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Employee engagement among women in 
technical positions in the South Africa mining 
industry
by N. Mashaba1 and D. Botha1

Synopsis
The aims of this study were to investigate the factors that influence women’s engagement in technical 
positions in the South African mining sector and to determine what could be done to promote 
their successful participation. A convergent parallel mixed-methods research design was used to 
ascertain the factors that facilitate, inhibit, and influence engagement. In the quantitative phase of 
the study, questionnaires were circulated to women employeees; and in the qualitative phase, semi-
structured interviews were conducted with employer representatives, most of whom were human 
resource personnel. Confirmatory factor analysis showed that the three-factor structure (vigour, 
dedication, and absorption) of the Utrecht Work Engagement Scale fit the sample data reasonably 
well. Although there is room for improvement, respondents demonstrated acceptable levels of 
engagement in their work. On the other hand, the qualitative findings showed that employee 
engagement is impacted by unfavourable working conditions, work–life balance, and the mining 
industry’s male-dominated work culture. The findings showed that employee engagement should 
be elevated to a core human resource function. To increase the participation of women in mining, 
human resource professionals are encouraged to collaborate with mine supervisors, managers, and 
employees to develop programmes that promote employees’ absorption in and dedication to their 
work. 
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Introduction 
One of the major challenges in the mining industry is introducing and fully integrating women into the 
traditionally male-dominated sector (Zungu, 2011, p.4). A male-dominated industry is defined as one that 
has 25% or fewer women participating in it (Catalyst, 2013). Equal participation of both men and women 
is critical for a country’s economic growth to be effective and sustainable (Bayeh, 2016, p. 39). One of the 
reasons for women’s underrepresentation in the mining industry is the challenge of engaging women in 
technical positions (AHRC, 2013, p. 3; Botha, 2013, p. 200; Campbell, 2007, p. 8; Ledwaba, 2017, p. 17; 
Masvaure, Ruggunan, and Maharaj, 2014, p. 488). Technical positions  in mining are held by employees with 
some form of tertiary qualification in the frontline tasks of exploration, quantification, development, , and 
processing of mineral resources (Terrill, 2016, p. 16). 

Engaged employees are essential for an organization – having engaged employees leads to reduced 
turnover, opportunities to recruit new talent, expansion of employees’ knowledge base, and a competitive 
edge over organizations with disengaged employees (Albrecht et al., 2015, p. 7). Employee engagement 
is crucial for staff retention (Kundu and Lata, 2017, p. 718). For the mining industry to become a driver 
of inclusive economic growth, gender considerations and women’s empowerment should be prioritized 
(BSR, 2017, p. 3). Gender equality is a human rights issue and a precondition for, and an indicator of, 
sustainable development (Alvarez, 2013, p. 13). Considering that women account for most of the world’s 
poor population, prioritizing their inclusion in the workplace, especially where they are less represented, 
would liberate them from a life of poverty and could contribute to countries’ economic growth. To achieve 
this, the mining industry must implement relevant measures to ensure that current employees are engaged 
to their fullest potential (Hughes, 2012, p. 39). Employee engagement is therefore significant for the viability 
and success of an organization because of its potential to positively influence the productivity, loyalty and 
retention of employees (Muthuveloo et al., 2013, p. 1546). 

There is a gap in the literature on research into women's engagement in technical mining jobs. Previous 
research (Lord and Eastham, 2011; MCA, 2005; MCSA, 2019) focused primarily on the topic of attracting 
and retaining women in the mining industry in general, but did not consider the importance of engagement 
as a factor that could influence women’s retention. These studies were conducted in Australia, not in the 



Employee engagement among women in technical positions in the South African mining industry

528 NOVEMBER 2023  VOLUME 123 The Journal of the Southern African Institute of Mining and Metallurgy

South African context. Furthermore, other studies (AWRA, 2014; 
Bailey-Kruger, 2012; Botha, 2013; Hutchings, e Cieri, and Shea, 
2011; Khoza, 2015; Ledwaba, 2017; Nyabeze, Espley, and Beneteau, 
2010; Ozkan and Beckton, 2012; van der Walt, 2008) focused on 
women in mining, in general, and in all occupational categories 
rather than only those in technical positions. Diverting attention to 
women employed in technical mining positions is imperative given 
their underrepresentation in the industry. As a result, this research 
sought to fill the gap in existing knowledge.

The paper begins with a theoretical framework of employee 
engagement and the factors that influence women’s engagement 
in the mining industry. The research methodology, empirical 
results, and findings are then presented, followed by a discussion of 
these. Finally, key conclusions and practical recommendations for 
enhancing women’s engagement in technical mining positions and 
their successful participation in the mining industry are given.

Literature review

A theoretical framework of employee engagement
Since 2002, various definitions of engagement have been 
proposed (Kuok and Taormina, 2017, p. 262; Leiter and Maslach, 
2017, p. 55, Schaufeli et al., 2002). When Schaufeli et al. (2002) 
operationalized(2002) operationalised their three-factor 
engagement model, they noticed little attention was paid to concepts 
concerning the antithesis of burnout. They noted that while Kahn 
(1990) provided a theoretical model of the psychological presence 
of engagement, he did not propose an operationalization of the 
concept. However, Maslach and Leiter (1997) developed a theory 
based on the assumption that engagement is defined by three 
dimensions, namely energy, involvement, and efficacy, which 
are considered the opposites of the three burnout dimensions 
(exhaustion, cynicism, and lack of professional efficacy). According 
to Maslach and Leiter (1997, p. 17), employees become exhausted 
when they are overburdened emotionally and physically. When 
employees are cynical, they tend to be cold and distant towards 
their work and co-workers. Inefficacy is characterized by decreased 
feelings of competence and productivity at work (Maslach and 
Leiter, 2007, p. 368). It develops in response to an emotional 
exhaustion overload and is initially self-protective – an emotional 
buffer of detached concern (Maslach and Leiter, 2007, p. 368). This 
causes employees to reduce their involvement at work and even 
abandon their ideals (Maslach and Leiter, 1997, p. 18).

