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ABSTRACT Organizations are in the constant pursuit of reliable strategies for increasing customer
satisfaction. One of these strategies refers to the implementation of the ISO 9001 standard as a quality
management system to ensure that products and services meet or surpass customer expectations. However,
successful ISO 9001-based systems are possible only if companies count on a series of critical success factors
that guarantee successful ISO 9001 implementation. This research aims at developing and validating a survey
instrument to evaluate the degree of compliance with ISO 9001 critical success factors among manufacturing
organizations. The research is conducted in Mexican manufacturing companies. The survey is designed by
considering the quality management principles of the ISO 9001:2015 standard as critical success factors.
We conducted an exploratory and a confirmatory factor analysis to identify the structure of the survey and
confirm its validity. Our findings confirm that the survey instrument comprises four constructs, three of them
associated with the quality principles of the ISO 9001 standard, and one associated with the benefits of said
standard. In conclusion, the proposed survey is a valid, useful tool to assess ISO 9001 implementation in
manufacturing companies and similar organizations.

INDEX TERMS Factor analysis, ISO 9001 standard, manufacturing organizations, quality management
system, survey.

I. INTRODUCTION
The quality of a product or service is a reflection of process
improvement via business process management [1]. More-
over, quality is one of the main features that companies are
committed to attaining at a level that satisfies customer expec-
tations and needs. In this sense, Quality Management Sys-
tems (QMSs) are designed and implemented to ensure quality
in processes, products, and services, while simultaneously
achieving customer satisfaction. There are many definitions
of general QMSs. For instance, [2] refer to them as a way
to manage an organization to improve its general efficiency,
whereas [3] define a QMS as an administrative system used to
directly control quality matters to meet organizational goals
and objectives. Reference [4] view a QMS and its subsequent
certification as a voluntary process adhered to the philosophy
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of quality and supported by organizational motivation, goals,
and policies.

According to [5], QMSs encompass aspects such as occu-
pational safety and environmental protection and focus on
customer and employee health, while simultaneously caring
for the needs of society. Garza-Reyes et al. [6] consider QMSs
as an essential component of organizational performance that
provides a range of improvement benefits and has a positive
impact on organizations. In addition, [7] conceptualize QMSs
as systems certified to ensure that companies have processes
in place for various routines, and they theorize that QMSs can
support the selection of qualified suppliers, thereby exerting
an upstream pressure in the organization. Many QMSs are
aligned with international management methodologies and
strategies, such as the Malcom Baldrige National Awards
(MBNQA), the European Foundation for Quality Manage-
ment (EFQM), Total Quality Management (TQM), Lean
Manufacturing (LM), Six Sigma (SS), Lean Six Sigma (LSS),
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and the ISO 9001 standard, to name but a few [6], [8]–[10].
In this research, our focus is the international ISO 9001 stan-
dard, developed by the International Organization for
Standardization (ISO).

Over the years, researchers and industry experts have
sought to identify those essential factors that ensure the suc-
cessful implementation of the ISO 9001 standard among all
types of industries [11]–[14] and through multiple different
instruments, such as surveys [15]–[18]. The goal of this
research is to develop and validate a surveying instrument to
assess the degree to which manufacturing companies comply
with ISO 9001’s Critical Success Factors (CSFs). To this end,
the research was conducted in Mexico, and we considered
as CSFs the seven Quality Management Principles (QMPs)
described by the ISO 9001:2015 standard. The survey was
administered among Mexican manufacturing companies to
gather the necessary data. Then, we performed an Exploratory
Factor Analysis (EFA) and later a Confirmatory Factor Anal-
ysis (CFA) to validate the structure of the survey. Our study
also discusses those CSFs that senior managers and qual-
ity managers view as essential for the proper functioning
of QMSs. The remainder of this paper is organized as fol-
lows: the following section (section 2) discusses relevant
literature on the ISO 9001 standard and its associated CSFs.
Section 3 introduces the research methods used to design and
validate the survey and the results of the validation process.
Then, in Section 4 we discuss the research findings and
compare them to those findings reported in similar studies.
Finally, in Section 5 we present the limitations and conclu-
sions of the research, as well as our suggestions for future
work.

