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The Impact of Innovation on Lean Production: The Mediating Role of
Continuous Improvement at Mining Companies in Jordan

Dr. Sayel Mesbah Daifallah Al-nethami

The aim of this study is to identify and analyze the technological and managerial dimensions of inno-
vation and their effects on the dimensions of lean manufacturing (workplace organization (WPQO), Total Pro-
ductive Maintenance (TPM), Just-In-Time (JIT), Value Stream Mapping (VSM) and cellular manufacturing
(CM)) through the role of an intermediate variable Continues Improvement at Mining Companies in Jordan.

The study population consists of (370) directors, from all levels of management in these companies where
the study was applied to. Moreover, descriptive and analytical method has used, (370) questionnaires are also
designed to collect primary data and only (290) questionnaires have been performed for analysis at a cumulative
average 90.6%. As a result, arithmetic means, standard deviations, and path analysis using the Smart PIS3
software, have been carried out as statistical means and methods for analysis.

The study has revealed a statistically significant impact of technological and administrative innovation
on the dimensions of lean Production(Worksite Organizing (WO), Total Productive Maintenance (TPM), Just-
in-time (JIT) manufacturing, Value Stream Mapping (VSM) and cellular manufacturing).. This shows the im-
portance of innovation and how enhances the realization of lean manufacturing dimensions in the companies
which the study applied to. Furthermore, a statistically significant “effect” plays an important role in continu-
ously improving lean Production.

This study shows the importance and the necessity of continuing to maintain the adoption levels of
technological and administrative innovation, employing modern technology, keeping up with the technologi-
cal changes that can constantly improve manufacturing quality and production lines. It also sheds light on es-
tablishing an efficient organized worksite, total productive maintenance, improving employee innovation, and
involving them in taking decisions. Thereby, it's vital to train the employee in innovation at all levels, which
will give them a greater understanding of their responsibilities towards the importance of innovation and lean
Production.
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of industry, trade, services, agriculture and means

Introduction:

The scientific development and rapid changes
in the business environment and the economic
environment, especially the industrial business
environment, have pushed organizations to adopt
new methods that would help these organizations
keep pace with the rapid developments and changes,
and improve production activities and processes,
through advanced and modern manufacturing
systems in order to achieve their desired goals which
are It improves product quality. And reduce costs,
reduce waste, and improve work flow to raise the
level of performance and improve its competitive
position.

It is certain that the astonishing progress that
the world is currently witnessing in various fields
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light on an
management

of communication could not be achieved except
through creativity, innovation,

innovative thinking and a renewed holistic
view of things. Flexible production is considered one
of the most important methods used in companies
and organizations, and many organizations have
responded to the adoption of the concept of flexible
production.

The importance of study:

The scientific importance lies in shedding
important aspect of modern
practices, namely  studying

innovation and its impact on flexible production in
extractive companies in Jordan through the
mediating role of continuous improvement, which
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contributes to eliminating forms of waste and loss
and organizing the work site for the optimal use
of resources And improve work flow during
production.

The importance of the study highlights the
extent to which the concept of innovation
contributes to flexible production in the
extractive companies in Jordan, and highlights
the importance of continuous improvement as a
mediating variable between innovation and
flexible production and the ability of these
companies to provide high-quality products that
are able to compete globally and meet the needs
of customers. The study derives its importance
from the importance of the companies researched
and the importance of this industrial sector that it
deals with, as it is considered one of the important
sectors that support the national economy, as the
phosphate company and the potash company are
among the major companies that actively
contribute to the national economy and the gross
domestic product.

The objectives of the study

- Know the relative importance of innovation in
its dimensions (technological innovation,
management innovation) and the continuous
improvement of flexible production in its
dimensions (organization of the work site,
comprehensive productive maintenance,
production on time, value flow map, and cellular
manufacturing) in the extractive companies in
Jordan.

