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This paper proposes an objective way to identify the necessary processes
of a quality management system (QMS) to enhance customer satisfaction
by meeting customer requirements (CRs). This quality function deployment
(QFD)-based method helps to address the implementation of process
management, which is a mandatory requirement of modern standards
based on QMS, such as ISO 9001 and other international standards.
Currently, this identification of processes is made through subjective
judgements derived from observation, brainstorming, debates, group
projects, and other techniques; but this research presents a standardised
way of determining or identifying the processes. The proposed method
achieves the identification only of the processes that influence customer
satisfaction, consolidating it as a crucial tool in the robust QMS design. The
results indicate that the method shown can serve as a platform for
subsequent activities, such as process mapping, indicator creation,
procedure writing, and other important documents. The purpose of this
paper is to show the feasibility of the proposed method, finishing with a
summary of the results achieved in a Mexican company’s QMS identification
of processes.
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Hierdie artikel stel 'n objektiewe manier voor om die noodsaaklike prosesse
vir 'n gehalte bestuurstelsel te identifiseer om kliéntbevrediging te
verbeter deur kliénte se behoeftes te bevredig. Die gehalte funksie
ontplooiing gebaseerde metode dra by tot die implementering van
prosesbestuur - dit is 'n verpligte vereiste van moderne standaarde wat op
gehalte bestuurstelsels gebaseer is, soos I1SO 9001 en andere. Op die
oomblik word hierdie identifikasie van prosesse gemaak deur subjektiewe
beoordelings wat afgelei word van observasies, dinkskrums, debatvoering,
groep projekte en ander tegnieke. Hierdie navorsing bied egter n
gestandaardiseerde manier vir die identifisering of bepaal van die
prosesse. Die voorgestelde metode is beperk tot die identifisering van
prosesse wat kliéntbevrediging beinvloed en die resultaat is 'n belangrike
toevoeging tot 'n robuuste gehalte bestuurstelsel. Die resultate toon dat
die metode gebruik kan word as 'n platform vir daaropvolgende aktiwiteite,
soos die kartering van prosesse, skep van aanwysers, skryf van prosedures
en ander belangrike dokumente. Die doel van hierdie artikel is om die
lewensvatbaarheid van die voorgestelde metode aan te bied en dit sluit af
met 'n opsomming van die resultate behaal deur 'n Meksikaanse maatskappy
se gehalte bestuurstelsel proses identifisering

1 INTRODUCTION

A process is a set of interrelated or interacting activities that use inputs to deliver an intended result [1].
According to ISO 9001: 2015, process identification is an activity that has importance and relevance during
the implementation of a quality management system (QMS). This process approach is a quality management
principle that allows organisations to control the interrelationships and interdependencies between
processes, improving the overall performance [2]. Personal interviews, observation, and other common
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practices have been used to determine the processes needed to achieve the organisation’s intended
outputs, but their implicit subjective value generates different compositions in companies with the same
commercial activity. Some authors have approached this lack of homogeneity in the identification of
processes from different perspectives. For example, in Popova et al. [22], development of a methodology
for QMS’s identification of processes is presented. Their research presents different approaches to
processes classification and the results of studying the QMS process models of Russian companies. In Bacoup
et al. [32], a comprehensive methodology that combines the benefits of both ISO standards and Lean
Management is proposed. According to this research, their methodology leads manufacturing or service
companies to certification without creating more documentation. The proposed methodology enables each
firm to develop, first, the minimum amount of documentation needed in order to demonstrate effective
planning, and second, set up and control its processes and their continuous improvement (design of the
continuous improvement process) so that the QMS is as efficient as possible. Other authors have used very
specific tools to reduce the documentation of a QMS; for example, Micklewright’s approach reduces the
documentation of a QMS through the use of the 5 ‘S’ approach [33].

There is agreement between the research presented in this document and the research mentioned above
in respect of achieving a more efficient QMS. However, the current research differs in that the efficiency
of the QMS is achieved from the origin — that is, from the design of the system. Choosing the relevant
processes saves resources, thus allowing a QMS to be implemented quickly and effectively, and with just
the right level of documentation.