II. LITERATURE REVIEW
A. THE ISO 9001 STANDARD
The ISO was founded in 1947, and since then, it has devel-
oped more than 21,000 international standards for all aspects
of technology andmanufacturing [19]. ISO is an independent,
international nongovernmental organization (NGO) estab-
lished in Geneva, Switzerland, working through a network
of 164 National Standards Bodies (NSB), each one repre-
senting one-member country and being recognized as an
authority on standards in that country. ISO standards are
developed by groups of experts from Technical Committees
(TCs). Each TC deals with a different subject and is made up
of representatives of NGOs, industry, governments, and other
stakeholders, who are put forward by ISO’s members [20].

The first ISO 9000 series for international quality man-
agement was published in 1987 and managed by TC 176.
The ISO 9000 series is the most recognized and implemented
set of Quality Management System (QMS) standards, and
it seeks to enable a mutual understanding of and compli-
ance with quality requirements in national and international
trade [21]. Additionally, the ISO 9000 series helps organi-
zations – regardless of their type or size – to achieve and
preserve customer satisfaction, meet regulatory requirements,

and attain continuous improvement [22]. The most recent
version of the ISO 9001 standard – the ISO 9001:2015 – spec-
ifies requirements for adequate quality management to help
organizations meet and exceed customer expectations [23].
In other words, organizations use the standard to demon-
strate their ability to 1) perform within its working systems
and 2) consistently provide products that meet customer
expectations and applicable statutory and regulatory require-
ments, while simultaneously committing to continuous
improvement [24].

The ISO 9001:2015 standard is considered away for attain-
ing competitive benchmarking in the industry. It has three
mains scopes: process approach, risk-based thinking, and
the seven quality management principles (QMPs) [25], [26].
The process approach relies on the PDCA cycle (Plan-Do-
Check-Act) to allow organizations to better plan their internal
processes. Also, [27] detail how the ISO 9001:2015 standard
takes the process approach to improve organizational perfor-
mance with a specific focus on quality management, process
control, and quality assurance techniques. On the other hand,
risk-based thinking enables organizations to find those cir-
cumstances that may cause troubles or malfunctions in their
QMSs in order to put in place preventive controls to minimize
negative effects and make the most use of opportunities as
they arise.

The literature proposes multiple definitions of the
ISO 9001 standard. For instance, [28] conceive it as the most
prevalent management standard certification for a wide range
of organizations. In turn, [29] views ISO 9001 as a standard
used for external quality assurance purposes, designed for
internal use, and focused on quality aspects in the production
of products or services. According to [30], the performance of
the ISO 9001 standard includes long term contributions and
potentially positive, neutral, or negative effects, depending on
the organization’s objectives. Anttila and Jussila [31] claim
that the starting point when implementing ISO 9001 involves
companies identifying the needs of their QMSs. In fact,
as [32] argue, the standard is a provider of an excellent frame-
work that empowers organizations to develop customized
QMSs to facilitate the optimal arrangement of valuable
resources into their key processes. In the context of Small
and Medium Enterprises (SMEs), [33] describes ISO 9001 as
one of the approved strategies to handle external pressure and
overcome the liabilities of newness and smallness. Addition-
ally, ISO 9001 is considered to be the first step to develop a
QMS and encourages organizations to work within a culture
of continuous improvement [29], [34], [35].

The ISO 9001 standard is a set of formalized processes
to evaluate the ability of any organization to consistently
design, produce, and deliver quality products and services.
Consequently, it is an important contribution to improve
product/service performance [36]. In the context of perfor-
mance improvement, the literature reports numerous studies
on ISO 9001 implementation. For instance, both [37] and [38]
described a positive relation between the implementation of
ISO 9001 and organizational performance. Likewise, [39]
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described how the implementation of ISO 9001 in refueling
services at an airport reduced average monthly incidents
by 45.2%. In their work, [40] found that ISO 9001 imple-
mentation in the food industry helps companies efficiently
control resources and processes to finally attain international
and economic growth. On the other hand, the literature also
reports how organizations fail in the implementation of the
ISO 9001 standard and other QMSs [41]–[44]. Such results
reveal the need of a rigorous analysis to 1) identify which
elements or factors are crucial to the successful implementa-
tion of any QMS and 2) design efficient surveying tools to
help organizations to determine to what extent they comply
with these factors. This research seeks to address these needs.
ISO 9001 provides theoretical and practical knowledge for
QMS development by making all departments aware of the
importance of continuous improvement in terms of meet-
ing customer requirements and needs. According to [24],
the greatest value of the ISO 9001 comes from using the
entire ISO 9000 standard family in an integrated manner.
Similarly, it is highly recommended that organizations work-
ing under ISO 9001 become acquainted with the fundamental
concepts, principles, and normative vocabulary of a QMS
before adopting the standard in order to attain an effective
level of performance.