- ldentify the impact of innovation in its
dimensions (technological innovation,
management innovation) on flexible production
and continuous improvement in the extractive
companies in Jordan.

- To identify the impact of continuous
improvement in flexible production in the
extractive companies in Jordan.

- To identify the mediating role of the continuous
improvement variable in explaining the impact of
innovation on flexible production in the
extractive companies in Jordan.

The study problem and its questions:

Thus, the problem of the study is
represented in the following main question: What
is the impact of innovation (technological
innovation, management innovation) on flexible
production (5s work site organization,
comprehensive production maintenance, on-time
production, value stream map, and cellular
manufacturing) in light of the existence of
improvement Continuous as a mediating variable
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in the extractive companies in Jordan?

The main question emerges from the following
sub-questions:

1. What is the relative importance of the
dimensions of innovation, flexible production and
continuous improvement in the extractive
companies in Jordan?

2. What is the relative importance of the extractive
companies in Jordan?

3. What is the impact of innovation in flexible
production and continuous improvement in the
extractive companies in Jordan?

4. What is the effect of continuous improvement in
flexible production in the extractive companies in
Jordan?

5. What is the effect of innovation in flexible
production through the mediating role of
continuous improvement in the extractive
companies in Jordan?

Hypotheses of the study:

To achieve the objectives of the study, the
researcher developed a set of hypotheses as
follows:

The first main hypothesis:

Hol: There is no statistically significant effect at a
significant level (0<0.05), of innovation in its
dimensions (technological innovation,
management innovation) on flexible production in
its combined dimensions (work site organization,
productivity maintenance, value flow map, timely
production, and cellular manufacturing) ) In
extractive companies in Jordan.

The first main hypothesis stems from the following
sub-hypotheses:

Hol-1: There is no statistically significant effect,
at a significant level (a< 0.05), of innovation in its
dimensions  (technological innovation and
management innovation) on organizing the
workplace in the extractive companies in Jordan.
Hol-2: There is no statistically significant effect,
at a significant level (o< 0.05), of innovation in its
dimensions  (technological innovation and
management  innovation)  on  productive
maintenance in the extractive companies in Jordan.
Hol-3: There is no statistically significant effect,
at a significant level (a< 0.05), of innovation in its
dimensions (technological innovation,
management innovation) on time production in the
extractive companies in Jordan.

Hol-4: There is no statistically significant effect,
at a significant level (o< 0.05), of innovation in its
dimensions (technological innovation,
management innovation) on the value chain in the
extractive companies in Jordan.
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Hol-5: There is no statistically significant effect,
at a significant level (a< 0.05), of innovation in
its dimensions (technological innovation,
management innovation) on cellular
manufacturing in extractive companies in Jordan.
The second main hypothesis:

Ho2: There is no statistically significant effect at
a significant level (0<0.05) of innovation in its
dimensions (technological innovation,
management innovation) on the continuous
improvement of the extractive companies in
southern Jordan.

The third main hypothesis:

Ho3: There was no statistically significant effect
at a significant level (a<0.05) for continuous
improvement in flexible production in the
extractive companies in southern Jordan.

The fourth main hypothesis:

Ho4: There is no statistically significant effect at
a significant level (0<0.05) of innovation in its
dimensions  (technological innovation and
management innovation) on flexible production
through  continuous improvement in the
extractive companies in Jordan.

Conceptual and procedural definitions

The procedural terminology for all
independent, dependent and mediating variables
and their dimensions used in this study were
adopted, namely:
Innovation

It is defined procedurally as the
employment of Jordanian extractive companies,
new ideas and processes, and their application to
provide new products that give these companies
a competitive advantage. It was measured in the
study questionnaire in statements (1-15).
Technology Innovation

The process of employing extractive
companies in Jordan is defined as technology and
new processes or developing products that
contribute to achieving competitive advantage. It
was measured in the study questionnaire in
paragraphs (1-7).
Administrative Innovation

