Remittances Review

June 2023
Volume: 8, No: 4, pp. 3493 - 3507
ISSN: 2059-6588 (Print) | ISSN: 2059-6596 (Online)

Received: 11 November 2022 Accepted: 28 March, 2023
DOTL: https://doi.otg/10.33182/1r.v8i4.240

Six Sigma application in the Jordanian industrial companies and its
critical success factors: an exploratory study

Belal H. Al-Nsour!, Loona M.Shaheen?, Samerra'a Z. Al-oqaily?, Fdai H. Alqudah*

Abstract

This research purpose to explore and analyze the reality of applying the Six Sigma (8S) process within the Jordanian Industrial
Corporate Sector, as well as determining critical success factors. A core problem which bas already been identified is the gap
between the practical aspects of S8 and required technical and theoretical processes. Using an analytical technigue, a
questionnaire for data collection was developed and a number of interviews conducted to provide data for the analysis, with the
intention of determining and understanding the critical success factors. This process enabled the researcher to develop the steps
requtired fo ensure both the theoretical and practical aspects of the situation were taken into consideration; the ensuing proposal
was then reviewed by the stakeholders This study proposes a series of phases which could be used by managers and technicians
to adapt the SS process for use within an Arab business environment, but particnlarly within Jordan.
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Introduction

SS is a strategy used to streamline production process; when instigated effectively, it increases
profitability and reduces waste, while reducing production costs and increasing effectiveness of
products and services. The end result is increased customer satisfaction for both customers and
stakeholders, in line with the specific requirements of the targeted goods or services (Hank, 2010).

Many current studies confirm a clear relationship between SS and its applications in analyses of
organizations and projects. Motorola Inc. developed the methodology, and applied it to all their
technological processes, resulting in enhanced profitability and significantly reduced costs. They
also noted reduced time and effort required for the production process and increased employee
satisfaction, which further enhanced quality, performance and efficiency (D. Tjahjono, 2010).

The SS methodology can be adapted for use in any sector which is at risk from high costs related
to financial and complex administrative operations which affect productivity. However, to take
full advantage of the benefits of savings as a result of this process, an organization needs to have
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a centrally located base and effective communication between employees and decision makers,
so that all steps in the process are not merely considered as theoretical knowledge base, but rather

as critical requirements.

Furthermore, any requirements which are lacking or not functioning effectively will severely
impact on the application of SS methodology, perhaps even resulting in failure, particularly in
processes which link production objectives and ensure achievement of the goals. One of the most
important requirements of the system is to conduct exploratory studies affecting supply in the
business sector and to clarify the strengths and weaknesses of the labor environment within these
factors The next step is to determine the ‘road map’ for application of methodology; each
instance needs to be adapted by an organization's senior management to ensure the best fit.
Success or failure is directly affected by the strength and authority of central management, and
whether it is able to persuade workers to accept changes to standard practices, and to become
more active in their own careers and training. In addition, development and restructuring of an
organization’s infrastructure needs to occut, in order to comply with possible changes in the use

of statistical methods; this will ensure the success of new company strategy, which will then to
reap the fruits of its results. (Vasileios, 2013), (Darshak, 2012).

Current studies provide success factors for the application of SS, he most important of which
are:

1. The commitment of senior management to participate in the introduction of SS.

2. The development of infrastructure within the organization to provide systematic training
and continuous improvement in the capabilities of the workers.

3. Development relies on a set of statistical methods, particulatly in the decision-making
processes (Siddra, 2016).

A. The study problem

To date, Jordanian industrial institutions have not received sufficient attention or analysis;
therefore, no definitive studies have been undertaken to determine the reasons for its
inefficiencies or failure. According to statistics provided by the Ministry of Trade and Industry,
more than 4% of companies reported critical issues in 2015, which increased to 5.5% in 2016;
this is extremely serious, reflecting the poor performance of the industrial sector in general and
indicating that competitiveness of Jordanian industry and its ability to succeed is limited.
Furthermore, its capacity to develop high quality products, while improving the general level of
capability of workers is lacking. The seesaw between ‘boom and bust’ which continues to plague
industry means it is necessary to search for solutions to its problems. Introducing the modern SS

methodology to the industrial sector would be advantageous, because it is the optimum solution
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which can solve problems within all segments of the industrial sector, thus enhancing
competitiveness and increasing sustainability.

