardizes work. 3.62/090| 41,71 |0.00( 1 |Medium
9 The company reduces the movements of 358|081 4554 000! 2 |Medium

workers that are not connected with work.
The company organizes the factory to

3 3.58/0.84| 4429 |0.00| 3 |Medium
reduce excess movement.
The company uses appropriate internal

4 | means of transportation at different 3.33/0.95| 36.25 | 0.00| 5 |Medium
locations.

5 The company hires the appropriate number 3541090 4055 |000| 4 |Medium
of workers.

Motion Waste 3.53/0.68| 53.35 |0.00 Medium
Transportation Waste:
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Table (4.9) shows that the mean of transportation waste items ranges from 3.57to

3.97with standard deviation ranges between 0.60and0.82 which suggests that the respondents

semi agree on medium to high implementation level of transportation waste items. The
average mean for total Transportation Waste is 3.78with a standard deviation of 0.54 which
means that the Jordanian Pharmaceutical Manufacturing Companies consider transportation
waste of high implementation, where t value is 72.93>T-tabulated = 1.960.

Table 4. 9; Mean, Standard Deviation, t-Value, sig for Transportation Waste:

No. Item M. | S.D. [t-Value | Sig | Rank | Impl.
1 The company p(owdes alternatives for 3571079 4672 |000! 5 |Medium
transport operations
The company puts standard procedures .
2 during transportation. 3.79|0.75| 52.02 |0.00| 3 High
3 The company schedules shipments with 395060 6762 |000| 2 High
partners.
The company uses appropriate means of .
4 transportation. 3.97|0.65| 63.12 |0.00| 1 High
5 | The company develops well-skilled 361(082| 4543 [0.00| 4 |Medium
workers for transportation.
Transportation Waste 3.780.54 | 72,93 |0.00 High

Over Processing Waste:

Table 4. 10; Mean, Standard Deviation, t-Value, sig for Over Processing Waste:

No. Item M. | S.D. [t-Value | Sig | Rank | Impl.
1 The company adjusts the time of the 369078 2883 |000!| 3 High
production process.
9 The company emphasizes the flow of 3871073 5498 |000| 2 High
required procedures.
3 The company commits to the production 365085 4458 000! 4 |Medium
schedule.
4 The company describes the working 396078 5281 |000| 1 High
procedures for workers.
5 ;Shpeeg;)smpany uses appropriate statistical 3441099 | 3586 |000! 5 |Medium
Over-processing Waste 3.8510.62 | 63.80 |0.00 High

Table (4.10) shows that the mean of over Processing waste items ranges from 3.44 to
3.96 with standard deviation ranges between 0.73 and 0.99 which refer to that the respondents

semi agree on medium to high implementation level of over processing waste items. The
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average mean for total over processing waste is 3.85with a standard deviation of 0.62Which
means that the Jordanian Pharmaceutical Manufacturing Companies consider over

processing waste of high implementation, where t value is 63.80>T-tabulated = 1.960.
Defect Waste:

Table (4.11) shows that the mean of defect waste items ranges from 3.50to 3.84with a
standard deviation ranges between 0.90 and 1,10 which means that the respondents semi
agree on medium to high implementation level of defect waste items. The average mean for
total defect waste is 3.72with a standard deviation of 0.82which means that the Jordanian
Pharmaceutical Manufacturing Companies consider defect waste of high implementation,
where t value is 47.14>T-tabulated = 1.960.

Table 4. 11; Mean, Standard Deviation, t-Value, sig for Defect Waste:
No. Item M. | S.D. |t-Value| Sig | Rank | Impl.
The company uses criteria that are higher .
than the GMP guidelines. 350|1.10| 3281 |[0.00| 5 |Medium
The company implements the Product .
Quality Review (PQR) system. 379|094 | 4156 |0.00| 2 High
3 | The company uses quality control charts. | 3.76 | 0.94| 41.34 |0.00| 3 High
The company adapts standard quality .
specifications with partners. 384091 4353 1000} 1 High
The company conducts quality-training
programs.