It is defined procedurally as a set of
elements, procedures, processes and behaviors
that lead to improving the work environment in
the extractive companies in Jordan, and
improving  innovative  performance by
encouraging workers to solve problems and make
decisions in an innovative way and unusual ways
of thinking, and it was measured in the study
questionnaire in the questions (8-15).
Lean Production
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Procedurally, a system that uses fewer
resource inputs to achieve higher performance
leads to customer satisfaction and to gain a larger
market share from competitors in the market by
eliminating waste in all its forms, and producing
high-quality and low-cost products for the
extractive companies in Jordan, and it was
measured in the study questionnaire in the
questions ( 45-16).

Five-S-Workplace Organizing (5s)

It is procedurally defined as the philosophy
and method of organization that the extractive
companies in Jordan follow to organize work and
take advantage of the workplace to develop a safe
production environment and make full use of
machinery, equipment, material and human
resources, and reduce waste and waste, and it has
an important and decisive role in completing work
as quickly as possible. And it was measured in the
study questionnaire in statements (16-21).

Total Production Maintenance

It is procedurally defined as a group of
operations that seek to apply a pre-prepared
schedule to reduce the stoppage of machinery and
equipment, so that the maintenance of the
production process is achieved with high
efficiency in the extractive companies in Jordan,
and preventive and curative maintenance measures
are taken to reduce sudden stops and the spacing
of periods between faults, to move maintenance
operations Just the burden of cost to the profit
centers of the organization. It was measured in the
study questionnaire in statements (22-27).

Value Stream Mapping

Procedurally it is defined as all the
processes followed by extractive companies in
Jordan to convert raw materials into finished
goods or services, including non-value-added
activities. In addition to tracking the causes of
waste, measuring the current production situation,
and then comparing it with the expected future in
order to achieve the desired goals. It was measured
in the study questionnaire in statements (33-28).

Just-in-Time Production (JIT)

Procedurally, it is defined as a system that
works to reduce waste during the purchase period,
avoid the accumulation of stock and the arrival of
the order in the production processes on time and
in the necessary quantity and meet the needs of
customers in the right time and in the appropriate
quantity in the extractive companies in Jordan. It
was measured in the study questionnaire in
statements (39-34.

Cellules production
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It is defined procedurally as a method used
to take advantage of machinery and equipment
and arrange them in a manner similar to a cell to
facilitate the work of these machines and
equipment in the extractive companies in Jordan
and to benefit from this arrangement in the
efficient and effective exploitation of these
material and human energies. It was measured in
the study questionnaire in statements (45-40).

Continuous Improvement

It is defined as an administrative
philosophy and a group activity aimed at working
to continuously develop the processes and
activities related to machines, materials, people
and production methods in the extractive
companies in Jordan. It was measured in the study
questionnaire in paragraphs (55-46).

Previous studies in the Arab
environment

The study of Aragawi et al (2020) entitled:
"Management Innovation and Entrepreneurial
Strategy: Relationship and Impact, Case Study in
the Islamic Palestinian Development Company"

This study aimed to find out the
relationship and impact between the application
of  management innovation and the
entrepreneurship strategy in terms of (creativity,
offensive competition, anticipation, and risk
adoption) in the Islamic Palestinian Development
Company as a case study.

The results of the statistical analysis
proved that there is a correlation and impact
between  administrative  innovation  and
entrepreneurship strategy for the employees of
the Islamic Palestinian Development Company.
In addition, the results of the statistical analysis
showed acceptance of sub-hypotheses between
the managerial innovation dimension and the
entrepreneurship strategy dimensions in terms of
(creativity, offensive competition, anticipation,
and risk adoption).

