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Abstract: The building sector is one of the most relevant at world level in view of the percentage of
gross domestic product (GDP) concerned, as well as the number of new jobs created. Nevertheless, it
is a completely male-dominated industry. Different institutions and organisms, such as the Agenda
2030 and the Sustainable Development Goals, struggle to reduce gender inequality in different
environments, including the working one. Aligned with these goals, this study provides the data
exploited from the first survey regarding gender inequality within the professionals of the building
engineering field in the Spanish population as a whole. This survey was developed in 2018 by
the Spanish General Council of Technical Architecture and it was sent to its members. The sample
involved 1353 cases. For this data mining, bivariate analyses were conducted in order to subsequently
carry out a factor analysis and the socio–demographic composition of the dimensions found. Results
exposed statistically meaningful differences in the eyes of women and men about those factors which
facilitate practice and continuity in the profession. The most relevant conclusions drawn from the
factor analysis reflect the existence of three factors: (1) work competences, (2) social capital and
(3) physical appearance and being a man, dimensions in which women and men’s opinion was
unevenly distributed.

Keywords: gender; building engineering; construction industry; career facilitators; factor analy-
sis; Spain

1. Introduction

Since the last quarter of the 20th century, economic development, social movements
and institutions have helped reduce the inequalities between men and women in most
parts of the world [1]. Globally, the construction sector is one of the most important at
the economic level. It represents about 10% of global gross domestic product (GDP) and
7% of worldwide job positions [2]. In a European context, the GDP rate stands at around
5% in almost all countries in 2019 [3]. Nonetheless, in spite of its relevance, women’s
participation in the construction sector remains a challenge, with minor fluctuations or
improvements with respect to equality over the past years [4–10].

In 2015, an action plan for people, the planet and prosperity was set up by the
United Nations. The objective was to attain people equality, among them gender equality,
through any government, institution, enterprise, and citizen that feels appealed and able
to contribute to the action plan. This plan is known as Agenda 2030, and is composed
of 17 Sustainable Development Goals [11]. In the present case, gender equality in the
construction sector, three of the 17 goals work directly or indirectly to reduce the gender
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inequalities in this field. In the first place, objective number 5 draws particular attention to
gender equality and the fact of empowering women and girls. Secondly, the construction
sector must feel called upon by objective number 8 “promote sustained, inclusive and
sustainable economic growth, full and productive employment and decent work for all”.
Lastly, and from a more global perspective, the enterprises within this field, due to their
position and capacity for action must contribute to the achievement of objective number 10,
“reduce inequality within and among countries” [11].

However, despite endeavors to reach gender equality into the labour world, research
shows that there is still a long way to go in order to attain this aim [2,4,7,12–14]. At a global
level, it is one of the sectors with the lowest women’s participation rate [4,7,8,13,15,16].
As a matter of fact, according to statistics provided by the United States Bureau of Labor
Statistics [17], in 2018, only 9.9% of the total workers in the construction sector in this
country were women. These figures are very similar to those obtained by the International
Labour Organization (ILO) [14], whose data is nourished by official statistics from different
countries. As an example, in the United States, the ILO uses the Current Population Survey
(LFS). For the year 2018, this survey indicated a 10.2% woman’s participation rate of the
total American population within the construction sector; for 2019, the participation rate
was 10.6%. In India, in accordance with the Periodic Labour Force Survey, in 2018, the
percentage of women working in the construction sector was 8.3%. In Argentina (Encuesta
Permanente de Hogares; in English: The Permanent Household Survey), in 2018, women
accounted for 3.5% of total employees, and in 2019, 3.8%. This situation, without a doubt,
leads to a loss in diversity of viewpoints. This has been further combined with a waste of
talent for this field as they mainly have men as workers [18].

The explanation for these figures lies in the barriers found by women to enter and to
stay in the construction industry. On the one hand, socialization rooted in gender roles
appears. In this process, roles, values and norms are assigned based on the person’s gender.
Furthermore, to support these work plan allocations, there has always been a wide range
of societal beliefs and stereotypes, that is, a social imaginary [10,12,19–21]. This approach
associates the work in the construction sector with men, because of the strength, whereas
jobs related to childcare are strongly associated with women because of affection, care or
empathy, features deemed “distinctive and innate” among women [10,15,22–24]. What is
feminine, linked to care, finds no expression on the construction site, a place considered
rough and dirty, that is, an inappropriate place for women and femininity [2,4,13,25]. The
assignment of roles is a learning process that has taken place since childhood and has
implications in the choice of hobbies and field of studies. Girls are not found as much
as boys in science, technology, engineering and mathematics (STEM) subjects for various
reasons such as the absence of women role models in this field and also the aforementioned
stereotypes and norms. This implies that women’s access to professional careers linked to
these areas of knowledge has been reduced [9,22,23,26].

In addition to these constraints, present even before joining the sector, women face
many barriers which hinder the exercise and continuity in this profession. Research
highlights most of these barriers as being related to the unique characteristics of the
construction sector. These characteristics, that are adjusted to a work–life balance model
suitable for those without domestic and family responsibilities, include long working hours,
inflexible work schedule, face–to–face work format and nomadic nature [2,6,13,22,25].
Family life, maternity, reconciliation of family life or double working shift (on the one hand,
the unpaid domestic labour; on the other, the gainful professional experience) represent
one of the biggest impediments for women in the exercise and continuity in this profession.
These responsibilities will involve career breaks as women feel the pressure to choose
between their professional career or starting a family. Furthermore, the fear of losing their
job or the fact of lagging behind in their professional development are incurred by these
breaks [2,10,13,22,27,28].