Both Jiju, (2007) has concluded that neglecting this methodology per se increases an industry’s
challenges overall, while neglecting the technical assistance aspects contributes to a decline in
product quality. In terms of Jordanian industry as a specific case, it has also resulted in increasing
costs. Since the basic objective of SS is to reduce cost while improving quality by reducing
manufacturing errors, the current state of affairs, with limited use of the SS process, has reduced

the chances of success for many companies, as verified by the results of this study.

B. The importance of the study:

The importance of this study has been validated by the industrial sector itself. Industry
constituted only 24% of the GDP in 2015 JoD as a result of severe instability and insecurity in
the countries surrounding Jordan to the north and east. However, at the same time, investment
significantly increased, as refugees desiring resettlement in Jordan contributed a further 1615
million the industrial sector, to GDP in fixed prices affordably priced to about 3% only during
2015. The limited development and poor administrative and industrial processes highlichted
above, which have plagued Jordanian industry, have increased the importance of introducing SS
methodology, which has proven its universality and effective impact, and has been successful in
administrative operations in many different situations around the world. Hence, investment in
this methodology within the private industrial sector would be returned quickly, with a flow-on

effect for other sectors within the Jordanian economy.

Establishing a standard proposal to introduce SS methodology will act as a first step to promoting
the application of this methodology and contribute to its inclusion within private business,
particulatly within the industrial sector, by strengthening a company's competitive position and
its ability to develop and remain sustainable in today’s volatile and variable environment.

C. Objectives of the study:

The objectives of this study are:

1. To identify the reality of applying SS methodology in Jordanian industrial companies,
by determining the degree of success, and exploring reasons for failure in companies
where it is already operating.

2. To identify and analyze success factors which would assist companies to apply the SS
process during production.

3. To develop standard practice or procedure which would enable companies to assimilate
SS within the industrial sector, and to promote investment of in the methodology.
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D.The study questions:
D1 The process of setting targets
It’s possible to define the primary essential components of SS as the follows:

a. The commitment and utmost support of senior management when adopting this

methodology.

b. Substantial financial support for the methodology in the initial stages; which will be
positively returned to the organization after the methodology has been applied.

c. Practical inclusion of SS within the organization’s strategy.
d. Inclusion of SS methodology within Human Resources applications.
e. Integration of SS operations within the supply chain

f. Use of technology and SS methodology for statistical tools which integrate the
requirements of the market and the desires of the customers.

D.2 Enhancement:

a. Are there any standard proposals /procedures whereby the basic principles of SS could
be applied, which detail how a company’s administration should operate?

b. What are the real barriers which could prevent a company from applying the SS
methodology??

c.  What are the main recommendations which will support applying SS methodology in

those companies?

E. Theoretical framework:

Establishing a clear understanding of the principles and elements of SS methodology is one of
the most important criteria in any proposal of application, keeping in mind that there is both a
theoretical and an academic basis for this process. Many existing studies are of benefit, particularly
with regard to multiple dimensions, such as a discussion on the subject of the use of sigma (2),
which is used to refer to and clarify any contrast or deviation within the standard deviation,
whether positive or negative, compared with the planned goals of SS.

SS provides a strategy for the development and constant improvement of production processes,
so as to reduce the level of waste over all aspects of productivity, including material and financial
resources, in addition to enhancing timeliness, which results in a significant increase in quality
and reducing the percentage of error to less than 0.00044%; that is, ensuring accuracy of a product
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or service to 99.99966%. At the same time, continuous improvements to procedure and training
will result in a highly skilled workforce which is self-motivated and in tune with the overall goals
of the company. SS methodology proposes solutions to address the immediate issues facing a
company, leading to continuous improvement in production procedures and processes, which

ultimately achieve an ideal commodity or service. (Guajan, 2016).