The rapidly changing consumer demand for better products and services, and the urgent need to achieve
efficiency, have also contributed to companies’ identification of processes/documentation. The old
pyramidical structure used in organisations such as the army, the Church, and universities is no longer
pertinent when talking about total quality in every operation and process [3]. Because of that, the
identification of processes in companies must be done using an objective criterion, and only the processes
with an impact on a company’s functioning and performance must be characterised.

According to Mallar [4], the methodology for processes-based management consists of seven distinct stages:

Information, formation and participation.

Identifying processes and defining boundaries.

Selecting key processes.

Appointing the responsible for each process.

Reviewing processes and detecting the analysis/problem.
Correcting the problem.

Establishing indicators.

NouAwbd =

This research paper focuses on the second and third stages of that methodology, identifying the
characteristics relevant to the product/service and the processes involved with a quality function
deployment (QFD)-based mathematical algorithm. The first goal of this paper is to present a systematic
method for determining which processes must be included in a QMS. The second goal is to show the use of
this method in organisations that have implanted quality systems, and then to compare the processes that
identify the procedure with the processes that the organisations have already identified and use.

The rest of the paper is organised as follows. The second section is the literature review. The third section
is the methodology, which describes, among other things, the partial QFD process and its use in identifying
the processes that should be part of a QMS. An actual case in a Mexican cinema is described to demonstrate
the proposed approach in practice. The fourth section summarises the results of the proposed method when
applied to a group of companies in the north-central region of Mexico. In section 5 the results obtained are
discussed, and section 6 presents the conclusions.

2 LITERATURE REVIEW
According to ISO/TC 176/SC 2 [5], organisations have to define the number and type of processes needed
to fulfil their business objectives. While these will be unique to each organisation, it is possible to identify

typical processes, such as these:

° Organisational management
e  Resource management
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e  Realisation
e  Measurement, analysis, and improvement

However, the I1SO 9001:2015 standard does not mention the method to identify the processes. Point 4.4.1
of this standard only states that companies must determine the necessary processes for the QMS and its
application in the company. Many researchers and experts have addressed the definition of processes with
the intention of facilitating their correct identification [6] [7] [8]. Others have used process management
to establish the importance and validity of this management tool, or the need for it [9] [10] [11]. None of
these investigations provides a process identification method to comply with the requirements of the 1SO
9001 standard and some quality models, such as the EFQM excellence award.

Other references to process management worth mentioning are:

e  Clause 4.4 of ISO 14001:2015 [12] and ISO 45001:2018 [13] standards specify that companies must
establish, implement, keep, and constantly improve their management systems, including the
necessary processes and interactions to achieve the foreseen results.

e  (Clause 8.1 of I1SO 27001:2013 [14] states that companies must plan, implement, and control the
necessary processes to meet the requirements of information security.

° One of the ISO 10006 clauses [15] contemplates the necessity of identifying and documenting the
project’s processes.

But the importance of the identification of processes goes well beyond the international standards. Some
processes need to be identified because they are of strategic importance to an organisation’s survival.
Other processes might reveal striking problems that should be resolved for the sake of all the stakeholders
involved. In other words, the processes that an organisation should focus on identifying are found in areas
where either great value is created or significant trouble is present — or both.

All of these arguments show the necessity of a method for obtaining a robust and objective process
architecture that generates a practical and optimised documentation system.

2.1 QFD as a method to identify customer requirements

Technical Correlation
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/" Requirements
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Figure 1: Matrix for planning customer requirements [16]

