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Abstract

Introduction: The present work was devoted to assess the awareness and usage of
quality control tools with the emphasis on statistical process control in Ethiopian
manufacturing industries. Semi structured questionnaire has been employed to ex-
ecutive and technical managers of manufacturing industries of various size and spe-
cialism across the country. Stratified random sample method by region was used to
select sample industries for the study. The samples used for this study are industries
mainly from Oromiya, Addis Ababa, Tigray, Amara, SNNP and Dire-dawa regions
proportional to their size of the available industries. Methods: Exploratory method
and descriptive statistics was used for data analysis. Available documents and reports
related to quality control policy of the selected companies were investigated. Results
and Discussions: The number of manufacturing industries involved in this study
was 44. Of the sampled manufacturing industries about 60% are from Oromiya and
Addis Ababa regions. It has been reported that 100% of the respondents said that the
importance of quality control tools is very important to their organizations’” produc-
tivity and quality improvement (Figure 3). Quality control professionals were also
asked the extent to which quality control system is working in their industry and
majority of the respondents (45%) have indicated that quality control system is
working to some extent in their respective industries (Figure 18). Conclusions and
Recommendations: Most of the quality department of the industries did not fully
recognize the importance of statistical process control as quality control tools. This is
mainly due to lack of awareness and motivation of the top managements, shortage of
man power in the area, and others together would make it difficult to apply quality
control tools in their organization. In general, the industries in Ethiopia are deficient
in vigor and found to be stagnant hence less exposed to a highly competitive market
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and don’t adopt the latest quality control techniques in order to gain knowledge
about systems to improve quality and operational performance. We conclude that
quality management system has to be established as an independent entity with a real
power and hence the quality control department which is responsible for quality can
make an irreversible decision with respect to quality of any given product. Moreover,
the concerned bodies (government and ministry of industries) should give attention
and work together with universities to ensure how these statistical process control
techniques could be incorporated in a curriculum of the universities at higher levels
in degree and masters programs. Furthermore, different trainings which could im-
prove quality and efficiency of their respective management system should be given
as short and long term to the employees including top and middle managers found
in various industries relevant to their process.
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1. Introduction
1.1. Quality Control

As stated by Garvin in 1987 quality of a product is by and large considered as the apti-
tude of a stiff to endow with products that gratify the customer and the market [1]. The
term quality is regularly characterized as multidimensional criterion: performance,
features, reliability, conformance, durability, serviceability, aesthetics, and perceived
quality. In this regard, quality is a multifaceted entity and hence, a simple definition to
quality or quality improvement is not easy. The phrase “fitness for use” noted as cus-
tomary concept of quality whereas the contemporary definition for quality depicted as
“inversely proportional to variability” [2]. Accordingly, the quality of a product in-
creases if varijability in the important characteristics of a product decreases. One hence
can understand that quality improvement is the reduction of variability in processes
and products. Failure to control variations among products will lead to customer dissa-
tisfaction or the products would not match customer expectations.

Now days the conception of controlling and improving quality of a product has be-
come as crucial business approach in many institutions. This approach can delight
customers and take over its competitors through improving and controlling quality [2].
In the manufacturing environment, quality improves reliability, increases productivity
and customer satisfaction [3]. Quality improvement has become the key feature for the
development of any business organization. The need for quality has long been recog-
nized as very important to both competition and survival in the business world. It has
been noted that falling behind the race for quality and efficiency means that it is being
out of business. It has been witnessed that the economic developments in many indus-
tries during the end of 20" century have come to be labeled agitated competition. Sev-

eral industries including the automotive industry, the foods industry and consumer
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electronics have increasingly competed with each other on higher and higher levels of
efficiency and quality [4]. In the late twenty century, the Japanese quality revolution

brought the Western industries to a state of recession [4].

1.2. Continuous Improvement

Quality is not a one-time effort phenomenon. In order to survive and win global com-
petition, continuous effort for quality improvement is necessary. In this contemporary
world, there is an increasing speed and complication of business environments hence
organizations should continuously improve their processes [5]. Continuous improve-
ment (CI) can be considered the systematic effort to seek out and apply new ways of
doing work. The term CI simply refers to making process improvements actively and
repeatedly. The processes can be viewed as designed sequences of tasks aimed at creat-
ing value-adding transformations of inputs-material and information-to achieve in-
tended outputs [6].

Continuous improvement (CI) is a philosophy that Deming described simply as con-
sisting of “Improvement initiatives that increase successes and reduce failures” [7].
Bessant et al. (1994) defined CI is “a company-wide process of focused and continuous
incremental innovation” [8]. Over the decades, as the need to continuously improve on
a larger scale within the organization became an imperative, a number of CI metho-
dologies have developed based on a basic concept of quality or process improvement,
or both, in order to reduce waste, simplify the production line and improve quality.
However, not all organizations that have deployed continuous improvement initiatives
have been successful in getting what they set out to achieve [9]. Although operations
management executives realize the importance of continually improving processes, they
have found that managing continuous improvement is a challenging task [10]. The
challenge lies in creating an infrastructure to coordinate continuous improvement
projects [11].