In terms of service provision, SS depends on an integrated system of administrative and technical
operations to develop and improve effectiveness, and to upgrade efficiency and effectiveness
while removing any activities or actions which have no value through an Operations Review. The
process does not concentrate on errors, but addresses them by means of standardized steps in
operations (Yahia, 2011).

Rubea believes that a systematic system such as SS is a radical change in procedure for most
companies. It is also a comprehensive change in the order of operations, from forward to reverse
and vice versa, and is thereby aimed at sustainability, particularly in communication with clients,
and achieving desired expectations for both goods and services, which will positively reflect on a

company and provide them with a competitive advantage (Rubea, 2012).

None states that the basic objective of SS is to increase profitability, by increasing market share
and competitiveness, using the ‘black- and ‘green belt’ method, which guarantees ideal operations
and a miniscule ratio of error, according to customer expectations (None, 2003). To achieve this,
the SS methodology must be incorporated within the vision and strategy of the company.

SS is primarily knowledge-based for the solution of problems facing an organization, relying on
statistical tools to address mistakes and deviations, resulting in continual development and

improvement, to ensure that what is accomplished equates with what was planned (Florian, 2009).

Lauriani points out that one of the basic pivots of SS is “no errors in record time”, thus reducing
time-consuming financial and productivity losses by avoiding mistakes and shortcomings in
productive and service operations. These goals can only be achieved by innovative management,
which depends on strategies designed to be flexible, and provide exact standards for each process
within the philosophy of the Action Team (Lauriani, 2013).

F. Applying the requirements of SS:

There are numerous dimensions for SS requirements, the most important of which, according to
Salah, is a committed administration which is working towards developing a balanced, flexible
and sustainable process, while maximizing profitability and successful operations. This is
achieved by understanding the needs of the customer and designing a set of standards within a
philosophy of sustainable management which addresses errors based on facts. The first step is
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analysis, followed by development and control, especially in the management of a project (Salah,
2009).

Regarding the above, both Ghuni and Dinesh declare that SS does not refer only to operations
systems; it is also essential to develop production processes and to promote the culture of a
company. This requires administrative leaders who have both knowledge and specialized training
in SS in order to lead the separate departments to a full implementation of SS according to what
was planned, thus achieving a genuine revolution in the principles of action within the company,
to reach an integrated perfect process for every part of the system as a whole. By stimulating the
company to work in teams using gathered information, actions are processed very effectively
(Ghuni, 2009; Dinesh, 2007).

Djoko, states in his study that the X deviation compares effective performance with deviations
which need to be redressed, thus preparing operations to implement the methodology by
establishing standards of effective performance, then confirming that the ideal organizational
standards are achieved by means of clear objectives. Company success in implementing SS
methodology will result in sustainable continuity of production over all aspects, including cost
and effectiveness of profits, and achieve positive results in realizing the expectations of customers
(Djoko, 2007).

G. Applied Proposal:

The application of SS methodology in any company is dependent on a series of steps to achieve
the desired results, including:

a. Provide an indicative plan, consistent with the literature on this methodology (known as
the introduction of Road Map) within the organization. Known as DMAIC, it entails a
process of Define, Measure, Analyze, Improve, and Control, (Mehmet, 2012).

b. The aim of this methodology is to promote the application of high quality standards
using the Road Map to integrate SS within the company and assist decision makers in
the organization in the follow-up process, to measure success of the draft methodology.

c.  SS methodology assists decision-makers in an organization to identify and determine a
series of successive steps, which will improve operational systems. (Anupama, 2014).