QFD is a planning process to guide the design, manufacturing, and marketing of products that integrate the
voice of the customer throughout the organisation. Through QFD, all design, manufacturing, and control
decisions are made so that they fulfil the express needs of the customer. QFD uses a series of matrices to
present data and information [17]. The first matrix, ‘planning CRs’, is shown in Figure 1, and provides the
basis for the QFD concept. On the left side of this matrix, the most important customer needs must be
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entered. In the example shown in this research, customers care about the following qualities in a cinema:
physical environment (hygiene, comfort, clean toilets), perceived value (the relationship between the price
and the service received — for instance, image resolution, sound fidelity, 3D rooms, VIP rooms), and service
quality (parking lot, service, security, ticket availability, special sales, payment methods) [35-39]. Once a
set of CRs has been obtained, they should be prioritised from the customer’s perspective (the right side of
Figure 1) to determine the rating of their relative importance. The final importance ratings of CRs are
generally determined by combining the relative importance ratings and the competitive priority ratings
[40]. Most of the methods to determine the competitive priority ratings of CRs have assumed that the
relationship between product (or service) quality criteria (i.e., CRs, and therefore the processes for
achieving them) and customer satisfaction is one-dimensional or linear (the higher the perceived quality,
the higher the customer’s satisfaction, and vice versa [41]. The method proposed in this research is
presented as a tool for manufacturing and service sectors alike to identify what customers are looking for
in a product or service, and what processes would be required to fulfil these requirements. Using an
adaptation of the Pareto principle, the proposal separates out the processes whose characteristics arre not
necessary, identifying only the processes that are needed and discarding those that are not necessary for
the QMS. There is evidence in the literature about the use of partial QFD; for example, the investigation
of Pérez Soriano et al. [18] enables one to identify and arrange in order of importance the needs and
problems gymnasts and coaches have with gymnastic mats. In a technical paper by Burge [42], a partial
QFD is used to show the relationships between customer requirements and a particular functional
requirement for an intelligent washing machine. Huovila et al. [43] implemented the QFD methodology in
the construction of a flat, a restaurant, and an industrial building, and showed that, in spite of the extra
work involved, even partial implementation could bring benefits (e.g., better designs, better
communication with customers) to companies in the sector. Other research addresses the use of QFD to
explore the level of customer satisfaction with the features offered in specific products [19,44]. The
method proposed in this research shows the application of a partial QFD as a tool to analyse a process of
prioritising, in the same way as has been done in previous investigations [20,45,46].

3 METHODOLOGY

3.1 Research design

A quantitative design was employed to identify customer/user expectations of a product or service in a
group of companies in the north-central region of Mexico. In the first phase, a data collection instrument
was designed and validated. To conduct the reliability and validity testing of the instrument, a Cronbach’s
coefficient alpha of a sample pilot of six certified companies was calculated. This sample size is similar to
those used in other studies in which the face and content validity of instruments were tested [47,48]. In a
second phase, the final sample of 29 companies was chosen, and the validated instrument was applied.

The first phase of the research design is explained in section 3.2; the sampling method and final sample
size are explained in 3.3; and an example in this research of the proposed method to identify the necessary
processes of a QMS in a cinema is given in 3.4. Finally, the second phase is explained in the results section.

3.2 Reliability and validity testing of the data collection instrument

The data collection instrument was a questionnaire that was used to define the relevant variables to be
considered in determining the internal processes when implementing a QMS (see Appendix A). It consists of
five sections. The first section seeks to identify the main requirements of a product or service. The next
three sections consist of 36 items that are measured with a five-point Likert-type scale (Tables 4 and 7
show the scores assigned to each level of the different scales). The last section seeks to identify the
processes in the QMS of the companies that provided information for this research. The calculation, the
capturing of the information, and the determination of the Cronbach’s alpha coefficient were done using
an Excel® 2016 worksheet. It was verified later with the data analysis using the SPSS program, version 24.
To determine the reliability of the questionnaire, Cronbach’s alpha was applied in a grouped manner,
obtaining a value of 0.839 (see Table 1). With this coefficient, internal consistency is measured as an
indicator of the correlation between the items that make up any scale measurement instrument. Values
are acceptable when they are equal to or greater than 0.70 and less than or equal to 0.90 [49]. For the
present study, the alpha value obtained was considered acceptable [21].

Table 1: Instrument reliability

Reliability statistics

Cronbach’s alpha Number of elements
0.839 36

51



To avoid the risk of underestimating internal consistency, because scales are used with items that explore
three different dimensions, a Cronbach’s alpha value was calculated for each group of items that made up
a dimension. These results were also acceptable, and are shown in Table 2.