According to Maslach and Leiter (1997, p. 23), burnout is an 
erosion of job engagement, as what starts as important, meaningful, 
and challenging work turns into unpleasant, unfulfilling, and 
meaningless work. Employees’ sense of engagement begins to 
diminish because of burnout, and there is a corresponding shift 
from these positive feelings to their negative counterparts. As a 
result, energy becomes exhaustion, involvement becomes cynicism, 
and efficacy becomes ineffectiveness (Maslach and Leiter, 1997, 
p. 24). Focusing on engagement signifies focusing on the energy, 
involvement, and effectiveness that employees bring to a job and 
develop through their work (Maslach and Leiter, 1997, p. 102). 
As a result, engagement is the positive pole, while burnout is the 
negative pole (Moshoeu, 2017,p. 149). Maslach, Schaufeli, and Leiter 
(2001, p. 417) define employee engagement as a persistent, positive 
affective-motivational state of fulfilment characterized by high levels 
of activation and pleasure.

In 2002, Schaufeli et al. developed a new perspective on 
engagement based on Maslach and Leiter’s (1997) burnout theory. 
Schaufeli et al.’s (2002, p. 74) three-factor engagement model 

contends that burnout and engagement are conceptually distinct 
aspects that are not endpoints of some underlying continuum. 
Engagement is viewed through the lens of optimal human function, 
stressing that it is a positive, fulfilling, work-related state of mind 
characterized by vigour, dedication, and absorption (Moshoeu, 
2017, p. 164; Schaufeli et al., 2002, p. 74). High energy levels, 
mental resilience, willingness to put effort into the work, and 
persistence when faced with challenges are demonstrated by vigour. 
Dedication can be described as a sense of significance, enthusiasm, 
inspiration, and pride in working for a particular organization. 
Absorption is attributed to a pleasant association with one’s work, 
where time passes rapidly without one experiencing challenges 
with detaching oneself from work (Schaufeli and Bakker, 2004, p. 
295). As a result, vigour and dedication are seen as the opposites 
of exhaustion and cynicism (Schaufeli and Bakker, 2004, p. 295). 
Vigour and exhaustion have been labelled as energy or activation, 
while dedication and cynicism have been labelled as identification. 
According to Schaufeli and Bakker (2004, p. 3), while burned-
out employees are exhausted and cynical, engaged employees are 
energized and enthusiastic about their work. Professional inefficacy 
was omitted from the definition of engagement, as Schaufeli and 
Bakker’s (2004, p. 5) research showed that exhaustion and cynicism 
are at the core of burnout, while professional efficacy seemed to 
play a smaller role. They noted that prior research had shown that 
engagement, rather than efficacy, is best defined by being immersed 
and happily absorbed in one’s work – a state of absorption. As a 
result, absorption is a distinct dimension of work engagement that is 
not synonymous with professional inefficacy (Schaufeli and Bakker, 
2004, p. 295).

Schaufeli et al. (2002) developed the Utrecht Work Engagement 
Scale (UWES) based on the assumptions of their theory. This 
scale was formulated based on the underlying assumption that 
engagement is the positive antithesis of burnout. Consequently, it 
is argued that the assessment of engagement and burnout should 
employ distinct measurement approaches. Schaufeli and Bakker 
(2004, p. 3) argued that assessing burnout and engagement with 
the same questionnaire has two drawbacks. First, they argued that 
it is impractical to expect both concepts to be inversely correlated. 
If employees are not burned out, it does not necessarily indicate 
that they are engaged in their work, and vice versa. Second, 
the relationship between burnout and engagement cannot be 
empirically studied when measured with the same questionnaire. 
Therefore, both constructs cannot be incorporated into the same 
model to study their concurrent validity. As a result, the UWES 
assesses the three dimensions of engagement (vigour, dedication, 
and absorption). 

The UWES was used in this study to measure the engagement 
levels of women employed in technical positions in mining in South 
Africa. The application of this scale is explained in detail in the 
Tools and data collection section. 

A contextualization of women employed in mining 
The mining industry is perceived as male-dominated and often not 
a common or preferred field that women pursue (Botha, 2013, p. 
179; Fernandez-Stark, Couto, and Bamber, 2019, p. 3). Fernandez-
Stark, Couto, and Bamber (2019, p. 3) estimate that globally, women 
occupy approximately between 5 and 10% of jobs in the mining 
industry – one of the lowest levels of participation of women across 
all economic sectors. This has been attributed to its traditionally 
masculine culture, accompanied by the physically intensive labour 
required (Botha, 2016, p. 252). 
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Historical laws, policies, and traditional customs played a role 
in perpetuating the underrepresentation of women in mining. In 
May 1937, the International Labour Organization (ILO) effected 
the Underground Work (Women) Convention 45 of 1935, which 
prohibited women of all ages from being employed in any mine 
for underground work under article 2 (ILO, 2017). While this 
legislation has been revised and repealed, the ILO played a critical 
role in establishing labour standards. The Act was the only available 
template for some countries, especially European countries 
concerned with women’s work in mining (Lahiri-Dutt, 2019, p. 5). 
This propagated discrimination against women in mining.