B. CRITICAL SUCCESS FACTORS
In their pursuit of adequate quality management, organiza-
tions seek to identify and comply with those factors ensuring
successful ISO 9001 implementation. In the literature, such
factors are conceptualized as Critical Success Factors (CSFs).
According to [45], CSFs can be defined as the essential
components that organizations need to possess in order to
obtain the greatest advantages and competencies to be able to
attain the proper implementation of a QMS. In other words,
CSFs are the characteristics or elements that organizations
need to have and maintain so that their QMSs are satisfactory
implemented in all processes and systems [6]. According
to [46]–[48], CSFs can also be viewed as those compo-
nents that organizations seek to identify and develop in their
processes in order to recognize which areas will produce
the greatest competitive advantages. Finally, according to
Rockart (1979), cited by [49], CSFs are the set of factors nec-
essary for an organization to achieve its goals successfully.
If these factors are not prioritized, completed, or fulfilled
when companies embark in new projects, such projects are
likely to fail.

In this research, we conducted an extensive litera-
ture review to identify those CSFs that allow organi-
zations to successfully implement a QMS following the
ISO 9001 [12], [26], [30], [34], [50]–[60]. After ISO 9001
was updated in 2000, ISO 9001:2015 began to emphasize on
the concept of principles. In this sense, a principle is defined
as a basic belief, theory, or rule that has a major influence on
theway organizations perform their activities. In turn, Quality
Management Principles (QMPs) are the set of fundamental
beliefs, rules, and values that can be used as the basis for

quality management and performance improvement [22].
In this sense, the CSFs for ISO 9001 implementation reported
in the literature essentially agree with the QMPs introduced in
the ISO 9001:2015 standard. Consequently, this research con-
siders these QMPs as the CSFs for ISO 9001 implementation.
Hence, we recognize them as the mandatory elements that
every organization must comply with to increase the success
of ISO 9001 projects. Next, we list the QMPs or CSFs for
ISO 9001 implementation, along with their corresponding
definitions. These definitions are based on what is stated
by [26] and [22]:

• Leadership (LD): Leaders at all levels establish unity
of purpose and direction to create the conditions in
which people engage to attain the organization’s quality
objectives.

• Customer Focus (CF): The primary goals of quality
management are to achieve customer satisfaction and to
strive to exceed their expectations.

• Engagement of People (EP):Competent and empowered
people are essential to enhance the ability of an organi-
zation to create and deliver value.

• Process Approach (PA): Consistent and predictable
results are achieved more effectively and efficiently
when activities are understood and managed as interre-
lated processes functioning as a coherent system.

• Improvement (IMP): Successful organizations have an
ongoing improvement focus.

Evidence-Based
• Decision Making (EDM): A decision-making system
based on data analysis and evaluation is more likely to
produce desired results.

• Relationship Management (RM): For sustained success,
organizations manage their relationships with interested
parties.

III. METHODS AND RESULTS
This section describes the steps followed to design and vali-
date the surveying instrument, as well as the results from the
validation process. These steps comprise survey design and
administration, data statistical analysis to verify our assump-
tions, data analysis through factor analysis, and construct
validity. This method has been adopted in similar works for
instrument development and validation [15], [61]–[63]. It is
important to mention here that all the statistical analyses
performed to verify the assumptions as well as to realize the
exploratory and confirmatory factor analysis were carried out
using the IBM SPSS 23 R© Software and AMOS package.