Table 2: Cronbach’s alpha coefficients by dimension

. . Items Items — 1 Individual Total Cronbach’s
Dimension . !
variance variance alpha
1. Significance
for the 12 11 6.53 31.60 0.865
customer
2. Current
status in the 12 11 5.20 20.80 0.818
organisation
3. Degree of 12 11 8.73 59.06 0.926
relevance

3.3 Sampling method and sample size

For sampling, a simple random sampling technique was employed. The researchers administered the
validated instrument to the individuals in charge of QMS in a group of companies in Mexico. These firms
were found and selected from a list provided by certifying agencies operating in that country. Also, some
data for the study were also obtained from non-QMS-certified firms. Only 23 of the 29 selected companies
(based on the sample size used in similar studies [22]) agreed to participate, on condition that the
researchers used company information only for academic purposes. Their important characteristics are
given in Table 3, which shows that different business activities and companies — with and without implanted
or certified QMS — were chosen, in order to achieve the representativeness of the sample. Accordingly, the
response rate of 79.31 per cent of the 29 distributed questionnaires achieved validity, and so the
information of 23 questionnaires was used in this research’s analysis.

Table 3: Some important characteristics of the studied companies

Business activity

Concrete 8.7%
Mechanical services 13%
Automotive industry 34.78%
Educational services (universities) 8.7%
Various aspects of manufacturing (mining, baking, aerospace, etc.). 34.82%
Implanted QMS 91.3%
Certified QMS 73.91%

3.4 Research instrument

The research data were collected by using the validated instrument (Appendix A). The data thus obtained
were used to feed the QFD-based method and, through that, to identify the relevant characteristics of the
product/service and the processes involved. This systematic method of determining which processes must
be included in a QMS is presented below, taking as an example its use in a cinema.

3.4.1 Gather and evaluate functional requirements that customers look for in a product and/or
service: the WHATs

In this stage, the functional requirements that indicate what customers expect from a product or service
are identified. These requirements may be represented in a ‘WHATS’ list along the vertical axis of the
matrix in Figure 1. It is recommended to do a product/service survey in order to obtain the greatest number
of aspects that customers will expect from the product/service (see Appendix A, question 1). For example,
in a cinema, customers will look for the following aspects (the WHATS):

Image resolution
Sound fidelity
Cinema billboard
Price

Schedules
Hygiene
Comfort

Service

Parking lot
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Setup

Special sales
Payment methods
Website

Clean toilets
Security

Ticket availability
3D rooms

VIP rooms

3.4.2 Analysis of WHATs

In the second stage, the WHATs should be classified according to their importance, translating the
customer’s perceptions into numerical scales. It is proposed to conduct a potential customer survey (see
Appendix A, question 2) to classify the aspects using a Likert scale [23] with the values shown in Table 4.

The weights averages should be placed in a Microsoft Excel® worksheet so that they can continue to be
used in subsequent stages of the proposed methodology. The next column is the assessment of the
product/service’s current situation for each WHAT (see Appendix A, question 3), assigning values such as
those shown in Table 4.

Table 4: Scale to classify the importance and the current situation of each aspect

Likert scale for Likert scale for the

N Value . . Value

importance current situation

Unimportant 1 Very poor 1

Slightly important 2 Poor 2

Moderately :
important 3 Fair 3
Important 4 Good 4
Essential 5 Excellent 5

Table 5 shows the application of these two stages in the case that serves as an example in this paper. A
preliminary analysis of these data pairs is useful to find any existing gaps in customer satisfaction,
particularly in cases where the importance of a requirement is scored as ‘essential’ and the current
situation of the organisation in meeting that requirement is scored as ‘very poor’. As explained in the next
stage, these combinations of values are used to identify the value of the improvement objective.

Table 5. Application of the first two stages of the proposed methodology in the case study

CRs Survey average
Importance Current situation
Image resolution 5 4
Sound fidelity 5 5
Cinema billboard 5 1
Price 3 3
Schedules 4 2
Hygiene 4 3
Comfort 4 4
Service 3 4
Parking lot 3 1
Setup 2 1
Special sales 3 5
Payment methods 2 5
Website 3 5
Clean toilets 4 4
Security 4 4
Ticket availability 4 1
3D rooms 3 4
VIP rooms 3 1