Even after the abolishment of discriminatory laws, women 
remain underrepresented globally. Although the mining industry 
is a key driver of economic growth in most countries, employment 
does not benefit all members of society, as it remains highly male-
dominated (Armah et al., 2016, p. 471; Baah-Boateng, Baffour, 
and Akyeampong, 2016, p. 9; Chichester, Pluess, and TaylorTaylos, 
2017). Women in mining seldom occupy core occupations that 
often present more employment opportunities (Abrahamsson et 
al., 2014, p. 20; Segerstedt and Abrahamsson, 2019, p. 617). The 
same applies to managerial positions, as very few women are in 
decision-making roles (Catalyst, 2019). In other countries, women 
are better equipped, as they possess the relevant qualifications and 
skill sets, yet they are still not permeating the industry (Daley et 
al., 2018, p. 91, Fernandez-Stark, Couto, and Bamber, 2019, p. 16, 
Purvee, 2019). This is partly due to the industry’s masculine image, 
lack of opportunities for advancement, work environments that 
do not accommodate a work–life balance, and sexual harassment 
that prevails in the industry and is a deterrent for attracting more 
women, among other reasons (Cane, 2014, p. 188; Fernandez-Stark, 
Couto, and Bamber, 2019, p. 19; MiHR, 2016, p. 14).

In South Africa, the mining industry supports a vast number 
of communities through employment. At least two other jobs are 
created in allied industries for every direct mining job, while each 
mining employee supports between five and 10 dependents (MCSA, 
2020). Considering the role assumed by mining in South Africa’s 
communities, there is a notion that the industry remains of crucial 
importance to address the country’s triple challenge of poverty, 
unemployment, and inequality (Fabricius, 2019, p. 2). However, 
the industry’s progression towards achieving gender equality has 
been slow, as it remains male-dominated (MQA, 2020, p. 23). 
Currently, 17% of employees in mines are women (MQA, 2021, p. 
18). Most of these women (52%) are employed in clerical support 
positions, and 19% are in top and senior management (MQA, 2019, 
pp. 13–14). Despite efforts by the Mining Charter to promote the 
participation of women in the industry and their advancement 
into management echelons, women remain a minority in non-core 
mining occupations, particularly in technical positions. Despite the 
issue of underrepresentation, the challenges faced by South African 
women working in mining are similar to those faced globally.

Over the years, the need to reach gender parity and holistic 
inclusion of women has gained prominence in the mining 
industry. Gender parity is adjudged as a fundamental component 
of sustainable development (Nayak and Mishra, 2005, p. 1). In 
line with the United Nations sustainable goal of achieving gender 
equality and empowerment of all women and girls, there is a 
belief that a society cannot remain healthy and achieve adequate 
economic well-being without the full participation of women in the 
different economic sectors, including mining (Nayak and Mishra, 
2005, p. 2). 

Factors influencing employee engagement of women in 
mining
The above section revealed that cultural and organizational norms 
in the mining industry have contributed to the underrepresentation 
of women in mining. The experiences of women already employed 
in the industry can either motivate or demotivate other women 
aspiring to enter the sector (Kaggwa, 2019, p. 1). The factors that 
influence the engagement of women employed in mining are 
discussed in the following subsections. 

Compensation and benefits
Compared to other sectors of the economy, the mining industry 
is known for paying its employees higher wages than the average 
remuneration (Pactwa, 2019, p.10). Attractive salaries and benefits 
motivate women to remain engaged in their work in the mining 
industry (van der Walt, 2008, p. 41). In his study on job demands, 
job resources, burnout, and engagement of employees in the mining 
industry in South Africa, van der Walt (2008, p. 6) found that 
poor salaries and benefits could contribute to employee burnout 
and disengagement from work. Salaries occasionally serve as a 
motivating factor for employees in need of money (Ntsane, 2014,  
p. 26). 

Career development opportunities
There is a strong association between career development and 
employee engagement (Guest, 2014, p. 146). Hlapho (2015:71) 
found that human resource development practices – such as 
training and development, employee feedback, career development 
opportunities, employee welfare schemes, and reward and 
recognition schemes – are key drivers of employee engagement. This 
assertion is supported by Ledwaba (2017, p. 60), who established 
that inadequate training and development prospects for women 
affect their morale and leave them without hope as regards 
growing in the mining industry. Organizations with high levels 
of engagement provide employees with opportunities to develop 
their abilities to acquire new skills and knowledge and to realize 
their potential (Simha and Vardhan, 2015, p. 5). Employees are 
more likely to commit to organizations that provide them with 
opportunities that facilitate career improvement (Aguenza and 
Som, 2012, p. 90). A lack of growth opportunities could lead to 
disengaged employees (van der Walt, 2008, p. 40).