A. INSTRUMENT DESIGN AND ADMINISTRATION
One of the most important steps of this research was to
identify the constructs or factors to be studied. To this end,
we conducted a literature review of CSFs for ISO 9001 imple-
mentation. The search was conducted in five databases:
Emerald, Taylor & Francis, EBSCO, Elsevier, and Springer.
As one of the inclusion criteria, we only searched for papers
published no later than 2000. Hence, the review mainly
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included literature on ISO 9001:2000, ISO 9001:2008, and
ISO 9001:2015. These versions of the standard are the only
ones that describe the QMPs. Additionally, we used multi-
ple keywords for the search of primary sources, including
ISO 9001 standard; ISO 9001 standard AND manufactur-
ing organizations AND critical success factors; and quality
management system AND critical success factors. Finally,
we collected 86 primary sources for the reviewing process.
As previously mentioned, the seven CSFs selected corre-
spond to the seven QMPs of ISO 9001:2015. As for the
items, these were selected according to their relevance to and
relationship with the seven CSFs.

The survey comprises three sections. The first section of
the survey consisted of 10 demographic items. The second
section of the survey lists 25 items—variables LD, CF, PA,
and EDM have four items each, whereas EP, IMP, and RM
comprise three items each. On the other hand, the third
section of the survey lists five items related to ISO 9001Bene-
fits (BEN). Both the second and the third section of the survey
must be answered with a five-point Likert scale (1: never, 2:
rarely, 3: regularly, 4: almost always, 5: always). The survey
is aimed at companies within manufacturing organizations
that have or have previously held an ISO 9001 certifica-
tion. The survey is mainly intended for quality managers or
manufacturing managers; however, senior managers directly
working with a QMS are also considered a part of the target
population. The survey was designed and administered in
an electronic format using the Surveygizmo platform, and it
was shared with potential respondents via email and social
media platforms, including LinkedIn. We collected a total
of 537 responses. However, not all of them were completely
or correctly answered; therefore, we could only use 120 of
them since only these were correctly completed and provided
the needed information to perform the statistical analysis
involved in the validation process. Table 1 summarizes the
content of Sections 2 and 3 from the survey (CSFs or QMPs
and Benefits), alongwith their corresponding items. Note that
the items comprising variable BEN were selected from the
literature review according to their frequency of occurrence
during the search [35], [50], [59], [64]–[68].

B. CRITICAL ASSUMPTIONS FOR DATA VALIDATION
According to [69] and [70], there are four important issues
to consider in any survey validation process: missing data,
outliers, univariate and multivariate normality assumptions,
and multicollinearity. The critical assumptions underlying
factor analysis are more conceptual than statistical, but in
this technique, the primary concerns are both the character
and composition of the variables included in the analysis,
as well as their statistical qualities [69]. Missing data occur
when respondents do not rate or give an answer to a given
item. Fortunately, since we administered the survey in its
electronic version, we labeled all the questions as mandatory
on the website’s bulk editor, thus avoiding any potential
missed responses. On the other hand, we managed to detect
outliers using Mahalanobis distance (D2), which measures

the distance of each observation in a multidimensional space
from the centroid of all observations, providing a unique
value for each observation [69].

Hair et al. [69] and Kline [70] claim that high D2 values
represent the furthest observations from the general distri-
bution in the dimensional plane. Additionally, [70] argues
that observations with a P-value smaller than 0.001 should
be removed from the analysis. In this research, we removed
six responses based on the P-values reported by AMOS soft-
ware, thus leaving 114 useful surveys for further analysis.
In regards to the normality assumption, although the vari-
ables of the survey instrument were measured in an ordinal
scale, following [69] and [70], univariate and multivariate
normality assumptions must be verified. For the univariate
normality assumption, we calculated the kurtosis index for
each variable. Kline [70] claims that kurtosis values greater
than 10.0 could represent a problem, whereas values greater
than 20.0 indicate a serious problem. Among the results of our
sample, shown in Table 2, the kurtosis values ranged from -
0.948 to 7.423; hence, we confirmed that univariate normality
was fulfilled in each variable. As for multivariable normality
assumptions, multiple studies recommend Mardia’s measure
for multivariate kurtosis [61], [62], [72], [73]. Hence, we ver-
ified multivariable normality by comparing Mardia’s coeffi-
cient for the data under study to a calculated value based on
the formula p∗(p + 2), where p is the number of variables
observed in the model. Then, this assumption is verified by
contrasting the multivariable kurtosis value obtained on SPSS
Amos against that obtained with the proposed formula [74].
The calculation was performed assuming 30 variables. The
formula yielded a value of 960, whereas the SPSS Amos
Mardia’s multivariate kurtosis index was 192.18. Therefore,
since Mardia’s coefficient was smaller than the value from
the formula, we concluded that the multivariate normality
assumption was confirmed. Finally, multicollinearity occurs
when correlation values between variables are greater than
0.85. Values higher than 10 in the Variance Inflation Fac-
tor (VIF) indicate a problem of multicollinearity among vari-
ables [70]. Fortunately, we did not find any value greater than
0.85 in the correlation matrix, in which the largest correlation
value was 0.756. Additionally, as Table 2 shows, the obtained
VIF values ranged from 1.918 to 5.204. Hence, we confirmed
that the latent variables were free from multicollinearity
problems.