3.4.3 Assignment of improvement objective and improvement range

The requirement importance grade represents the area of most interest to the customers; and the current
situation evaluation highlights the absolute strengths and weakness in the products or services provided by
the company. In this way the improvement opportunities are discovered by comparing the values of
importance and of the current situation; this is where the ‘objective of improvement’ concept comes from.
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The identification of processes that are prioritised to conform to the QMS begins with this stage. For
example, if an important requirement has an evaluation of ‘poor’ for the current situation in the
organisation, then a suitable process in the QMS will have to be considered so that it increases its evaluation
and becomes a competitive advantage. The model in Figure 2 and equation 1 uses the values for importance
and for the current situation to assign the corresponding value to the improvement objective. The model
seeks to obtain an adequate value for each data pair, as follows:

a. Correcting (assigning an improvement objective a high value) the high importance values and low
current situation, and

b. Complimenting (assigning an improvement objective a low value) the low importance values and high
current situation.

The range of improvement is obtained by dividing the improvement objective by the value of the current
situation of every requirement.

Improvement objective assignment model

Improvement objective (Y1)

2
Current situation (X2) 1 1

Importance (X1)

Figure 2: Improvement objective assignment model proposed in this research

—1.8765
1.888

Y1 =tanh

[[Xl X,] [—1.5704 1.9586

g 0.3088]]+[2.4039 1.9712]

]+ 0.9104 1)

In equation (1), X1 and X2 represent the input values (the pair of data that rate the importance and the
current situation of a specific customer requirement). The other numbers shown in the equation were
obtained using an artificial neural network (ANN). The use of the ANN involved the fed of different input
quantities (importance and current situation) to generate the output (specific values, called ‘improvement
objectives’), and then the backpropagation of errors for gradient descent optimisation (training). The
training values that were taken into consideration were those of correction and/or complimenting, as
mentioned above. There is evidence in the literature about the use of similar ways of assigning a number
to every possible pair of data in the (x,y) space. For example, in an investigation by Rodas et al. [50], the
identification of the sense of belonging that a university community has with its institution was carried out,
considering the behaviour of two items of data: the role in the university (professor, administrator, or
student) and their degree of knowledge and understanding of aspects that are important to the institution.
In a study by Espejo-Fandino [51], the boarding time per passenger on urban routes in the city of Bogota
was determined on the basis of two types of data: the different types of vehicle that operate in the public
transport of the city, and the bus occupation (e.g., few or many passengers standing). In this paper, some
properties of the utility function were used — specifically that of assigning larger numbers to those
preferred data pairs (when a significant requirement has a poor evaluation of the current situation in the
organisation) instead of the least-preferred ones [24]. Table 6 shows the application of these last stages in
the case serving as an example in this paper.
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Table 6: Application of the following two stages of the proposed method in the case study

CRs Survey average
Importance Current Improvement Improvement
situation objective rate
Image resolution 5 4 4.66 1.17
Sound fidelity 5 5 4.61 0.92
Cinema billboard 5 1 4.67 4.67
Price 3 3 3.27 1.09
Schedules 4 2 4.65 2.33
Hygiene 4 3 4.58 1.53
Comfort 4 4 4.33 1.08
Service 3 4 2.04 0.51
Parking lot 3 1 4.53 4.53
Setup 2 1 2.90 2.9
Special sales 3 5 1.29 0.26
Payment methods 2 5 0.94 0.19
Website 3 5 1.29 0.26
Clean toilets 4 4 4.33 1.08
Security 4 4 4.33 1.08
Ticket availability 4 1 4.67 4.67
3D rooms 3 4 2.04 0.51
VIP rooms 3 1 4.53 4.53

3.4.4 Assignment of sales argument

In this stage, the perception of the manufacturer/service provider should also be considered. This is
because the proposed method includes in the identification of the processes the preferences of the end
customer and also those of the manufacturer and/or service provider. The perception must also be
translated into a numerical scale. In addition, it is proposed to conduct a survey of a manufacturer or
service provider (see Appendix A, question 4), using a Likert scale [23] with the values shown in Table 7.
This stage is shown in Table 8.

Table 7: Scale to classify the sales argument of each aspect
l

Likert scale Vi
Very poor
Poor
Fair
Good

Excellent 1.