Another reported obstacle in various research is the influence exerted in recruitment
processes and in the appointment of women and men in the construction sector. On the one
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hand, in human resources, experience is highly valued and it is presented as an objective
yardstick to recruit men or women. However, this does not always apply as, in many cases,
where individuals are of the same age and training, men have more work experience than
women thanks to the greater number of opportunities in the labour market. This inequality
arises from the women’s invisibility in this field, the lack of female role models and the
unwillingness or limited willingness to recruit women without work experience. All this
makes the search for work complicated, therefore, breaking out from this circle will prove
to be very difficult. The fact that human resources take experience into consideration in the
recruitment process is legitimate. What is intended is to stress that as women have less
opportunities their experience is naturally limited, which can be a vicious cycle [2,13,22,29].
On the other hand, on many occasions, the recruitment or promotion procedures in the
construction sector occur informally, in social networking [13], where contacts are more
relevant than achievements. Hence, access to work is gained through references from
relatives or friends [10,30–33]. Research suggests that these networks operate as “close–
knit gangs”, wary of the arrival of new members [4]. Moreover, complaints about the
existence of homosocial behavior phenomenon are reported. Thus, social relationships
and contacts are exclusively among men, which derives from the lack of mixture in these
networks, keeping women out of the social game [6,10,13]. These networks are reinforced
by leisure, membership of clubs or the practice of several sports where women have limited
presence. This applies to STEM professional careers even more notably, as there are only a
limited number of women in the company and it is even more challenging to join these
male exclusive social networks [23]. A thirty-year-old woman architect, in the research
carried out by Sang, Dainty and Ison, summarizes the above: “I like to think it’s (promotion)
on merit but I am realistic enough to know that I don’t play golf at the same club.” (Sara,
female, partner, 30 s) [6].

Some women in this field are exposed to sexual violence, especially those at the
building site, and this is a least but not less important studies dimension [10,16,19,24,34–36].
This type of violence manifests itself in multiple ways, as the World Health Organization
points out, sexual violence is “any sexual act, attempt to obtain a sexual act, comments or
unwanted sexual advances ( . . . ) by any person regardless of their relationship with the
victim, in any environment, including, among others, home and work” [37].

Previous Studies within the Spanish Context

Of the various studies undertaken in Spain on the horizontal gender-based employ-
ment segregation phenomenon, one of the most obvious and repeated conclusions is the
strong male predominance in the construction sector [15,22,38–43]. Although this phe-
nomenon is in a very similar situation to the rest of countries, it should be emphasized
that the generalized incorporation of women into the Spanish labour market has presented
unique characteristics, as it has been one of the most recent and accelerated incorporations:
starting in the 1980s, coinciding with the end of the Franco dictatorship [11,13,44,45]. In
agreement with the official records, the first Spanish woman who joined the professional
association of Technical Architecture was Elvira de Azúa Gruart. She graduated in 1934
but became a member a decade later, in 1945, in COAATB, the Official College of Technical
Architecture in Barcelona [46]. Her situation was remarkable and unique as it was not until
1956 that a second woman became a member. Later on, well into the 1960s, the presence
of women in the colleges of technical architects or building engineers it is no longer an
exception, beginning its incorporation into university education in this area gradually [47].

Nowadays, even though in Spanish higher education the gender gap in STEM ca-
reers has been reduced considerably, women fail to enter the labour market to the same
extent that in higher education [34]. That raises the following question, what happens
with women who graduated in this type of career when entering the labour market? In
fact, when observing the data gathered by the Transparency Portal of the Universidad
Politécnica de Madrid [48], one of the higher education institutions with the widest number
of courses and with the largest concentration of students in STEM careers, it can be seen
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that the percentage of women enrolled in studied related to the construction sector such
as architecture, building engineering or civil engineering varies between 39%—in civil
engineering—and 57% in architecture in 2019 (see Figure 1).

Figure 1. Percentage of women enrolled in architecture, building engineering or civil engineering in
the Universidad Politécnica de Madrid [48].

Nonetheless, these figures correspond neither to those found in the Spanish construc-
tion labour market, nor to those found in other countries such as the United Kingdom
where in the last 10 years, the percentage of women who graduated in STEM careers has
risen to 55%, a rise that has not moved to the British labour market [12]. In the Spanish
case, in accordance with the data provided by the Spanish National Statistical Institute
(Instituto Nacional de Estadística–hereinafter INE), through the Labour Force Survey, from
2008 until 2019–, the percentage of women employed in the construction field has risen two
points higher, from 7% to 9% (see Figure 2) [49]. In addition to the low participation rate in
the construction industry, data offered by INE present a labour market segregation, with a
significant feminisation of the services sector in relation to the other sectors, as shown in
Figure 2. A situation that has changed little in the last few years [13,15,34].

Figure 2. Percentage of women employed in each field in the Spanish labour market [49].

In Seville (Spain), Román, Ríos and Traverso [22] conducted interviews with site
managers of construction companies and human resources recruiters of these companies.
The objective was to seek the opinion of sector workers as well as their recruiters in regard to
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those characteristics that are important and that facilitate the exercise and continuity in the
construction sector. In relation to its findings, men highlighted features such as experience,
knowledge, leadership qualities, the ability to negotiate or the responsiveness in adverse
situations. Additionally, women claimed similar characteristics to those provided by men,
although more emphasis was given to teamwork and coordination. They also emphasized
several aspects to be unique among women working in this field: to be very strict, to avoid
sharing their personal life, to keep a strictly professional relationship in order to prevent
any misunderstandings, to win respect and to know how to assert themselves.