d. Jiju believes that such steps should be preceded by the identification of qualitative
objectives and values of achievement. The next step is to determine work teams,
especially at the functional level of a project, and to establish measurable quality targets.
Then prepare an operational plan, (including a training plan and a mechanism for the
collection of data) and develop a mechanism for the maintenance and coordination of
the plan, which relies primarily on communication and information management, as well
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as its role in achieving consumer satisfaction. These steps will have a comprehensive

impact on accuracy and speed of implementation.
G.1 A proposed mechanism to apply SS methodology in Jordan:
Design Stage

In this stage, SS methodology and the required instruments to establish a positive image are
introduced to senior management. The main aim is to clarify potential impact, determine
willingness to accept the methodology, and prepare a working group for the project. An
instrument panel to define dimensions for the project is prepared at this point (Polytip, 2014).

1. The Working Group defines the parameters of the project, how the methodology will be
applied, procedures to improve process, and how production operations and management
will be developed overall. The emphasis at this stage of the operation is to decide how best
to enhance the success of meeting the requirements and expectations of clients.

2. The Working Group focuses on priorities, particularly to establish where most errors occur,
and determine the most appropriate solution, which would promote the values of SS and its
application within the organization. There are many digital techniques to choose from which

will assist in this stage of the project.
3. The Working Group will establish the following baselines:
a. Target improvement and the scientific vision of the project.
b. Set the work plan and broad guidelines which will govern the work of the project.
c. Institute the project culture, based on adoption of the above points.

4. At this formation stage, the entire working group, whether administrative or technical, will
establish a harmonious methodology consistent with the strategies of the parent

organization.
G.2 Measurement Stage:

The measurement stage is considered the basis of the assessment process; basic indicators to
determine capacity of the project, based on the requirements of customers and their needs, are
established (Peter, 2012).

The instrument cluster which will be used as the basis for assessment of main goals is adopted,
founded on numeric, specific time, and limited cost attributes, to indicate clear goals for each
stage of implementation, and to ensure that the working group understands the instrument cluster
indicators. They are presented to the Working Group, and accepted or amended as required.
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Road maps or network scrutiny are both appropriate tools which can be used for this; the team
needs to choose the appropriate tool which will measure consistently and accurately for the

project situation, and ensure credibility for measurement of project capacity-building (Paul, 2010;
Djoko, 2008).

Measurement of the capacity-building processes and procedures must be compatible with the
characteristics of the product measured, so as to ensure there is instrument cluster consensus
between the process of defining the operations and actual standards. Capacity must coincide with
the level of SS methodology required; this is done by measuring the capacity of the operations,
reducing average deviation to a minimum level, and reducing fluctuation of standards according
to an equation called the Capability Index Process (Peter,2012)

G.3 Performance phase analysis:

In this stage, current performance is analyzed, and compared with performance in the previous
year. Any changes in performance, both negative or positive, are followed up, to determine best
performance and a better understanding of how to design the SS process. The optimal process,
which will satisfy all requirements, will be designed by analysis of all data, ascertaining the cause
of each problem by examining previous results, and establishing whether independent or joint
operations would be most useful. Once the analysis has been completed, and corrections
designed for the production processes, the next step is to link production with human resources,
and design a training course for SS methodology required (Rodney, 2009; Daniel, 2010).

G4 Improvement:

While the specific SS methodology required for the project is being developed, the problems,
errors, and difficulties which were analyzed during preparation of the operational plan, are dealt
with. At this point, alternative procedures or processes are evaluated, and those which would be
most effective in reducing errors, or most effective in financial terms for the company and its
stakeholders are adopted.

The next step in the process is to design performance operations by undergoing the first pilot;
this will test the proposed procedure to see if it enhances response to the needs of customers, is
capable of addressing errors, raises the level of effectiveness, and reaches the standards expected
from the prior assessment for similar circumstances in the simulation (Pramtima, 2014). An
important factor which needs to be addressed at this point is known as the ‘refusal of change’,
particularly in terms of rehabilitation and training of personnel involved in the process of
transition, not only in the production line, but in all operations where the company is committed
to establishing specified standards and procedures.
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It is essential that personnel adapt to the necessity of change; it is the responsibility of the working
group to ensure this, in accordance with the baselines agreed upon in the Design Stage. All aspects
of the operation must be examined and analyzed, even the minor details which in general do not
affect ongoing operations, so that future operations will confirm the impact and value of the
design. (Lauyo, 2003).