The study of Kabajah and Jaradat (2020)
entitled: "The Impact of Innovation on Achieving
Competitive Advantage in Industrial Companies
Operating in Hebron Governorate”

This study sought to achieve a number of
objectives, including, identifying the impact of
innovation  (product  innovation,  process
innovation) on achieving competitive advantage
in industrial companies operating in Hebron
Governorate. The study was based on the
descriptive and analytical approach, and an
intentional sample was chosen from working
directors, members of the board of directors,
company directors, directors of departments and

www.psychologyandeducation.net

heads of departments in industrial companies in
the Hebron governorate. The questionnaire was
used to collect and analyze data. The study
recommended the need to increase interest in the
concept of innovation and competitive advantage
to enhance survival and growth in highly
competitive markets, in addition to the need to
provide the appropriate environment for creating
innovation, and also to increase the allocations for
scientific research by the companies under study.

The study of Kasasbeh and Abu Bagi (2020)
entitled: "The Impact of Deming's Methodology on
Learning and Innovation on Islamic Banks in
Jordan™

This study aimed to measure the effect of the
Diming methodology on learning and innovation in
Islamic banks in Jordan. The study adopted the
descriptive and analytical approach through a field
study, to obtain the results of testing the hypotheses
of the study, and to arrive at results that show the
effect of Deming's methodology on learning and
innovation. The study population consisted of
Islamic banks in Jordan, which numbered four
Islamic banks, and the sampling unit consisted of
workers in Islamic banks in Jordan. The study also
recommended the necessity of increasing attention
to documenting the results of the changes occurring
in the improved operations, the necessity of
notifying the employees of the importance of being
guided by their proposals towards change or
improvement, and that Islamic banks should be
keen on the continuity of the practical application
of the benefit achieved from training courses for
employees and monitoring the progress in the level
of their performance.

The study of Al Monasra (2020) entitled:
"Critical Elements for Continuous Improvement
and Their Role in Impacting the Organizational
Performance in Industrial Companies in Jordan"

This study aimed to reveal the impact of the
critical elements for continuous improvement
represented in its dimensions: leadership support,
process control, customer focus, and employee
immersion on organizational performance in
industrial companies operating in Sahab Industrial
City in Jordan. The study used the questionnaire as
a tool to collect data and measure variables, and the
study recommended spreading a culture of
continuous improvement at the administrative
levels in industrial companies in Jordan.

The study of Khalil (2019) entitled: "The
Impact of Strategic Vigilance on the Continuous
Improvement of Organizations”

This study aimed to identify the effect of
strategic awareness on the continuous improvement
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of organizations. Therefore, a questionnaire was
built as a main tool for collecting data and
information, as well as for personal interviews at
the level of (managers, heads of departments,
heads of divisions, and a group of engineers,
managers and technicians). The research sought to
test a number of main and sub-hypotheses related
to correlation and influence relationships through
a set of statistical means using the SPSS statistical
program. The study used a descriptive analytical
method to achieve the objectives of the study.
Innovation

The Industrial Revolution led to a great
transformation in the lives of nations, and some
countries benefited from this revolution, becoming
advanced and developed, rich, powerful and
effective, and some of them lagged behind this
progress, so they became backward and poor,
suffering many problems and woes at home and
abroad. Today's institutions have become aware
that innovation has become the single most
powerful source in achieving competitive
advantage, in institutions that adopt the innovation
approach to lead the industry or institutions that use
improvement innovation within their strategies, and
the institution that makes innovation the focus of its
success is one of its pivotal skills or distinctive
capabilities that reject methods The traditional
business which constantly supports its competitive
position. Innovation has become a distinctive
feature of institutions in an environment
characterized by many challenges and
globalization, which requires the provision of
creative capabilities capable of facing the rapid
change taking place in the ocean (Rahal, 2017).