Given knowledge of the data revealed in this research and due to the commitment
with equality and inclusive economic development, the Spanish General Council of Tech-
nical Architecture (CGATE) developed and implemented in 2018 a survey on the status
of women in the construction industry. It became the most complete survey, with the
highest sample, and the most representative undertaken to date in this field. This survey
was addressed to all individuals enrolled in their Technical Architecture and Building
Engineering Professional Bodies in Spain, reaching a total of 1353 answers, with a female
participation rate of more than 50%. Among the outcomes, it is noteworthy that most
surveyors, technical architects and building engineers (60.4%) believed that the profession
has evolved towards achieving equality in the last 10 years. Nevertheless, 59.1% of the
total respondents considered that women were still facing challenges in entering the pro-
fession. In fact, of the women interviewed, 64.8% declared to have received inappropriate
comments in the exercise of their work, 58.4% reported to have not felt properly treated by
male colleagues having their same level of academic training, and 59.6% affirmed being
discriminated against when carrying out their work at the building site [50].

After this introduction to the main issue before us, it has become evident that the
barriers met by women when accessing jobs in the construction field are noticeable. In the
survey designed in 2018 by the Spanish General Council of Technical Architecture (CGATE),
respondents were asked about those facilitators encountered in their surroundings for the
practice and continuity in their profession. This was done with a battery of items in a
1–10 scale to be measured according to the respondent’s perception [51]. The availability of
such information led the present work team to wonder about the underlying dimensions
for which the CGATE had asked its interviewees in the survey if these items could be
grouped into categories of a greater abstract order, and if, moreover, there are differences in
the results obtained according to sex. To answer these questions, exploratory factor analysis
has been performed, the results of which have been subjected to analysis of variance (the
Mann–Whitney U test).

2. Methodology
2.1. Procedure and Measures

Participants were a representative sample of the professionals belonging to associa-
tions of Official Colleges of Surveyors, Technical Architects and Building Engineers in Spain
(49,821 members), conforming to the database of the Spanish General Council of Technical
Architecture [52]. A total of 1353 interviews were conducted, 659 were men (48.7%) and
694 women (51.3%), see Table 1. In that way, the sample was uniformly distributed by sex,
although in relation to the data offered by CGATE about the total number of members, in
2018, 79.17% of members in Spain were men (39,302) and 20.83% were women (10,341).
The reason for this sampling design lies in the desire to achieve a better approximation
to the opinion of women working in this profession. Therefore, more weight should be
lent to the sample in order to reach them. Assuming simple random sampling and in the
most unfavorable hypothesis being p = q = 0.5, the sampling error for the total sampling is
±2.7%. For men, the sampling error is ±3.9% and ±3.8% for women.
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Table 1. Socio-demographic characteristics of the sample.

Total Sample Men Women
χ2 ϕ/Cramer’s V

N % N % N %

Total 1353 659 694

Age

124.590 *** 0.303

<30 Years 130 9.6 39 5.9 91 13.1
30–40 Years 413 30.5 180 27.3 233 33.6
41–50 Years 523 38.7 223 33.8 300 43.2
51–60 Years 201 14.9 139 21.1 62 8.9
>60 Years 86 6.4 78 11.8 8 1.2

Exercise of the
profession

33.803 *** 0.158Salaried employee 382 28.2 143 21.7 239 34.4
Official or similar 166 12.3 73 11.1 93 13.4

Self–employed 805 59.5 443 55.0 362 45.0

Monthly income

48.170 *** 0.186

<500 € 70 5.2 30 4.6 40 5.8
500–1000 € 209 15.4 82 12.5 127 18.3

1001–1500 € 397 29.3 173 26.3 224 32.3
1501–2000 € 345 25.5 165 25.1 180 26.0
2001–3000 € 248 18.3 145 22.0 103 14.9

>3000 € 82 6.1 63 9.6 19 2.7

Having children
8.504 ** 0.079Yes 789 58.4 411 52.1 378 47.9

No 563 41.6 248 37.6 315 56.0
Note. *** p < 0.001; ** p < 0.01; Source: Own elaboration based on CGATE data [51].

The method of administration of the aforementioned tool was carried out by computer-
assisted web interviewing (CAWI). The information gathering was collected between
September and December 2018 and the CGATE was in charge of this task. The question-
naire was composed of 39 closed questions, five of which focus on socio–demographic
characteristics of participants. In the questionnaire design, a 1–10 scale, where 1 means
“less important” and 10 “most important” with 10 items being used. The respondent
was asked to choose to what extent he considered that each item facilitated the exercise
and continuity in the technical architecture profession. Before conducting bivariate and
multivariate analysis on them, we wanted to know the descriptive statistics as well as the
reliability of the scales employed. It is worth noting that, among the 1353 respondents of
the sample, only those that answered everything (1282) were going to be taken into account;
71 cases presented missing values, the reason why they have been excluded. Secondly,
measures in each item range between 4.24 and 7.07, values representing the items “being a
woman” and “work capacity”, respectively.

2.2. Data Analysis

Data mining was carried out with the statistical package SPSS (version 25.0) in three
steps. Firstly, the sample characterization takes place. Therefore, a bivariate analysis, where
sex is related to the rest of the sociodemographic variables, was conducted. Secondly,
an in-depth study of the 10 items is undertaken: its reliability as a whole—according to
Cronbach’s α test—and the average score. The objective was on the one hand to know the
average score by sex in these variables and, on the other, to discover if the differences in
these scores were statistically significant. As the normal distribution assumption was not
met, the Mann–Whitney U test was applied.

Thirdly, an exploratory factor analysis was undertaken with the aim of identifying the
structures and dimensions under these items. As an extraction method, it was used the
principal component analysis with Varimax rotation. The reasons why this factor model,
set out below, were accepted were the following:
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(1) size of the determinant of the correlation matrix,
(2) Kaiser, Meyer and Olkin (KMO) measure of sampling adequacy,
(3) the result in Bartlett’s test of sphericity,
(4) values on the diagonal of the anti–image correlation matrix,
(5) communalities of variables or items,
(6) total variance explained, and
(7) the percentage of non-redundant residuals in the reproduced correlation matrix [53,54].

