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Abstract: Nowadays, sustainability issues are gaining more and more topicality in the context of
improving organizational processes, including in the field of conformity assessment. In the field of
certification of persons, competence assessment institutions have also become interested in using
new approaches as the quality of assessment execution does not fully meet the requirements of
stakeholders regarding the ability of a person to apply the acquired knowledge and skills in situations
related to the professional activity. The aim of the research is to analyze the aspects of professional
competence assessment related to the certification of persons and its performance according to
the stakeholder requirements in order to develop a new sustainable approach to the process of
certification of persons that would ensure the quality and reliability of its execution. Qualitative and
quantitative research methods have been used to analyze the elements of the concept of certification of
persons and the main elements of the concept of professional competence. As a result of the research,
a new sustainable approach to certification of persons is offered, where certification of persons
transforms from a conformity assessment procedure into a professional competence assessment
process and ensures that a person’s ability is assessed not only in accordance with the industry
requirements, but also with the stakeholder needs.

Keywords: certification of persons; professional competence; sustainability of the certification process;
reliability and quality of certification

1. Introduction

As a result of the globalization process and technological developments, alongside
competitiveness, quality, and social responsibility [1–5], the development of an integrated
management system as a sustainable and holistic approach to governing and improving
organizational processes has become the biggest challenge for organizations in any indus-
try. The professional competence of individuals plays a key role in the creation of new
knowledge and in innovation processes, as well as in the prevention of costs resulting from
inefficient organizational governance [6–9]. Thus, modern researchers consider the knowl-
edge, abilities, and skills of specialists in the field, i.e., their professional competence, as
the most important potential of any organization [10–12]. In order to perform the specified
functions successfully and efficiently, persons must have the competence defined in their
professional field, which must comply with the requirements set out in the particular sector,
confirmed by a certificate issued as a result of the competence examination.

However, a certificate issued by a certification body does not always certify a person’s
compliance with the professional competence requirements set out in the industry or elimi-
nate the risk that an incompetent person’s professional performance or unprofessionalism
may pose. Consequently, in the field of certification of persons, competence assessment
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institutions have also become interested in using new approaches, which can be described
as innovative in the particular industry, in order to assess a person’s professional compe-
tence. This is done in order to ensure the quality and reliability of the process execution
that would meet the requirements not only of the industry but also of the stakeholders.

In Latvia, the process of certification of persons and the assessment of the level of
achievement of the requirements for professional competence are neither standardized nor
clearly defined [1,13]. A major role in the certification of persons in Latvia is played by the
compliance of the service provided by the body of certification of persons with the interna-
tional standard ISO/IEC 17024:2013 “Conformity assessment. General requirements for
bodies operating certification of persons”. However, the regulatory enactments regulating
the field of certification of persons disregard several norms of this standard. In the process
of assessing the professional competence, the certification bodies focus more on assessing
the knowledge and professional experience of the persons to be certified in the specific field
than their ability to apply the acquired knowledge and skills in situations related to their
professional activity. Unfortunately, in practice, there are often cases when the certificate
recipients’ activity in the specialty is not properly monitored and professional skills are not
improved in accordance with the awarded qualification level. Still, the quality of its execu-
tion does not fully meet the requirements of stakeholders regarding the ability of a person
to apply the acquired knowledge and skills in situations related to the professional activity.
Therefore, a new sustainable solution is needed in the field of certification of persons in
order to ensure the quality and reliability of the execution of the specific process. The aim
of the research is to analyze the aspects of professional competence assessment related
to the certification of persons and assessment performance according to the stakeholder
requirements in order to develop a new sustainable approach to the process of certification
of persons that would ensure the quality and reliability of its execution.

The study includes an analysis of the aspects related to the certification of persons in
order to identify whether the certification process, as a conformity assessment procedure,
ensures the quality and reliability of the execution of the process according to the stake-
holder requirements. Whereas, when performing the analysis of the aspects related to the
certification of persons and the assessment of the performance of professional competence,
the answers to the following research questions are sought:

• RQ1—is the assessment of professional competence an essential element of the process
of certification of persons?

• RQ2—is certification of persons only a formal conformity assessment procedure, or
does it provide an assessment of professional competence in accordance with the
requirements of the industry and stakeholders?

The concept of certification as a conformity assessment procedure and the main
elements of professional competence were analyzed using qualitative content analysis of
the literature with open coding.

The survey and correspondence analysis were used to understand how professional
competence is assessed in the process of certification of construction professionals. The
authors selected certification of construction workers for in-depth analysis because the
development of the construction sector is an essential precondition for sustainable develop-
ment of the national economy, including not only efficient use of resources, minimization
of construction waste, but also cooperation with stakeholders and continuous improve-
ment of professional competence. Construction professionals also have an important
role to play in ensuring public and occupational safety in order to prevent situations
in which the employees’ activities may cause damage to the environment and public
safety because of the constructors’ professional incompetence or non-compliance with
professional requirements.

These methods were chosen taking into consideration their wide application in study-
ing theoretical and practical aspects of literature analysis. As a result of using both methods,
it is possible to get a profound idea of the problems of the particular study. Our research
allows us to evaluate the process of certification of construction professionals from the
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point of view of the persons involved, i.e., to determine which competencies are important
for certified construction professionals, not just for certification or inspection bodies.

The description of the research methodology is provided in Section 2. Section 3
presents the results of the study on the concept of certification of persons and its relation
to conformity assessment, as well as the main elements that make up the concept of
competence. Section 4 contains the results of the survey and correspondence analysis.
Sections 5 and 6 contain discussions and conclusions.