Lean Production

Flexible production is one of the most
important systems on which contemporary
companies and organizations are based because it
reflects on the benefit to the organization's interest,
reduce its expenditures, reduce production costs,
increase its production, reduce the incidence of
potential errors, and gain customer confidence,
satisfaction and support for the organization. Where
the application of the flexible manufacturing
system works to reduce the amount of loss and loss
of available resources and use them in the best way
to manufacture a high-quality product that enables
the organization to enter strongly in the labor
market, and be the fastest in responding to the needs
and desires of customers, and that these factors are
the basis for the survival and success of these
companies, and is able to Competing with other
companies in the market (Dabbagh and Hassan,
(2010).
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The emergence of flexible production

Japanese companies had a major role in the
emergence of this concept, as this concept developed
in the forties of the past century, and after World War
I, there became an urgent need by Japanese
industrial companies for raw materials and human
resources as a result of the effects of World War 11
(Mahendran et al., 2016). In the fifties, (Eiji Toyoda)
visited the American company, Ford, for the
automobile industry, to find out the reasons for its
success, and to find ways to solve the problems that
Toyota was suffering from (Alves et al., 2012).

Study community

The study community consisted of all
employees of the upper, middle and lower levels of
administration, represented by a position (general
manager, deputy - assistant general manager,
department manager, department head, and division
head) in the extractive companies in Jordan, or the
equivalent of these job titles. Because they differ
from one company to another, according to the
company’s records, human resources, and reports of
these companies published on the Amman Financial
Market website (Amman Financial Market 2020,).

Statistical treatment

The study uses statistical packages program
(SMART - PLS, 3) using Least Squares Analysis
(PLS). To analyze the direct and indirect impact of
the study variables and their dimensions, and to
process the data; In the statistical analysis process,
the researcher relied on the structural equation
modeling method, which is an assumed pattern of
direct and indirect linear relationships between a set
of study variables, specifically using the path
method because this method has many statistical
advantages.

Discuss the results

Results of the descriptive analysis of the study
variables (the relative importance of the study
variables)

1. Results related to the first study question:
What is the relative importance of innovation
dimensions in extractive companies in Jordan?

The results of the descriptive analysis of the
independent variable (innovation), which indicates
that the level of innovation from the point of view of
the study sample (technological innovation,
management innovation) came at a high degree in
terms of relative importance, as the arithmetic mean
reached (4.21), and occupied the dimension
(technological innovation). ) Ranked first with mean
of (4.39) whereas, the (management innovation)
dimension ranked last among the statements of this
variable with mean of (4.03). This result indicates
that extractive companies in Jordan have an interest
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in employing modern technology in their
production processes, in terms of keeping pace with
technological developments to continuously
develop their production processes. This result also
indicates the companies ’awareness of the
importance of the financial financing needed to
develop production processes, by supporting the
financial budget needed for modernization and
development processes, and providing the
necessary resources to transform creative ideas into
innovative products.

2. Results related to the second study
guestion: What is the relative importance of
applying flexible production in the extractive
companies in Jordan:

The results of the descriptive analysis of the
dependent variable (flexible production) from the
point of view of the study sample indicated that the
relative importance of the flexible production
variable came in a high degree with an arithmetic
mean (4.38), and the (cellular manufacturing)
dimension ranked first with an arithmetic mean of
(4.58) and a high relative importance whereas, the
(productive maintenance) dimension came last
among the items of this variable, with an arithmetic
mean of (4.00), and of high relative importance.
After organizing the work site, it came with a high
relative importance, with a mean of (4.48), and this
result indicates the awareness of managers working
in extractive companies in Jordan.

After the comprehensive productive
maintenance came with a high relative importance
and an arithmetic mean of (4.00), and this result
indicates the awareness of managers working in the
extractive companies in Jordan the importance of
comprehensive  maintenance  of  production
equipment to maintain its durability, maintain
quality, and continuous follow-up of equipment
maintenance through the maintenance department,
With attention to the feedback received from the
operating team on the condition of equipment and
machinery, handling these observations, and
solving production problems.