The common CI methodologies are lean manufacturing, six sigma, the balanced sco-
recard, and lean six sigma [12]. For completeness, these four CI methodologies are
briefly introduced. Taiichi Ohno, former executive vice president of Toyota, pioneered
and developed the world renowned Toyota Production System (TPS), also known as
lean manufacturing and now used throughout the world [13]. The methodology is de-
signed to maintain a continuous flow of products in factories in order to flexibly adjust
to changes in demand. The basis of such a flow is called just-in-time (JIT) production,
where, through systematic techniques designed to minimize scrap and inventory, and
essentially, all forms of waste, quality and productivity are increased, and costs are de-
creased. The aim of lean manufacturing is the elimination of waste in every area of
production and includes customer relations, product design, supplier networks, and
factory management. Womack and Jones (1996) describe lean thinking as the “anti-
dote” to muda, the Japanese term for waste [13]. According to the study by Womack
and Jones, the Japanese manufacturers were twice as effective as their US and other

Western counterparts.

KD
+%%, Scientific Research Publishing

145



L. Berhe, T. Gidey

More recently, six-sigma began to gain popularity in the USA in 1986, when Moto-
rola Inc. introduced it as a means of measuring process quality using statistical process
control. Six-sigma has been defined as an organized and systematic method for strateg-
ic process improvement and new product and service development that relies on statis-
tical methods and the scientific method to make dramatic reductions in the customer
defined defect rates [14]. Minimizing defects to the level of accepting close to zero was
at the heart of the methodology, and focuses on reducing variation in all the processes
of the organization. Motorola achieved amazing results through the application of
six-sigma, from 1987 to 1997, achieving a total savings of $US14 billion while sales en-
joyed a fivefold growth during the same period [15]. Investing in six sigma programs is
increasingly considered a mission-critical best practice, even among mid-sized and
smaller firms. After the evolution of lean manufacturing, other pioneers have used the
six-sigma process to achieve their company’s unprecedented goal of a hundred-fold
improvement in quality within five years reported that top organizations such as GE,
ABB, Honeywell, Sony, Honda, and Ford have been using six-sigma to achieve business
excellence [16].

A balanced scorecard is another methodology for CI generally used to clarify and
update the business strategy, link the objectives of the organization to the annual budg-
ets, allow organizational change, and increase the understanding of the company vision
and mission statements across the organization. A balanced scorecard can be used to
translate an organization’s mission and vision statements into a broad set of objectives
and performance measures that can be quantified and appraised, and measures whether
management is achieving desired results [16]. About 50 per cent of the Fortune 1000
companies have a balanced scorecard system in place [17]. A balanced scorecard con-
sists of managerial tools used for performance evaluation and the types of feedback it
considers provide the guidance needed to continuously improve.

To overcome the weaknesses of one program or another, more recently, a number of
companies have merged different CI initiatives together, resulting in a combined CI
program that is more far reaching than any one individually. Lean six-sigma is the most

well-known hybrid methodology, a combination of six sigma and lean manufacturing.

1.3. Statistical Process Control

Maintaining Quality in manufacturing requires the practice of quality control to reduce
variability in quality characteristics of the product. Since variability can only be de-
scribed in statistical terms, statistical methods play a central role in quality improve-
ment efforts. Statistical Process Control is a scientific, data-driven methodology for
quality analysis and improvement [2] [18]. As a result, statistical methods and their ap-
plication in quality improvement have had a long history. Statistical Process Control
(SPC) is a statistical approach for assisting operators, supervisors and managers to
manage quality and to eliminate special causes of variability in a process [19]. The ini-
tial role of SPC is to prevent rather than identify product or process deterioration, but
Xie and Goh (1999) suggest for its new role to actively identifying opportunities for

process improvement [20]. The main tools in SPC are control charts. The basic idea of
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control charts is to test the hypothesis that there are only common causes of variability
versus the alternative that there are special causes. By continuously monitoring the
process, the manufacturing organization could prevent defect items to be processed in
the next stage and to take immediate corrective action once a process is found to be out
of control [21].

Walter Shewhart, at the Bell Telephone Laboratories, introduced the control chart in
the 1920s to distinguish between inherent or normal variability [22], known as com-
mon cause variation, and variation due to a special cause which was popularized
worldwide by Dr W Edwards Deming [23]. Shewhart charts are typically used to dis-
tinguish between variations due to special causes from variations due to common caus-
es. Special causes are changes in the pattern of data that can be assigned to a specific
cause. They are referred to unnatural variation due to events, changes, or circumstances
that have not previously been typical or inherent in the regular process.