2. Research Methodology and Data Collection

Analysis of the research papers from 1996 (the year when certification of constructors
was started in Latvia) to the present was conducted using Science Direct, Web of Science,
IEEE Xplore Digital Library, EBSCO host, SCOPUS, ACM Digital Library, Wiley Online
Library evidence databases using the keywords: certification, certification of persons,
personnel certification, professional competence, competence, professional competence
assessment in the certification process, assessment of competence, competence assessment
in certification, professional competence elements. Keywords were identified and discussed
by the authors in order to keep the selection terms as broad as possible, as well as to ensure
that the study will cover the main research field. This involved searching for abstracts,
titles, and keywords in all previously mentioned data bases in the period 1996–2021.
Articles with full texts (including systematic reviews, narrative reviews, and meta-analyses)
written in English were included. Articles of interest were those that contained studies
of the main aspects according to the concept of certification of persons and the basic
elements of professional competence. Articles focusing on product or process certification
or professional competence assessment without mention of competence elements were
excluded. Articles were selected from the search process according to the above-mentioned
criteria and classified using a PRISMA flow diagram. As the result, the final summary
contained evidence from 66 papers—25 papers that included analysis of the concept of
certification of persons (see Figure 1) and 41 papers that considered the basic elements of
“professional competence” (see Figure 2).
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Of this sample, 36 articles were obtained from Science Direct, 20 articles from Web
of Science, 2 articles from EBSCO host, and 8 articles from SCOPUS. Fewer articles were
observed in 2003–2011 and in 2018–2021. In contrast, 2012–2017 was the most popular
period for articles that included the terms professional competence and certification of
persons; around 57% of articles selected for this study were published during this period.
Due to the fact that the highest proportion of studies (68%) focus on the competence
assessment process in the human resource management, engineering, and medical industry,
it could be concluded that the role of professional competence assessment in the process of
certification is increasing in industries related to high risk.

The results of the qualitative content analysis are presented in Part 3 of this article.
Survey and correspondence analysis were carried out in Part 4. During the period

from April to July 2018, a survey of construction specialists certified by certification bodies
of constructors in Latvia was carried out. The process of certification of construction
specialists in Latvia has so far been viewed solely in the context of legislative changes
where the main aim for the certification process is ensuring compliance with the regulatory
requirements. Therefore, the aim of the survey was to clarify whether the certification
process as a conformity assessment procedure contains formal attestation of conformity or
it ensures compliance of professional competence laid down in the professional sphere. The
population of the survey was 8362 construction specialists—the total number of certified
construction specialists in the regulated sphere at the time of the survey. In order to enhance
the reliability and validity of this survey the sample size for the 95% reliability statement
was calculated according to general practice. According to the error selection traditionally
accepted in research practice, the margin of error in the survey is 5% [14]. In order for the
representative error not to exceed 0.05, the sample size must be 367 respondents.

A total of 673 construction specialists certified by 8 certification bodies of constructors
took part in the survey (till May 2018), which is sufficient for the number of respondents
to guarantee the representativeness of the research. The survey also allows assessing the
process of certification of construction specialists from the customers’ point of view, i.e.,
revealing which competences are important to the certified construction specialists, not just
to the certification bodies or supervisory authorities. The authors’ survey data obtained
in the analyzed period are still relevant in 2021, because the data obtained provide a
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justification for the development of the new approach regarding the process of certification
of persons.

Correspondence analysis is one of the most popular data analyzing methods to recog-
nize patterns and associations in a dataset with categorical variables in order to explore
and visualize data [15,16]. This method also offers several advantages for researchers
regarding data visualization in a perceptual map and relatively few limiting assumptions
in interpretation and communication of findings [17]. Despite its wide usability, corre-
spondence analysis also has some important limitations, such as sensitiveness to outliers
and possibility that the representation of the relationships of objects and characteristics
which are not included in the analysis can be distorted [18]. In the research the authors
applied multiple correspondence analysis (further MCA) which uses coded qualitative
data as input that begins the analysis by coding the qualitative data obtained. The analysis
and interpretation involve a visual inspection of a two-dimensional perceptual map in
order to show the associations between the category of professional competence and the
respondents’ age and the level of education.

In this paper, multiple correspondence analysis was chosen because it would help to
identify and visualize relationships of the survey data that were not immediately visible or
apparent, as well as help to interpret data in a convenient way.

3. The Results of Qualitative Content Analysis

One of the most widely used conformity assessment procedures is certification, and the
concept of certification is very closely linked to the concept of conformity assessment which
includes the evaluation of a particular subject, determining whether it meets the necessary
requirements [19,20]. Due to the fact that the need for sustainability and open innovation is
getting bigger worldwide [4,5,21–24], understanding the process of certification of persons
and its related issues leads to a socially responsible and sustainable process [25] that does
not end with obtaining the certificate, but continues by putting forward a certified person’s
professional competence development. In order to assess ways of improving competence
assessment procedures for certification of persons in the future, especially in the field of
construction where there are potential risks to human health and life, it is necessary to
study and analyze the theoretical aspects of certification.

After examining the articles, where the definition of the concept of certification of per-
sons is included, 25 reviews with references to explicit meanings and definitions regarding
competence and conformity assessment activities were retrieved. In total, 6 basic meanings
of the concept of certification of persons were reviewed performing qualitative content
analysis and for the convenience of the analysis the meanings (M) were assigned codes (see
Table 1):

1. M1—Conformity to professional requirements;
2. M2—Conformity assessment process;
3. M3—Confirmation of professional competence;
4. M4—Method of professional competence assessment;
5. M5—Attestation of conformity;
6. M6—Opportunity for professional improvement.

According to Table 1 many previous studies have attempted to explore the concept of
certification of persons. Most of the earlier studies pointed to some aspects affecting the
meaning of certification of persons. These aspects apply to conformity assessment including
the statement that if persons meet specific standards, it guarantees their conformity with
the requirements. Beside this, another group of studies emphasized that certification of
persons includes the aspect of professional competence assessment to confirm that persons’
knowledge, skills, and abilities are approved and it is an opportunity for continuous
professional development. In addition, these studies concluded that certification of persons
is one of the most common ways of assessing professional competence in order to certify
that a person is able to perform their work in accordance with the requirements specified
in the field of professional activity.
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Table 1. Basic meanings of the concept of certification of persons (created by the authors).

