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This study focuses on the adoption of statistical process control (SPC) tools and techniques,
and their impact on micro, small and medium scale industries where quality and benchmarking
is major focus. Product inspection has limitations and advantages, as the adoption of SPC
points out a warning bell in the early stages of the production. Here, MSMEs were interviewed
regarding the awareness, adoption, and application of quality checks and SPC tools. The
analysis revealed the high focus is there on check sheets, followed with Pareto charts. Other
approaches of Kanban and Poka-yoka are also finding their wide applications. Need for training
of workers for technical enhancement was also emphasized. Better quality checks delivers
results in terms of brand value, and better customer satisfaction which are key to the success in
today’s competitive global market. Continuous improvement model, its requirements,
methodologies for adoptions and critical success factors are also discussed.
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INTRODUCTION

In today’s competitive world, the quality word is imbibed as a silent and mandatory feature. The service and
product industries are upgraded to remain competitive. Inspection and statistical quality control are part and
parcel of each produced good to benchmark. Specifically, the Indian manufacturing and automobile industries have
shown significant vision in the application of various tools for quality checks. Customer demands are fluctuating
with needs and expectations highly increasing over the time. Awareness and competition in terms of cost, on time,
performance etc., are focused as a package along with the high quality. The data collection and analysis is highly
necessary for any decision-making process. Specific applicability of SPC will highlight the process is under control
or within specific predetermined outcomes are achievable or not. The multiple hurdles exist in the industries locally
as well as globally; hence the product quality is one parameter that needs to be improving along with cost cutting at
manufacturer end. The goal of this study is to demonstrate the usefulness of SPC tools and the advantages that
result from using them in micro, micro, small to medium-sized businesses.

Table 1. Definition of MSM Enterprises

Classification Micro Small Medium
Investment in Plant | Investment in Plant | Investment in Plant
. and Machine or | and Machine or | and Machine or
Manufacturing . vy . Y . vy
Enterprises and Equipment: Equipment: Equipment:
p . Not more than Rs.1 | Not more than Rs.10 | Not more than Rs.50
Enterprises
. . crore and Annual | crore and Annual | crore and  Annual
rendering Services
Turnover ; not more | Turnover ; not more | Turnover ; not more
than Rs. 5 crore than Rs. 50 crore than Rs. 250 crore
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Table 1 defines small and medium-sized industries as it applies in India in accordance with the Micro, Small and
Medium Enterprises Development (MSMED) Act 2006, notification No. 1532, dated June 1, 2020. Businesses can
be divided into two groups: those that manufacture or produce things related to any industry, and those that offer
or render services. Enterprises are categorized based on their annual revenue and investment in plant, machinery,
and equipment (excluding land and buildings).

STATISTICAL PROCESS CONTROL (SPC)

SPC, or statistical process control, is a quality control technique that makes use of statistical techniques. The SPC is
used for process monitoring and control. The process is observed and managed to guarantee that it achieves its
maximum capacity. The process can produce as much conforming output as it can with the least amount of waste
(trash or rework), if not completely eliminated. Any process that allows for the measurement of the "conforming
product"—a product that satisfies specifications—can use SPC. Control charts, an emphasis on continuous
improvement, and experiment design are important components of SPC.

The full potential of statistical process control techniques to improve quality, increase productivity, and reduce
costs cannot be realized until the processes that produce the output are the focus of our efforts. In other words,
applying statistical techniques to control output (such as parts) should only be the first step.

CONTINUOUS IMPROVEMENT (CI)

In their fact sheet, the Institute of Quality Assurance described continuous improvement as a gradual never-ending
change which is “focussed on increasing the effectiveness and /or efficiency of an organisation to fulfil its policy and
objectives. It is not limited to quality initiatives. Improvement in business strategy, business results, and customer,
employee and supplier relationships can be subject to continual improvement. Put simply, it means ‘getting better
all the time’.”

The history of CI was explored by Bhuiyan and Baghel (2005), who also provided a variety of definitions from
leading authors. According to them definition of continuous improvement is: “a culture of sustained improvement
targeting the elimination of waste in all systems and process of an organization. It involves everyone working
together to make improvements without necessarily making huge capital investments.”

Martichenko (2004) stated that “continuous improvement is about improving organizational performance” and
highlighted the continuous character of CI. Bessant et al. (1994) and Hyland et al. (2000) both focus on the
methodical inclusion of every employee in the definition of CI. According to Caffyn (1999), CI is an organization's
capacity to outperform its rivals through innovation and employee involvement.