3.72|1090| 4282 [0.00| 4 High

Defects Waste 3.7210.82| 47.14 |0.00 High
Waiting Waste:

Table (4.12) shows that the mean of waiting waste items ranges from 3.48 to 3.94 with
standard deviation ranges between 0.73 and 0.98which indicates that the respondents semi
agree on medium to high implementation level of waiting waste items. The average mean for
total waiting waste is 3.71 with a standard deviation of 0.68 Which means that the Jordanian
Pharmaceutical Manufacturing Companies consider waiting waste of high implementation,

where t value is 56.26>T-tabulated = 1.960.
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Table 4. 12; Mean, Standard Deviation, t-Value, sig for Waiting Waste:

No. Item M. | S.D. |t-Value| Sig | Rank | Impl.
1 ;Ii'rt:]eecompany provides raw materials on 3481089 2023 1000l 5 |Medium
o | The company manages production 3.65/073| 5191 [0.00| 4 |Medium
processes effectively.

3 The_ company pen_‘orms maintenance of 3681092 4152 looo!| 3 High
equipment periodically.

4 The company sets priorities for 3941077! 5264 |000| 1 High
manufacturing.

5 Th_e company takes appropriate decisions 3801098 4033 |000! 2 High
quickly when necessary.

WWwW 3.71]0.68 | 56.26 | 0.00 High

Underutilization Waste:

Table (4.13) shows that the mean of underutilization waste items ranges from 2.95 to
3.36 with a standard deviation ranges between 0.80 and 1.08 which refer to that the
respondents agree on medium implementation level of underutilization waste items. The
average mean for total underutilization waste is 3.21 with a standard deviation of 0.79. This
means that the Jordanian Pharmaceutical Manufacturing Companies consider

underutilization waste of Medium implementation, where t value is 42.07>T-tabulated =

1.960.

Table 4. 13; Mean, Standard Deviation, t-Value, sig for Underutilization Waste:

No. Item M. | S.D. [t-Value | Sig | Rank | Impl.
1 |The company discovers talent. 3.36|0.80| 43.17 [0.00| 1 |Medium
o | The company encourages creativity 335(0.85| 40.82 [0.00]| 2 |Medium
thorough employees’ participation.

3 Thecompanylmplementszfmmcentlve 3071071 2073 lo0o! 4 |Medium
system to reward valuable ideas.

4 The_companyconductsmnovatlontrammg 205 108! 2839 l000l 5 |Medium
continuously.

5 | Ihe company adopts new technologies 334/095| 3629 |0.00| 3 |Medium
within its processes.

Uw 3.21[0.79 | 42.07 |0.00 Medium
Relationships between Variables:
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Table (4.14) shows that the relationships between Total JIT sub-variables are strong,
where r ranging between 0.558 and 0.912. The table also shows that the relationships between
Lean Operations dimensions are strong since r is ranging between 0.509and0.592. The
relationships between total JIT sub-variables and Lean Operations are strong since r is
ranging from 0.311 to 0.736. The relationships between each Total JIT sub-variables with
total Lean operations are strong since r ranging is from 0.665 to 0.762.

Table 4. 14: Bivariate Pearson Correlation (r) Matrix between Independent and
Dependent Variables:

No. Item 1 2 3 4 5 6 7 8 9 10 | 11 | 12 |13
1 JIT

Purchasing
5 JIT 558"
Operations | .000
. 1.6627(.730™
3 JIT Selling 000 1000
.825|.888™].912™
4 [Total T o001 .000 | .000
Over- 419,442 527"|.528™

5 |Production 000 | .000 | .000 | .000

\Waste

6 Inventory |.3117.490™.513™].507"" .509™
\Waste .001 | .000 | .000 | .000 | .000

7 Motion .518".588™.602™.652™| .396™ |.354™
\Waste .000 | .000 | .000 | .000 | .000 |.000

8 Transportati|.559™|.5657.577"|.647""| .415™ | 501,557

on Waste | .000 | .000 | .000 | .000 | .000 |.000 |.000
Over- 419™.442"|.527"|.528™|1.000"|.509|.396™|.415™