Meaning (M) Interpretation Frequency % Authors

Conformity to professional
requirements

The term is often used to indicate that persons meet
specified standards for education, experience, and

examination performance.
9 22 [26–33]

Conformity assessment
process

The term is often used to describe certification as a
process, where a third independent party assesses the

conformity of persons and states publicly that they
meet specific standards.

8 20 [27,29,32,34,35]

Confirmation of professional
competence

The term is often used to emphasize that persons’
knowledge, skills, and abilities are approved and

represent a professional status.
11 26 [9,31,34,36–42]

Method of professional
competence assessment

The term is often used to describe certification as a
method to assess the professional competence

of persons.
8 20 [30,35–37,41–44]

Attestation of conformity
The term is often used to describe certification as an
apostille and guarantee of persons’ conformity with

the requirements.
3 7 [29,32,37,45]

Opportunity for professional
improvement

The term is used to describe certification as an
opportunity for continuous professional development. 2 5 [45,46]

After analyzing the definitions and evaluating the meanings of the concept of certifica-
tion of persons, it was concluded that most frequently the concept of certification of persons
is used with the meaning “confirmation of professional competence” (26%) or “conformity
to professional requirements” (22%). The weight of each meaning was determined based
on the frequency of its occurrence in the literature. In order to compare which meanings
are more typically used according to the concept of certification of persons, the distribution
of the weights of the meanings was depicted in a diagram (see Figure 3).
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by the authors).

The meanings “confirmation of professional competence” (M3, 26%) and “conformity
to professional requirements” (M1, 22%) are obviously the most frequently used in the
interpretation of certification of persons. However, from the distribution of the weights,
very important categories which the authors of this study use for defining the concept certi-
fication of persons also include “conformity assessment process” (M2, 20%) and “method of
professional competence assessment” (M4, 20%). It was concluded that the most rarely used
meanings for defining the concept of certification of persons are “attestation of conformity”
(M5, 7%) and “opportunity for professional improvement” (M6, 5%).

From the analysis of the texts the authors conclude that certification of persons is
associated with professional competence and conformity assessment activities. There is
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strong linkage between them, because in the certification process conformity assessment
can be used to assess the professional competence of a person if explicit competences in the
particular sphere for the person are defined.

The task of the certification body is not only to ensure that all the stages related to the
certification process have appropriate procedures, but also to apply objective assessment
tools in order to evaluate the person’s professional competence. Due to the fact that, for
certification bodies, assessment of how competence is achieved, measured, and maintained
is not typically standardized, it is very important to identify the basic elements of the
concept of professional competence in order to ensure competence assessment according
to the competence-based professional requirements. Besides this, certification of persons
serves not only as an essential tool for the assessment of professional competence, but also
as a mechanism for the control of qualifications, thus becoming a key precondition for sus-
tainable development of the economy. After examining the literature where the definition
of the concept of professional competence is included, 41 reviews with the reference to the
basic elements corresponding to professional competence were retrieved. In total, 10 basic
elements of the concept of professional competence were reviewed performing qualitative
content analysis and for the convenience of the analysis the elements (E) are assigned codes
(see Table 2):

1. E1—Knowledge;
2. E2—Expertise;
3. E3—Skills;
4. E4—Abilities;
5. E5—Motivation;
6. E6—Personal characteristics;
7. E7—Ethics;
8. E8—Attitude;
9. E9—Values;
10. E10—Practice/Experience.

Table 2. Basic elements of the concept of professional competence (created by the authors).

Elements (E) Interpretation Frequency % Authors

Knowledge It includes knowledge acquired experimentally as
a result of learning and reasoning 32 23 [26,47–70]

Expertise It includes skillfulness by virtue of possessing
special knowledge 8 6 [10,50,56,63,66,71–73]

Skills
It includes an ability that has been acquired by
training in order to produce solutions in some

problem domain
30 21 [26,47,48,50–54,56–58,61,64–

66,69,70,74–76]

Ability

It includes abilities required in a given area of
work, learning, or social activity as well as the

quality of being able to perform in the
professional sphere.

32 23 [26,47,49–51,53,54,56,57,59–
62,64,65,73,74,77,78]

Motivation
It includes an action toward a desired goal giving

purpose and direction to behavior, thus
providing incentive.

2 1 [66,79]

Personal characteristic
It includes psycho-social and psycho-motor

elements, which help to manage
special situations.

8 6 [52,58,62,64,66,67,72,78]

Ethics It includes the principles of right and wrong that
are accepted by the person in a particular sphere. 2 1 [51,78]
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Table 2. Cont.

Elements (E) Interpretation Frequency % Authors

Attitude It includes beliefs and feelings required to fulfil a
certain role in a given context. 15 11 [10,47,48,51,53,54,56,58,61,

63–65,69,70]

Values It includes specific personal and professional
values, an ideal accepted by the person. 7 5 [51,53,64,66]

Practice/Experience
It includes professional experience or knowledge
of how something is usually done in a particular

professional sphere.
4 3 [51,55,61,62,78]

According to Table 2, a substantial number of articles revealed that knowledge, abilities,
and skills required in a given area of professional field, as well as persons’ attitude, which
could be defined as interpersonal competence, are the basic elements of professional
competence which is assessed in the process of certification of persons. This result is in
alignment with the results announced by Lambrechts [80], wherein the authors found out
that persons’ professional competence including specific knowledge and ability to manage,
analyze, and implement new strategies in collaboration with interpersonal competence
are one of the key drivers for successful implementation of sustainable practices. This
was followed by the analysis of the sustainability competences framework, where the lack
of appropriate professional competence was identified as one of the main impact factors
related to the barriers towards successful implementation of sustainable practices.

In addition, after analyzing the basic elements of the concept of professional compe-
tence, it was concluded that most frequently professional competence in the literature is
associated with such elements as knowledge (E1, 23%), ability (E3, 23%), skills (E4, 21%),
and attitude (E8, 11%). Most rarely professional competence in the literature is associated
with motivation (E5, 1%) and ethics (E7, 1%). It could be explained by the fact that usually
these elements are categorized as specific personal and professional values, named “ethical
competence” [66].