Common causes are problems inherent in the manufacturing system as a whole
which are natural and expected. Processes that exhibit only common cause variation are
said to be stable, predictable, and in statistical control. The process is said to be in sta-
tistical control when the special causes have been identified and eliminated. Shewhart
charts can be used to monitor the process for the occurrence of special causes and to
measure and reduce the effects of common causes [2]. These techniques include control
charts, histogram distribution, Pareto analysis and correlation methods. Six-sigma is
the latest development in the SPC effort. It incorporates many of the innovations in
quality and efficiency improvement of the 20th century [4].

The business lesson of the 1980’s was that Japanese firms, in their quest for global
competitiveness, demonstrated a greater commitment to the philosophy of continuous
improvement known as Kaizen management philosophy. Kaizen means continuous
improvement involving everyone in the organization from top management, to man-
agers then to supervisors, and to workers. It is using common sense and is both a ri-
gorous, scientific method using statistical quality control and an adaptive framework of
organizational values and beliefs that keeps workers and management focused on zero
defects [24].

If a product is to meet or exceed customer expectations, generally it should be pro-
duced by a process that is stable or repeatable. More precisely, the process must be ca-
pable of operating with little variability around the target or nominal dimensions of the
product’s quality characteristics. Statistical process control methods extend the use of
descriptive statistics to monitor the quality of the product and process. Using statistical
process control we want to determine the amount of variation that is common or nor-
mal. Then we monitor the production process to make sure production stays within
this normal range. That is, we want to make sure the process is in a state of control. The
most commonly used tool for monitoring the production process is a control chart.
Different types of control charts are used to monitor different aspects of the production
process. A control chart (also called process chart or quality control chart) is a graph
that shows whether a sample of data falls within the common or normal range of varia-

tion.
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A control chart has upper and lower control limits that separate common from as-
signable causes of variation. We say that a process is out of control when a plot of data
reveals that one or more samples fall outside the control limits.

Statistical process control (SPC) (see Figure 1) is a set of statistical methods based on
the theory of variation that can be used to control any process or outcome measured
over time, usually with the intention to maintain a high level of performance. SPC
combines rigorous time series analysis with graphical presentation of data, and can
provide early insights into the data in a manner understandable to a wide range of au-
diences [23]. Using frequently measured data, SPC can be used to detect, early on,
whether any change has taken place since the start of the intervention, long before re-
sults from a larger, summative evaluation are available. Such information can be used
for purposes ranging from forming hypotheses about changes in outcomes to adapting
elements of the intervention to increase quality. Today many organizations use statis-
tical process control (SPC) as a means for obtaining higher product quality [18] [23]
[25] [26].

1.4. Ethiopian Manufacturing Industry

Manufacturing industry in Ethiopia is at its infant stage [27]. However, in the last two
decades several manufacturing industries including textile, Leather, Food, Pharmaceut-
icals, and Cement etc are flourishing mainly due to the conducive environment for in-
vestment created by the government. Ethiopia’s Growth and Transformation Plan
(GTP) of five years, 2010/11-2014/15, indicates the commitment of the government to
provide basic infrastructure to develop four industrial cluster zones. The main purposes
of developing industrial zones are to attract investment and investors by providing land

with essential infrastructural services and creating an attractive environment for
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Figure 1. Schematic chart of Statistical Process Control (SPC).
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investors. Several strategies are indicated in the GTP to enable medium and large-scale
manufacturing industries create competitive national economy by ensuring rapid and
sustainable technological transfer, be export oriented and create a conducive environ-
ment for micro and small enterprises and agricultural developments. The strategies in-
clude attracting foreign investors to increase their investment in key industries by giv-
ing them all round and effective support, encourage industries which produce goods for
the export market and substitute imports by giving them priority in accessing credit
and other incentives [25]. Government-promotes industrial sectors such as textiles and
garments, leather, sugar, cement, metals and engineering, chemicals, pharmaceuticals,
and agro-processing through eligibility mechanisms for tax holidays and duty-free im-
ported capital goods [25].

To increase the pool of adequately trained human resources for industries, the GTP
indicated that focus will be placed on higher education and TVET to supply manpower
equipped with knowledge and skill required by manufacturing industries. The research
institutes will be strengthened to support the productivity of manufacturing industries.
To this end, several promising measures are taken so far such as the 70 - 30 education
policy, strengthening the capacity of Science & Technology Universities, establishing
several specialized research institutes including Textile institute, Leather institute,
Ethiopian Kaizen institute etc.