Work–life balance
Work–life balance employment practice involves providing 
employees with an environment where they can balance what 
they do at work with responsibilities and interests outside the 
workplace (Almaaitah et al., 2017, p. 26). The mining industry 
has not been unsusceptible to the challenges of fostering work–
life balance for employees. Work–life balance is important for 
employee engagement (Lockwood, 2007, p. 4). Employees are most 
likely to be engaged in and attached to their organizations if they 
recognize that their employers consider their family life (Simha 
and Vardhan, 2015, p. 6). The study by van der Walt (2008, p. 40) 
on the engagement of employees in the mining industry in South 
Africa revealed that a lack of work–life balance was one of the 
factors that led to disengaged employees. Women in mining are 
most likely to take advantage of employment outside the mining 
industry that offers them more family-friendly work environments 
and arrangements that provide them with less physical, more 
comfortable jobs with higher salaries and higher social status 
(Botha, 2013, p. 200).
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Gender stereotyping and workplace culture
Workplace culture plays a role in employee engagement (Lockwood, 
2007, p. 4; Moletsane, Tefera, and Migiro, 2019, p. 128). For 
employees to be engaged, an organization needs to establish its 
employees’ feelings about their work environment (Moletsane, 
Tefera, and Migiro, 2019, p. 128). Effective engagement is also 
likely to depend on the type of organizational culture that is 
perceived by employees (Guest, 2014, p. 153). The overt prejudice, 
discrimination, and resistance towards women in mining could 
result in disengaged employees. The disengagement and alienation 
of women in mining are largely due to unequal workplace culture, 
the low perceived value by men, and lack of respect (AWRA, 2014). 
This assertion was corroborated by Hlapho (2015, p. 71), who 
found that the work environment and relationships with colleagues 
significantly affect employee engagement.

Hazardous working conditions and safety risks 
The hazardous working conditions and safety risks affect women’s 
perceptions and lead to the disengagement of those employed in 
the mining industry, which ultimately results in them leaving the 
industry as a whole (Bailey-Kruger, 2012, p. 15; Botha, 2014, p. 439; 
Simha and Vardhan, 2015, p.:5). Simha and Vardhan (2015, p. 5) 
highlight that the engagement levels of employees are affected if 
they do not feel secure or safe while working. Yuan, Li, and Tetrick 
(2015, p. 169) found that social interactions (co-worker support) 
and perceptions of safety practices (organizational commitment to 
safety) can collectively lead to high levels of engagement and safety 
behaviours. Therefore, organizations must implement appropriate 
measures to ensure equal health and safety measures for the 
engagement of women in mining.

Research methodology
The research was conducted from a relational epistemology 
perspective (the premise that relationships in research are best 
established through what the researcher considers appropriate for 
the study), a non-singular reality ontology (the assumption that 
there is no single reality and that all individuals have their own and 
unique interpretations of reality), a mixed-methods research design 
(integrating quantitative and qualitative research methods), and 
value-laden axiology (conducting research that benefits people) (see 
Kivunja and Kuyini, 2017, p. 35).

Sampling
Women employed in technical positions across various mining 
companies in South Africa were the target population for the 
quantitative phase of the study, while the qualitative phase focused 
on mining company representatives who were well-versed in issues 
of employee engagement. Convenience sampling (also known 
as availability sampling) was used to select the respondents for 
the quantitative phase of the study. The inclusion criteria were as 
follows: women who possessed some form of tertiary qualification 
in the frontline tasks of exploration, quantification, development, 
extraction and ,processing of mineral resources. This included 
women who were employed in positions requiring technical 
skills within the mining value chain, such as in geology, mining 
engineering, metallurgical engineering, chemical engineering, 
electrical engineering, analytical chemistry, mine surveying, and 
jewellery design and manufacturing. The exclusion criteria were 
women who were employed in administrative and supportive 
positions, such as clerical, secretarial, catering, and nursing and 
health work. In addition, purposive and convenience sampling 
was used to select the participants for the qualitative phase of the 

research. Purposive sampling is adopted when the researcher targets 
individuals with specific traits that are of interest or relevant to the 
study (Turner, 2019, p. 11).

Moreover, non-probability sampling was used; thus the 
sample size could not be determined in advance. A total of 282 
women in technical mining positions completed the structured 
questionnaire. Tthis sample size is comparable to previous studies 
conducted on women in mining (Botha, 2013 [156]; de Klerk, 2012 
[100]; Mangaroo-Pillay, 2018 [165])1. In addition, 11 employer 
representatives participated in the qualitative data collection phase. 

Tools and data collection
Quantitative data was collected using a web-based, self-constructed 
coded questionnaire. The questionnaire included two sections. 
Section A contained biographical questions, including age, highest 
qualification, marital status, having children, the requirement to 
work shifts, duration of employment in the mining organization, 
and industry and work committee involvement. For Section B, the 
original 17-item UWES was used to measure the women’s level 
of engagement in their organizations. Wilmar Schaufeli provides 
permission on his website to use the UWES (Carnahan, 2013,  
p. 43). This is the commonly used measurement scale for employee 
engagement (Schaufeli and Bakker, 2004, p. 295). The UWES 
contains 17 questions in total: six that measure vigour, five that 
measure dedication, and six that measure absorption (Carnahan, 
2013, p. 43). Since as early as 1999, studies have been conducted 
using the UWES and have shown that the scale is a valid tool that 
can be used to measure employee engagement (Carnahan, 201, 
p. 43). According to Schaufeli and Bakker (2004), the UWES is 
reliable and internally consistent, with a Cronbach’s alpha coefficient 
ranging between 0.80 and 0.90. The questionnaire was distributed 
through different channels. Among them was Women in Mining 
South Africa, which distributed the questionnaire’s link to women 
in technical mining positions in South Africa via their LinkedIn 
page. The questionnaire was also distributed to employees of various 
mines by human resource personnel, the Minerals Council South 
Africa, and the National Union of Mineworkers. 