9 Processing | 555|000 | .000 | .000| 000 |.000].000 ] .000

Waste
1 Defect | 52174017 46375217 451" [442"| 5727 536" 451"
Waste 1000 | .000 | .000 | .000 | .000 |.000 | .000|.000 | .000
1y Waiting |.6127,6437.6797.736™.602" | 386|626 570" .602" | 641"
Waste 1000 | .000 | .000 | .000 | .000 |.000 |.000 |.000 | .000 |.000
Under- | 471°15207|.576.597] 429 | .166 |.5497].425"| 429" |.4127| 592"
12 \L,J\,t;'s'tzea“on 1000 |.000 | .000 | .000 | .000 |.087 |.000|.000!| .000 |.000].000
13 lean 6657171071762 |.8147 712" | 6287 777°1.756| .712" |.784"|.863"|.681"

Operations | .000 | .000 | .000 | .000 | .000 |.000 |.000 |.000 | .000 |.000 |.000 |.000
**_Correlation is significant at the 0.01 level (2-tailed).
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Finally, the relationship between total JIT and total Lean Operations is strong, where

r is equal to 0.814. This indicates that the correlation between the total JIT and total Lean

Operations dimensions is very strong and can affect each other.

Hypothesis Analysis:

Multiple regressions are used to test the effect of Total JIT Practices on Lean Operations
on Jordanian Pharmaceutical Manufacturing Companies.

After confirming validity, reliability, and the correlation between independent and
dependent variables, the following tests were carried out to ensure the validity of regression
analysis. (Sekaran, 2003):

Normality test:
Figure (4.1) shows that the shape follows the normal distribution, in such case the

model does not violate this assumption.

Figure 4. 1: Normality Test
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Linearity Test:
Linearity test: figure (4.2) shows that there is a linear relationship between independent

and dependent variables. In such a case, the model does not violate this assumption.
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Figure 4. 2: Linearity
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Equal variance (homoscedasticity): figure (4.3) shows that the errors are scattered

around the mean, Durbin-Watson used to ensure the independence of errors, If Durbin-

Watson test value is about two, and the model does not violate this assumption. Table (4.15)

shows that Durbin Watson value is (d=1.694) therefore, there is no relation between errors

and predicted values, in such case, the model does not violate this assumption.

Multi-
Collinearity:
To test the
Collinearity the
(\Variance
Factor) and

Lean Operations

Figure 4. 3: Scatter Plot
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are used, If VIF value is less than 10 and tolerance is more than 10%, the model does not
violate the multi-collinearity assumption.
In Table (4.15) the VIF values are less than 10 and the tolerance values are more than

10%. which indicates that there is no multicollinearity within the independent variables of

this study.
Table 4. 15: Multi-collinearity and Durbin-Watson Tests:
. Collinearity Statistics Durbin-
Sub-Variables Tolerance VIF Watson
JTP 0.55 1.819
JTO 0.457 2.186 1.694
JTS 0.373 2.682

Main Hypothesis:

Ho.1: Total Just in Time practices (JIT Purchasing, JIT Operations, and JIT Selling)
do not affect lean operations of Jordanian Pharmaceutical manufacturing companies.
(JPMC), at 0<0.05.

Table (4.16) shows that when regressing the three sub-variables of Total JIT against
the Lean Operations, the model reveals that Total JIT can explain 66.5%of the variation of
Lean Operations, where (R?=.665, F=68.188, Sig.=0.000). Therefore, the null hypothesis is
rejected and the alternative hypothesis is accepted, which states that Total Just in Time
practices (JIT Purchasing, JIT Operations, and JIT Selling) affect the Lean Operation of
Jordanian Pharmaceutical Manufacturing companies, at 0<0.05.