The weight of each meaning was determined based on the frequency of its occurrence
in the literature. In order to compare which elements are more frequently used when
defining the concept of professional competence, the distribution of the weights of the
elements was depicted in a diagram (see Figure 4).
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From the analysis of the texts the authors conclude that the basic elements of profes-
sional competence are knowledge, skills, abilities, and attitude that a person needs to have
and demonstrate in order to successfully accomplish the defined professional goals and
perform the required professional tasks, duties, and responsibilities. When the certification
bodies carry out certification of persons and assessment of their competence, a person’s
knowledge gained in the specific field cannot be considered to be the sole assessment
criteria—their competence has to be assessed in the context of attitudes, along with their
ability to apply this knowledge and practical skills in situations related to professional
activities. Sustainable practice covers the social, economic, and environmental dimensions,
and the assessment of professional competence can be classified as one of the essential
aspects of the social dimension [80,81]. Employees whose professional competence does
not meet the requirements of the industry are one of the main risk factors for successful
implementation of sustainable practices.

4. The Results of the Survey and Correspondence Analysis

The construction industry is based on successful cooperation between stakeholders
including manufacturers and suppliers of construction materials, customers, contractors,
consultants, construction professionals, and users of construction sites [82]. Consequently,
the construction industry is a knowledge-based industry that requires specific professional
knowledge and problem-solving know-how in carrying out construction activities [83]. In
order to ensure successful implementation of sustainable practices in the construction sector
and to minimize the associated risks, an important role is played by the service provided by
bodies of certification of constructors regarding the assessment of the professional compe-
tence of construction specialists. In assessing the professional competence of construction
specialists in the certification process, we decided that in addition to the theoretical anal-
ysis of the area researched it is necessary to focus the subsequent survey on defining the
professional competences of constructors from customers’ point of view, i.e., from one of
the most important stakeholder groups. This was followed by the study of Szymanski [84]
which stated that the lack of stakeholders’ involvement is one of the main barriers towards
successful implementation of sustainable practices in the construction field.

At present, there are a total of 25 accredited bodies of certification of persons in
Latvia, and 8 of them perform conformity assessment of constructors in accordance with
the requirements of the specific field. The certification of energy constructors in Latvia
is organized in such a way that it complies with the Construction Law of the Republic
of Latvia and is carried out in accordance with ISO/IEC 17024 “Conformity assessment.
General requirements for bodies operating certification of persons”. In the period from
2014 to 2021, significant changes were made in the Construction Law of the Republic of
Latvia regarding the requirements for obtaining a construction specialist’s certificate in the
regulated area, and now the certificates are open-ended. Previously, the certificates were
issued for a fixed period and when they expired, construction specialists had to renew them.
According to the new requirements, the majority of certified construction professionals
whose education does not comply with the law, despite their long-term work experience
and academic higher education in construction, will not be able to renew the certificate if
an appropriate level of professional higher education is not obtained by a certain time. This,
in turn, may adversely affect the implementation of construction projects, as construction
specialists with experience and a high level of professional competence but inadequate
education might be replaced by professionals with appropriate education, but lacking
long-term work experience in the field. It should also be noted that the Construction Law
of the Republic of Latvia does not provide for restrictions on the validity period of the
certificate in the regulated area, i.e., it is open-ended, which is contrary to the procedure
specified in ISO/IEC 17024, where the certificate must have a fixed validity period.

In accordance with the regulatory framework of the Republic of Latvia, the certificate
of a construction specialist in the regulated field mainly serves as a confirmation of the
academic education acquired by the construction specialist, rather than their professional
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competence and experience. Therefore, it is necessary to make amendments to regulatory
enactments, providing that in the certification process the ability of a construction specialist
to use the acquired knowledge and skills in situations related to the specific field of activity
is also assessed.

According to previously mentioned, the aim of the survey was to reveal which com-
petences are important to the certified construction specialists, not just to the certification
bodies or supervisory authorities.

The first part of the survey provides general information about the respondents. The
sample includes certified construction specialists in the regulated sphere, where most
respondents have been certified by the Latvian Association of Civil Engineers. The first part
of the questionnaire shows that the majority of respondents, i.e., 35.1%, are aged between
50 and 65 years and 76.7% of respondents have the Latvian 2nd level professional higher
education (which corresponds to the 6th level in the European Qualifications Framework
(EQF) in European Higher Education Area), thus complying with the requirements of the
Construction Law. A more specific description of the participating respondents is given in
Table 3.

Table 3. Identification of the survey participants by their age, education, and the certification body
(created by the authors).

Participants [Number—% of All] 673—100%

Age % Question

20–30 6.5 q1_1
30–40 28.8 q1_2
40–50 23.9 q1_3
50–65 35.1 q1_4

65–more 5.6 q1_5

Education Level % Question

Secondary vocational education 14.7 q2_1
5th level EQF or short cycle of professional higher education 8.6 q2_2

6th level EQF or professional higher education 76.7 q2_3

Certification Body %

Latvian Association of Civil Engineers 47.4
Latvian Association of Heat, Gas and Water Technology Engineers 17

Latvian Association of Energy Constructors 14.2
Latvian Railwaymen Association 7
Latvian Association of Architects 5.7

The State Construction Control Bureau of Latvia 3.8
Latvia’s Electricians’ Brotherhood 2.8

Latvian Association of Hydro Melioration Construction 2.2

The second part of the survey provides information on the certified construction
specialists’ requirements for the professional competence assessment activities, identifying
what competences are important and necessary for construction specialists to perform their
work. The 10 most frequent professional competences concerning the profile of construction
specialists are included in Table 4.
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Table 4. The most frequent professional competences of construction specialists (created by the authors).