C. FACTOR ANALYSIS
Once the data were collected and the statistical assumptions
were verified, we performed an Exploratory Factor Analy-
sis (EFA) and then a Confirmatory Factor Analysis (CFA)
for validation purposes. Factor Analysis (FA) is an interde-
pendence technique whose main objective is to define the
underlying structure among the variables in the analysis [69].
FA can be conducted under an exploratory approach (EFA)
or a confirmatory approach (CFA). We performed an EFA
to identify the structure of the survey and recognize the
potential factors that could emerge as grouping items that are
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TABLE 1. Survey instrument.

correlated. To determine whether FA was feasible, we per-
formed Bartlett’s test of sphericity and the Kaiser-Mayer-
Olkin (KMO) test for sampling adequacy. We used Bartlett’s
test of sphericity to tests the null hypothesis, in which the
correlation matrix of the variables is equal to the identity
matrix [69]. On the other hand, we used the Kaiser-Mayer-
Olkin (KMO) test to verify the suitability of our sample for
FA [74]. KMO values greater than 0.7 are considered regular,
values above 0.8 are good, and values beyond 0.9 are very
good. In other words, if the KMO test results in a small num-
ber or a number very close to zero, the sample cannot be used
for a FA [69]. Additionally, we calculated the Cronbach’s
alpha index to measure the reliability and internal consistency
of the survey constructs according to Hair et al. [69].

D. EXPLORATORY FACTOR ANALYSIS
Weperformed an EFA to analyze the grouping structure of the
survey variables. We used Bartlett’s test of sphericity on the

30 variables referring to the CSFs, thus obtaining a chi-square
of 2389.294 with 435 degrees of freedom (df) and a P-value
of 0.00. Such results helped us reject the null hypothesis
and indicated that the correlation matrix was different from
the identity matrix. Then, we performed the KMO test,
whose results indicated that the database was suitable for FA.
Finally, for the extraction method, we relied on both the
principal components analysis (PCA) and Varimax rotation,
broadly reported in the literature [72], [75]–[77]. Following
the EFA, we removed eight variables from the analysis to
avoid cross loadings. The EFA results identified 22 vari-
ables with significant loadings on four different factors with
eigenvalues greater than 1. These significant loadings were
greater than 0.4 and considered important for determining the
influence of each item on the factor relative to the sample
size [69]. Table 3 shows the factor loadings of each variable
along with the corresponding eigenvalues associated to each
factor. According to these results, the grouping behavior of
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TABLE 2. Kurtosis and VIF values to verify normality and multicollinearity
assumptions, respectively.

the variables is notably structured by their own approach.
For instance, the items belonging to Leadership (LID), Cus-
tomer Focus (CF), and Process Approach (PA) showed signif-
icant factor loadings on the same constructs. Consequently,
these three QMPs were considered as one factor, Top Man-
agement Commitment (TMCM) [12], [78]. Similarly, the
items related to Improvement (IMP), Evidence-based Deci-
sion Making (EDM), and Relationship Management (RM)
loaded all together on the same construct. Hence, these
QMPs were grouped together as a single construct named
System Improvement (SI) [79], [80]. Finally, items related
to Engagement of People (EP) and, Benefits (BEN) loaded
on their corresponding factors without elements from other
factors. Hence, these items were kept in their respective
original constructs. As seen in Table 3, we also calcu-
lated the Cronbach’s alpha coefficient for each factor. The
alpha coefficient of reliability ranges from 0 to 1. Values
close to 1 indicate better factor internal consistency, whereas
values lower than 0.70 would question the reliability of
the survey [81]. All the factors analyzed in this research
demonstrated an acceptable reliability value. Moreover, con-
sidering the four research constructs, the total explained vari-
ance was above 65%, thus indicating that more than 50%
of the total variance could be explained by the selected
factors.