Finally, having obtained dimensions or factors, the aim was to know individuals reac-
tions regarding their socio–demographic characteristics, stressing the gender perspective.
For this reason, and since the factors achieved are quantitative variables, a mean difference
study with independent samples is implemented. As the normal distribution assumption
was not met, the Mann–Whitney U test and the Kruskal–Wallis tests were applied [55–57].
Figure 3 shows, in a schematic way, the process of analysis employed in this research.

Figure 3. Diagram of the data analysis process.

3. Results and Discussion
3.1. Sample Characterization

As shown in Table 1, the bulk of the sample was aged between 30 and 50 (more
than 60% of the sample). 9.6% being under 30 years of age and 6.4% over 60 years of
age. In relation to the exercise of the building engineer profession, 59.5% carry on their
profession on a self–employed basis, followed by 28.9% who work as an employee for
others. Regarding monthly revenue, more than 50% of the sample earn between 1000 and
2000 €, although it should be noted that, over a quarter of the sample (20.6%) are paid less
than 1000 € per month. Lastly, 58.4% of the sample declare having children, versus 41.6%
who declare not having them.

When disaggregating the data according to the sex variable, in terms of age, it stands
out that in the age groups over 51 years there is a higher presence of men than women
(32.9% of men are over 51 years of age, compared to 10.1% of women). On the other hand,
there is also a higher presence of women who work as an employee for others or as officials
than of men. Regarding salary, a higher percentage of women is collected in the lower
bands, e.g., 18.3% of women earn between €500 and €1000, compared to 12.5% of men
who indicate the same interval. However, in the highest monthly income, there is a higher
male presence, 9.6% of the men surveyed admit to being paid more than €3000, compared
to 2.7% of the women surveyed. Furthermore, there are more men with children in the
sample than women in the same situation (52.1% compared to 47.9%). It should be noted
that all the frequency distributions obtained according to sex in the sociodemographic
variables present statistically significant differences between men and women, according
to the bivariate analysis carried out using the Chi-square test.
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3.2. Reliability of the Scale and Items Analysis

Concerning the reliability tests of the scale, Cronbach’s α has been used [58]. For the
10 items, a very high α (0.841) was obtained. As can be seen in Table 2, for each variable
and even if the item in question was removed, the α values would also remain very high
when checking the reliability of the scale. For this reason, it can be asserted that the items
of the questionnaire and the scale are highly reliable. As illustrated in Table 2, for men,
“capacity of work” is the aspect that facilitates the most the exercise and continuity in the
profession, with a mean of 7.19 out of 10, versus 6.93 for women. According to the opinion
of female respondents, “experience” (7.35) is the item with the highest value and, therefore,
this is the characteristic that they consider facilitates the most the exercise and continuity
in the construction field. Concerning the variables that facilitate least the practice and
continuity in the profession, women as well as men underline the fact of “being a woman”,
with a mean of 4.15 in men and 4.28 in women. The four items most valued by the whole
sample—experience, training, work capacity and flexible working hours—are also those
identified by literature as the most valued characteristics in the selection processes, when
being hired [13,22,25].

Table 2. Mean difference in the questionnaire items by gender.

Items
α Overall Sample Men Women

n M SD M SD M SD

Family contacts 0.843 1282 5.78 2.609 5.66 2.55 5.85 2.69
Social contacts 0.834 1282 6.02 2.328 6.18 * 2.22 5.86 * 2.42
Work capacity 0.822 1282 7.07 2.151 7.19 1.99 6.93 2.30

Flexible working hours 0.819 1282 7.01 2.135 6.83 *** 2.01 7.15 *** 2.23
Experience 0.817 1282 7.43 2.121 7.46 1.97 7.35 2.28

Training 0.823 1282 7.09 2.125 7.18 2.00 6.98 2.25
Physical appearance 0.824 1282 5.00 2.264 4.88 2.17 5.08 2.36

Personality 0.816 1282 7.06 2.022 7.07 1.89 6.99 2.17
Male 0.837 1282 5.56 2.775 4.79 *** 2.50 6.29 *** 2.83

Female 0.829 1282 4.24 2.219 4.15 2.13 4.28 2.29

Note: the test used for the mean difference is the Mann–Whitney U test. M = Mean, SD = Standard Deviation. *** p < 0.001; * p < 0.05.
Source: Own elaboration based on CGATE data [51].

To assess whether or not these means are statistically significant, an analysis of the
necessary assumptions is completed in order to carry out Student’s t-test. Any variable
presents a normal distribution with respect to the Kolmogorov–Smirnov test (p < 0.001).
This is the reason why the Student t-test is discarded in favour of the Mann–Whitney U
test. This test displays that there are three characteristics where the differences between
means in men and in women are statistically significant for a reliability level higher than
95%, as shown in Table 2. The first variable is “social contacts”, a variable in which men
obtain higher scores than women, 6.18 and 5.86 respectively. Hence, men consider more
important than women the social contacts for the profession. The second variable that
reveals a statistically significant mean difference is “flexible working hours”. Women
(7.15), more than men (6.83), consider that this is a characteristic that facilitates professional
development in this field. Finally, the fact of being a man presents a more marked mean
difference. Women (6.29) give more emphasis than men (4.79) to the fact that being a man is
important to practice and continuity in the profession. These differences coincide with the
findings from other studies, where the importance of homosocial behavior in the selection
processes and men’s promotion are emphasized. The big barrier for carers and those in
charge of chores to having flexible working hours so that they may continue with their
professional career is also underlined [6,13,22,25].