No Competence Question Frequency % Order

1. Technical knowledge q12_1 525 78 1

2. Ability to apply the knowledge in situations
related to professional activities q12_2 485 72 2

3. Experience q12_3 481 71 3

4. Ability to make decisions q12_4 384 57 4

5. Ability to solve problems and conflict situations q12_5 330 49 5

6. Ability to work in a team q12_6 211 31 8

7. Communication skills q12_7 227 34 7

8. Ability to manage working processes q12_8 312 46 6

9. Motivation q12_9 110 16 9

10. Attitude q12_10 38 6 10

From the results the authors can conclude that more than a half of all respondents cited
“technical knowledge”, “ability to apply the knowledge in situations related to professional
activities”, “experience”, and “ability to make decisions” as the most important profes-
sional competences for construction specialists that should be evaluated in professional
competence assessment activities by certification bodies. “Motivation” and “attitude” were
mentioned as insignificant competences for successful work performance in the construc-
tion sphere; that could be explained by the fact that in Latvia’s construction field lower
price prevails and there are no clearly defined criteria for effective and high-quality work
performance [85].

The FactoMineR library in R software and CHIC Analysis software v1.2 were used
to conduct the MCA analysis. Performing MCA analysis, four groups of questions were
analyzed: q1, q2, q12_1; q1, q2, q12_2; q1, q2, q12_3; and q1, q2, q12_4.

Conducting MCA analysis for three questions—q1, q2, and q12_1—the following
results were obtained (see Table 5 and Figure 5).

Table 5. Statistics of MCA analysis for q1, q2, and q12_1 (created by the authors).

Axis
(Dimension)

Cronbach’s
Alpha

ChiSq
(Nishisato) df (Nishisato) p (Nishisato) Inertia Explained

Variance, %
Cumulative
Variance, %

1 0.276 896.533 690 0.000 0.408 15.315 15.315

2 0.163 800.103 688 0.002 0.374 14.026 29.340

3 0.107 759.276 686 0.027 0.359 13.458 42.798

4 0.062 730.053 684 0.108 0.348 13.043 55.842

5 −0.068 656.053 682 0.756 0.319 11.960 67.802

6 −0.105 637.719 680 0.876 0.312 11.685 79.487

7 −0.214 589.263 678 0.994 0.292 10.942 90.428

8 −0.459 503.343 676 1.000 0.255 9.572 100.000
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Eigenvalues (inertia), percentages of inertia, and statistical significance of axes are
shown in Table 1. These results show the decomposition of total inertia into eight axes
(dimensions). The scree plot (see Figure 1) cannot clearly show the optimal number of
dimensions using the elbow method because of inertia, as explained variance of each
dimension decreases smoothly, signalizing the absence of prevailing dimensions. Thus, the
selection of significant axes was based on the statistical significance test of the principal
inertias proposed by Nishisato [86]. According to the p(Nishisato) values, only the first
three principal components are statistically significant at 5% level (p1(Nishisato) = 0 < 0.05,
p2(Nishisato) = 0.002 < 0.05, and p3(Nishisato) = 0.027 < 0.05). Cronbach’s alpha repre-
sents a measure of reliability of each principal inertia. Although the generally accepted
cut-off value for Cronbach’s alpha is 0.70, a smaller value is acceptable in exploratory
research [87] where a small alpha score can be due to a reduced number of questions, poor
interrelatedness between items, or heterogeneous constructs.

The options for column points include principal coordinates with respect to the dimen-
sionality of the solution (see Table 6), total quality (QLT), inertias (INR), masses (MASS),
squared cosines (Cos2), which measures the degree of association between variable cate-
gories and a particular dimension, and contributions (CTR).

Table 6. Column projections, contributions, and squared cosines (created by the authors).

Total Dimension 1 Dimension 2

QLT Mass Inertia Best Cos2 Sqcor1 Ctr1 Best1 Cos2 Sqcor2 Ctr2 Best2

q1-1 0.497 0.022 0.311 2 0.002 −0.047 0.002 0 0.495 0.703 0.412 2

q1-2 0.315 0.096 0.237 1 0.315 0.561 0.183 1 0.000 −0.003 0.000 0

q1-3 0.098 0.080 0.254 1 0.081 0.285 0.050 0 0.016 −0.128 0.011 0

q1-4 0.463 0.116 0.217 1 0.449 −0.670 0.239 1 0.014 −0.120 0.008 0

q1-5 0.107 0.019 0.314 2 0.038 −0.194 0.029 0 0.069 −0.263 0.058 0

Sum.CTR 0.502 0.490

q2-1 0.461 0.036 0.297 2 0.095 −0.309 0.069 2 0.366 −0.605 0.291 2

q2-2 0.331 0.028 0.305 1 0.212 0.461 0.159 1 0.119 −0.344 0.097 0

q2-3 0.542 0.257 0.076 2 0.013 −0.116 0.003 0 0.529 0.727 0.108 2

q2-4 0.021 0.012 0.321 2 0.007 0.086 0.006 0 0.014 −0.117 0.012 0

Sum.CTR 0.236 0.507

q12-1 0.323 0.074 0.259 1 0.320 −0.566 0.203 1 0.003 0.058 0.002 0

q12-2 0.323 0.259 0.074 1 0.320 0.566 0.058 0 0.003 −0.058 0.001 0

Sum.CTR 0.261 0.003
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Additional significance criteria of individual points include correlations (SQCOR),
which are the equivalent of the factor loadings in PCA and the Best index, which, similar to
CTR, is an indicator of which points best explain the inertia of each dimension.

Although there are three defined statistically significant dimensions, the authors use a
two-dimensional picture of data because it facilitates and allows for data interpretation and
visualization. The MCA plot (see Figure 6) shows a global pattern within the data (observa-
tions and categories). The density curves show zones with highly concentrated individuals.
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The coordinates of the column points are shown in Table 7. The distance between
the points gives a measure of their similarity (or dissimilarity). The closer the points, the
more similar are the variables. Figure 6 shows the correlation between the professional
competence “technical knowledge” marked by the respondents (q12_1), their age group
(q1) and level of education (q2). The results of the analysis show that there is a close
correlation between the competence marked by the respondents (q12_1_1), the age group
“30–40 years” (q1_2), and the 6th level EQF (q2_3).