As a result of the enabling environment created for manufacturing industry, the sec-
tor has already started attracting considerable investors and it is expected to continually
attract both local and foreign investors. However, as emerging and inexperienced sector
the issues of productivity, efficiency, competitiveness and quality will be challenges to
the industry. In this regard, this work will investigate the experience and awareness of
the manufacturing industries in quality control methods with emphasis to statistical

process control tools.

1.5. Rationale of the Study

The emerging Ethiopian manufacturing industry sector is believed to face competitive
environment for global market. In this regard, this study has evaluated the awareness
and usage of quality control tools in the manufacturing industry and provides recom-
mendations in fostering usage of quality improvement tools in the sector. The policy
makers, manufacturing industries, the University and the country at large are benefi-
ciaries of this study. This study hence would help to recommend policy directions so
as to foster quality control tools such as SPC to be applied in manufacturing indus-
tries. Consequently, this could improve industries’ competitiveness in the global

market.

2. Hypothesis of the Research

We believe that there is a gap on awareness and usage of quality control tools in the
Ethiopian manufacturing industries with emphasis to statistical process control that

should be addressed as soon as possible.
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Statement of the Problem

Quality improvement is the key factor for the success and growth of any business or-
ganization.

Manufacturing industries are hence required to ensure that their processes are con-
tinuously monitored and product qualities are improved in order to survive and be able
to provide customers with good products. However, the emerging Ethiopian manufac-
turing industry sectors are believed to face competitive environment for global market.
Despite the enabling environment created for manufacturing industries in Ethiopia, as
emerging and inexperienced sector the issues of productivity, efficiency, competitive-
ness and quality will be challenges to the industries. In this regard, this work has inves-
tigated the awareness and experience of the manufacturing industries in applying qual-
ity control tools with emphasis to statistical process control. In fact, we do believe that
there is a gap on awareness and usage of quality control tools in the Ethiopian manu-
facturing industries. Hence, this study on the basis of empirical evidence would help to
recommend policy directions so as to foster quality control tools such as SPC to be ap-

plied in manufacturing industries relevant to their processes.

3. Objective of the study
3.1. General Objective

To assess the awareness and usage of quality control tools with the emphasis on statis-

tical process control in Ethiopian manufacturing industries.

3.2. Specific Objectives

The specific objectives are to:

e assess awareness of the industries to quality control tools with emphasis to SPC:

e determine the extent to which the producers are applying the techniques of SPC
within their routine manufacturing operations:

o identify the most common techniques used, the scope of usage, and sources of in-
formation used in setting up the systems:

¢ identify constrains for applying quality tools such as SPC and

e recommend solutions to the constraints for applying quality tools.

4. Materials and Methods
4.1. Data

To acquired data on the nature and extent of quality control tools usage such as SPC
among Ethiopian manufacturing industries, semi structured questionnaire method was
employed to executive and technical managers of manufacturing industries of various
size and specialism across the country. Available documents and reports related to
quality control policy of the selected companies have been investigated. Hence, differ-
ent manufacturing industries was considered from Tigray, Amhara, Oromiya, Southern

nation, nationalities and people’s region, Addis Ababa and Dire-dawa.
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4.2. Methods

Semi-structured questionnaire, with follow-up interviews, was conducted on a sample
of manufacturing industries of various size and specialism across the country. The
Questionnaire addressed awareness, usage and experience of the manufacturing indus-
tries on quality control tools such as SPC methods as well as constraints/challenges of
industries for introducing quality control tools. This work relies on qualitative methods
to collect and compile the empirical evidence. It was based on in-depth interviews with
the company executives and/or quality control directors and internal company’s docu-
ments were scrutinized. Stratified random sample method by region was used to select
sample of industries for the study. Regional sample size was considered to ensure the
proportionality of the total amount of industries in the respective region. Exploratory

method and descriptive statistics was employed for data analysis.

5. Results

The number of manufacturing industries involved in this study was 44 and yielding a
response rate of 90%. The industries that responded to the study varied in products and
size. Of the sampled manufacturing industries about 59.1% are from Oromiya and Ad-
dis Ababa regions together (Figure 2). The manufacturing industries in Ethiopia con-
sist of a number of sectors such as textile, leather, food, pharmaceuticals, and cement
industry etc. The profile of the organizations with respect to nature of industry (types)
and the number of employees are shown in Table 1 and Table 2.

Region
W Tigray
B Amara
CISNNP
B Addis Ababa
O Oromiya

22.73%

1.36%

Figure 2. Distribution of Manufacturing Industries (MIs) by regions in Ethiopia, 2016.
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Table 1. Distribution of manufacturing industries by type in Ethiopia, 2016.

Serial No. Type of Industry Percentage
1 Food and beverages 31.81%
2 Garment and Textile 31.81
3 Metals and Engineering 25%
4 Cement 4.5%
5 Others 6.8%

Table 2. Distribution of the number of employees in the entire selected manufacturing industries
in Ethiopia, 2016.