3.3. Factor Analysis

To comply with the principle of parsimony that should guide any scientific analysis,
the variable “being a woman” was removed. The reason is that asking whether being a
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man facilitates practice in the profession and whether being a woman facilitates practice in
the profession are two ways to measure the same phenomenon, which would duplicate
the information.

As outlined above, indicators for the appropriateness of this type of analysis with the
available data and variables is reflected in (1) the determinant of the correlation matrix
(0.017), very low and close to zero; (2) Kaiser, Meyer and Olkin (KMO) sampling adequacy
measure, higher than 0.8–0.824 exactly; (3) the statistical significance for a reliability level
of 99.9% in Bartlett’s test of sphericity (Chi-square = 5219.261, df = 16), information on
the basis of which we can discard the null hypothesis about the correlations matrix as
an identity matrix; (4) Values on the diagonal of the anti-image correlation matrix which
assess the adequacy of each variable to the model, being between 0.632 (minimum value)
and 0.912 (maximum value).

In regard to the fifth indicator of plausibility and adequacy to the model, that is, the
commonalities, and as reflected in Table 3, all the variables included in the model have
high scores (being 0.830 the highest commonality, and 0.618 the lowest). Hence, they are
sufficiently explained with the three factors model; a model that explains 74.13% of the
total variance, being this one the sixth indicator of the goodness of fit test (see Table 4).
Lastly, the residual percentage in the reproduced correlation matrix with values higher
than 0.1 is 8% (3 cases). Thus, the stability of the model is confirmed.

Table 3. Items communalities in factor analyses.

Items Extraction

Family contacts 0.819
Social contacts 0.830

Working capacity 0.773
Flexible working hours 0.618

Experience 0.756
Training 0.764

Physical appearance 0.683
Personality 0.647

Male 0.781
Source: Own elaboration based on CGATE data [51].

Table 4. Total variance explained with the factor model.

Extraction

Unrotated Varimax Rotation

Factor Eigenvalue % of Variance % of Variance % Cumulative Variance

Factor 1 4.082 45.356 37.437 37.437

Factor 2 1.553 17.256 18.833 56.270

Factor 3 1.036 11.515 17.857 74.127
Source: Own elaboration based on CGATE data [51].

As to the interpretation of the three factors extracted, factor 1 could be named as
the dimension work competences, factor that explains 37.44% of the variance after the
Varimax rotation, see Table 4. It is characterized by high values in “working capacity”,
“flexible working hours”, “experience”, “training” and “personality” (see Table 5). Those
individuals having high scores in factor 1 are the same individuals that considered that the
mentioned variables facilitate to a great extent the exercise and continuity in the Building
engineering profession. With respect to the second factor or underlying dimension in the
analyzed items, appointed as Social capital, it explains 18.83% of variance (after Varimax
rotation) and it is characterized by high scores in the items “family contacts” and “social
contacts”. Individuals or groups of people with high scores in this factor consider that
having family and social contacts facilitate the exercise and continuity in the Surveyor
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profession. Finally, factor 3, physical appearance and being a man, explains 17.86% of the
variance after Varimax rotation. It is composed of the items “physical appearance” and
“being a man”. In this way, individuals or groups of people that have high scores in this
factor believe that the physical appearance and the fact of being a man are features that
facilitate practice and continuity in the surveyor profession in Spain.

Table 5. Rotated factor matrix.

Items Factor 1 Factor 2 Factor 3

Family contacts 0.041 0.885 0.184
Social contacts 0.194 0.886 0.085

Working capacity 0.870 0.127 −0.001
Flexible working hours 0.722 0.096 0.295

Experience 0.852 0.124 0.123
Training 0.871 0.014 0.077

Physical appearance 0.266 0.243 0.744
Personality 0.700 0.156 0.366

Male 0.084 0.061 0.878
Source: Own elaboration based on CGATE data [51].

3.4. Characterization of the Factors: An Exhaustive Analysis through Gender

Factors generated in the factor analysis are quantitative variables (mean = 0 and
standard deviation = 1). Therefore, the interpretation of results should be undertaken
taking into account those scores. When the group mean in a factor is higher than 0, it
means that the score is over the total mean of the sample, whereas when the mean is lower
than 0, it means that it is below. As variables are quantitative, the Student’s t-test or the
analysis of variance (ANOVA) should be employed in order to find the mean differences
of different sorting groups. Nonetheless, the three dimensions or factors obtained in the
factor analysis do not follow the normal distribution assumption (Kolmogorov–Smirnov
test, p < 0.001). Hence, non–parametric tests were implemented. In those cases where the
categorical variable or group is made of two categories, the Mann–Whitney U test was
applied for independent samples. When there were three or more groups or categories, the
Kruskal–Wallis test was used for independent samples [59].

In mean differences concerning factors by gender (see Table 6), it is observed that
men have higher scores in the two first factors—work competences and social capital—,
although the differences in the same factors in women are not statistically significant.
However, in the third factor (physical appearance and being a man), women present
higher scores, reason why this difference is statistically significant. The significance of the
differences between means in factor 3 confirms the result provided by literature. This result
indicates how aware women are in this field about the fact of being a man as a characteristic
that facilitates the career path in the construction sector [6,12,22,23,25].

Table 6. Mean differences in each factor by gender.