G.5 Supervision Control:

The last step in the application of the methodology is to ensure that the evaluation processes and
implementation for each activity respond to the processing operations, by conducting a digital
statistical assessment for each activity, compiling the relevant statistics, and designing a curve
which illustrates operations development and improvement according to the norms and
standards adopted previously. The process should verify the desired standards for cost control,
and be consistent with the Design Stage. (Kushadi, 2016).

A Control System should be established, which consolidates and strengthens ongoing
development of the operations, introduce coping mechanisms for any deviations which may
emerge, and adjust the process based on stakeholder feedback (Dambhare, 2013).

The evaluation process must include a Test System, to ensure reliability and credibility, as well as
to introduce any additional materials or tools which might be necessary for the operation. In
addition, non-standard capacities and benchmarks need to be identified, in order to test and
implement the evaluation process.

This will ensure that the improvements to the processes or operations have been completed,
together with the measurement process. (Srinivasan, 20106).

H.Primary principles for the application of SS methodology:

Many researchers have explained the most important scientific principles required; it has been
established that SS methodology will not succeed without the following:

1. Knowledge of customer requirements and customer care.

It is clear that the focus of SS methodology is the client, not only as mere agents or stakeholders,
so it is imperative to understand their needs, identify and meet their expectations for goods and
services, and make sure they continue to be included in subsequent processes and changes.

2. Formulate resolutions based on data, information and facts:

Fu-Kwan declares there is a strategic element in SS methodology, with a focus on decision-
making based on data. Only this will provide an exact system with appropriate decision-making.
An emphasis on all data compiled during the pilot operation during follow-up will clarify if

3501 remittancesreview.com



Remittances Review

June 2023
Volume: 8, No: 4, pp. 3493 - 3507
ISSN: 2059-6588 (Print) | ISSN: 2059-6596 (Online)

desired changes for cost and quality have occurred, together with the required reduction of
defects (Fu-Kwan, 2014).

3. Applying SS methodology to the internal operations of the activity:

Dela clarifies that the success of productive processes depends on procedural operations adopted
for a specific situation, which are designed to increase effectiveness according to set standards
commensurate with customer requirements. To achieve ongoing satisfaction, it is necessary to
instigate sustained improvement in production processes. It is not possible to achieve a
competitive advantage for an organization through comprehensive operations only; it is necessary
to ensure implementation of the complete SS methodology, with all processes and procedures
linked to the product or service. If this is achieved, it is possible to maintain high standards and
customer satisfaction (Dela, 2013).

4. Successful Management is Planning Management:

Cheg explains that effective management is proactive, based on the construction of future
scenarios, valid assumptions, and preparedness to develop appropriate solutions, which can be
strengthened to solve problems before they occur, not only prevent them from happening. These
plans can only work through collaboration between the various teams in an organization, creating
synergy between them to support the process of development and continuous improvement,
while reducing errors and processing deviations (insert reference using family name not first

name ).
5. Optimization at work:

Asafuddoula confirms in his study that SS methodology is based on the organization’s arrival at
stage two of the process, which involves optimization through continuation, continued
development and improvement in performance, and making any modifications required so that
operations meet the required standards for deviation, and have the ability to recognize and resolve

any errors which occur during implementation of the process (Asafuddoula, 2015).

I. The role of statistics in SS methodology:

There is a real scientific relationship between SS methodology and applied statistics benchmarks,
especially those associated with the application of this technique, which work as a radar to
measure any differences between the mean effective functioning and any deviation that may occur
which are contrary to the requirements of the methodology, alert personnel the deviation has
occurred, and follow-up to ensure a corrected procedure or process ensues (Calia, 2012).