Table 7. Coordinates of variables (columns) (created by authors).

G1 G2

V1-1 −0.179 2.653

V1-2 0.880 −0.005

V1-3 0.508 −0.229

V1-4 −0.915 −0.164

V1-5 −0.789 −1.070

M2-1 −0.887 −1.738

M2-2 1.515 −1.132

M2-3 −0.063 0.397

M2-4 0.444 −0.602

M3-1 −1.059 0.108

M3-2 0.302 −0.031

The results of MCA analysis for the last three groups of questions are very similar (see
Appendices A–C).
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According to Figure 7, the coordinates of species profiles are the same as these unit
profile points, up to scaling factors along the principal axes equal to the square roots of the
corresponding variances. Rows are plotted in the principal coordinates and columns in the
standard coordinates. With this scaling of the row and column points, each sample is at the
weighted average of the species points, the weights being the relative frequencies. With this
scaling the coordinates of each species are directly related to their contributions to each axis,
so that species that are outlying have truly high correlation and thus are important to the
interpretation. The specific link between the contribution coordinates and the contributions
is as follows: the squared length of the species point on the principal axis is equal to its part
contribution to that axis.
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The top left image shows the correlation between the professional competence “expe-
rience” marked by the respondents (q12_3), their age group (q1), and level of education
(q2). From the results of the analysis it can be concluded that there is a close correlation
between the competence marked by the respondents (q12_3_1), the age group “30–40 years”
(q1_2), and the 6th level EQF (q2_3). The top right image shows the correlation between the
professional competences “ability to apply the knowledge in situations related to profes-
sional activities” and “ability to make decisions” marked by the respondents (q12_4), their
age group (q1), and level of education (q2). From the results of the analysis it can be con-
cluded that there is a close correlation between the competence marked by the respondents
(q12_4_1), the age groups “40–50 years” and “50–65 years” (q1_2; q1_3), and the 6th level
EQF (q2_3). The bottom image shows the correlation between the professional competence
“ability to apply the knowledge in situations related to professional activities” marked by
the respondents (q12_2), their age group (q1), and level of education (q2). From the results
of the analysis it can be concluded that there is a close correlation between the competence
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marked by the respondents (q12_2_1), the age groups “40–50 years” and “50–65 years”
(q1_2; q1_3), and the 6th level EQF (q2_3).

Utilizing the data from the professional competence assessment study, correspon-
dence analysis facilitated a more comprehensive interpretation of the qualitative data. We
can conclude that respondents who noted “technical knowledge” and “experience” as
the most important professional competences for construction specialists that should be
evaluated in professional competence assessment activities by certification bodies are aged
between 30 and 40 years and have the 6th level EQF or professional higher education. The
respondents who mentioned the “ability to apply the knowledge in situations related to
professional activities” and “ability to make decisions” as the most important professional
competences for construction specialists also have the 6th level EQF or professional higher
education, but are aged from 40 to 65. It indicates that for older constructors with superior
professional experience, the importance of practical competences related to real working
situations is much more significant than for younger specialists.

The survey results also show that in Latvia the certification process as a conformity
assessment procedure contains formal attestation of conformity and it does not fully ensure
compliance of professional competence in accordance with the requirements set out in
the professional sphere. In addition to that, we conclude that evaluation of the causes of
main impact factors related to the competence assessment activities by certification bodies
is recommended in order to obtain information about the main barriers to professional
competence assessment in the process of certification of persons. In this regard, it could
be noted that certification bodies need to develop a new approach to the assessment of
the professional competence of persons, based on mutual cooperation with stakeholders
and certain process management principles that would ensure sustainable development of
professional competence.

5. Discussion

Due to the fact that sustainability has been regarded as essential for organizations
to remain competitive, leveraging technology and innovation is becoming essential in
gaining competitive advantage [88]. In a highly competitive business environment, organi-
zations are increasingly opening up to external partners and gathering their knowledge to
improve internal innovation processes [89]. Open innovation involves knowledge recombi-
nation that may result in the creation and appropriation of economic value and possibly
competitive advantage [90]. Professional competence diversity of the organization’s em-
ployees is positively associated with the employees’ ability to identify and absorb external
knowledge, which aggregates to increased organization-level openness—that is, organiza-
tions’ use of external knowledge in their pursuit of innovation-oriented and entrepreneurial
action [90,91]. For an organization’s professional performance to be sustainable and compet-
itive, employees must each be able to demonstrate a high level of professional competence
in their field.

In the process of certification of persons, a sustainable approach means that the
certification of persons transforms from a conformity assessment procedure into a process
of assessment of professional competence, thus ensuring the quality and reliability of
the results in accordance with the interests of all stakeholders. A sustainable approach
ensures that, as a result of the certification of persons, not only the person’s knowledge and
professional experience in the specific field, but also the person’s competence or ability to
apply the acquired knowledge and skills in situations related to the person’s professional
activity are assessed. A competent and professional employee is able to ensure the creation
of products (technology, goods, or services) with high quality and reliability, as well as the
creation of innovations, which in turn ensures sustainability.

We offer a new sustainable approach to the process of certification of persons, where
quality and reliability are the evidence of a person’s ability to apply the acquired knowl-
edge and skills not only in accordance with the industry requirements, but also with the
stakeholders’ interests (see Figure 8).
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Figure 8 presents a new approach to the assessment of the professional competence of
persons, based on mutual cooperation with stakeholders and certain principles of process
management in order to ensure sustainable development of professional competence.
This is followed by the literature analysis of the concepts of certification of persons and
professional competence. The results indicate that certification of persons is associated with
professional competence and conformity assessment activities. Therefore, in the certification
process, conformity assessment can be used to assess the professional competence of a
person if explicit competences in the particular sphere for the person are defined.