S. No. Number of Employees Category Percent
1 51 -250 22.7
2 251 - 500 31.8
3 501 - 1000 18.2
4 More than 1000 22.7
5 Missing 4.5
Total Total 100

5.1. Awareness of Quality Control Tools with Emphasis to SPC

Despite the enabling environment created for manufacturing industries in Ethiopia, as
emerging and inexperienced sector the issues of productivity, efficiency, competitive-
ness and quality will be challenges to the industries. In this regard, this work has inves-
tigated the awareness and experience of the manufacturing industry in quality control
methods with emphasis to statistical process control tools. Hence, due to the impor-
tance of quality control tools in industries, the term quality awareness was used to de-
termine the number of organizations which are aware of these practices. Awareness is
the state or ability to perceive, to feel, or to be conscious of events, objects or sensory
patterns.

In line with this, Figure 3 shows that 100 % of the respondents said that the impor-
tance of quality control tools is very important to their organizations’ productivity and
quality improvement (this response was the highest degree of importance asked to the
respondents with respect to quality awareness they had). The degree of awareness in
this study was classified as important, less important, very important and not at all.

This study also attempted to determine how often awareness training is given re-
garding quality control tools to improve the quality of the products produced by their
respective industries. Hence, the responses indicated that 48% of the industries are
usually receiving awareness training on quality control tools, 39% of the respondents
have reported that as they received on some times and about 14 % were receiving on

rarely basis (Figure 4).
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Moreover, this study has covered more questions related to awareness and usage of
quality control tools. These questions can be listed but not limited to these issues:

100.0%

80.0%7

60.0%7

Percent

40.0%

20.0%7

0.0%"

Very Important
Figure 3. Do you think that QCS is important for your Organization?

50.0%

40.0%

30.0%"

Percent

20.0%

10.0%7

0.0%"

Usually

Sometimes Rarely

Figure 4. Distribution of How often awareness training is given regarding QC tools?
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o Is there any department working on quality control system (QCS) in your industry?

e How QCS is organized in your industry?

¢ Do you have specific QC instruments or systems?

e QC methods in your organization are practiced on? (that is input materials, output
and/or products, at all levels of the process)

e To what extent do you think QCS is working in your industry?

¢ Challenges for using QC tools

e How long training opportunity is given for quality control professionals?

¢ QC training opportunity if any is given, where?

e How far do you think that QC practice helps your industry to be productive?

¢ The QC systems implemented in our organization are designed by?

e Is there any Research department working on productivity, quality and profitability
of your organization?

e Do you have experience in using statistical methods as QC mechanism?

¢ Do you think that the quality control department fully recognizes the importance of
SPC as QC tools?

This study has also made an effort to assess whether there exist any department
working on quality control system and how quality control system is organized in their
respective industries. Accordingly, the responses indicated that more than three forth
of the industries (88%) have established a department working on quality control sys-
tem and similarly 68% of the industries have noted that the quality control system were
organized by department, 27% of the industries were organized across different depart-
ments and 5% of the industries were organized at expert level (Figure 5 and Figure 6).

Furthermore, the responses indicated that 86% of the industries have reported that
they do have specific quality control instruments with their respective industries
(Figure 7).

Manufacturing industries have also been asked to determine the level of awareness
on how quality control methods used to practice with regard to their procedures. Of the
respondents about 95.5% have noted that quality control methods are practiced at all
levels starting from the raw materials and about 4.5% of the industries have experience
to practice on finished products (Figure 8). In line with this, 100 % of the respondents
said that quality control practice help to improve their organization productivity
(Figure 9). This study has also covered several questions with regard to quality control
professionals to determine whether they are aware and practice quality control tools to
meet customer satisfaction. In line with this, of the industries 84.1% have reported that
short term training opportunity is given to quality control professionals, 4.5% both
short term and long term is given and 11.4% no training opportunity is given (Figure 10).
Similarly, respondents were asked where quality control training is given to their em-
ployees. Majority of the respondents (45.24%) have indicated that quality control
training would be given in both within country and organization (Figure 11).

Furthermore, this study was also interested to know that who designed the quality

control system implemented in your organization. Majority of the respondents (35.9%)
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100.0%

80.0%7

60.0%7

Percent

88.4%
40.0%7

20.0%7

11.6%

0.0%

Yes No

Figure 5. Is there any department working on QCS in your industry?

60.0%

£40.0%

Perc

67.6%)

20.0%

0.0% T T T
By department Across different departments At expert level

Figure 6. How QCS is organized in your industry?

have indicated that the quality control system was designed by expatriates (Figure 12).
In connection to this, about 75% of the respondents have noted that there is no research
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department working on productivity, quality and profitability of their organization
(Figure 13).

