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Small and medium enterprises (SMEs) play a crucial role in the economic
development of developing countries. To remain competitive with larger
organisations, SMEs must produce high-quality products at competitive
prices. To improve product quality, overall equipment effectiveness
(OEE), and profitability, SMEs need to optimise the use of their
resources. However, the current production strategies used by this
sector are insufficient to meet these objectives. In this context,
developing and implementing a new strategy to improve quality,
productivity, and OEE in SMEs is essential. This paper presents an
innovative model, called ‘interpretive maintenance quality function
deployment’ (IMQFD), that is aimed at enhancing these key parameters
and supporting the growth of the SME sector in the midst of the ongoing
industrial revolution.

OPSOMMING

Klein en medium ondernemings (KMOs) speel 'n deurslaggewende rol in
die ekonomiese ontwikkeling van ontwikkelende lande. Om
mededingend met groter organisasies te bly, moet KMOs produkte van
hoé gehalte teen mededingende pryse produseer. Om produkkwaliteit,
algehele toerustingdoeltreffendheid (OEE), en winsgewendheid te
verbeter, moet KMOs die gebruik van hul hulpbronne optimeer. Die

https://orcid.org/0000-0003-0927-6479 o i . X 3 X
huidige produksiestrategieé wat deur hierdie sektor aangewend word, is

egter onvoldoende om hierdie doelwitte te bereik. In hierdie konteks is
por die ontwikkeling en implementering van ’n nuwe strategie om kwaliteit,
http://dx.doi.org//10.7166/36-1-3154 produktiwiteit, en OEE binne KMOs te verbeter noodsaaklik. Hierdie
artikel bied ’n innoverende model, genaamd ‘Interpreterende
instandhoudingskwaliteit-funksie-ontplooiing’ (IMQFD), wat daarop
gemik is om hierdie sleutelparameters te verbeter en die groei van die
KMO-sektor te ondersteun te midde van die voortslepende industriéle
revolusie.

1. INTRODUCTION

India is regarded as one of the fast-growing economies in the world. Small and medium enterprises (SMEs)
play a pivotal role in its economic development. As a result of globalisation, the competition from local
and global players is increased; and so SMEs have to improve the quality of their products or services.
However, the inefficiency and crawling nature of production in this sector reduces its actual impact on the
economy. Customers demand quality products at comparatively low prices. This demand is forcing
industries to adopt different strategies in their production lines. Different models and production
techniques are proposed in the literature, and studies on the implementation of some of these models are
also reported. Total quality management (TQM) and total productive maintenance (TPM) are some that
Indian industries use. There are different examples of research that integrates two or more conventional
production techniques to gain the advantages of each [1],[2]. A study by Sahooa and Yadav (2020) [3]
pointed out that the integration of TQM and TPM could enhance the production and quality of products.
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Most of these studies have focused on the large-scale sector, while the effective implementation of such a
strategy in the SME sector has not been widely reported. Even though SMEs play a vital role in a country’s
total production, they are unaware of the positive aspects of integrating production techniques [4]. The
study also pointed out that unavailability of total production area, a lack of initial investment, and the
non-interest of the managers in adopting new strategies are some major reasons behind this.

In order to overcome these inherent deficiencies in the SME sector, systematic approaches need to be
developed. In this study, a new model, ‘interpretive maintenance quality function deployment’ (IMQFD),
is proposed that could improve the quality of SMEs’ products. This model integrates two existing models,
the interpretive structural model (ISM) [5], [6] and maintenance quality function deployment (MQFD) [2].
The combined model could yield more accurate results in identifying the critical factors associated with
the production process, and help the management to make appropriate decisions in overcoming the
problems related to those factors.