In addition, semi-structured interviews were conducted, 
using an interview schedule. with employer representatives (who 
consisted mostly of human resource personnel) knowledgeable 
about employee engagement. The qualitative research participants 
were identified with the assistance of different mines, the MQA, 
and the National Union of Mineworkers. Owing to Covid-19 
restrictions, participants were encouraged to participate in the 
interviews via video meeting platforms such as Zoom, Microsoft 
Teams, or Skype. Participants also had the option to respond to the 
interview in written format. 

Data analysis and reporting
The following statistical analyses were applied in the study to provide 
meaning to the collected data: descriptive statistics (frequency 
distributions, means, and standard deviation [SD]), multivariate 
analysis (exploratory and confirmatory factor analysis [CFA]), 
comparison tests (independent t-test and analysis of variance 
[ANOVA]) and correlation tests (the Pearson product-moment 
correlation). For the qualitative analysis, thematic content analysis 
was done to identify and analyse patterns or themes across data 
sets (see Wilson and MacLean, 2011, p. For the qualitative analysis, 
thematic content analysis was done to identify and analyse patterns or 
themes across data-sets (see Wilson and MacLean, 2011, p. 551).

1The square brackets indicate the sample size achieved
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Table I
Biographical information
Item Category N %

Province currently employed

Free State 4 1.4
Gauteng 51 18.1
KwaZulu-Natal 6 2.1
Limpopo 29 10.3
Mpumalanga 46 16.3
North-West 109 38.7
Northern Cape 29 10.3
Western Cape 4 1.4

Mining subsector employed

Cement, lime, aggregates and sand 6 2.1
Coal mining 49 17.4
Diamond mining 13 4.6
Diamond processing 1 0.4
Gold mining 23 8.2
Jewellery manufacturing 2 0.7
Other mining (includes the mining of iron ore, chrome, manganese, copper, phosphates and salt) 65 2.0
Platinum group metals (PGM) mining 119 42.2

Age

20–29 91 32.3
30–39 127 45.0
40–49 47 16.7
50–59 14 5.0
60 and older 1 0.4

Highest qualification

No schooling 3 1.1
Less than high (secondary) school 1 0.4
Completed some high (secondary) school 4 1.4 
Standard 10 / Grade 12, NATED 3 / NCV Level 3 48 17.0
National / Higher Certificate 16 5.7
Advanced Certificate 8 2.8
Diploma 25 8.9
Advanced diploma 46 16.3
Bachelor’s degree 32 11.3
Honour’s degree 59 20.9
Master’s degree 32 11.3
Doctoral degree and/or postdoctoral degree 2 0.7

Duration of employment in present position

Less than a year 43 15.2
1–3 years 125 44.3
4–6 years 41 14.5
7–9 years 31 11
0 10 years or more 37 13.1

Duration of employment in mining 
organisation

Less than a year 3 11.3
1–3 years 86 30.5
4–6 years 61 21.6
7–9 years 28 9.9
10 years or more 55 19.5

Duration of employment in the mining 
industry

Less than a year 32 11.3
1–3 years 86 30.5
4–6 years 61 21.6
7–9 years 28 9.9
10 years or more 55 19.5

Employment at the mine
Underground 54 19.1
On the surface 154 54.6
Underground and on the surface 69 24.5

Requirement to work night shifts
No 197 69.9
Yes 84 29.8

Marital status

Married 87 30.9
Cohabiting/Living together 31 11.0
Single 145 51.4
Separated 18 6.4

Children
No 100 35.5
Yes 181 64.2
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Figure I—Confirmatory factor analysis results for the measurement model 
with standardized regression weights and correlations

Ethical considerations
The Basic and Social Sciences Research Ethics Committee of the 
Faculty of Humanities, North-West University, granted permission 
to conduct the research (ethics number NWU-01007-20-A7). The 
researcher adhered to the following ethical standards: voluntary 
participation, informed consent, anonymity, confidentiality, privacy, 
respect, no harm, and protection from undue risks (Gravetter and 
Forzano, 2009, p. 107; Wilson and MacLean, 2011, pp. 599, 611). 
Data was collected face -o-face, and all the necessary Covid-19 
protocols were adhered to (e.g., permission to access the location, 
wearing masks, sanitizing, physical distancing, safety toolkit for 
fieldwork, clean and disinfected equipment, and self-monitoring for 
symptoms).

Limitations of the study
It was expected that the study would be subject to certain 
limitations. One of the limitations encountered pertained to 
the process of data collection. The data was gathered during the 
peak of the Covid-19 pandemic’s lockdown restrictions. This had 
a significant impact on the approach, timing, and duration of 
data collection. At the outset, data was intended to be collected 
through direct interpersonal interaction. However, owing to the 
lockdown restrictions, not all data could be gathered through this 
particular method. Supplementary data collection strategies were 
employed, including the use of social media platforms. Owing to the 
system of multiple work shifts in the mines, some difficulties were 
encountered collecting data face-to-face. To address this challenge, 
appointments were scheduled to accommodate respondents with 
busy schedules. The data collection process was facilitated by the 
assistance of human resource personnel at the mines where data was 
collected during respondents’ designated lunch breaks, when they 
were reporting for work, and during knock-off periods. In addition, 
to increase the number of respondents who participated in the 
study, the Mining Qualifications Authority (MQA) encouraged their 
registered companies to participate and assisted the researcher in 
obtaining access to the mines.