5.2. Usage of Quality Control Tools for Quality Management

Quality control tool may be described as a method which has a clear role and defined

100.0%-

80.0%

60.0%-
c
@
L
9}
o

40.0% sea
. 0™
20.0%"
13.6%
0.0% T T
Yes No

Figure 7. Do you have specific QC instruments or systems?

B Finished
B At all levels starting from the
raw materials

Figure 8. QC methods in your organization are practiced on?
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M Very much

Figure 9. How far do you think that QC practice helps yours industry to be productive?

100.0%

80.0%r

60.0%

Percent

0,

20.0%

| |
0.0% T T
Short term only Both short and long term

No traillwing at all
Figure 10. How long training opportunity is given for quality control professionals?
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B With in the country
@ With in the organization
0 Both winthin country and organization

m Both out of country and within the
- organization
Al

2.38%

21.43%

Figure 11. QC training opportunity if any is given, where?

consultants

40.0%
30.0%
<
[0]
o
@ 20.0%
o
35.9%
10.0%" 20.5%
5.1% 5.1%
2.6%
0.0% T T T T T T
QCD_ Expartriates  Ethiopian One and three two and three  Other
Professionals

Figure 12. The QC systems implemented in our organization are designed by?

application; it is often limited in its focus and can be and usually is used on its own

(e.g., fish-bone diagram). For this several questions were asked to organization. First
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was awareness of SPC and second was usage of statistical process control (SPC). This
study revealed that majorities of the respondents didn’t have experience in using statis-

tical methods as quality control mechanism (Figure 14). In line with this, most of the

80.0%
60.0%

€
[0}
o
© 40.0%
0 75.0%

20.0%

0.0% T T

Yes No

Figure 13. Is there any research department working on productivity, quality and profitability of
your organization?

60.0%

'c 40.0%

[0}

o

(0]
o

20.0%

| [
0.0% T T T
Yes No Partially

Figure 14. Do you have experience in using statistical methods as QC mechanism?
08 Qi .
%% Scientific Research Publishing

159



L. Berhe, T. Gidey

quality department of the industries did not fully recognize the importance of statistical
process control as quality control tools (Figure 15).

Respondents were also asked if any training is given concerning SPC. Majority of the
respondents (61.4%) have indicated that they did not get any training concerning SPC

(Figure 16). This is mainly due to lack of awareness on statistical process control as
65.1% of respondents had noted below in Figure 17.

M Yes
B Partially
[ Not at all

34.09%
43.18%

22.73%

Figure 15. Do you think that the quality control dept fully recognize the importance of SPC as

QC tools?
60.0% -
40.0%1
€
[0]
<
® 61.4%
20.0%1
0.0% T T —
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Figure 16. Is there any training that is given to your organization concerning SPC?
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Figure 17. Are there any challenges that limit your organization in using SPC as QC?

Quality control professionals were asked to what extent that quality control system is
working in their industry. Accordingly, majority of the respondents (54.5%) have indi-
cated that quality control system is working to some extent in their respective indus-
tries (Figure 18). In line with, respondents have mentioned that the challenges for us-
ing quality control tools is that lack of motivation and awareness of the management,
shortage of man power in the area, and others together would make it difficult to qual-
ity control tools in their organization (Figure 19).

Furthermore, most of the respondents (93.2%) have indicated they want to get train-
ing on statistical process control while the rest were not willing to get training on SPC
(Figure 20).

Moreover, the Pareto chart below also used to analyze the challenges that could
hinder to apply quality control tools. The chart hence discovered that 80% of the prob-
lems found almost in all industries not to apply quality control tools are mainly due to
lack of awareness and motivation of top managements, shortage of skilled man power
in the area, and lack of quality control tools together would make it difficult to apply
quality control tools in their organization (Figure 21).

Al most all quality departments of the industries did not fully also recognize the im-
portance of statistical process control as quality control tools. Majority of the respon-
dents (62%) have indicated that they did not get any training concerning SPC. The Pa-
reto chart below hence used to analyze the challenges that could hinder the application
of statistical process control tools in their industries. The chart therefore revealed that
80% of the problems found almost in all industries not to apply statistical process con-

trol tools are mainly due to lack of awareness, shortage of skilled man power in the
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area, and others together would make it difficult to apply statistical process control
tools in their organization (Figure 22).

60.0%

50.0%

40.0%

Percent

30.0%"
54.5%

20.0%

10.0%

1 1 1
To a great extent To some extent Not at all

0.0%

Figure 18. To what extent do you think QCS is working in your industry?
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Figure 19. Challenges for using QC tools.
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Figure 20. Do you want to get training on SPC?