Factor Sex M 95% CI SD Standardized
Mann–Whitney U Test

Llower Lupper

Factor 1
Men 0.066 −0.006 0.138 0.925 −1.655Women −0.063 −0.145 0.018 1.064

Factor 2
Men 0.058 −0.017 0.132 0.956 −1.176Women −0.055 −0.135 0.024 1.038

Factor 3
Men −0.245 −0.315 −0.175 0.900

9.287 ***Women 0.236 0.157 0.315 1.035
Note. M = Mean, SD = Standard Deviation, CI = Confidence Interval. *** p < 0.001. Source: Own elaboration
based on CGATE data [51].
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In Tables 7–9 mean differences in each factor have been analyzed in a detailed manner;
first in men and second in women, through a case selection. Once men were selected,
the possible differences between them in relation to their age, the way in which they
exercise the profession, their income and the fact of having children were studied. The
same procedure was followed with women. Moreover, in these tables, it was indicated
whether or not the differences within each genre are statistically significant. This was
carried out through the Kruskal–Wallis statistic test or the Mann–Whitney U test. In order
to render interpretation easier, symbols ↑ or ↓ were added to indicate the average score that
was the highest or the lowest, respectively.

Table 7. Mean differences in factor 1 according to socio–demographic features.

Men Women

N M (SD) Kruskal–Wallis 1 N M (SD) Kruskal–Wallis 1

Factor 1: Work
competences

Age
<30 Years 39 0.203↑ (1.033)

9.363 *

91 0.121↑ (0.895)

13.378 **
30–40 Years 180 0.128 (0.857) 233 −0.241 (1.104)
41–50 Years 223 0.066 (0.968) 300 0.033 (1.032)
51–60 Years 139 0.049 (0.923) 62 −0.056 (1.177)
>60 Years 78 −0.139↓ (0.890) 8 −0.612↓ (1.247)

Exercise of the
profession

Salaried employee 143 −0.045↓ (0.904)
3.046

239 −0.092↓ (1.094)
0.106Official or similar 73 0.105↑ (0.876) 93 −0.081 (1.084)

Self–employed 443 0.095 (0.939) 362 −0.040↑ (1.041)

Monthly income
<500 € 30 −0.236↓ (1.127)

18.199 **

40 –0.249 (1.268)

37.298 ***

500–1000 € 82 −0.066 (0.902) 127 −0.259↓ (1.127)
1001–1500 € 173 −0.019 (0.995) 224 −0.091 (0.995)
1501–2000 € 165 0.143 (0.893) 180 −0.169 (1.092)
2001–3000 € 145 0.046 (0.891) 103 0.371 (0.877)

>3000 € 63 0.438↑ (0.709) 19 0.781↑ (0.453)

Having children
Yes 411 0.086↑ (0.916) −0.662

378 −0.53↑ (1.064) −0.375
No 248 0.031↓ (0.943) 315 −0.076↓ (1.065)

Note. (1) In the variable “having children”, the test used for the mean differences is the Mann–Whitney U test. M = Mean, SD = Standard
Deviation. *** p < 0.001; ** p < 0.01; * p < 0.05; (↑) the highest average y (↓) the lowest average. Source: Own elaboration based on CGATE
data [51].

With respect to factor 1 (see Table 7), it is observed that the youngest men and women
of the sample consider that work competences (factor 1) facilitate the exercise and continuity
in the Technical Architecture profession, whereas older men and women think otherwise.
The differences found according to the age are statistically significant in men and in women.
Regarding the way in which the profession is carried out, there are no significant differences
between men and women. In the case of men, those that work as officials or similar gain
the highest scores. This means that, to a great extent, they contemplate work competences
as a facilitator, against those that work as salaried employees that have the lowest scores.
In relation to the monthly income, men and women having the highest salary consider to a
great extent that this first factor facilitates the continuity in the profession, whereas those
men earning less than 500 € per month do not deem work competences as important for
practice and continuity in the profession. The score differences concerning the monthly
income in men in the first factor are statistically significant. In the case of women, the
reliability level in the differences found exceeds 99.9%: women with higher salaries are
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those that, to a great extent, find relevant this first factor. Those women having a lower
score receive a monthly salary of between 500 and 1000 €. Finally, men having children
achieve higher scores than those who do not have, although these differences are not
statistically significant. The same happens in the case of women. These results indicate
the importance of having work competences when entering the labour market in order to
successfully overcome the selection processes, to progress and to succeed in the field, as
pointed out in literature [13,22,23].

Table 8. Mean differences in factor 2 according to socio–demographic features.

Men Women

N M (SD) Kruskal–Wallis 1 N M (SD) Kruskal–Wallis 1

Factor 2: Social capital

Age
<30 Years 39 0.211 (0.943)

19.343 ***

91 0.259 (0.843)

26.443 ***
30–40 Years 180 0.252↑ (0.906) 233 0.093 (1.016)
41–50 Years 223 0.097 (0.932) 300 −0.184 (1.070)
51–60 Years 139 −0.167 (0.986) 62 −0.504↓ (1.052)
>60 Years 78 −0.201↓ (0.981) 8 0.294↑ (0.455)

Exercise of the
profession

Salaried employee 143 0.177↑ (0.950)
2.465

239 0.024↑ (1.014)
2.915Official or similar 73 0.034 (0.821) 93 −0.206↓ (1.065)

Self–employed 443 0.023↓ (0.977) 362 −0.068 (1.045)

Monthly income
<500 € 30 0.096 (1.048)

12.348 *

40 0.079 (1.070)

16.511 **

500–1000 € 82 0.216↑ (1.058) 127 0.036 (0.957)
1001–1500 € 173 0.151 (0.969) 224 0.113↑ (0.998)
1501–2000 € 165 0.107 (0.905) 180 −0.207 (1.083)
2001–3000 € 145 −0.084 (0.876) 103 −0.329↓ (1.057)

>3000 € 63 −0.216↓ (0.983) 19 −0.006 (1.073)

Having children
Yes 411 0.007↓ (0.948)

2.299 *
378 −0.128↓ (1.056)

2.070 *No 248 0.145↑ (0.965) 315 0.033↑ (1.012)

Note. (1) In the variable “Having children”, the test used for the mean differences is the Mann–Whitney U test. M = Mean, SD = Standard
Deviation *** p < 0.001; ** p < 0.01; * p < 0.05; (↑) the highest average and (↓) the lowest average. Source: Own elaboration based on CGATE
data [51].