2. LITERATURE REVIEW

SMEs play a major role in enhancing the wealth of societies. In an era of globalisation, organisations can
operate across geographical borders. Large organisations could perform better by outsourcing their
operations to SMEs, which could reduce the cost of their operations [7]. In the Indian context, the SME
sector is the second-largest job provider [8], and makes a major contribution to gross domestic product,
increasing its share from 8% to 30% during the past decade [9]. However, the situation needs to be improved.
The arrival of sub-contracted work from large enterprises to SMEs shines a new light in SMEs’ production
and economic growth. They have the ability to adopt innovations owing to their organisational structures
and flexibility, the availability of technically skilled workers, and the expertise of the owners [7]. Yet SMEs
are found to suffer many deficiencies that prevent them from competing globally along with large
organisations [10]-[11]. Adequate financial assistance is required for the smooth running of these industries.
They also face other difficulties such as improvements to existing products, a lack of market research,
improper inventory management [12], and inadequate performance in maintenance. In this context,
different studies of SMEs have been carried out to overcome such deficiencies. The implementation of the
lean manufacturing process (LMP) [13] revealed that it could influence the economic, environmental, and
social performance of SMEs. The cost associated value stream mapping tool proposed by Menon et al. (2020,
2021) [14]-[15] is an example of the implementation of the lean manufacturing tool in SMEs that could
reduce the total time and cost of production. The integration of LMP and TPM could also improve the
productivity of the industry [16].

Another finding during this literature review was that SMEs are defined differently in various economies,
based on different factors such as the number of employees, their annual turnover, and their initial
investment [17]. SMEs in India are known as ‘micro small medium enterprises’ (MSMEs) in line with the
Micro, Small and Medium Enterprises Development Act of 2005. According to the categorisation that was
implemented from 1 July 2020, the definition of organisations under the category of MSMEs is based on
their initial investment and their annual turnover. Micro enterprises invest up to Rupees 10 million with a
turnover below Rupees 50 million; small enterprises invest up to Rupees 100 million with a turnover of less
than Rupees 500 million; and medium enterprises invest up to Rupees 500 million with a turnover below
Rupees 2.5 billion. The quality of a product is one of the major aspects in SMEs that could enhance the
goodwill that organisations enjoy, and could gain the trust of their customers [18]. In an era of globalisation,
customers have the right to demand products of improved quality, and organisations have to deliver good
quality products at a reasonable price. The quality of a finished product is influenced by different factors
[19] that include production planning, processes, and scheduling. Thus, it is highly important to maintain
a defined process line, a predetermined production schedule, and regular quality checks. In such a context,
the in-line quality check yields significant acceptance, and also reduces the wasting of materials [18]. Many
studies have been carried out on efficient and effective in-line quality checks using industrial robots, and
thereby ensuring zero defect manufacturing (ZDM) [20]. ZDM is a key concept in manufacturing. Human-
centric ZDM attains signficant improvements in production. However, the practicality of these methods is
difficult owing to the resistance of human operators to the changes that occur in their production line [21].
Tools such as Poka-yoke could be used in such situations to prevent or correct the mistakes made by the
human operators, and would help to fix problems at the outset [22]. Another tool, such as six-sigma, would
also lead to zero defects in products and so improve the quality of products [23]-[24]. Synergising Poka-
yoke with six-sigma tools would result in close to zero mistakes in production.
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While considering the quality of a manufactured product, it is important to list the key factors that reduce
the quality of the product. Quality function deployment (QFD) is one tool to find the major factors that
affect product quality. This tool was developed in Japan in the late 1960s. While using this tool, it would
be helpful to convert the customer’s voice into their language and then into technical languages. The
identification of prioritised technical languages based on the customer language would help the
management to make strategic decisions about the production line in order to improve the overall output
of the product [25]. The unquenchable thirst of customers for quality products should lead researchers to
identify new ideas for production. The synergising effect of QFD with benchmarking showed a drastic change
in companies’ production rate, reducing the total cost of production and so improving their profits [26].
The tactical blending of TQM with QFD resulted in a new model called total quality function deployment
(TQFD) [27], with which the quality issues with the product are identified from both internal and external
customers, and then converted to suitable technical languages with the help of TQFD. This model’s
appropriate suggestions about production should have a great impact on product quality. In order to
prioritise the technical languages in QFD, the combined use of QFD with fuzzy logic has been reported, in
which the effective ranking of technical languages is possible instead of the conventional ranking methods
[28]. From the literature it is evident that QFD is an effective tool to meet customers’ requirements by
converting their different languages into technical requirements.