Pareto Chart of Challenges_Using_QCtools
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Figure 21. Pareto Chart of challenges for using quality control tools

6. Discussions

Globalization has made manufacturing industries moving towards three major compet-
itive grounds namely quality, cost, and responsiveness. Manufacturing industries are
therefore required to ensure that their processes are continuously monitored and
product qualities are improved in order to survive and be able to provide customers
with good products. However, the emerging Ethiopian manufacturing industry sectors
are believed to face competitive environment for global market. Despite the enabling
environment created for manufacturing industries in Ethiopia, as emerging and inex-
perienced sector the issues of productivity, efficiency, competitiveness and quality will

be challenges to the industries. In this regard, this work has investigated the awareness
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Pareto Chart of Is_Training_SPC
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Figure 22. Pareto chart whether departments fully recognize the importance of SPC.

and experience of the manufacturing industries in quality control tools with emphasis
to statistical process control tools.

This study showed that 100% of the respondents said that the importance of quality
control tools is very important to their organizations’ productivity and quality im-
provement (this response was the highest degree of importance asked to the respon-
dents with respect to quality awareness they had) (Figure 3). The degree of awareness
in this study was classified as important, less important, very important and not at all.
This finding is consistent with a systematic review of study conducted by Varsha M.
Magar and Vilas B. Shinde, 2014 ensured that the use of quality control (QC) tools help
to improve the quality level of manufacturing processes by applying it [28]. It has been
also stated that quality control tools are the means for collecting data, analyzing data,
identifying root causes and measuring the results. All of these tools together can pro-
vide great process tracking and analysis that can be very helpful for quality improve-
ments. This indicates that QC tools are most helpful in troubleshooting issues related to
quality. Furthermore, a study on total quality control of manufacturing of Liners by ap-
plying statistical process control technique had revealed that process capabilities are
improved by decreasing the rejection rate from 6.52% to 4.62% due to implementation
of SPC. A Pareto analysis for comparative results had also revealed that there exists re-
duction in wastage of units produced [29].

This study also attempted to determine how often awareness training is given re-
garding quality control tools to improve the quality of the products produced by their
respective industries. Hence, the responses indicated that 48% of the industries are
usually receiving awareness training on quality control tools, 39% of the respondents
have reported that as they received on some times and about 14% were receiving on
rarely basis (Figure 4). An empirical study that examined quality awareness and devel-
opments as well as identifies factors affecting product quality based on a survey con-
ducted in a total of 35 Ethiopian medium and large scale manufacturing industries has
analyzed that negatively responded companies for the basic quality elements using Pa-
reto diagram [30]. The study indicated that there is a severe problem in relation to in-

troducing incentive programs related to quality improvement, employment of PDSA
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cycle, absence of information about quality of competitors and absence of long as well
as short term quality policy across all industries. However, it is interesting to note that,
there is a strong awareness as well as interest about quality at top management level and
quality department heads. Moreover, the industries claim to practice a quality-first
motto, no matter how attractive the price and delivery terms are.

This study has also made an effort to assess whether there exist any department
working on quality control system and how quality control system is organized in their
respective industries. Accordingly, the responses indicated that more than three forth
of the industries (88%) have established a department working on quality control sys-
tem and similarly 68% of the industries have noted that the quality control system were
organized by department, 27% of the industries were organized across different depart-
ments and 5% of the industries were organized at expert level (Figure 5 and Figure 6).
This revealed that Ethiopian industries are well aware and have shown interest about
quality issues at top management level and quality department heads no matter how at-
tractive the prices are. It is promising to mention that, 100 % of the industries in Ethi-
opia agreed on the importance of quality control tools as being the tools are very im-
portant to their organizations’ productivity and quality improvement.

Furthermore, this study was also interested to know that who designed the quality
control system implemented in your organization. Majority of the respondents (35.9%)
have indicated that the quality control system was designed by expatriates (Figure 12).
In connection to this, about 75% of the respondents have noted that there is no re-
search department working on productivity, quality and profitability of their organiza-
tion (Figure 13). This is a common problem among the Ethiopian industries; an indus-
try that was producing something ten years ago produces the same product with no
improvement in quality, material or production system which proves the lack of strong
research and development department. In general, the industries in Ethiopia be defi-
cient in vigor and found to be stagnant hence less exposed to a highly competitive
market and don’t adopting the latest management techniques in order to gain know-
ledge about systems to improve quality and operational performance. A research work
of Nigeria Breweries Plc, Enugu, south east of Nigeria was carried out to examine the
problems of quality control in manufacturing firms, the various techniques of quality
control used and to assess the effectiveness and efficiency of their applications [31].
This study also set to find out what manufacturing firms seek to achieve through quali-
ty control practice. From the results of this research work, it has been revealed that
quality control techniques are crucial tools for a successful business since the applica-
tion of quality control techniques can help to ensure the production of high quality
products to consumer satisfaction which in turn result to a successful business [31].
This study coincides with the empirical study that examined quality awareness and de-
velopments of product quality conducted in Ethiopia that revealed that, 72.8% of the
surveyed industries have no incentive programs related to quality improvement, 62.8%
have no established PDSA cycle, 57.1% have no information about the product quality