TABLE 3. Factor loadings of each variable and its corresponding
eigenvalues.

E. CONFIRMATORY FACTOR ANALYSIS
Oncewe confirmed the feasibility of FA, and after performing
the EFA, we tested the validity of the constructs through
a CFA. To evaluate construct validity, Hair et al. [69], rec-
ommend performing convergent, discriminant, and nomo-
logical validity. The importance of evaluating the quality of
the results lies in ensuring the validity of the conclusions
obtained from the exploratory analysis [69]. In this sense,
a CFA seeks to find the degree to which the theoretical
pattern of factor loading in specific dimensions represents the
real data taken for the sample [72]. That is, CFA is used to
provide a confirmatory test of measurement theory, specify-
ing how the measured variables logically and systematically
represent the construct involved in a theoretical model [69].
The measurement model specifies a series of relationships
that suggest how the measured variables represent a latent
construct which, by definition, is not directly measured.

The loading structure of the QMPs took place in the EFA,
which helped us classify such principles into three main
factors or enablers: TMCM, EP, and SI. These three con-
structs can be considered as essential elements that manu-
facturing companies need to possess and maintain to ensure
the successful implementation of ISO 9001 and thus obtain
its benefits (BEN). However, according to Hair et al. [69],
the validity of a measurement model depends on acceptable
levels of goodness of fit (GoF), which indicates how well a
specified model reproduces the covariance matrix between
the variables. Likewise, Kline [70] and Hair et al. [69], claim
that it is important to report at least one incremental index and
an absolute index, in addition to the Chi-square values and the
associated degree of freedom (df). Therefore, by calculating
the Chi-square (χ2) value, along with the Comparative Fit
Index (CFI), Tucker-Lewis Index (TLI), and the Root Mean
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Square Error of Approximation (RMSEA), researchers have
enough information to evaluate a model and verify whether
it accurately represents the specified relations among items
and factors. Table 4 below lists the model fit indices obtained
in the CFA, along with the recommended values for accept-
able model fit. According to these results, we confirmed the
validity of the measurement model and hence demonstrated
that the measured variables truthfully represent the factors
involved. Finally, Fig. 1 illustrates our measurement model.

FIGURE 1. Proposed measurement model.

F. CONSTRUCT VALIDITY
According to Hair et al. [69], validity is the degree to which a
measure accurately represents what it is supposed to measure.
To assess construct validity, we performed both a convergent
validity test and a discriminant validity test. A given set

TABLE 4. Model fit indices estimated for the measurement model.

of variables can measure the same construct if the conver-
gent validity between its correlations is at least moderate in
magnitude; on the contrary, it is assumed that a set of vari-
ables measures different constructs if the discriminant valid-
ity in their correlations is not high [70]. Enough convergent
validity implies that the Average Variance Extracted (AVE)
value in each latent variable is higher than 0.5 [69], whereas
enough discriminant validity implies that the AVE values
are higher than the squared correlation between dimensions,
thus confirming that two constructs are independent from
one another [62]. Table 5 lists the AVE values in the main
diagonal of the correlation matrix. As can be observed, all the
values are greater than 0.5; therefore, we confirmed the con-
vergent validity of the constructs. As for discriminant validity,
we removed seven variables to validate the factors. Accord-
ing to Table 5, almost all the constructs had an AVE value
greater than the squared correlation values showed above the
main diagonal, with the exception of TMCM related with SI;
however, at least one of the AVE values of these constructs
is greater than the corresponding squared correlation. This
demonstrates the discriminant validity of each factor involved
in the questionnaire. All the GoF indices showed satisfactory
values with respect to those recommended by [69] and [82].
Finally, Table 5 also lists the correlation values of each factor
below the main diagonal. These are all statically significant
at a 0.001 confidence level, thus confirming that the factors
are positively and significantly interrelated.

TABLE 5. Correlations among constructs, average variance extracted and
square correlations.