The proper maintenance of equipment is also an important factor to reduce defects and thereby to improve
the quality of products [29]. It helps to stabilise manufacturing and to improve the performance of the
entire system. Various techniques such as predictive maintenance can identify the life of each machine
tool and help with the planning of maintenance activities. Maintenance and quality are two sides of the
same coin: without the presence of either, the existence of the entire organisation could be in trouble.
Improper maintenance activities lead to the malfunctioning of machine tools and thus to defective products
[30]. TPM is a powerful method in the manufacturing sector to reduce the malfunctioning of machine tools.
It uses the synergy of conventional maintenance engineering principles and TQM concepts [31], and plays a
dominant role in the quality of a product. According to TPM, every person working in the organisation has
a responsibility to do the overall maintenance of machine tools, quite apart from the organisation’s
maintenance team. If the maintenance work goes well, that reduces the total downtime of machinery,
improves the overall effectiveness of equipment, and improves productivity. It also results in good-quality
products with zero defects and needing zero maintenance [32]. OEE is the soul of TPM outputs, which is
the product of the availability, performance efficiency, and quality rate of the machine tools [33]. If an
organisation can achieve improvements in all these areas, it would make the implementation of TPM truly
worthwhile for industries. However, slow managerial decision-making about the different conditions in
organisations holds them back from the implementation of such practices. This is a major problem in SMEs.
Atna and Alitu (2015) [34] showed that finding an easier and more effective method for TPM implementation
would solve these difficulties. If an organisation could successfully apply the pillars of TPM, that would
definitely improve their productivity and the quality of their products - and the enterprise’s OEE.
Therefore, every individual in the organisation should accept it as their responsibility.

As the literature points out, QFD has enormous benefits in manufacturing, and TPM plays a vital role in
maintenance. The synergising effect of both could enhance the production system, improve the quality of
products, increase profits, and add to goodwill towards the organisation. This has led to the birth of a new
model, MQFD [2], in which the authors tactically coupled the TPM and QFD techniques. This is a significant
leap ahead for production industries [35]. At the same time, this model is effective in the service sector,
which includes banking and education [35]. Further studies were carried out with this model by combining
MQFD with the analytic hierarchy process (AHP) technique [36], and calling the combination analytic
maintenance quality function deployment (AMQFD), in which the strategic decisions given to the different
TPM pillars are prioritised by AHP. However, allocating weightages to the critical factors of a production
system was difficult when using this model. This was rectified by incorporating the fuzzy-based AHP model
into AMQFD [37]. This study prioritised the customer’s language, and thereby was able to rank the technical
descriptors in MQFD, which in turn helped with the successful implementation of MQFD in industries [38].
Compared with the fuzzy-rough-set approach, the ISM methodology invented in 1973 is an easy-to-
understand alternative for prioritising the customer language, in which the interrelationship and driving-
dependency power of each factor in a complex production system can be easily identified without many
calculations. At present, many researchers use the ISM methodology to find the interrelationships between
their study elements. This methodology has a high success rate in MSMEs too. Studies have been carried out
using ISM in steel manufacturing SMEs to find the interrelationships between the innovation enablers [5].
The identification of the interrelationships of possible obstacles in the remanufacturing sectors in India
[39] and of the interrelationships of the cusp factors that help to implement the practice of social
sustainability in the manufacturing sectors [40] are some examples of ISM implementation.
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Various studies have been found in the literature that incorporate strategic management principles in
organisations in order to achieve a higher degree of quality in operational performance. However, a model
that integrates the ISM methodology with the MQFD has not been found in the literature. This has opened
the way to a more intensive study of the incorporation of ISM with MQFD and the development of the new
model, IMQFD.

3. CHARACTERISTICS OF IMQFD MODEL

The strategic approach of the IMQFD model originates in establishing the mission of improving quality,
productivity, and OEE in SMEs. The conceptual principles of the IMQFD model are shown in Figure 1. The
model progresses through five phases. The tasks to be carried out in each phase are briefly described below.

3.1. First phase of IMQFD

The IMQFD model gives much attention to the customer’s voice. The implementation of this model begins
with the selection of an appropriate SME. A suitable product is also identified at this stage. A detailed
literature review could reveal the factors affecting the quality of this product. After identifying the factors,
they would need to be validated by using a field survey, which could be accomplished by preparing a
questionnaire based on the identified factors. Feedback from customers could also be analysed to sort out
the most important parameters, called ‘customer languages’ (CLs).