After the value flow map came with a high
relative importance and an arithmetic mean of
(4.32), and this result indicates the awareness of the
sample members of the importance of adopting the
concept of the value flow map in extractive
companies in Jordan in terms of interest in
analyzing the flow of raw materials to the final
product within the specified work procedures, with
Focusing on the internal arrangement of equipment
and production lines to maintain timely delivery of
orders to customers without delay.
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The production map came after the specified
time, with a high relative importance, with a mean of
(4.54). This result indicates the awareness of
managers working in the extractive companies in
Jordan of the importance of adopting the production
approach on time, in terms of concern for the time
factor in production, which is related to the delivery
of parts manufactured in the various stages of
production within the specified time without delay,
and to maintain the flexibility required to reduce the
time required for the production process.

3. Results related to the third study question:
What is the relative importance of continuous
improvement in the extractive companies in Jordan?

The results of the descriptive analysis of the
intermediate variable (continuous improvement)
from the viewpoint of the study sample showed that
the relative importance of the level of the paragraph
scale was all high, with an overall arithmetic mean of
(4.10). This result indicates the awareness of
managers working in extractive companies in Jordan
of the importance of adopting a continuous
improvement approach in production processes based
on eliminating waste of resources needed for
production, constantly diagnosing production
problems and providing appropriate solutions to solve
them, in order to reach high-quality products that
meet the needs of their customers.

The results of the hypothesis testing

The first main hypothesis:

Hol: There is no statistically significant effect
at a significant level (0<0.05), of innovation in its
dimensions (technological innovation, management
innovation) on flexible production in its combined
dimensions (work site organization, productivity
maintenance, value flow map, timely production, and
cellular manufacturing) . In extractive companies in
Jordan.

The results of the first main hypothesis test
showed that there is a statistically significant impact
of innovation in its combined dimensions
(technological innovation, management innovation),
on flexible production in its combined dimensions
(work site organization, production maintenance,
value flow map, production on time, and cellular
manufacturing), in Jordanian companies. It follows
from this that the more interest there is in innovation,
the more it is promoted in achieving flexible
production dimensions in the extractive companies in
Jordan.

The first sub hypothesis:
Hol-1: There is no statistically significant
effect at the level of significance (o < 0.05) for
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innovation in its dimensions (technological
innovation, management innovation) combined, in
organizing the work site in the extractive companies
in Jordan.

The results of the first sub-hypothesis test
showed a significant effect of innovation in
organizing the workplace as one of the dimensions
of flexible production. So the path coefficient
reached (0.680) at a level of statistical significance
(0.000), which is smaller than the level of
significance assumed by the study (0.05), and the
results indicated in Table (5-17) that the value of (t)
reached (4.392), which is Statistically significant at
the level of significance (o < 0.05); The results of the
analysis also indicated that the innovation variable
explained (46.3%) of the variance in the
organization of the work site, according to the
coefficient of determination (R? = 0.463).

The second sub hypothesis:

Hol-2: There is no statistically significant
effect at the level of significance (a < 0.05) for
innovation in its dimensions (technological
innovation, management innovation) combined, on
productive maintenance in the extractive companies
in Jordan.

The results of the second sub-hypothesis test
showed a significant impact of innovation in
productive maintenance as one of the dimensions of
flexible production, as the path parameter reached
(0.871), at a level of statistical significance (0.000),
which is smaller than the level of significance
assumed by the study (0.05), as well as The results
in Table (5-17) indicated that the value of (t) reached
(6.601), which is statistically significant at the level
of significance (o < 0.05). The results of the analysis
also indicated that the innovation variable explained
an amount (75.9%) of the variance in productive
maintenance, according to the parameter of
determination (R? = 0.759).

Third sub-hypothesis:

Hol-3: There is no statistically significant
effect at the level of significance (a < 0.05) of
innovation in its dimensions (technological
innovation, management innovation) taken together,
on the map of value flow in extractive companies in
Jordan.