Taking into consideration the fact that the concept of certification of persons includes
aspects such as “confirmation of professional competence” and “conformity to professional
requirements”, it provides that the process of certification of persons must include not only
clearly defined requirements in the professional field, but also a framework of professional
competence. As the concept of certification of persons in the context of literature analysis is
also used in connection with the aspect of professional development, certification bodies
must ensure “continuous monitoring of competencies” and “standardized achievement
and measurement of competencies”. Within the analysis of the concept “professional com-
petence”, it was identified that all elements of professional competence are closely related
to a person’s ability to apply the acquired knowledge, skills, and personal characteristics in
accordance with the requirements of the professional field. Therefore, in order to assess
the compliance of professional competence not only in accordance with the requirements
of the industry, but also in accordance with the principles of good practice accepted in
the industry, the definition of the professional competence framework also requires the
identification of the needs of the stakeholders. The literature review revealed that the lack
of appropriate professional competence was identified as one of the main impact factors
related to the barriers towards successful implementation of sustainable practices. Taking
into consideration all the above mentioned, the process of certification of persons should be
organized in such a way that it would ensure timely identification of risks to the assessment
of professional competence and the compliance of the quality management system with
the requirements of ISO/IEC 17024.
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If certification bodies, supervisory authorities, industry organizations, and certified
persons have clearly defined professional competencies required for the industry, which are
periodically monitored according to the stakeholder requirements, the results of the process
of certification of persons will not be just a formal statement of compliance but a reliable
and qualitative proof of competence. Stakeholders who participate in the development
of the certification system create a holistic integrated management system and create an
environment for open systems and for process innovation, thus for a sustainable devel-
opment of the system. Furthermore, at the organizational level open innovation shows
how organizations rely on external sources of knowledge to accelerate the innovation
process [90].

To ensure the quality and reliability of the process of certification of persons, certifica-
tion bodies should manage the main risks that may arise in the certification process, identify
the key stakeholder requirements, and maintain an integrated quality management system
taking into consideration the principle of continuous improvement and process approach.

6. Conclusions

After analyzing the concepts, elements, preconditions, and various aspects of profes-
sional competence related to the certification of persons, we can conclude that certification
of persons is very closely related to both the assessment of professional competence and
conformity. The assessment of professional competence is one of the most important
components of the process of certification of persons. Therefore, so that the final result of
the certification of persons ensures the quality requirements and reliability set for it, the
assessment of professional competence in the process of certification must be executed
in accordance with the framework of professional competence of the industry defined by
the stakeholders.

The aim of certification of persons is to convince professionals, employers, and clients
that certified employees deliver more efficient and higher quality work [27]. Certification
of persons also has an indirect effect on:

1. the process of obtaining the relevant qualification by testing the knowledge and skills
acquired by the person, i.e., their competence [1,13];

2. the process of quality improvement in the particular organization, by demonstrating
their professional competence in the daily activities [2,13,78];

3. standardization of the field to be certified, ensuring a level corresponding to the
standards of the specific qualification [19,40].

Another significant benefit for each organization from the certification of persons
is the customers’ trust in the services provided by the organization and the long-term
improvement of the organization’s performance, which has a positive effect on the overall
image and reputation of the organization [92,93]. Certification not only has a positive
effect on the reputation of an organization, but also enhances the importance of the cer-
tificate holder and their professional activities, helping the organization to become more
competitive in the industry [40]. Thus, we can conclude that certification of persons has
a significant and sustainable positive impact both at the “micro” level, i.e., by improving
the individual performance and results of the certificate holder, improving the overall
image of the organization and its performance, and at the “macro” level, i.e., by improving
reliability and quality of organizations in the industry as a whole, and also mitigating
various safety-related risks.

As a result of a survey of certified construction specialists in the regulated sphere,
it was found that the process of certification of persons in Latvia currently includes a
formal assessment of professional conformity. Thus, the certification of persons in the
field of construction in Latvia can currently be evaluated only as a conformity assessment
procedure, and not as an assessment of professional competence. We can conclude that the
certification process only partially ensures quality and reliability.

The sustainable approach to the process of certification of persons that we offer
means that the process of certification of persons transforms from a conformity assessment
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procedure into a professional competence assessment process. This ensures that as the
result of the process a person’s ability is assessed not only in accordance with the industry
requirements, but also with the stakeholder needs. However, it should be noted that our
study has several logical limitations that apply to the empirical part of the study, namely
survey data and correspondence analysis. Qualitative content analysis of the literature
was conducted in a very broad perspective, but the empirical research was conducted in
the construction industry in Latvia, so further research would be needed to research the
problem in other countries and industries.
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Appendix A

Table A1. Statistics of MCA analysis for q1, q2, and q12_2.

Axis Cronbach’s
Alpha

ChiSq
(Nishisato) df (Nishisato) p (Nishisato) Inertia Explained

Variance, %
Cumulative
Variance, %

1 0.240 863.522 690 0.000 0.397 14.882 14.882

2 0.171 806.062 688 0.001 0.376 14.108 28.989

3 0.125 771.866 686 0.012 0.364 13.635 42.624

4 0.058 726.983 684 0.124 0.347 12.999 55.623

5 −0.031 675.213 682 0.566 0.327 12.245 67.868

6 −0.184 601.810 680 0.986 0.297 11.136 79.004

7 −0.259 571.063 678 0.999 0.284 10.657 89.662

8 −0.314 550.890 676 1.000 0.276 10.338 100.000
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Table A2. Column projections, contributions, and squared cosines for q1, q2, and q12_2.