Boer et al (2000) described CI as “the planned, organized and systematic process of ongoing, incremental and
company-wide change of existing practices aimed at improving company performance”

All these descriptions emphasizethat CI is gradual and on-going process. It is a co-ordinated, organisation-wide
process.

LITERATURE WORK

Continuous improvement is an essential element in industrial organisations. In order to achieve the desired
improvement in a product, process, or service, a team of individuals should create continuous improvement
initiatives over a predetermined amount of time.

This concept closely resembles the project definition given by PMBoK (2017); collaborating on the ideas of effort,
time, and producing a new good, service, or outcome. Similar to projects (AA F et al., 2018), portfolio management
requires the implementation of continuous improvement initiatives that are in line with senior management's
directives in order to convert company strategy into tangible actions. In addition to being associated with work or
product improvement, the concept of continuous improvement necessitates the application of methodologies that
involve the entire organization or a significant portion of it, as parts already engage in the processes managed from
continuous improvement (Bhuiyan N et al, 2005), where excellence is sought (Caffyn S, 1999).
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Although continuous improvement plays a significant role in various management approaches like Lean
Manufacturing, Six Sigma, Balanced Scorecard, and other hybrid systems, some authors (Savolainen T., 1998)
contend that there isn't a particular theoretical framework for obtaining some of the aforementioned characteristics
of these approaches or others (Bessant J, 2007). To carry out continuous improvement projects properly, an
adequate development framework is required. According to some authors (Raja Sreedharan V, et al; 2020), there
are three types of routines for which the concept of continuous improvement can be internalized throughout the
company: those dedicated to maintaining the execution of current processes, those dedicated to improving existing
processes, and those for developing new processes (Tranfield D, 2003). These routines, understood as the way
things are done within an organization (Shah R, et al; 2012), can be reinforced with a series of actions following a
cyclical process, based on the diagnosis provided by the tools used in the behavioural model, visualization of the
next steps to be reinforced, implementation of necessary changes and review and repetition of the organizational
model (Francis D, et al; 2005).

Moreover, the concept of critical success factors (CSF) introduced in the early 1960s is defined as “the limited
number of areas in which satisfactory results will ensure the successful and competitive performance of an
individual, department or organisation”. Other authors (Baccarini D, 2003) define CSFs as "important influences
that contribute to the success of a project". This concept can also be applied to continuous improvement projects, so
CSFs are variables or factors that managers should be controlling and prioritizing to achieve the objectives in the
different areas of activity, or inputs to the management of a project that should lead either directly or indirectly to
its success (Khan B, 2016).

It is always very important to know the critical success factors that increase the probabilities of accomplishment of
projects. While adopting various continuous improvement approaches, identifying possible CSFs has been
attempted by numerous authors. According to a literature research, 18 authors identified over 21 activities in the
execution of CQI projects in the Mexican industry, indicating the presence of CSFs in these projects (Garcia JL et al;
2013). Alongside the similarities noted in Lean, Six Sigma, and the Lean Six Sigma hybrid system these
methodologies also share up to seven CSFs: management commitment, teamwork, customer orientation, team
communication, organizational culture, staff participation, and education and training of project participants.

However after looking over the relevant bibliography, it is evident that the scientific community cannot agree on a
precise definition of which CSFs are connected to projects aimed at continuous quality improvement, particularly
the implementation of SPC. In this regard, each author takes into account a fairly wide range of issues. Some of
these factors are evaluated in different ways and are frequently mentioned. Furthermore, project stakeholders'
gained experience can serve as a foundation for understanding which factors to take into account while improving
continuous improvement management techniques.

CONTINUOUS IMPROVEMENT MODEL

The Deming cycle, often called the Shewhart Cycle, (Figure 1) is a four-step quality model (the plan-do-check-act, or
PDCA) cycle that is one of the most used strategies for continuous improvement.

Plan: Identify an opportunity and plan for change.
Do: Start with a small-scale implementation.
Check: Utilize data to evaluate the change's effects and ascertain whether it had an impact.

Act: Expand the change's implementation if it was effective, and keep an eye on the outcomes. Start the cycle over if
the modification didn't function.