The results of the third sub-hypothesis test
showed that innovation had a significant impact on
the value chain as one of the dimensions of flexible
production. The path parameter (0.859); At the level
of statistical significance (0.000), which is smaller
than the level of significance assumed by the study
(0.05), and the results in the same table indicated that
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the value of (t) reached (6.366), which is statistically
significant at the level of significance (a0 < 0.05). The
results of the analysis also indicated that the
innovation variable explained (73.8%) of the variance
in the value chain, according to the coefficient of
determination (R? = 0.738).

Fourth sub-hypothesis:

Hol-4: There is no statistically significant
effect at the level of significance (o0 < 0.05) of
innovation in its dimensions (technological
innovation, management innovation) combined, on
the on-time production in the extractive companies
in Jordan.

The results of the fourth sub-hypothesis test
showed a significant effect of innovation in
production on time, as the path parameter (0.695) At
the level of statistical significance (0.000), which is
smaller than the level of significance assumed by the
study (0.05), and the results in Table (5-17) indicated
that the value of (t) reached (4.967), which is
statistically significant at the level of significance (
o < 0.05); The results of the analysis also indicated
that the innovation variable explained (48.5%) of the
variance in production at the specified time
according to the coefficient of determination (R? =
0.485).

Fifth sub-hypothesis:

Hol-5: There is no statistically significant
effect at the level of significance (o < 0.05) for
innovation in its dimensions (technological
innovation, management innovation) combined, on
cellular manufacturing in the extractive companies
in Jordan.

The results of the fifth sub-hypothesis test
showed a significant effect of innovation in mobile
manufacturing. So the path coefficient reached
(0.699) at the level of statistical significance (0.000),
which is smaller than the level of significance
assumed by the study (0.05), and the results
indicated in Table (5-17) that the value of (t) reached
(4.859), which is Statistically significant at the level
of significance (a < 0.05); The results of the analysis
also indicated that the innovation variable explained
(47.6%) of the variance in cellular manufacturing
according to the coefficient of determination (R? =
0.476).

The second main hypothesis:

Ho2: There is no statistically significant
impact, at a significant level (¢<0.05), of innovation
in continuous improvement in the extractive
companies in southern Jordan.

The results of the second main hypothesis test
showed the existence of a statistically significant
impact of innovation in its combined dimensions
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(technological innovation and management
innovation) on continuous improvement in the
Jordanian extractive companies. It follows from
this that the more interest there is in innovation, the
greater the achievement of  continuous
improvement in the extractive companies in Jordan.

The third main hypothesis:

Ho3: There was no statistically significant
effect at a significant level (0<0.05) for continuous
improvement in flexible production in the
extractive companies in southern Jordan.

The results of the main hypothesis test
showed that there is a statistically significant effect
of continuous improvement in flexible production
in the Jordanian extractive companies, and it is
concluded from this that the greater the interest in
continuous improvement, the stronger this is in
achieving flexible production in the extractive
companies in Jordan.

Fourth main hypothesis:

Ho4: There is no statistically significant
effect at a significant level (¢<0.05) of innovation
in its dimensions (technological innovation and
management innovation) on flexible production
through continuous improvement in the extractive
companies in Jordan.

The results of the fourth main hypothesis
test showed the existence of a statistically
significant effect of innovation in flexible
production in the presence of continuous
improvement as an intermediate variable, in the
Jordanian extractive companies. It follows from
this that whenever there is interest in innovation, it
strengthened it in achieving flexible production, in
the presence of continuous improvement as an
intermediate variable, and in the same context, the
greater the interest in innovation and continuous
improvement, this strengthened the flexible
production in the extractive companies in Jordan.

In view of the scarcity of previous studies
that dealt with the indirect impact of continuous
improvement on the relationship between
innovation and flexible production, or linked these
variables, to the best of the researcher's knowledge
in the Arab environment and elsewhere, and for
the purpose of simulating the results of this study.
The current study decided to make comparisons
with previous studies, which are at the core of the
topic of achieving the objectives of the current
study represented by addressing continuous
improvement as a mediating variable and its
relationship with other management variables and
concepts.
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Conclusions

The study reached a number of conclusions
after conducting this study on the mining extractive
industry sector in Jordan, and among these
conclusions are the following:

1. The high relative importance of all the
paragraphs of the study indicates that the extractive
companies in Jordan pay great attention to
innovation and its importance in production
processes, and in flexible production, and linking it
to continuous improvement.