Total Dimension 1 Dimension 2

QLT MASS Inertia Best Cos2 SQCOR1 CTR1 Best1 Cos2 SQCOR2 CTR2 Best2

q1-1 0.457 0.022 0.311 2 0.003 −0.058 0.003 0 0.453 0.673 0.375 2

q1-2 0.222 0.096 0.237 1 0.181 −0.425 0.108 1 0.041 −0.203 0.026 0

q1-3 0.141 0.080 0.254 1 0.098 −0.313 0.063 1 0.043 −0.208 0.029 0

q1-4 0.346 0.116 0.217 1 0.346 0.588 0.189 1 0.000 0.000 0.000 0

q1-5 0.071 0.019 0.314 1 0.068 0.261 0.054 0 0.004 0.060 0.003 0

Sum.CTR 0.416 0.433

q2-1 0.453 0.036 0.297 1 0.345 0.588 0.259 1 0.108 −0.328 0.085 1

q2-2 0.560 0.028 0.305 2 0.141 −0.375 0.108 2 0.420 −0.648 0.340 2

q2-3 0.421 0.257 0.076 2 0.007 −0.084 0.001 0 0.413 0.643 0.084 0

q2-4 0.056 0.012 0.321 1 0.052 −0.227 0.042 0 0.004 0.064 0.004 0

Sum.CTR 0.410 0.513

q12_2-1 0.268 0.092 0.241 1 0.207 0.455 0.126 1 0.061 −0.246 0.039 0

q12_2-2 0.268 0.241 0.092 1 0.207 −0.455 0.048 0 0.061 0.246 0.015 0

Sum.CTR 0.174 0.054
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Table A3. Statistics of MCA analysis for q1, q2, and q12_3.

Axis Cronbach’s
Alpha

ChiSq
(Nishisato) df (Nishisato) p (Nishisato) Inertia Explained

Variance, %
Cumulative
Variance, %

1 0.216 842.531 690 0.000 0.389 14.602 14.602

2 0.164 800.427 688 0.002 0.374 14.030 28.632

3 0.084 743.966 686 0.062 0.353 13.242 41.874

4 0.049 721.564 684 0.155 0.345 12.921 54.795

5 −0.006 688.985 682 0.418 0.332 12.448 67.243

6 −0.107 636.771 680 0.881 0.311 11.670 78.913

7 −0.234 580.875 678 0.997 0.288 10.811 89.724

8 −0.325 546.943 676 1.000 0.274 10.276 100.000
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Table A4. Column projections, contributions, and squared cosines for q1, q2, and q12_3.

Total Dimension 1 Dimension 2

QLT MASS Inertia Best Cos2 SQCOR1 CTR1 Best1 Cos2 SQCOR2 CTR2 Best2

q1-1 0.504 0.022 0.311 2 0.006 −0.077 0.005 0 0.498 0.706 0.415 2

q1-2 0.260 0.096 0.237 1 0.260 0.509 0.158 1 0.000 −0.018 0.000 0

q1-3 0.123 0.080 0.254 1 0.098 0.313 0.064 0 0.025 −0.159 0.017 0

q1-4 0.303 0.116 0.217 1 0.292 −0.540 0.162 1 0.011 −0.106 0.007 0

q1-5 0.188 0.019 0.314 1 0.144 −0.380 0.116 1 0.044 −0.209 0.037 0

Sum.CTR 0.505 0.475

q2-1 0.557 0.036 0.297 2 0.230 −0.480 0.176 2 0.327 −0.572 0.260 2

q2-2 0.524 0.028 0.305 1 0.368 0.607 0.288 1 0.156 −0.395 0.127 1

q2-3 0.560 0.257 0.076 2 0.007 −0.084 0.001 0 0.553 0.744 0.113 0

q2-4 0.025 0.012 0.321 2 0.007 0.081 0.005 0 0.018 −0.134 0.015 0

Sum.CTR 0.471 0.515

q12_3-1 0.039 0.096 0.237 1 0.028 −0.167 0.017 0 0.011 0.103 0.007 0

q12_3-2 0.039 0.237 0.096 1 0.028 0.167 0.007 0 0.011 −0.103 0.003 0

Sum.CTR 0.024 0.010

Appendix C

Table A5. Statistics of MCA analysis for q1, q2, and q12_4.

Axis Cronbach’s
Alpha

ChiSq
(Nishisato) df (Nishisato) p (Nishisato) Inertia Explained

Variance, %
Cumulative
Variance, %

1 0.222 847.598 690 0.000 0.391 14.670 14.670

2 0.206 834.273 688 0.000 0.386 14.491 29.161

3 0.111 762.246 686 0.023 0.360 13.500 42.660

4 0.020 704.337 684 0.287 0.338 12.672 55.333

5 −0.062 658.789 682 0.732 0.320 12.001 67.334

6 −0.101 639.337 680 0.866 0.312 11.709 79.043

7 −0.261 570.294 678 0.999 0.284 10.645 89.688

8 −0.318 549.234 676 1.000 0.275 10.312 100.000
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Table A6. Column projections, contributions, and squared cosines for q1, q2, and q12_4.

Total Dimension 1 Dimension 2

QLT MASS Inertia Best Cos2 SQCOR1 CTR1 Best1 Cos2 SQCOR2 CTR2 Best2

q1-1 0.256 0.022 0.311 2 0.092 −0.303 0.073 2 0.164 0.404 0.132 2

q1-2 0.300 0.096 0.237 2 0.028 −0.166 0.017 0 0.272 −0.522 0.167 2

q1-3 0.097 0.080 0.254 2 0.047 −0.218 0.031 0 0.049 −0.222 0.032 0

q1-4 0.269 0.116 0.217 2 0.076 0.275 0.042 0 0.193 0.440 0.109 2

q1-5 0.244 0.019 0.314 1 0.235 0.485 0.189 1 0.009 0.093 0.007 0

Sum.CTR 0.352 0.447

q2-1 0.495 0.036 0.297 1 0.491 0.700 0.373 1 0.005 0.069 0.004 0

q2-2 0.497 0.028 0.305 2 0.022 −0.148 0.017 0 0.475 −0.689 0.375 2

q2-3 0.503 0.257 0.076 2 0.252 −0.502 0.049 0 0.251 0.501 0.050 2

q2-4 0.080 0.012 0.321 2 0.034 0.186 0.028 0 0.046 −0.215 0.038 0

Sum.CTR 0.467 0.467

q12_4-1 0.312 0.169 0.164 1 0.212 −0.460 0.089 1 0.100 0.317 0.043 0

q12_4-2 0.312 0.164 0.169 1 0.212 0.460 0.092 1 0.100 −0.317 0.044 0

Sum.CTR 0.181 0.086
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