Other popular approaches to continuous improvement, like Six Sigma, Lean, and Total Quality Management, place
an emphasis on cooperation and employee involvement, process measurement and systematization, and the
reduction of variance, defects, and cycle times.
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Figure 1. Deming Cycle (PDCA)
CONTINUOUS IMPROVEMENT REQUIREMENTS

According to the Miami University website, “Our goal is to provide high quality services at the lowest possible cost.
The definition of quality changes with time, as new technology, processes, and alternatives, (sometimes developed
by our competition) appear. If we don’t think of less costly, better ways to meet or exceed our customer’s needs, our
competition will. Expectations rise with time. We are where we are today because of what we did in the past. We
will be where we are tomorrow because of what we do today. Just doing our daily routine, meeting today’s urgent
job requirements, may not be enough. Continuous Improvement helps us focus on what we need to do today to
promote success tomorrow.” The Tangram website makes it clear that continuous improvement is not about
changing the product or service; rather, it focuses on making the processes better, which leads to better cost and
dependability through product control.

"Doing more with less" is an ongoing problem for both public and private sector organizations. Markets are
becoming more competitive, and stricter regulations in many industries mean that what was formerly acceptable is
no longer acceptable. An organization cannot remain stagnant and still be perceived as providing value for money
or as competitive. Consumers want ever-higher quality standards and anticipate improvements.

THE BENEFITS OF CONTINUOUS IMPROVEMENT

Because of its modest financial investment requirements and capacity to leverage the ideas of all employees,
Bessant (1994) believed that CI offered significant advantages. According to John Woods (1997), CI improved
customer satisfaction, boosted financial returns for the business, and helped employees by creating a healthy work
environment.

Martichenko (2004) stated “organizations that do not embrace continuous improvement will follow destructive
patterns of re-organization, re-structuring, layoffs and other reactionary management techniques that make
executives feel they are doing what’s right.”

The advantages of CI are numerous and include:

e Low capital investment: this refers to consistently making minor adjustments rather than significant,
abrupt shifts
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e Good ideas are not monopolized; they originate from people who are actively performing the work
e Increased dedication from staff members

e Better output and quality

e Less waste

¢ lower expenses and

e Higher levels of customer satisfaction

CONTINUOUS IMPROVEMENT METHODOLOGIES

Lean manufacturing, Six Sigma, the Balanced Scorecard, and Lean Six Sigma are the most well-known CI
approaches.

LEAN MANUFACTURING

When Henry Ford introduced the idea of mass production in his factories at the beginning of the nineteenth
century, he systematized lean manufacturing. Lean manufacturing was adopted and refined by the Japanese.
Following the product at the customer's request in an effort to achieve perfection, this methodology is a methodical
way to find and remove waste through continuous improvement.

SIX SIGMA

In 1986, Motorola Inc. established six sigma as a statistical process control method for monitoring process quality,
which sparked its rise in popularity in the USA. In order to accomplish its goal of significantly improving its
services and products within five years, Motorola implemented the six sigma program in 1987. Six sigma has been
defined as “an organized and systematic method for strategic process improvement and new product and service
development that relies on statistical methods and the scientific method to make dramatic reductions in the
customer defined defect rates”.

BALANCED SCORECARD

Robert Kaplan and David Norton created a system in the early 1990s that converts an organization's goals into
metrics, goals, and initiatives from four distinct perspectives: learning and growth, internal business processes,
customers, and finances. The balanced scorecard is the name given to this process. Feedback is taken into account
by the balanced scorecard for both process and business strategy outputs. Instead of enhancing the efficiency of
current procedures, the focus should be on those that must be carried out successfully in order for an organization's
plan to be successful.

CRITICAL SUCCESS FACTORS

Combinations of CI, SPC, six sigma, kaizen, and total quality management (TQM) were used in a comprehensive
literature review, which covered projects conducted in the manufacturing sector and included papers from the
private and public sectors, as well as the health, education, police, and fire departments.

The key CSFs selected for research are:

1. Management commitment

2. Customer management

3. Supplier management

4. Quality Culture (Quality data, measurement and reporting)
5. Teamwork

6. Communication

7. Process Management

8. Ongoing evaluation, monitoring and assessment

9. Training and learning

10. Employee empowerment

11. Organisational structure
12. Measurement System
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13. Resource Availability
14. Measurement System

The performance parameters are:

Cost of Quality / Cost of Poor Quality
Cost Reductions / Savings

. Supplier Rejections

10. Productivity Improvements

1. Internal Rejections

2. Customer Complaints

3. Customer Returns/Rejections
4. Wastages

5. First Pass Yield

6. On Time Delivery

7.

8.