2. The industrial sector in Jordan is one of the
most important sectors in the development of the
national economy, and in order to preserve this
sector and its position in the local and global
markets and in light of intense competition, so it is
necessary to keep pace with developments in the
surrounding environment.

3. The extractive companies in Jordan have
the ability to reduce waste and waste as much as
possible and in all production stages, whether this
loss results from (overproduction, transportation
costs, retention, and delivery) and any losses
resulting from activities that do not add value.

4. The extractive companies in Jordan are
constantly keen to maintain the quality of products,
through continuous improvement, comprehensive
production maintenance, and innovation.

5. Adherence to the deadlines set for delivery
to final clients is an important matter for extractive
companies in Jordan.

6. The extractive companies in Jordan have
the capabilities to establish research and
development centers whose mission is to research,
innovate and create, whether in products or in
marketing or operations.

7. The extractive companies in Jordan can
build a network of local and international relations,
because they produce internationally demanded
products and compete with the local and
international markets, and the demand for them
increases annually.

8. The extractive companies in Jordan have
an effective communication system with their
external environment that enables them to seize
opportunities in the external and even the
international environment, enabling them to seize
opportunities in the external environment, but also
internationally.

9. Through the study, it was found that the
extractive companies in Jordan are interested in
implementing flexible production dimensions, such
as site organization, comprehensive production
maintenance, on-time production, value-flow map,
and cellular manufacturing.
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10. The interest of higher managements in
educating their employees about the concept of
innovation and its dimensions and flexible
production and its remoteness, by holding training
courses that enhance their ability to do so.

Recommendations
The need to continue to maintain the level

of adoption of innovation in its technological and
administrative dimensions in the extractive
companies in Jordan, to pay attention to the
employment of modern technology, to follow up
on technological developments that contribute to
improving the quality of products, and to develop
production lines by developing them continuously,
while continuing to allocate a financial budget to
finance the development of technologies and
follow up on modernization continuous production
equipment. Also, they should to pay attention to
adopting creative ideas and converting them into
innovative  products that achieve product
excellence and outperform competitors.

2. The need to continue to maintain the level
of adoption of administrative innovation in the
extractive companies in Jordan, through the
interest in updating organizational structures to
keep pace with modern changes, as well as the use
of modern administrative applications that help in
developing work methods and improving the
quality of production as well continuing to
maintain interest in the human resource for its
important role.

3. The need to continue to maintain the
flexible level of production in the extractive
companies in Jordan, in terms of concern for
organizing the work site based on keeping the
tools necessary for work, and providing the tools
necessary for work, with the need to maintain the
comprehensive  productive maintenance  of
equipment and production lines, with an emphasis
on the existence of a system for periodic
maintenance continuously. Also maintaining the
level of adoption of the value chain through
careful analysis of the flow of raw materials
required for production, with a focus on reducing
the time required to deliver customer orders
without delay. The results of the study also
indicated that the level of production at the
specified time was high.
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4. The necessity to focus on the
comprehensiveness of the process of continuous
improvement of the elements of the production
process in the company.

5. The need for the extractive companies in
Jordan to continue to deliver orders on time, and to
establish a specific program to avoid delays in
orders, while strengthening activities by monitoring
production quality to ensure delivery on time within
the company's production programs.

6. The study recommends the necessity of
continuing to maintain the cellular manufacturing
activities to ensure a smooth flow of materials
without obstacles, as well as reducing the
percentage of unfinished materials manufacturing,
continuing to enhance the skills of workers with
multiple experiences to improve their job
performance, and adhering to the requirements of
total quality management.
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