3.4.5 Calculation of absolute weighting and relative weighting

The absolute weighting for each aspect is obtained through the product of the improvement objective, the
improvement rate, and the sales argument. For the calculation of the relative weighting of each aspect,
the following model is proposed:

e

N N NN S
INERTNIENES

Xi
Y, = s (100) @)

where:
Yi = relative weighting of each CR
Xi = specific requirement of customer
n = total number of requirements considered

Table 8 shows the application of these stages in the case serving as an example in this paper.
3.4.6 Selection of CRs to be considered in the identification of processes

Once the calculations have been made to obtain the absolute and relative weights of each customer
requirement, those that should not be considered for the identification of the processes are ignored. The
method of this paper proposes to use the Pareto principle [25] to carry out this action, taking as its
reference the values of the relative weights. The requirements whose values have a greater relative weight
are presumably of greater interest to customers, so it will be necessary to make sure to choose them and
to discard those of low relative weight.
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Table 8: Application of the last stages of the proposed methodology in the case study

CRs Survey Requirements to be
average considered in process
Sales Absolute Relative identification
argument weighting weighting

Image resolution 1.5 8.18 4.52 8
Sound fidelity 1.4 5.94 3.29

Cinema billboard 1.1 23.99 13.27 4
Price 1.3 4.63 2.56

Schedules 1.2 13.0 7.19 5

Hygiene 1.5 10.51 5.82 7
Comfort 1.4 6.55 3.62
Service 1.2 1.25 0.69

Parking lot 1.3 26.68 14.76 2

Setup 1.3 10.93 6.05 6
Special sales 1.5 0.50 0.28
Payment methods 1.5 0.27 0.15
Website 1.5 0.50 0.28
Clean toilets 1.5 7.01 3.88
Security 1.4 6.55 3.62

Ticket availability 1.4 30.53 16.89 1
3D rooms 1.1 1.14 0.63

VIP rooms 1.1 22.57 12.49 3

The last column in Table 8 shows the customer requirements selection using the 80-20 rule (80 per cent of
effects are due to 20 per cent of the causes). These requirements are identified in ascending order until
they reach a cumulative sum of 80 per cent in their relative weights. In this case, that amount was slightly
exceeded, reaching 82 per cent. For the identification of processes, the requirements found as ‘vital’ or
important are listed, and in another column the organisation processes that currently exist are listed, which
can be obtained through field observation or interviews with key personnel. Then both columns are matched
by asking the following question: What process is used to meet a specific requirement that is identified as
‘important’ for the organisation? Processes that do not meet any customer requirements will have to be
discarded from the QMS because investing resources in them would not contribute to customer satisfaction,
thus making the QMS ineffective. Table 9 shows this stage in the organisation that serves as an example in
this paper.

Table 9: Matrix of relationships between requirements and processes

Requirements to be Existing processes in the
considered in identifying organisation
processes
Ticket availability Operative administration
Parking lot Projection
VIP rooms 1 Infrastructure maintenance
Cinema billboard Resource management
Schedules Supplying
Setup Production
Hygiene Warehousing
Image resolution Planning

As can be seen in Table 9, the method shows that the organisation being studies should include only five
processes in the design of its QMS: operative administration, projection, infrastructure maintenance,
supplying, and planning. Based on the selection of only these processes, the CRs will be met, and customer
satisfaction will be the result. The selection of processes allows the prioritisation of only those resources
that have an impact on customer satisfaction. This criterion is used because the methodology includes data
that are obtained directly from customers, product/service providers, and a continuous improvement
approach by using related variables, such as the objective of the improvement and the range of the
improvement.
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4  RESULTS

In this section the main results of the survey of the companies in this study are presented and analysed.
First, general information about the processes found in companies’ QMS is presented, and then specific
information about the performance of the QFD-based method is presented.