Table 4. 16: Results of Multiple Regressions Analysis (ANOVA): Regressing Total
Just in Time System against Lean Operations.

Model r R? Adjusted R? Std. Error f Sig.

1 .8162 .665 .655 .30352 68.188 | .000b
a. Predictors: (Constant), JTS, JTP, JTO. b. Dependent Variable: Lean Operations

Based on the Total Just In Time components table (4.17) shows the effect of each sub-

variable on Lean Operations, the highest effect was for JIT Selling with an effect of 38.7%
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of the total effect, followed by JIT Operation with an effect of 28.9% on Lean Operations,
finally, JIT Purchasing with an effect of 24.7% on Lean Operations.

Table 4. 17: Results of Multiple Regressions for the Effect of each Total Just in Time
System on Dependent Variable (Lean Operations):

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
(Constant) 219 .254 0.864 0.390
JTP .267 .083 247 3.214 0.002
JTO 251 .073 .289 3.432 0.001
JTS 372 .090 .387 4.149 0.000

Ho.11: JIT Purchasing does not affect lean operations of Jordanian Pharmaceutical
manufacturing companies (JPMC), at a<0.05.

Table (4.17) shows that there is a significant effect of JIT Purchasing on Lean
Operations, meanwhile (Beta=0.247, t=3.214, sig=0.002, p<0.05).Therefore, the null
hypothesis is rejected and the alternative hypothesis is accepted which states that: JIT
Purchasing affects lean operations of Jordanian Pharmaceutical manufacturing companies
(JPMC), at 0<0.05.

Ho.12: JIT Operation does not affect lean operations of Jordanian Pharmaceutical
manufacturing companies (JPMC), at a<0.05.

Table (4.17) shows that there is a significant effect of JIT Operation on Lean
Operations, meanwhile (Beta=0.289, t=3.432, sig=0.001, p<0.05). Therefore, the null
hypothesis is rejected and the alternative hypothesis is accepted which states that: JIT
Operation affects lean operations of Jordanian Pharmaceutical manufacturing companies
(JPMC), at 0<0.05.

Ho.12: JIT selling does not affect lean operations of Jordanian Pharmaceutical

manufacturing companies (JPMC), at a<0.05.
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Table (4.17) shows that there is a significant effect of JIT Selling on Lean Operations,
meanwhile (Beta=0.387, t=4.149, sig=0.000, p<0.05). Therefore, the null hypothesis is
rejected and the alternative hypothesis is accepted which states that: JIT Selling affects lean
operations of Jordanian Pharmaceutical manufacturing companies (JPMC), at 0<0.05.

In summary, the multiple regressions analysis shows that the total JIT sub-variables
together affect the Lean Operations, where (R2=0.665, F=68.188, Sig.=0.000). In addition,
it shows that all the three sub-variables: JIT Purchasing, JIT Operations, and JIT Selling,
affect Lean Operations, where JIT Selling has the highest effect, followed by JIT operation,

and at the last JIT Purchasing.
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Chapter Five: Results’ Discussion, Conclusion, and

Recommendation

Results’ Discussion

The results of this study show that:

There is a high implementation of Total Just in Time in Jordanian Pharmaceutical
manufacturing companies. The JIT Selling has the highest implementation rate,
followed by JIT Purchasing, while JIT Operations comes at least. The results show
also that the implementation of Lean Operations dimensions is high, whereas the
inventory waste has the highest implementation, followed by overproduction waste,
over-processing, transportation waste, defect waste, waiting waste, motion waste, and
finally underutilization waste. This result is supported by the previous studies, such
as Inman, et. al. (2011); Singh, et. al. (2013); Alcaraz, et, al. (2014); Jadhav, et. al.
(2015a); Al-Maani (2016); Al Haraisa (2017); Darwish (2018); Ramlawati (2018).
There is a strong relationship among JIT sub-variables, which is supported by
previous studies such as Danese, et. al. (2012); Qureshi, et. al. (2013); Green, et. al
(2014); Abu Zaid, et. al. (2016). In addition, the results show that the relationships
among Lean Operations dimensions are strong supported by previous studies such as
Jaiganesh, and Sudhahar (2013); Jadhav, et. al (2015b); Kumar, et. al. (2015); Al
Kunsol (2015); Fercoq, et.al. (2016).