G. DEMOGRAPHIC DATA ANALYSIS
Among the characteristics of the sample, we found that the
states with the largest participation in the study included
Baja California at 38.33% and Guanajuato at 10.00%, along
with The State of Mexico, Sonora, and Sinaloa at 5.83%,
each. Even though the National Statistical Directory of
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Economic Units (DENUE, for its acronym in Spanish) has
more industries registered in The State of Mexico than in
Guanajuato or Baja California, the fact that we are based
in Baja California helped us gather more data from said
state than from other parts of the country, including The
State of Mexico. As for the surveyed sectors, we relied
on DENUE’s classification of manufacturing industries to
classify the sample. In this sense, the most representative
industries in the study included the medical equipment man-
ufacturing industry and the dental and ophthalmic manu-
facturing industry, accounting for 26.67% of the sample.
Additionally, the machinery and equipment manufacturing
industry represented 22.0% of the sample, followed by oil
and coal derivate manufacturers and chemical plastic and
rubber industries, with 15.00%. The metal industry had a
participation of 11.67% in the study, followed by the food,
beverage, and tobacco industry (10.83%). The nonmetal-
lic mineral-based product industry, the textile, clothing and
leather industry, and other industrial sectors represented
only 2.50%, 1.67%, and 9.17% of the sample, respectively.
Finally, as regards company size, 60.00% of the sample con-
cerned large manufacturing industries, whereas medium and
small companies were represented in 24.17% and 13.33%,
respectively.

IV. DISCUSSION
The goal of this research was to develop and validate a
measurement instrument that defines the CSFs for ISO
9001 implementation in the manufacturing industry. Our
results reveal that four constructs could be used to mea-
sure successful ISO implementation in said industry: top
management commitment (TMCM), system improvement
(SI), engagement of people (EP), and ISO benefits (BEN).
Also, according to our results, the seven QMPs could be
grouped into three factors – TMCM, SI, and EP – that enable
companies to effectively implement the standard and gain
the corresponding benefits (BEN). Our findings are con-
sistent with those reported by Bastas and Liyanage [80],
who report leadership, employee engagement, and process
improvement as the main CSFs to integrate ISO 9001 in
supply chain management. TMCM is considered as a sup-
port factor for ISO 9001 implementation [83]. In their work,
Doronina et al. [84] claim that top management support may
trigger employee engagement in the accomplishment of the
ISO 9001 standard, whereas [85] described how both top
management leadership and the engagement of people allow
for the implementation of the ISO 9001 standard. In fact,
leadership is said to be one of the main characteristics to
arrange a QMS into those work procedures that develop orga-
nizational goals and objectives [15], [25], [86], [87]. Finally,
the ISO 9001:2015 standard requirements manual [22] states
that leadership, engagement of the people, customer focus,
process approach, evidence-based decision making, process
improvement, and relationship management are the key fac-
tors for the effective implementation of the standard. At this
point, it is important to highlight that despite some similarities

between our findings and those reported in other works in
the literature, these similarities are partial because previous
works did not exactly describe the three enablers we reported;
additionally, none of the previous works report a statistically
validated survey instrument that uses as a reference the seven
QMPs according to the ISO 9001:2015 requirement manual.
Based on these facts, we can say that the findings reported
here add new insights to the existing literature related to
quality management systems.

As regards SI, Brajer-Marczak [88] argues that orga-
nizations focused on processes improvement are able to
constantly respond to changing customer requirements and
expectations. Likewise, [15] described how food manufac-
turing companies attain the objectives of the ISO 9001 stan-
dard by focusing on continuous improvement, preventing
nonconformities, and adopting a customer satisfaction focus.
In addition, continuous improvement is considered a support
factor for ISO 9001 implementation [83]. Furthermore, [89]
stated that quality awareness, which is the basis for decision
making, and knowledge management are factors affected by
the implementation of ISO 9001.