9

CONCLUSION

In this research, Continuous Quality Improvement (CQI) methods, and SPC implementation and impacts are
discussed in detail and their importance as well. The implementation methods and technologies for SPC also
reviewed in detail in the literature.In this, development of CQI have been identified from its early roots in
manufacturing, to the more advanced approaches that make up a vast toolkit for ongoing performance development
and that may be applied in any kind of company. Numerous aspects of the CQI idea and practices have been
covered, along with the possible risks associated with an overemphasis on its narrow-minded application. The
application of CQI has been examined from a number of perspectives as a potential barrier to radical innovation in
organizations.

Though considerable research has been done on the various CQI methodologies, and Quality management tools
have been created to assess the success and advantages of the CQI initiatives for large companies or multinational
corporations, there hasn't been much attention paid to creating a framework or model that would allow an
organization to determine which CQI methodology best meets its needs for MSMEs, particularly the use of SPC.
Quality improvement is the key for achieving a good QMS, which is creating, recording, keeping an eye on, and
continuously maintaining a QMS. In particular, CQI has been accomplished through the use of fundamental QC
tools.

An organization that has a quality management system should be in charge of implementing continuous quality
improvement, which will help to improve activities and processes throughout the entire production cycle and raise
performance standards for workers, processes, goods, and management. In SMEs, problem solving can be used to
achieve continuous quality improvement. SPC and other tools, or a combination of them, can be utilized as sources
to identify prospective problems and approaches that can be implemented as a solution to move toward continuous
quality improvement.

CONFLICT OF INTEREST
No potential conflict of interest was reported by the authors.
REFRENCES

[1]  AA Frefer, Mahmoud M, Haleema H, Almamlook Rabia (2018), Overview Success Criteria and Critical
Success Factors in Project Management, Journal of Industrial Engineering & Management;
https://doi.org/10.4172/2169-0316.1000244

[2] Antony J, Leung K, Knowles G and Gosh S (2002) “Critical success factors of TQM implementation in
Hong Kong industries”, International Journal of Quality and Reliability Management, 19(5), 551-566

[3] Antony J (2004) “Six Sigma in the UK service organisations: results from a pilot survey” Managerial
Auditing Journal, 19(8), 1006-1013

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 566

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management

2024, 9(4s)
e-ISSN: 2468-4376
https://www.jisem-journal.com/ Research Article
[4] Badri M A and Davis D (1995), “A study of measuring the critical factors of quality management”

International Journal of Quality and Reliability Management, 12(2), 36-53

[5] Baidoun S (2003), “An empirical study of critical factors of TQM in Palestinian organisations”, Logistics
Information Management, 16(2), 156-171

[6] Bessant J., Caffyn Sarah, Harding R., and Webb S. (1994), “Rediscovering continuous improvement”,
Technovation, 14(1), 17-29

[7] Bessant J, Caffyn Sarah (1997), High-involvement innovation through continuous improvement,
International Journal of Technology Management, 14(1), https://doi.org/10.1504/I1JTM.1997.001705

[8] Bhuiyan N and Bagehel A (2005) “An overview of continuous improvement: from the past to the present”,
Management Decision, 43(5), 761-771

[9] Black S, Porter LJ (1996) “Identification of the Critical Factors of TQM” Decision Sciences, 27(1), 1-21

[10] Boer H., Berger A., Champna R., and Gertsen F (2000) “CI Changes: From Suggestion Box to
Organisational Learning. Continuous Improvement in Europe and Australia” Ashgate, Aldershot, UK

[11] Brotherton B. and Shaw J. (1996) ,“Towards an identification and classification of Critical Success Factors
in UK Hotels plc” International Journal of Hospitality Management, 15(2), 113-135

[12] Caffyn S (1999) “Development of a continuous improvement self-assessment tool”, International Journal of
Operations and Production Management, 19(11), 1138-1153

[13] Centre for Integral Excellence, website: www.shu.ac.uk/integralexcellence

[14] Claver E, Tari JJ and Molina JF (2003), “Critical factors and results of quality management: an empirical
study”, Total Quality Management, 14(1), 91-118

[15] Daniel Indarto Prajogo (2000), Inside Continuous Improvement - A Literature Review, Jurnal Teknik
Industri, 2(2), 65 — 71

[16] De Jager B., Minnie C., De Jager J., Welgemoed M., Bessant J. and Francis D. (2004) “Enabling continuous
improvement: a case stuffy of implementation”, Journal of Manufacturing Technology Management, 15(4),
315-324

[17] EFQM, website: www.efqm.org

[18] Ellis B (2002), “Identification of the critical success factors involved in the implementation of clinical
governance arrangements within primary care”, Informatics in Primary Care, 10, 19-23