The relationships among Total JIT sub-variables and Lean Operations dimensions are

strong; these results are supported by previous studies such as Inman, et. al. (2011);
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Danese, et. al. (2012); Qureshi, et. al. (2013); Kulkarni, et. al. (2014); Resta, et. al.
(2015); Abu Zaid, et. al. (2016); and Othman, et.al. (2016).

All Total JIT sub-variables have an effect on Lean Operations in Jordanian
Pharmaceutical Manufacturing Companies. The JIT Selling was holding the highest
effect, followed by JIT Operation variable, then JIT Purchasing, which supported by
previous studies like, Inman, et. al. (2011); Chowdary, and George (2012); Al-
Matarneh (2012); Qureshi, et. al. (2013); Green, et. al (2014); Resta, et. al. (2015);
Kumar, et. al. (2015); Singh, et. al. (2017); Chahal and Narwal (2017); and Islam,

et.al. (2018).

Conclusion

The study was dedicated to answering the main question which is: Do Total Just in

Time practices (JIT Purchasing, JIT Operation, JIT Selling) affect the Lean Operations of

Jordanian Pharmaceutical Manufacturing Companies (JPMC)? Data was collected via a

questionnaire, and the validity and reliability were tested, and the correlation and multiple

regressions were used to test the hypothesis, and also to develop a framework for JIT success.

The first contribution of this study is to add to the developing literature on JIT
implementation.

The results of this study show that there is a high implementation of each Total Just
in Time variables in Jordanian Pharmaceutical Manufacturing Companies (JPMC),
which indicates the high presence of these variables in Jordanian Pharmaceutical
Manufacturing companies. The JIT Selling has the highest rate of implementation
followed by JIT Purchasing, and finally JIT operation. This result can be explained

due to the nature of the industry, strict regulations (shipping, customs clearance, and
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logistic issues, bureaucracy...), applying the Good Manufacturing Practices (GMP),
Quality Assurance, Quality Control, the commitment to the expiry date issues, the
import of Active Pharmaceutical Ingredient ( API) must be from one to three
approved sources, quality certified, and esteemed suppliers from Jordanian Food and
Drug Administration(JFDA), the expensive storage conditions for medicine and raw
materials, and last but not least, the production process in the Pharmaceutical
manufacturing is based only on campaigns. This indicates the importance of JIT
implementation for managers, also it indicates that there is harmony among all
department managers and successful implementation of procedures.

The findings show the high implementation of Lean Operations sub-variables, The
inventory waste rated highest mean, over production waste, over-processing waste,
transportation waste, defect waste, waiting waste, motion waste, and finally
underutilization waste, this indicates that there is an agreement on the high presence
of these dimensions in Jordanian Pharmaceutical Manufacturing companies. The
results can also be explained by the nature of the industry in the factors mentioned
above that are governed by several rules and regulation (Jordanian Food and Drug
Administration JFDA, Good Manufacturing Practices GMP), using the ERP system,
the fact that is the manufacturing in the pharmaceutical sector is very expensive and
very complex which forces JPMC to reduce or eliminate all kinds of waste.