Finally, EP as a CSF for ISO 9001 implementation has
been thoroughly studied [80], [83]. Reference [90] claim
that both staff management and strategic planning for quality
improvement should be prioritized when implementing ISO
9001. In turn, [52] mention that ISO 9001 certified organi-
zations are acknowledged for their highly engaged person-
nel and their effective approach to fulfilling the standard
guidelines. Finally, the ISO 9001:2015 standard requirements
manual [22] states that leadership, engagement of the people,
customer focus, process approach, evidence decisionmaking,
process improvement, and relationship management are the
key factors for the effective implementation of the standard.
Despite some similarities from findings reported in other
works in literature, these are partial because previous work do
not described exactly the same three enablers we are report-
ing; additionally, any of those works do not report a survey
instrument taking as reference the seven QMPs according to
ISO 9001:2015 requirement manual.

In terms of industry size, our results are also consistent with
those reported in the literature. For instance, [26], [38], [91]
described company size as an impelling factor in the imple-
mentation of ISO 9001. Jasarevic et al. [92] also agree that
company size certainly influences the implementation of the
standard, as large companies usually obtain better results
with greater tolerance to changes due to the introduction and
the subsequent maintenance of the QMS. In this sense, [87]
suggests that SMEs should learn from the QMS implemented
in large companies.

The literature reports similar ISO 9001 CSFs across differ-
ent sectors. In their work, [73] validated a survey instrument
to evaluate the impact of ISO 9001 in schools using factor
analysis. Similarly, [93] described how supplier relationship
for quality inputs, employees engaged to accomplish goals,
and top management contribute to an effective quality man-
agement culture in TQM. Also, [94] claim that knowledge
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management is a significant factor for TQM, whereas [76]
found top management, process management, and supplier
quality management as some of the essential factors for
assessing quality management in hospitals. In turn, [95] pro-
posed a survey instrument for TQM implementation and
highlighted both process management and human resource
involvement as the most important CSFs. In their work,
Maciel-Monteon et al. [62] described how cultural change,
top management involvement and commitment, training and
education, and linking SS with customers are the CSFs for
SS implementation in higher education institutions. Finally,
[48] found that employee involvement andmanagement com-
mitment are two of the CSFs for effective implementation of
Lean Six Sigma (LSS) in SMEs.

V. LIMITATIONS AND FUTURE WORK
The major limitation of this research refers to the study
population, since the sample only comprised quality and/or
manufacturing managers as well as senior managers related
to the QMS. Such a reduced sample entails the risk of
biased results. Also, the survey was validated only among
manufacturing companies located in Mexico; hence, it is
important to analyze the feasibility of validating the sur-
vey in other manufacturing kind of industries as well as
in other countries. Likewise, since most of the data were
collected from large companies, our findings may have a
limited interpretation. As regards our suggestions for future
work, we believe that further research should be conducted
to develop a longitudinal study and describe how CSFs for
ISO 9001 implementation evolve in time in themanufacturing
industry. Additionally, future research works may intend to
administer and validate the survey in the service industry to
compare the ISO 9001 CSFs of the tertiary sector with those
identified for the industrial sector. Possible future research
could also incorporate new critical factors into the survey
with respect to the ISO 9001 QMPs. Finally, an important
contribution to this research would be to develop a structural
model to identify the relationships and interactions between
the constructs that enable the successful implementation of
ISO 9001 in manufacturing organizations.

VI. CONCLUSION
Organizations are in the constant pursuit of those practices
that provide the best manufacturing conditions. The QMS
that ISO 9001 helps develop sets the grounds for planning,
organizing, and controlling those activities that are essen-
tial for meeting internal and external customer requirements
and ensure organizational growth and strength. Our findings
confirm that three constructs – TMCM, SI, and EP – rep-
resent the factors that increase the likelihood of success-
ful ISO 9001implementation in the manufacturing industry.
Likewise, the three enablers representing the model indicate
that ISO 9001 should be implemented with enough effort and
knowledge to fulfill and exploit the qualities of these factors
and consequently obtain the benefits (BEN) of the stan-
dard, including organizational performance. In other words,

top management should lead the customer focus through
the internal improvement of the organization by ensur-
ing employees are engaged to meet quality objectives and
through assertive decision-making. Moreover, proper sup-
plier selection and evaluation ensure the quality of the inputs.
In the end, the benefits of prosperous ISO 9001 projects will
be visible through the organization’s performance indices.
Then, these organizations would be acknowledged for their
ability to comply with and maintain those essential elements
that guarantee the implementation of ISO 9001 and their
corresponding benefits.
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