One hundred and seventy processes were identified in the companies’ QMS. On average, eight QMS
processes were documented at the studied enterprises. These processes attracted attention: sales,
competencies development, maintaining infrastructure, purchases, management review, and
communication. The method proposed in this paper was applied to the data obtained from the application
of the validated instrument (see Appendix A), and the following information was obtained: 96 processes
identified by the proposed method were found to exist in the companies that were studied. Without doubt,
the processes related to sales, production, purchases, maintenance, and developing competencies showed
tendencies that needed to be identified. Other more specific processes in the organisations’ business
activities were identified too — for example: logistics, inspection point at goods receipt, cleaning/hygiene,
and service quality. However, 74 existing processes related to the aspects contemplated in I1SO 9001:2015
could not be identified — mainly processes such as communication, management review, external
providers, people, and infrastructure. Other important characteristics found in the studied companies
were:

e  The number of people working in these enterprises was between 31 and 3 500.
e  The maximum number of processes (11) was in enterprises of mining mechanical services.
e  The minimum number of processes (five) was found at universities.

To analyse the performance of the proposed method in this research, a classification of the processes found
in the companies was first developed. This classification was based on the work of Porter [26], Garvin [27],
and Harrington [28]; and it had already been used in case studies to define QMS processes in industrial
enterprises [22]. The classes of processes chosen for analysis were the primary, secondary (or support),
and development (administrative) processes. Subsequently the proposed method (developed, with an
example, in the methodology section) was applied to each process class. The way which the processes were
grouped, and the results of the number of processes that were identified, are shown in Figures 3 to 5.

According to the results, 43.11 per cent (72) of the processes detected in the studied enterprises were
primary processes. This result is similar to those obtained in the research by Popova et al. [22], who found
that 50.45 per cent of the processes in 20 industrial companies in the Saratova region in Russia were
primary. It is interesting to see the efficiency of the proposed method, because 61.11 per cent of these
types of process were identified correctly (see Figure 3). Thus the use of this method would be very
convenient as a standardised way of determining or identifying this process type in organisations that want
to implement or improve their QMS. It is also important to mention that the processes related to pre-
operating processes and quality inspections or verifications were difficult to identify.

The supporting processes (see Figure 4) of the enterprises showed that the proposed method identified
42.85 per cent of them (27 out of 63 processes). As can be seen, the processes’ identification efficiency
decreased at around 18 per cent with respect to the primary processes’ identification. The authors consider
that, since it is a methodology that focuses on the voice of the customer (the term used to describe stated
and unstated customer needs or requirements), the efficiency of identifying support processes decreases
because the client does not perceive their role in the product or service. However, as can be seen in Figure
4, the proposed method identifies in a very precise way some typical supporting processes, such as those
related to the development of personnel competencies (training), maintenance, and facility management.
Therefore the authors recommend using the proposed method only as a reference when identifying support
processes.

Finally, this research studied the management processes and those related to the implementation of a QMS
(see Figure 5). The proposed method identified a percentage similar to that for support processes: 46.87
per cent (15 of 32 processes) were identified and attracted attention as those related to customer relations
and the achievement of product/service quality. However, as mentioned earlier in this paper, processes
related to the aspects contemplated in ISO 9001:2015, such as management review, measurement-
evaluation-improvement, and others, could not be identified by the method. Therefore the authors also
recommend using the proposed method only as a reference when identifying this type of process.
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5  DISCUSSION

The contribution of the QFD-based method shown in this research is that it can mathematically identify the
processes that must be included in a QMS. It will also show, in established QMSs, which processes are not
necessary and thus create extra costs in the organisation’s quality management. Other researchers have
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also studied the costs involved in a QMS [29] [30]. However, it is necessary to clarify that, being a method
that focuses its procedure on the customer’s voice (through the QFD matrix), the identification of processes
focuses only on those catalogued as operational processes. So the strategic processes (those intended to
define and control the goals of the company) and some support processes might not be identified by this
method. However, the use of a mathematical algorithm that identifies in a structured way the processes
that directly affect the satisfaction of the client has not been much addressed in the literature; and so,
this paper addresses this gap in the knowledge.

The authors believe that using a partial QFD-based approach instead of a desktop-oriented approach can
eliminate the wrong perception that the main goal of a QMS is to obtain a conforming compliance certificate
for a company [31]. This is because, in identifying algorithm-based processes, subjective judgements will
be set aside, since the processes obtained will be the result of a data treatment exercise obtained from
the organisation’s interested parties.