Statistical decisions which are made by referring to scientific databases continuously determine
the appropriate standard deviation within the time period for completion, so that consolidation
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between positive and negative deviations results in an optimization of performance for each
process and task, so as to reach a zero level of deviation, depending on a scale which is both
credible and realistic (La Longo, 2016).

SS methodology is based on statistical dimensions, with normal distribution of values which turn
numbers that reflect the digital dimension into real concepts for the completion of work.
Dimensions which have been applied in international companies such as Toyota and Motorola,
among others, emphasize that all movements during the application the methodology must first
be calculated and measured, in order to measure the standard of quality, and then developed to
optimize the situation (Cohklin, 2013).

The statistical methods which have been developed systematically for SS methodology are known
as Statistical Process Control, which basically maximizes the principle of control over executive
processes, while developing metrics and standards to prevent fluctuation in performance on an
ongoing basis, through statistical curves and graphs.

Moreover, design trends and courses, which lead to the establishment of a pattern of effective
performance based on statistically significant digital and working hypotheses are developed,
which are tested using statistical constants and independents, such as the link and deviation
between variable methods. Gaining access to relationships and decisions strengthens the process
of controlling deviation (Connaughton, 2016 ).

J. The role of the Green and Black Belts in SS methodology:

One of the most systematic essences of SS is the belt system, which is similar to those in the
martial art of Karate, where participants obtain belts for achievement in dealing with resources.
The black belt symbolizes the best level of performance, while the green belt reflects the level of
commitment within the company to the system required by the objectives of SS methodology
(Anthony, 2015).

An organization or company initially prepares the personnel to work for the Green Belt, which
is fundamental to success factors for personnel who have lower levels of training, or are less
involved in operations. Acceptance of the system contributes to better development of processes
and procedures such as data collection and analysis. Black Belt holders contribute assistance to
those working towards the Green Belt (Chad, 2015).

Black Belt holders are at a much higher level than green belt holders; they have more training and
are supported by a much more advanced knowledge of SS methodology; it is these who lead the
real operations of development and change. Black Belts have the ability to lead a project or even
the organization itself through the process of perfection in performance, and have strong capacity
to absorb and apply the training and change which is the basis of the methodology. They usually
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have prior experience in leading successful projects in SS methodology, and are able to offer
advice regarding the operations. An incremental number of Black Belt holders in an organization
indicates efficiency of operations (Jiju, 2016). Black Belt holders bear responsibility within the
project team, overseeing resources and providing support for the working group, with regards to
information and time management, in order to safeguard effective reductions in cost and
increased efficiency of the product. They also raise the level of the permanent performance
renovation (Jiju, 2016).

The Black Belt Master has the highest status, and is responsible for training other black belt
holders and monitoring their work. In particular, they are responsible for the successful
performance of senior administration. The Black Belt Master gives instructions and serves as a
consultant for the organization. His/her primary personal feature is to have run at least twenty
previously successful projects, with strong capabilities in developing action strategies. A Black
Belt Master must be able to take control of a project, train other personnel to develop and
implement methodologies and process, and provide encouragement to others for achievement.
Finally, he/she is responsible for leading the project to the final stage (K.Narasinham, 2005).

Conclusion

As indicated by Yahia and Florian, it is clear that SS methodology is more advanced than TQM,
by providing an advanced philosophy of application which focuses on addressing problems
without consideration of cost, and it is in this aspect that SS methodology differs most strongly
from other where tools, systems and principles, because its methods of application are totally
different. The main focus is on trouble shooting, and the differential formation of the working
group supports the training methodology despite the high cost. This focus on developing new
measurement tools which rely on the establishment of new operations, while developing a distinct
culture for the organization based on linking an individual’s skills to production processes and
how they might be developed enhances leadership development, individual capabilities, and
enables personnel to accept change within the workplace, thereby increasing quality of
production (Yahia, 2011; Florian, 2009).
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