In the analysis of the second factor, Table 8, the importance of social capital (items:
family and social contacts) for the exercise and continuity in the profession), it should be
noted that, in the case of men, those aged between 30 and 40 years old present the highest
scores, in contrast to the older group (60 years old and more), who obtain the lowest scores.
These differences are statistically significant in a reliability level higher than 99.0%. In the
case of women, the situation changes dramatically. Those being older deem social capital
as the factor that facilitates practice and continuity in the profession whereas those that
do not consider it that way are between 50 and 60, that is, we find statistically significant
differences. Once more, as in the first factor, in the dimension social capital, there are no
mean differences statistically significant in any groups in the way in which the profession
is carried out. In both sexes, those individuals that work as salaried employees are those
who believe that family and social contacts facilitate the most the exercise and continuity
in the technical architecture profession. With respect to salary, in the case of men, mean
differences according to the income level are statistically significant. Men with salaries
between 500 and 1001 € belong to the group that deem social capital as the most important
factor in the exercise of their profession, against those men earning wages of more than
3000 €, who scored lower this dimension. In the case of women, means differences in
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regard to the monthly income are statistically significant. Those women with salaries
between 1001 and 1500 € consider contacts as the most meaningful factor in the exercise
of the profession. Nevertheless, those receiving higher salaries (2001–3000 €) recognize
contacts as the least important. Men who do not have children, as opposed to those
having them, deem social capital as the most relevant factor in the exercise and continuity
of the profession—differences that are statistically significant. This same situation also
occurs with women, as those who do not have children get higher scores in factor 2. Once
more, these means show the relation between social capital and opportunities not only
to enter the profession but also to stay and be promoted or to improve the professional
path [4,6,10,13,22,23,30–33].

Table 9. Mean differences in factor 3 according to socio–demographic features.

Men Women

N M (SD) Kruskal–Wallis 1 N M (SD) Kruskal–Wallis 1

Factor 3: Physical
appearance and being

a man

Age
<30 Years 39 −0.325 (0.965)

9.355 *

91 0.332 (1.009)

5.192
30–40 Years 180 −0.134 (0.935) 233 0.148↑ (1.074)
41–50 Years 223 −0.315 (0.871) 300 0.302 (1.003)
51–60 Years 139 −0.352↓ (0.875) 62 0.152 (1.092)
>60 Years 78 −0.042↑ (0.868) 8 −0.089↓ (0.765)

Exercise of the
profession

Salaried employee 143 −0.193↑ (0.829)
0.350

239 0.338↑ (1.040)
3.507Official or similar 73 −0.223 (0.890) 93 0.211 (1.055)

Self–employed 443 −0.265↓ (0.924) 362 0.176↓ (1.025)

Monthly income
<500 € 30 −0.424↓ (0.993)

4.278

40 0.422↑ (0.916)

10.487

500–1000 € 82 −0.339 (0.955) 127 0.247 (0.995)
1001–1500 € 173 −0.231 (0.920) 224 0.351 (0.991)
1501–2000 € 165 −0.278 (0.925) 180 0.187 (1.095)
2001–3000 € 145 −0.105↑ (0.836) 103 0.048 (1.061)

>3000 € 63 –0.314 (0.787) 19 −0.163↓ (1.215)

Having children
Yes 411 −0.261↓ (0.886)

0.581
378 0.226↓ (1.044)

0.203No 248 −0.217↑ (0.924) 315 0.248↑ (1.026)

Note. (1) In the variable “Having children”, the test used for the mean differences is the Mann–Whitney U test. M = Mean, SD = Standard
Deviation. p < 0.05; (↑) the highest average y (↓) the lowest average. Source: Own elaboration based on CGATE data [51].

Finally, concerning the detailed characterization of factor 3 (physical appearance and
being a man, Table 9), the first remark is that any of the comparison within sex groups, with
the exception of age differences in men, are statistically significant. A second noteworthy
question is that the characterization of men and women’s opinion behaves in a different
way when analyzing age and income. In the case of age, in the men, those being 60 or more,
consider to a great extent that physical appearance and the fact of being a man facilitate
continuity and practice in the profession (the only statistically significant difference).
However, in the case of women, the youngest ones recognize physical appearance and the
fact of being a man as the most important factors that facilitate practice and continuity in
the profession. When analyzing the monthly income, there is a similar situation. Men with
higher salaries (between 2001 and 3000 €) deem this factor as the most important, in the
case of women, those earning less than 500 € per month believe that physical appearance
and being a man facilitate the most practice in the profession.
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4. Conclusions

In the first place, certain differences have been observed between the features of
the men and women that make up the sample analyzed. Although there is an equitable
distribution by sex in the sample, there are more men over 50 years of age practicing the
profession than women of the same age, being a first indicator of the difficulty of the latter
to remain in the profession (see Table 1). The higher presence of men in the free exercise of
the profession, as self-employed, is also notable, than of women in the same employment
situation, who practice the profession to a higher extent as wage earners or civil servants.
This in turn could indicate the difficulty of women in this area for entrepreneurship. On
the other hand, in the analysis that characterizes the sample, it is observed how there is
a higher accumulation of men with children than women in the same condition. This
result, again, reinforces the conclusions indicated by the literature, which indicates that
motherhood is a problem for the exercise of the profession in women, as they are in charge
of raising children to a higher extent [2,10,13,22,23,27,28].