Finally, this paper explains a process identification method that seeks to comply with the requirements of
the ISO 9001 standard and some other quality models. This seeks to provide a scheme that allows one to
identify the processes of those organisations that want to implement or improve their QMS. Thus, the
method used could provide a standardised way of identifying processes in organisations with the same
business line, and so facilitate other activities such as mapping relationships, creating procedures, and
defining quality objectives and indicators.

6  CONCLUSIONS

It is possible to develop a systematic method for determining which processes must be included in a QMS.
However, the method shown in this research performs better when identifying primary processes rather
than supporting or QMS managerial processes. Therefore the authors suggest using it as a standardised way
of determining or identifying primary processes, but using it only as a reference when identifying other
types of process. The advantage of the method is that it demonstrates a scheme that eliminates the
subjective selection of processes that must be part of a QMS. This will achieve a lean QMS that is relevant
to and functional in organisations that wish to implement it, and enable each firm to develop the minimum
amount of documentation needed in order to demonstrate that the QMS is as efficient as possible.
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APPENDIX A: VALIDATED INSTRUMENT APPLIED

Questionnaire to define the relevant variables to be
considered in determining internal processes when
implementing a quality management system

The purpose of this questionnaire is to know which variables present in your organization should be
considered for measurement, control and improvement. The answers provided will be used confidentially
and will be used only to identify the processes to consider in a potential quality management system.

Organisation general information
Company name
Business activity
Location
Number of workers:
Main products:
Already has a quality management system? Yes: No:

Already has a quality management system (certificate): Yes: No:

If the answer to any of the two previous questions is “yes”, how old is the system?

QUESTIONNAIRE

1. What are the main requirements or demands that customers seek or want from the service or
product that your company offers? (Mark with an “x” and / or identify in the “other” section at least 3
aspects.

Price

Cleaning

- Method of payment
Service hours

( 10. Promotions and offers ()
(
(
(
Location (
(
(
(
(

11. Variety ()
others:

Customer service
Facilities

Parking lot
Punctuality

OVWONOU AWN=
P T T T R o
—_— — — — — — — — —

2. Based on your experience and assigned a scale of 1 - 5, where 1 is unimportant, 2 slightly
important, 3 moderately important, 4 important, and 5 essential, what value would you assign to one of
the following aspects, taking into account the significance for the customer? (Consider only the aspects
you chose in question number 1, other please ignore them.)

Num. | ASPECT IMPORTANT

unimportant | slightly moderately important | essential
important important
1 2 3 4 5

Price

Cleaning

Method of payment
Service hours
Location
Customer service
Facilities

Parking lot
Punctuality

0 Promotions and
offers

11 Variety

=[O oo N[O U] K| W[N] =
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12 Others
13 Others
14 Others

3. - Based on your experience and considering a scale of 1 - 5, where 1 is Very poor, 2 Poor, 3 Fair, 4 Good,
and 5 Excellent, what value would you assign to the following aspects, taking into account their current
status in the organisation? (Consider only the aspects you chose in question number 1; others please ignore
them.).

Num. | ASPECT How are these aspects in the organisation?
Very poor | Poor | Fair | Good | Excellent
1 2 3 4 5

1 Price

2 Cleaning

3 Method of payment

4 Service hours

5 Location

6 Customer service

7 Facilities

8 Parking lot

9 Punctuality

10 Promotions and offers

11 Variety

12 Others

13 Others

14 Others

4. - Based on your experience and assigned a scale of 1 - 5, where 1 is unimportant, 2 slightly important, 3
moderately important, 4 important, and 5 essential, what value would you assign to one of the following
aspects, taking into account the degree of relevance that the organisation has as a strength that makes it
differentiate itself from others that offer the same product or service? (Consider only the aspects you chose
in question number 1; others please ignore them.)

Num. | ASPECT IMPORTANT

unimportant | slightly moderately important | essential
important important
1 2 3 4 5

Price

Cleaning

Method of payment
Service hours
Location

Customer service
Facilities

Parking lot
Punctuality

0 Promotions and
offers

11 Variety

12 Others

13 Others

14 Others

=| O[O N| O U A W N =
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5. What are the processes that are currently identified in your quality management system?
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