Furthermore, the use of the non-probability sampling technique 
imposed limitations as regards generalizing findings to the broader 
population under investigation (women occupying technical mining 
positions in South Africa). Consequently, the results and findings 
of the study are limited to the individuals who participated in the 
research.

Empirical results: Quantitative analysis
Biographical information
The structured questionnaire was completed by 282 women in 
technical mining positions, although some did not complete all 
sections. These questionnaires were not disregarded entirely. Only 
sections that were satisfactory and contained valuable and useful 
information were retained. As a result, the quantity of responses 
varied between questions. Table I presents the biographical results 
from the respondents.

The respondents were from eight provinces of South Africa, 
with the majority (38.7%; N = 109) employed in the North-  
Province. The Free State and the Western Cape had the least 
respondents (both at 1.4%; N = 4). The subsectors represented 
were coal mining, gold mining. platinum group metal (PGM); 
other mining (including iron ore, chrome, manganese, copper, 
phosphates. and salt), cement, lime, aggregates and sand; diamond 
mining and processing, and jewellery manufacturing. PGM mining 
had the highest representation (42.2%; N = 119), and only one 
respondent (0.4%) represented diamond processing. 

Most respondents (45%; N = 127) fell in the age group 30–39, 
followed by those in the 20–29 age group (32.3%; N = 91). Only a 
few respondents (1.1%; N = 3) stated that they had not attended 
school. Post-standard 10 comprised 78% (N = 220) of those with 
qualifications. Most of this cohort had an honours degree (20.9%; N 
= 59) or an advanced diploma (16.3%; N = 46). 

Just over half (51.4%; N = 145) of the respondents indicated 
that they were single. The majority of respondents (64.2%; N = 
181) indicated that they had children and had worked for their 
organizations for the past one to three years (30.5%; N = 86). About 
a quarter (25.9%, N = 72) were involved in a work committee. 
Slightly more than half of respondents (54.6%; N = 154) worked on 
the surface and were not required to work night shifts (69.9%; N = 
197).

Validity and reliability of employee engagement
A CFA was conducted to test the structure and relationships between 
the latent variables that underlay the data. The results of the CFA for 
the measurement model with standardized regression weights and 
correlations are depicted in Figure 1.



Employee engagement among women in technical positions in the South African mining industry

533The Journal of the Southern African Institute of Mining and Metallurgy VOLUME 123 NOVEMBER 2023

The results depicted in Figure I satisfactorily support the 
measurement of vigour by six items, dedication by five items, and 
absorption by six items. All factor loadings were statistically significant 
at the 0.05 level. The factor loadings for vigour ranged from 0.533 to 
0.874, for dedication from 0.611 to 0.866, and for absorption from 
0.575 to 0.850. The commonly accepted factor loadings are those 
greater than 0.30 (Field, 2009, p. 631). The higher the factor loading, 
the greater the contribution of the variable to the factor (Yong and 
Pearce, 2013, pp. 80–81).

The results of the goodness-of-model-fit indices (chi-square 
statistic divided by degrees of freedom [CMIN/DF], Comparative 
Fit Index [CFI] and root mean square error of approximation 
[RMSEA]) yielded values that indicated an acceptable fit between the 
measurement model and the sampled data. The CMIN/DF obtained a 
value of 3.610, which is satisfactory according to Carmines and McIver 
(cited by Shadfar and Malekmohammadi, 2013, pp. 585–586) and 
Mueller (1996). The CFI was 0.910, indicating a good fit (Hair et al., 
2010; Mueller, 1996; Paswan cited by Shadfar and Malekmohammadi, 
2013, p. 2010; Mueller, 1996; Paswan, cited by Shadfar and 
Malekmohammadi, 2013, p. 585). The RMSEA value was 0.906 with a 
90% confidence interval of 0.087 (low) and 0.106 (high), showing an 
acceptable fit (Blunch, 2008). The Cronbach’s alpha coefficient values 
for vigour, dedication and absorption were 0.881, 0.887, and 0.860, 
respectively. This showed good reliability and internal consistency 

Table II

Descriptive statistics of employee engagement

N Minimum Maximum Mean *SD

Vigour 278 1.00 5.00 3.6605 0.5091
Dedication 278 1.00 5.00 3.7935 1.01791
Absorption 278 1.0 5.00 3.6116 0.93487
* Standard deviation

Table III
Association between shift work, having children and work committee involvement, and employee 
engagement among women employed in technical mining positions 

Group statistics Independent samples test
Effect size

Factor N Mean *SD P-value

Shift work 

Vigour Yes 83 3.54 0.97
0.1 0.18

No 195 3.71 0.94 
Dedication Yes 83 3.63 1.09

0.09 0.23
No 195 3.86 0.98

Absorption Yes 83 3.54 0.99
0.39 0.11

No 195 3.64 0.91
Having children

Vigour Yes 178 3.72 0.97
0.20 0.16

No 100 3.56 0.92

Dedication Yes 178 3.84 0.99
0.35 0.12

No 100 3.72 1.06

Absorption Yes 178 3.72 0.90
0.01 0.31

No 100 3.43 0.98
Work committee involvement

Vigour Yes 72 3.79 0.98
0.18 0.19No 206 3.61 0.94

Dedication Yes 72 4.03 0.95
0.02 0.32

No 206 3.71 1.03 

Absorption Yes 72 3.74 0.94
0.17 0.19

No 206 3.57 0.93

* Standard deviation
d = 0.2: small effect size; d = 0.5: medium effect size; d = 0.8: large effect size

since Cronbach’s alpha was greater than the recommended threshold 
of 0.70 (Child, 2006; Hair et al., 2010; Kaiser, 1974).