3.2. Second phase of IMQFD

This phase plays a key role in this model, in which the prioritisation of CLs is carried out using the ISM.
Through the literature review it was found that the ISM is an appropriate tool for finding the
interrelationships of the CLs and so helping to prioritise the CLs. It could be performed by creating another
questionnaire that leads to the identification of the interdependencies of the CLs. This stage is performed
with the help of experts from industry and academia. The diagraph obtained from the ISM shows the
interdependencies of the CLs, and ranks all the driving CLs to dependent CLs from ‘n’ to 1, where ‘n’
represents the number of level partitionings in the ISM methodology. The rank of the CLs is the same if
they are in the same level. The ranking of the CLs helps to obtain the customer technical interactive score
(CTIS) in the next phase.

3.3. Third phase of IMQFD

The main focus in this phase is to find out the most important technical requirements (TRs) as a solution
to rectifying the identified CLs. This can be done by the formation of a ‘house of quality’ (HoQ). By
conducting an effective discussion with an expert in SMEs, the necessary TRs can be listed. Using the
correlation matrices in the HoQ and the identified ranks together with the ISM would help to identify the
CTIS and the correlated weightage of the technical language. The percentage normalised value of both
would help to identify the most important TRs, which would need much attention to rectify the customers’
concerns. This has to be reported in the managerial section; and managers would need to be educated
about the importance of this new model in rectifying customers’ concerns. Detailing the implementation
benefits for the organisation could also be shared in this phase.

3.4. Fourth phase of IMQFD

The implementation of the most important TRs through the TPM pillars is the next step in this model. For
this purpose, an IMQFD team needs to be formed in the organisation that consists of at least one
management person, an IMQFD expert, a quality supervisor, and the machine tool operators. The primary
aim of the team is to set a target for production outputs. It is important that the team create awareness
among the members of the organisation. The IMQFD expert has to explain to and convince the team about
the strategic decisions that need to be implemented in the organisation, and how they could be carried out
with the help of TPM. The consent and support of the management would be vital for the implementation.

3.5. Fifth phase of IMQFD

The role of this model is to ensure zero defects and zero breakdowns, and thereby to improve quality,
productivity, and OEE. After the effective implementation of all the relevant recommendations formulated
by the IMQFD team, the variations in the maintenance parameters such as mean time between failure
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(MTBF), mean down time (MDT), availability, mean time to repair (MTTR), performance analysis, rate of
quality, and OEE would need to be analysed and computed. The maintenance parameters can vary according
to the SMEs involved. If the OEE value does not occur within the internationally accepted range, then phase
four would need to be repeated by updating the strategic decisions on the TPM pillars until the required
value is obtained. An improvement in the rate of quality would lead to the quality and productivity of the
product. If these outputs were not up to the defined target, the IMQFD team would have to analyse the
issues and suggest tactical advice for the TPM pillars.

The process in IMQFD is continuous in nature, and the process moves forwards until the set targets achieve
their optimum levels. After the effective implementation of the IMQFD model, these parameters would
definitely show a remarkable improvement over the conventional production process. Each year, the IMQFD
team should raise the organisation’s targets, and should make decisions accordingly. In this way the decline
of SMEs could be reduced and the quality of products, productivity, and OEE in those organisations be
improved.
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Figure 1: IMQFD model
4, IMPLEMENTATION OF IMQFD MODEL

In order to validate the model, a plywood manufacturing SME was chosen. Plywood is a highly versatile
product, and it played a crucial role in rapid construction in the Covid-19 pandemic. A thorough literature
review revealed 16 factors affecting the quality of plywood. A detailed questionnaire was prepared, based
on these factors. After the validation of the questionnaire using Cronbach’s alpha, data was collected from
30 customers, which confirmed that the major problems were with quality.

Consequently, the ISM methodology was used to prioritise and rank these factors, based on their
interdependencies and driving capacity. The factor mentioned as compromising the cost of plywood was
high driving power. The factor of ‘cost’ was categorised in priority level 1. The remaining 15 factors were
similarly prioritised using the ISM methodology into levels 2 to 5. The other elements in the same priority
level were also considered to have the same rank. The detailed output of the ISM methodology is described
below in Table 1.
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Table 1:

Priority level of quality affecting factors

Factor Identifier Priority Level
Cost LC |
Bending issue BD Il

Resistance to fastening and screwing RS Il

Low flame rate LF I
Load-bearing capacity LB 1l
Long life LE 1
Bubbling issue Bl v
Bond strength BS v
Durability DR v
Thermal expansion and contraction TE 1\
The effect of insects 1A 1\
Moisture content MS v
Waterproofing WR 1\
Uneven thickness uT \'
Loose glue LG \"
Low dust LD \'