of their competitors, while, 50% don’t have long as well as short term quality policy [30].
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Manufacturing industries have also been asked to determine the level of awareness
on how quality control methods used to practice with regard to their procedures. Of the
respondents about 95.5% have noted that quality control methods are practiced at all
levels starting from the raw materials and about 4.5% of the industries have experience
to practice on finished products (Figure 8). This study has also covered several ques-
tions with regard to quality control professionals to determine whether they are aware
and practiced quality control tools to meet customer satisfaction. In line with this, of
the industries 84.5% have reported that short term training opportunity is given to
quality control professionals, 4.5% both short term and long term is given and 11.5%
no training opportunity is given (Figure 10). Similarly, respondents were asked where
quality control training is given to their employees. Majority of the respondents (43%)
have indicated that quality control training would be given in both within country and
organization (Figure 11).

A quality control tool may be described as a method which has a clear role and de-
fined application; it is often limited in its focus and can be and usually is used on its
own (e.g., fish-bone diagram). For this several questions were asked to the organiza-
tions. First was awareness of SPC and second was usage of statistical process control
(SPC). This study revealed that majorities of the respondents didn’t have experience in
using statistical methods as quality control mechanism (Figure 14). In line with this,
most of the quality department of the industries did not fully recognize the importance
of statistical process control as quality control tools (Figure 15). Respondents were also
asked if any training is given concerning SPC. Majority of the respondents (62%) have
indicated that they did not get any training concerning SPC (Figure 16). This is mainly
due to lack of awareness on statistical process control as respondents had noted in Fig-
ure 18. Quality control professionals were also asked to the extent that quality control
system is working in your industry. Accordingly, majority of the respondents (45%)
have indicated that quality control system is working to some extent in their respective
industries (Figure 18). In line with this, respondents have mentioned that the chal-
lenges for using quality control tools is that lack of motivation and awareness of the
management, shortage of man power in the area, and others together would make it
difficult to apply quality control tools in their organizations (Figure 19). This finding is
consistent with a research work of Nigeria Breweries Plc, Enugu, south east of Nigeria
that had been carried out to examine the problems of quality control in manufacturing
firms and has indicated that the benefit of quality control and its techniques can only be
assured by the effective and efficient application of these techniques. The study in Ni-
geria has noted that manufacturing firms encounter a lot of problems for applying
quality control practice. Among these factor, above all, non-awareness of quality con-
trol techniques, inability to understand the need of customers, cost of applying quality
control techniques, non-availability of equipment to be used and negative attitude of
employees more especially top management in the firm are to be mentioned [31].

Furthermore, this work relies on qualitative methods to collect and compile the

empirical evidence. It was based on in-depth interviews with the company executives
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and/or quality control directors and internal company’s’ documents were scrutinized.
This study has also pointed out that poor data management system (measurements
poorly recorded during the process of production) was observed in all the sampled
manufacturing industries. Information was also not shared between the different orga-
nizational structures of a company. This might affect the quality control system of the
industries. Hence, there has to be a unit that is responsible for recording the measure-
ments occurred during the process of production. If quality department is established
as an independent system with a real power; the department which is responsible for
quality can make an irreversible decision with respect to quality of a product. This

could improve the quality control system of the industries.

7. Conclusions and Recommendations

Most of the quality department of the industries did not fully recognize the importance
of statistical process control as quality control tools. Majority of the respondents (62%)
have indicated that they did not get any training concerning SPC. This is mainly due to
lack of awareness and motivation of top managements on statistical process control.
Quality control professionals were also asked to what extent that quality control system
is working in their industry and majority of the respondents (45%) have indicated that
quality control system is working to some extent in their respective industries (Figure
19). This might be due to the fact that lack of motivation and awareness of the man-
agement, shortage of man power in the area, and others together would make it diffi-
cult to apply quality control tools in their organization (Figure 20). In general, the in-
dustries in Ethiopia be deficient in vigor and found to be stagnant hence less exposed to
a highly competitive market and don’t adopting the latest management techniques in
order to gain knowledge about systems to improve quality and operational perfor-
mance. Hence, we concluded that quality management system has to be established as
an independent entity with a real power and hence the quality control department
which is responsible for quality can make an irreversible decision with respect to quali-
ty of a product. Moreover, the concerned bodies (government and minister of indus-
tries) should give attention and work together with universities to ensure that how
these statistical process control techniques could be incorporated in a curriculum at
higher level in degree and masters program. Furthermore, different trainings which
cloud improve quality and efficiency of their respective management system should be
given as short and long term to the employees including top and middle managers

found in various industries relevant to their process.
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