[19] F D Arnaiz, V., Alvarez, V R. Montequin*,S M. Cousillas (2022), Identifying Critical Success Factors in
continuous improvement Projects in a steel company, Procedia Computer Science, Science Direct, 196,
832-839

[20] Fraser D (1995), “Generating a culture focused on continuous improvement”, Health Manpower
Management, 21(4), 5-10

[21] Gallagher M., Austin S. and Caffyn S (1997), “Continuous Improvement in Action — the journey of eight
companies”, Kogan Page Ltd, London

[22] Gaurav Sutaria, Doshi J A, Bhatt Pina, Vivek Trivedi, Patel V (2024), Statistical Process Control — A
Method for Continuous Quality Improvement, Nanotechnology Perceptions, 20(10), 541-551

[23] Garcia J L, Rivera D G, Iniesta AA (2013), Critical success factors for Kaizen implementation in
manufacturing industries in Mexico, International Journal of Advanced Manufacturing Technology, 13(68),
537—-545, https://doi.org/10.1007/s00170-013-4750-2

[24] Humberto N. Teixeira, Isabel S. Lopes and Sérgio D. Sousa (2012), A Methodology for Quality Problems
Diagnosis in SMEs, World Academy of Science, Engineering and Technology, 64

[25] Hyland P, Mellor R, O'Mara E and Kondepudi R (2000) “A comparison of Australian firms and their use of
continuous improvement tools”, The TQM Magazine, 12(2), 117-124

[26] Joseph I M, Rahendran C, Kamalanabhan TJ (1999), “An instrument for measuring total quality
management implementation in manufacturing — based business units in India”, International Journal of
Production Research, 37(10), 2201-2215

[27] Kaye M and Anderson R (1999), “Continuous Improvement: the ten essential criteria”, International
Journal of Quality and Reliability Management, 16(5), 485-506

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 567

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



Journal of Information Systems Engineering and Management

2024, 9(4s)
e-ISSN: 2468-4376
https://www.jisem-journal.com/ Research Article
[28] Khan B, Sherani AW, Iram Nazia (2016), Critical Factors Influencing the Project Success : An Analysis of

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]
[37]

[38]
[39]

[40]

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License

Projects in Manufacturing and Construction in Pakistan, Oman Chapter of Arabian Journal of Business and
Management Review, 6(2), 20-32, https://doi.org/10.12816/0033272

Khoo H H and Tan K C (2002), “Critical success factors for quality management implementation in
Russia”, Industrial and Commercial Training, 34(7), 263-268

Marta KUCEROVA , Jaromira VANOVA and Helena FIDLEROVA (2009), Important Aspects of
Continuous Quality Improvement in Slovak Enterprises, Faculty of Materials Science and Technology,
Slovak University Of Technology In Bratislava, 2009

Martichenko R. (2004), “Continuous Improvement What'’s the problem” Logistics Quarterly, 10(4).

Michele Cano, EvdoxiaViza, Athanassios Kourouklis (2017), Critical success factors for implementing
continuous improvement approaches within public sector organisations, Proceedings of the 2oth
Excellence in Services International Conference, 131-146

Mirko Sokovi¢, Jelena Jovanovi¢, Zdravko Krivokapié, Aleksandar Vujovié (2009), Basic Quality Tools in
Continuous Improvement Process, Journal of Mechanical Engineering, 5, 55

Parasuraman A, Zeithaml VA, Berry LL (1985), “A conceptual model of service quality and its implications
for future research”, Journal of Marketing, 49, 41-49

Pius Achanga, Esam Shehab, Rajkumar Roy and Geoff Nelder (2006), Critical success factors for lean
implementation within SMEs, Journal of Manufacturing Technology & Management, 17(4), 460-471
Project Management Institute. PMBoK. 2017

Rad AMM (2005), “A survey of total quality management in Iran. Barriers to successful implementation in
health care organizations” Leadership in Health Services, 18(3), 12-34

Rungasamy S, Antony J and Ghosh S (2002), “Critical success factors for SPC implementation in UK small
and medium enterprises: some key findings from a survey”, The TQM Magazine, 14(4), 217-224

Samuel Odartey Lamptey (2009), Quality Management System of Uniliver Ghana Limited, Phd Thesis, St
Clements University

Seraph J, Benson PG, Schroeder RG (1989), “An Instrument for Measuring the Critical Factors of Quality
Management”, Decision Sciences, 20, 810-829

568

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.