To validate the model, a reputable SME in the plywood manufacturing sector, located in the Ernakulam
district of Kerala State in India, was approached. The organisation is identified in this article simply as ‘ABC
Plywood Company’. The entire implementation process was carried out in eight stages. A summary of the
implementation is given in Table 2, and the team formed to implement IMQFD in the company is listed in

Table 3.
Table 2: Summary of stages in IMQFD implementation
Stage | Date Activity
no.
1 12 May 2024 Introduction of the' IMQFD modgl to the management of ABC
Plywood Company in presentation mode
19 May 2024 Authors’ presentation of the model to the quality supervisors
, 19 May 2024 Meeting and discussion with production supervisors and
manager
19 May 2024 Formation of an IMQFD team in the ABC Plywood Company
Y QFD analysis and development of IMQFD recommendation
3 June 2024 Data collection phase 1
4 July 2024 Data collection phase 2
5 31 July 2024 Meeting and discussion with production supervisors and
manager
6 August 2024 Data collection phase 3
7 September 2024 Data collection phase 4
8 13 October 2024 Meeting and discussion with production supervisors and
manager

Table 3: IMQFD team

{.No.

Team member Position in IMQFD team

S
1
2
3
4
5

First author Co-ordinator
Manager Convener

Supervisor 1 IMQFD unit member 1
Supervisor 2 IMQFD unit member 2

Office assistant IMQFD unit member 3

After the completion of stages 1 and 2, the IMQFD team identified the machines for the study. Seven
machines were considered for the implementation of the model owing to their high level of influence in
the production process. The details of the machines are given in Table 4.
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Table 4: Classification of machine tools

Machine no. | Section | Machine tool

M1 Debarking machine (Tuskar)

M2 | Peeling machine (China machine)
M3 Boiler

M4 Dryer

M5 Glueing machine

M6 I Hydraulic hot press

M7 Sanding machine

During the later stages, a QFD analysis was done, based on the ISM outputs, in order to prioritise the TRs
of these machines. The prioritised TRs are listed in Table 5. Strategic decisions were taken about the
implementation of the model, and these were recorded.

Table 5: Rank of prioritisation of technical requirements

Technical requirements Rank of prioritisation
Proper adjustments in debarking machine 1
Routine hydraulic maintenance
Scheduled blade maintenance 3
Proper operator training 4
Appropriate feed adjustment 5
Scheduled wiring inspection 6
7
8
9

Eliminate tube corrosion
Even application of glue
Scheduled sensors’ calibration

Routine maintenance in heat exchanger 10
Improve combustion efficiency 11
Reduction of jam in roller 12
Even steam distribution 13
Proper sorting of wood logs 14
Adequate chemical application in sheet 15
Appropriate replacement of worn roller 16
Proper dust removal 17
Scheduled calibration of instruments 18
Appropriate maintenance of pressure control valve 19
Maintain correct platen alignment 20
Appropriate replacement of worn belt 21

Stages 3 and 4 were carried out in June and July 2024. Data required to compute the maintenance
parameters of the seven machines in this period was identified. Machine tools M1, M2, and M7 operated 12
hours daily, while M3-Mé operated for 24 hours. All data was recorded, as detailed in Table 6.

Table 6: Data collection before IMQFD implementation

Sl. No Data June 2024 July 2024
1 Scheduled time (minutes) 35280 37830
2 Cycle time (minutes) 50 50

3 Mechanical breakdown (minutes) 2640 2850
4 Electrical breakdown (minutes) 700 755

5 Instrumentation breakdown (minutes) 60 60

6 Set up and adjustment loss (minutes) 483 522

7 Scheduled breakdown (minutes) 420 480

8 Tool change loss (minutes) 239 257

9 Number of breakdowns 76 82

10 Actual output (number of plywood items) 3970 4010
11 Scrap (number of plywood items) 408 440
12 Material waiting loss time (minutes) 0 0

13 Manpower loss (minutes) 0 0

14 Power loss (minutes) 0 0

15 Number of failures 69 74
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After the identification of the maintenance parameter during June and July, it was found that the
performance efficiency, quality rate, and OEE of the machines in the company could not cope with
international standards [41]. Thus, the new model was implemented, based on the identified
recommendations and the data collected for August and September 2024, as shown in Table 7.