The results also show that the relationships between Total JIT sub-variables are
strong. The relationships between Lean Operations dimensions are also strong.
Moreover, the relationships between total JIT sub-variables and Lean Operations are

strong. Furthermore, the correlation between the relationships between each Total JIT
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sub-variables with total Lean operations is strong. Finally, the relationship between
total JIT and total Lean Operations is strong. This indicates that the correlation
between the total JIT and total Lean Operations dimensions is very strong and can
affect each other.

e The result indicates that Total JIT sub-variables affected Lean Operations
(overproduction waste, inventory waste, motion waste, transportation waste, over-
processing waste, defects waste, waiting waste, and underutilization waste)
significantly, the highest effect was for JIT Selling, followed by JIT Operation,

finally, JIT Purchasing.
Recommendations:
In the light of the current study outcomes the following points can be recommended:

Recommendations for Jordanian Pharmaceutical Manufacturing

Companies:

1- The current study recommends that Jordanian Pharmaceutical Manufacturing
Companies should increase the awareness of the Just in Time concept, and its role in
maintaining and improving operations.

2-The current study recommends that Jordanian Pharmaceutical Manufacturing
Companies should integrate Total JIT practices as a tool and technique to eliminate waste
and make the operation more effective and efficient in their strategic planning and practices.

3- The current study recommends that Jordanian Pharmaceutical Manufacturing
Companies should apply all Total JIT practices because there is a relationship among the

Total JIT sub-variables.
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4 - The current study recommends that Jordanian Pharmaceutical Manufacturing
Companies should conduct special training courses for managers and employees for the
successful implementation of Total JIT practices.

5-The current study recommends that Jordanian Pharmaceuticals Manufacturing
Companies should pay more attention to encouraging creativity through continuous training
programs, employee’s involvement, participation, and empowerment. Finally, the adoption
of a reliable incentive system, for more support.

6- The current study recommends that Jordanian pharmaceutical manufacturing
companies should give more awareness to the ERP system, and statistical aspects to control
the operations.

7- The current study recommends that Jordanian pharmaceutical manufacturing
companies should study and analyze separately all kinds of waste that don't add value, and
put suitable solutions, to improve and enhance operations.

8-The current study recommends that Jordanian pharmaceutical manufacturing
companies should emphasize on long-term contracts implementation, for procurement and
sourcing, and sharing demand forecasting with all partners in order to develop long-term
demand plan.

9-The current study recommends that Jordanian pharmaceutical manufacturing
companies should reevaluate the Inventory and Warehousing and their role in creating waste,
and manage how to reduce such waste while studying the benefits and advantages that will

be gained.

Recommendations for Academicians and Future Research:



85

1- The current study recommends carrying out a similar study in the same sector in other
countries, especially in Arab Countries and the Middle East, to make the results generalized.

2 - The current study recommends sharing other levels of employees are working in
Jordanian pharmaceutical manufacturing companies, as this study was limited to the manager
level only.

3- The current study recommends applying the same variables on other manufacturing
companies’ sectors since this study was related to the pharmaceutical manufacturing sector.

4-The current study takes place within a special time (COVID-19 Pandemic) and a
limited period, therefore, it’s appropriate to repeat this study after some time to observe the
development of the manufacturing more accurately.

5-Finally, extending the analyses to other industries and countries represent future
research opportunities, which can be done by further testing with larger samples within the
same industry, and including other industries will help mitigate the issue of generalizing

conclusions on other organizations and industries.
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Appendix 2: Thesis Questionnaire

hougill G llie gl o
MIDDLE EAST UNIVERSITY

Amman - Jordan

Dear Participant:

The purpose of this master thesis is to study “The Effect of Total Just-
in-Time perceived Practices on Lean Operations in Jordanian
Pharmaceutical Manufacturing Companies.”

This questionnaire contains 61 questions, which may take 15 minutes to
answer; therefore, we will be deeply thankful to you for devoting your valuable
time to answer it.

Your answers will remain confidential and will be used for research purposes
only.

Again, we appreciate your participation in this research. Please, if you have

any questions or comments, please don’t hesitate to call on this number
(00962799008289).

Thank you for your fruitful cooperation.