The analysis of the mean scores for each sex in the 10 items that make up the scale
applied by the CGATE (Table 2) reveals that for women, the most important aspect for
the exercise of the profession is “flexible working hours”. This is another issue already
mentioned in the literature, where it is pointed out that, in general, the construction sector
entails working hours that are only with difficultly compatible with family responsibilities
and the care of third parties [2,6,13,22,25], so the women surveyed would once again be
highlighting the need to be able to reconcile private and family life with work. Another
aspect that this analysis includes is that for men, having “social contacts” is the most
important aspect for practice in the profession. Again, this result is linked to the reviewed
scientific literature, since it indicates how contact networks become an essential asset in the
hiring and promotion of people and projects in the construction sector, and that the main
beneficiaries of these networks are those who possess them: men [4,6,10,13,22,23,30–33].

With respect to the dimensions found in this research and in order to recapitulate
the results that are statistically significant, Table 10 is presented. It reflects that factor 1,
work competences, is a dimension that is contemplated as a facilitator of the exercise and
continuity in the Technical Architecture profession by men under age 30, men having
salaries superior to 3000 € and the youngest women. In regard to factor 2, social capital, it
is the dimension most considered as a facilitator of the job in the construction sector by
men between 30 and 40, men receiving salaries between 500 and 1000 € per month, men
and women without children, women over the age of 60 and those women with monthly
salaries between 1001 and 1500 €. Finally, factor 3, physical appearance and being a man, is
a dimension seen as a facilitator of the profession by all women (general sample of women)
and by men over the age of 60.

Table 10. Socio-demographic characteristics with higher scores and statistically significant.

Factor 1 Factor 2 Factor 3

Men (<30 Years) Men (30–40 Years) Women (general sample)
Men (>3000 €) Men (500–1000 €) Men (>60 Years)

Women (<30 Years) Men (No children)
Women (>60 Years)

Women (1001–1500 €)
Women (No children)

Source: Own elaboration based on CGATE data [51].

Thus, this work shows an incipient profile of professionals according to the assessment
of the factors found in this research. This profile should be analyzed in-depth in future
research to confirm the information obtained. In the first place, the respondents who
consider job skills as the most important aspect for the performance of the profession are
the youngest. This leads us to wonder about the relationship of this assessment with its
vital moment: insertion in the labor market. In turn, this aspect is also positively valued
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by the men who earn the most money each month, an aspect that may be related to the
hiring logic. On the other hand, in the case of social capital, men of intermediate ages,
without children and with low salaries are those who most value this dimension, probably
intending to improve their employment situation. However, the profile of women in
this factor changes notably, since it is the older ones, with low to middle salaries and
without children who consider social capital important for the exercise of the profession,
possibly motivated by the need to maintain their employment status. In the case of the
third factor, it is the group of women in the sample (without differences according to the
sociodemographic characteristics studied) who consider the physical appearance and the
fact of being a man most important for the exercise of the profession, an opinion that
coincides with men over 60 years of age. This question leads us to ask ourselves whether
women feel higher pressure about their physical appearance, for meeting hegemonic beauty
criteria and, therefore, believe that if they meet that social requirement if they accumulate
erotic capital in the words of Hakim [60,61] they are more likely to be valued at work.

Be that as it may, this research reveals two relevant issues to take into account in the
achievement of gender equality in the construction sector in Spain. On the one hand, the
current composition of the workforce in this sector is analyzed, observing how, in addition
to having a high difference in the percentage of labor insertion (remember that it did not
reach 10% in the case of women), the sector does not seem to allow men and women who
work in it to build vital projects equally. Such a suspicion is deduced from the bivariate
analysis carried out in the characterization of the sample because if it were the case if
vital projects could be built equally, we would not find statistically significant differences
between the sexes in base variables such as age, employment status, monthly salary or
having children or not. Statistics tell us (and remind us) that these differences found in the
analysis are not due to chance, but rather that there are cultural and social conditions that
lead to this situation.

Secondly, it has been observed that women and men have different opinions about
what is or is not important to practice in the profession in the construction sector. This
in turn, in line with the previous conclusion, leads us to trust the revised scientific liter-
ature and the warning that it makes of the existence of preconceived ideas, myths, and
stereotypes that may still be immersed in the mentality today of an important group of
construction workers. These myths or stereotypes, which discriminate against women
and ultimately expel them from the sector, are reflected in different aspects. For exam-
ple, in the exclusivity of contact networks, a fundamental aspect for the exercise of the
profession, as indicated by those surveyed by the CGATE, but also in the distrust of a
female project manager [13,15]. Thus, what is fundamentally touted as the major cause
of discrimination against women in the construction sector is the prevailing gender so-
cialization model, by which certain roles and capacities are associated with one of the
genders to detriment of the other. This model of socialization ends up being a very large
determinant of the person’s possibilities, acting on her own decisions, but also on those of
her environment [10,12,15,19–24]. Faced with this scenario, the scientific community, with
the support of science and research, must commit itself to the recognition of myths and
false beliefs about the physical and intellectual capacities of the gender, for the eradication
of inequalities based on beliefs without a scientific basis. Furthermore, present-day society,
as mentioned in the introduction, is committed to the Sustainable Development Goals,
in the quest of a fairer and more democratic world. As concluded in this research, the
construction sector requires extensive efforts to come closer to the goals proposed by the
United Nations in its 2030 Agenda. These goals are the action plans designed to give effect
to human rights [11]. The inequalities found in the construction market indicate discrimi-
nation against women, which hinders and denies them equal access to employment. This,
indubitably, has an effect on the comprehensive development of nations [62].
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