Table 7: Data collection after IMQFD implementation

Sl. No Data August 2024 September 2024
1 Scheduled time (minutes) 37830 35100
2 Cycle time (minutes) 50 50

3 Mechanical breakdown (minutes) 380 365

4 Electrical breakdown (minutes) 96 104

5 Instrumentation breakdown (minutes) 5 5

6 Set up and adjustment loss (minutes) 164 156

7 Scheduled breakdown (minutes) 210 180

8 Tool change loss (minutes) 138 125

9 Number of breakdowns 33 31

10 Actual output (number of plywood items) 5520 5530
11 Scrap (number of plywood items) 134 102
12 Material waiting loss time (minutes) 0 0

13 Manpower loss (minutes) 0 0

14 Power loss (minutes) 0 0

15 Number of failures 33 31

5. RESULTS AND DISCUSSION

5.1. Mean down time

MDT
80,00

70,00 59576 60705
60,00 OTO
50,00

40,00 30,09 30716
1

——

Minutes

30,00
20,00
10,00
0,00
JUNE JULY AUGUST SEPTEMBER

Month

Figure 2: Mean down time

The average number of breakdowns for the machines was reduced from 70 to 30 after the implementation
of the IMQFD model. The MDT values were also reduced from 60 minutes to 30 minutes.

5.2. Mean time between failures

Through the implementation of the TPM pillars with the IMQFD recommendations, the company successfully
reduced the number of failures that occurred in its machines. The average working time for the machines
between the successive failures was calculated to be 455 minutes in the months of June and July. The
implementation of the IMQFD model reduced the working time of the machines, on average, to 1098.5
minutes in August and 1082 minutes in September.
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Figure 3: Mean time between failures

5.3. Mean time taken to repair

The MTTR values in the months of June and July were 55 and 56 minutes respectively, which decreased

sharply to an average of 21 minutes in the two months following the implementation of IMQFD.
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Figure 4: Mean time taken to repair

Before the implementation of IMQFD, the percentage availability of the machines was less than 87 per cent;

this improved to 97 per cent in the two months following implementation.
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Figure 5: Availability
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5.5. Performance efficiency

The machines’ performance efficiency was unstable, and was less than 66 per cent. However, the
implementation of IMQFD helped the company to attain maximum efficiency from its machines, and its
values increased in the two months that followed. By the end of September the industry was able to achieve
a performance efficiency of 81 per cent.

Performance efficiency
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22 80 65 63 - =
(4]
%n 60 M
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S 40
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Figure 6: Performance efficiency

5.6. Rate of quality

One of the primary objectives of the model was to improve the quality of the products without any
additional investment in the company. The implementation of the IMQFD model helped the ABC Plywood

Company to achieve a greater number of quality products and to reduce the number of defective products.
The values are shown in Figure 7.

Rate of quality

105

100 98 %

95 90 89
90

85
80

Percentage %

JUNE JULY AUGUST  SEPTEMBER
Month
Figure 7: Rate of quality

5.7. Overall equipment effectiveness

The plywood company is trailing behind the global average of an OEE value of 85 per cent [41]. However,
the implementation of the IMQFD model could effectively enhance its performance efficiency and the
availability of machines, and could improve the rate of quality of the plywood. The model was shown to
have improved the OEE of the company, reaching a value of 77 per cent in September 2024.
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Figure 8: Overall equipment effectiveness
6. CONCLUSION AND FUTURE WORK

SMEs play a significant role in the Indian economy. However, the quality of products, productivity, and OEE
are caught in a bottleneck. Present-day consumers are highly quality conscious, and the market is consumer
driven. To keep pace with consumer demand, SMEs are striving to produce high-quality products at the
most competitive prices. In order to help them to bridge the gap, a new model, IMQFD, was proposed that
could enhance product quality, productivity, and OEE in SMEs. The model was implemented and validated
for a period of four months in a plywood manufacturing SME in India. The OEE value showed a significant
increase from 49 per cent to 77 per cent during that period. Effective implementation was also able to
reduce the number of defective products and to improve the rate of quality to 98 per cent. The MDT and
MTTR were reduced with the help of the strategic recommendations made by the IMQFD team. The MTBF,
the availability of machines, and their performance efficiency underwent a remarkable change after the
implementation of the IMQFD model in the SME. This study has shown that the implementation of the IMQFD
model would be a better alternative for SMEs wishing to achieve improved profits, greater core
competence, and goodwill in society.
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