Researcher: Riman Jbeiro
Supervisor: Dr. Abdel-Aziz Ahmad Sharabati
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Questionnaire

Part One: Demographic information:
Company name (optional):
Date of establishment of the company:

Number of employees in the company:

Gender: 0 Male 0 Female
Age: [0 Less than 30 [ Between 30-39 [ Between 40-50 [ Above 50

Experience (Years): [J Less than 10 [ Between10-20 [ Between 21-30 [0 More than
30.

Education: ] Diploma [ Bachelor L1 Master O Ph.D.
Title/Position: O Supervisor [0 Manager O Director 0 G.M.
Department: O Operations & Quality [ Supply Chain  [Sales & Marketing [
Finance.

Part two: The following 61 questions tap into your perception about the actual

implementation of total JIT variables and lean operation elements.

[1 = strongly not implemented, 2 = not implemented, 3 = neutral, 4 = implemented, 5

= strongly implemented] based on your knowledge and experience about the statement.

Just-In-Time Purchasing

1. The company signs long-term contracts with the right suppliers. 1 33 45
2. The company places orders based on forecasting. 1 2 3 45
3. The company receives materials on the right quality. 1 2 3 45
4. The company receives materials on the right specifications. 1 2 3 45
5. The company receives requested materials at the right quantity. 1 2 3 45
6. The company receives materials at the right time. 1 2 3 45
7. The company negotiates payment terms. 1 2 3 45



Just-In-Time Operations

8. The company schedules production according to market demand
priorities.

9. The company organizes the equipment to facilitate operation.

10. The company commits to continuous process improvement.

11. The company controls production activities through ERP system.

12. The company implements preventive maintenance.

13. The company works to reduce set-up times of the equipment.

14. The company trains staff to facilitate operations.

Just-in-Time Selling

15. The company responds to customer complaints

16. The company delivers on-time.

17. The company delivers the right quantity.

18. The company delivers the right quality.

19. The company delivers the right specifications.

20. The company accepts returning expired products.

21. The company organizes inventory according to delivery times.

Lean Operation
Over-Production Waste

22 The company estimates the order quantity.
23 The company confirms the orders before starting production.

24 The company estimates the raw materials required for production.

25 The company operates its equipment efficiently.
26 The company operates its equipment effectively.

Inventory Waste

27 The company provides appropriate storage conditions.

28 The company conducts stocktaking to its various inventories.

29 The company stores the materials according to the consumption
rate.

30 The company considers an efficient warehouses location.

31 The company tracks inventory activities through the ERP system.

Motion Waste

32. The company standardizes work.

33. The company reduces the movements of workers that are not
connected with work.

34. The company organizes the factory to reduce excess movement.

35. The company uses appropriate internal means of transportation at

different locations.
36. The company hires the appropriate number of workers.
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Transportation Waste

37.
38.
39.
40.
41.

The company provides alternatives for transport operations
The company puts standard procedures during transportation.
The company schedules shipments with partners.

The company uses appropriate means of transportation.

The company develops well-skilled workers for transportation.

Over-Processing Waste

42.
43.
44,
45.
46.

The company adjusts the time of the production process.
The company emphasizes the flow of required procedures.
The company commits to the production schedule.

The company describes the working procedures for workers.
The company uses appropriate statistical aspects.

Defects Waste

47.
48.

49.
50.
51.

The company uses criteria that are higher than the GMP guidelines.

The company implements the Product Quality Review (PQR)
system.

The company uses quality control charts.

The company adapts standard quality specifications with partners.
The company conducts quality-training programs.

Waiting Waste

52.
53.
54.
55.
56.

The company provides raw materials on time.

The company manages production processes effectively.

The company performs maintenance of equipment periodically.
The company sets priorities for manufacturing.

The company takes appropriate decisions quickly when necessary.

Underutilization Waste

S7.
58.

59.

60.
61.

The company discovers talent.

The company encourages creativity thorough employees’
participation.

The company implements an incentive system to reward valuable
ideas.

The company conducts innovation training continuously.

The company adopts new technologies within its processes.
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Appendix 3: Thesis Questionnaire (Arabic Version)
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