The descriptive statistics of employee engagement are presented in 
Table II. The response categories consisted of the following: 1 = almost 
never or a few times a year or less; 2 = rarely or once a month or less; 
3 = sometimes or a few times a month; 4 = often or once a week; and 
5 = very often or a few times a week. The research results indicate that 
all three factors obtained mean scores of more than 3.6. Dedication 
obtained the highest mean score (3.79), followed by vigour (3.66) 
and absorption (3.61). This indicates that the respondents showed 
acceptable levels of engagement (feelings of dedication, vigour, and 
absorption); however, there is still room for improvement. 
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In addition to the validity and reliability analysis, the association 
between the biographical variables and employee engagement was 
explored. The results are discussed below.

Association between biographical variables and employee 
engagement 
Independent samples t-tests and ANOVA tests were conducted 
on various biographical variables to determine whether there was 
an association between these variables and employee engagement 
factors. The results of the t-tests are depicted in Table III. 

Table III shows that there was no association between the 
requirement to work shifts and employee engagement; the p-values 
measured above 0.5 and the effect sizes ranged from negligible to 
small for all the engagement factors. 

The results of the t-tests showed no significant differences 
between the mean scores of respondents with and without children 
for vigour and dedication. However, significant differences 
between the mean scores were found for absorption (p-value = 
0.01). Respondents with children (M = 3.72) scored higher on 
absorption than those without children (M = 3.43); the effect size 
(d = 0.31) showed a small to medium effect. Therefore, respondents 
with children appeared to recognize absorption (a pleasant state 
of association with one’s work in the workplace) more as a factor 
affecting employee engagement than respondents who did not have 
children. 

The results of the t-tests further showed no significant 
differences between the mean scores of respondents involved 
in a work committee and those that were not for vigour and 
absorption. However, significant differences between the mean 
scores were found for dedication (p-value = 0.02). Respondents who 
were involved in a work committee (M = 4.03) scored higher on 
dedication compared to those who were not (M = 3.71); the effect 
size (d = 0.32) showed a small to medium effect. This implies that 
respondents who were involved in a work committee were more 
likely to show traits of dedication (having a sense of significance, 
enthusiasm, inspiration, and pride in working for a particular 
organization) than those not in a work committee.

The ANOVA test showed no significant differences between 
the mean scores of the marital status categories for all the employee 
engagement factors; the p-values measured above 0.5, and the effect 
sizes ranged from negligible to small.

Table IV presents the results of the correlation tests between age, 
highest qualification, and duration of employment in the mining 
organization and industry, and engagement. 

 Table IV shows a small negative correlation between the 
duration of employment in an organization and dedication (p-value 
= 0.008; r = -0.163). This implies that the lomger that respondents 
had been employed in a specific organization, the less dedicated 
they were to their organizations. 

Empirical results: Qualitative analysis
The qualitative findings that emerged from the semi-structured 
interviews are presented in themes derived from transcripts. 
The qualitative research aimed to provide detailed information 
on factors that affect women's engagement in technical mining 
positions from the perspective of employers. 

Eleven semi-structured interviews were conducted. Most of 
the research participants (10) were human resource personnel, 
except for one, who was a rock engineering superintendent. The 
participants were mainly from the PGM subsector,.

After gauging the participants’ understanding of employee 
engagement, the researcher read the study’s definition of the 
term to channel responses contextualized within the study’s 
conceptualization.

Factors affecting employee engagement 
The main factor affecting employee engagement was the lack of 
career development opportunities. Three participants (P1, P2, and 
P4) said there were few career development opportunities, such as 
being promoted to higher positions. They asserted that women had 
to work twice as hard as men to be considered for promotion. The 
following comments illustrate these points:
  Growth opportunities within the company. But for a female, for 

a mother, it’s a bit difficult. That person will have to almost work 
twice as hard as the male to get to be seen to be considered for the 
next level. (P1, PGM subsector)

  Having few career development opportunities affects women’s 
drive in the workplace. Career development becomes an issue. (P2, 
PGM subsector)

  Their career growth takes longer than that of men. (P4, PGM 
subsector)

Table IV

Correlations between age, highest qualification and duration of employment in the mining organization and 
industry, and engagement

Factor Age Highest 
qualification

Duration of 
employment in 

current position

Duration of 
employment in 

the organization

Duration of 
employment in the 

mining industry
Vigour Pearson correlation 0.020 −0.01 0.00 −0.074 0.038

Sig. (2-tailed) 0.739 0.827 0.977 0.236 0.538
N 277 273.00 274.00 259 261

Dedication Pearson correlation 0.015 0.01 -0.09 −0.163** −0.019
Sig. (2-tailed) 0.806 0.899 0.128 0.008 0.763
N 277 273.00 274.00 259 261

Absorption Pearson correlation 0.108 −0.04 0.01 −0.060 0.104
Sig. (2-tailed) 0.074 0.490 0.894 0.334 0.094
N 277 273.00 274.00 259 261

** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
(a) small effect: r = 0.1; (b) medium effect: r = 0.3; (c) large effect: r > 0.5
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Other factors that were mentioned were unfavourable working 
conditions, work–life balance, and workplace culture (P1, P4, and 
P5). Women had to balance household responsibilities with work 
duties; sometimes, they did not even have time for themselves. 
In addition, the male-dominated work culture was described as 
intimidating, and women had to adapt and adjust to it. Some of 
these sentiments were expressed as follows:
  Unfavourable working conditions. (P4, PGM subsector)
  The mining environment is not easy for a woman. She is a mother, 

she’s a breadwinner, and she needs to take care of the kids and the 
husband. They have responsibilities at home. That’s demotivating 
in the sense that there is so much that they need to compromise 
for them to be able to work here and be a mother at home and to 
take care of responsibilities there, to the extent where you don’t 
even have time for yourself. (P1, PGM subsector)

  Male domination, the work culture of mining affects women’s 
engagement. (P5, Other mining)

  I think it is quite intimidating … and say you need to adapt … 
and you need to adjust to the way things are being done and the 
culture around here. (P1, PGM subsector)

Measures implemented by mining organizations to keep 
women engaged
Participants P1, P4, and P5 said their organizations provided 
platforms for women to express their concerns and challenges. 
Women used these platforms to communicate concerns they were 
facing at work and to raise issues that needed to be addressed 
to create a more suitable work environment for women. The 
availability of such platforms is thought to create a haven for women 
and make them feel valued. The following quotes indicate some of 
the participants’ assertions of measures implemented by mining 
organizations to keep women engaged:
  First of all, you need to recognizerecognise that you have women 

in he workplace. You need to give them a voice. By giving them a 
voice, they feel appreciated. (P1, PGM subsector)

  We have created platforms where women can feel safe to talk 
when encountering challenges. (P4, PGM subsector)

  The mine has an open platform where women can talk about 
issues that affect them whilst working here. (P5, Other mining 
subsector)
Furthermore, women were said to be protected from any form 

of sexual harassment (P1 and P5). Sexual harassment was not 
tolerated under any circumstances, and those who were found guilty 
of it were dismissed. The following comments demonstrate these 
points:
  The company is going an extra mile to protect the women. In 

this company, for example, we recently had a sexual harassment 
incident from a manager’s level. That person is no longer working 
here. We do not protect perpetrators in this environment. 
(P1, PGM subsector)

  They are also taking legal actions against men that contravene 
these policies. You can even lose your job because of that. If you 
are a man and harassing women. (P5, Other mining subsector)
There were also initiatives in place aimed at getting women 

into leadership roles (P1, P3, P4, P5, P6, P8, and P11). These were 
implemented through programmes that encouraged employees to 
study further to enhance their skills. In addition, one participant 
(P1) stated that managers were discouraged from assigning women 
to night shifts to allow for work–life balance and to ensure that 
women were safe at work. The following assertions demonstrate 
these points:

  Because this is a 24/7 operation, we discourage managers to put 
our women on night shift because of safety reasons and because 
we understand that they’ve got responsibilities at home. (P1, PGM 
subsector)

  Women are progressing in technical management positions. (P4, 
PGM subsector)

  There are programmes and learnerships offered in the company 
and skills development. (P8, PGM subsector)

Discussion
The results show that the three-factor structure (vigour, dedication, 
and absorption) of the UWES fit the sample data reasonably 
well. Cronbach’s alpha coefficients showed good reliability and 
internal consistency for the three factors. Two goodness-of-model-
fit indices (CMIN/DF and CFI) indicated a good fit, while the 
RMSEA indicated an acceptable fit. The mean scores of all three 
factors were greater than 3.6, indicating relatively acceptable levels 
of engagement (feelings of dedication, vigour, and absorption); 
however, there is still room for improvement. 

The t-test and ANOVA revealed no significant differences 
between the mean scores of the different categories (Yes/No) for 
the requirement to work night shifts and marital status for the 
engagement factors. However, the results of the t-test and effect size 
revealed that respondents with children were more absorbed in 
their work (i.e., they had a pleasant state of association with their 
work in the workplace) than without children. they had a pleasant 
state of association with their work in the workplace) than those 
without children. Furthermore, the t-test and effect size showed that 
respondents who were involved in a work committee were more 
likely to exhibit traits of dedication (having a sense of significance, 
enthusiasm, inspiration, and pride in working for a particular 
organization) (Schaufeli and Bakker, 2004, p. 295) than those who 
were not part of a work committee. 

The results of the Pearson product-moment correlation revealed 
a small negative correlation between the duration of employment 
in an organization and dedication. This indicates that the more 
years respondents had been employed in a specific organization, 
the less dedicated they were to that organizations. This confirms 
Bakar’s (2013, p. 206) finding that employees who had worked in an 
organization for a shorter period tendedtend to be more engaged 
than those who had worked there for a longer period. According 
to Bakar (2013, p. 206), individuals may be more excited about 
their work in the first few years at a company, resulting in higher 
engagement levels than those who have been in the organization 
longer. These results also align with Boikanyo’s (2012, p. 73) finding 
that employees with zero to two years’ experience were the most 
engaged. 

The qualitative research indicated that the dearth of career 
development opportunities for women, such as promotion 
opportunities, is the major factor affecting employee engagement. 
The participants asserted that women had to work ‘twice as hard 
as men’ to be considered for promotion. There is a significant 
relationship between career development and employee 
engagement, as evidenced by the literature (Guest, 2014, p. 146). 
Hlapho (2015, p. 71) discovered that employee engagement is 
influenced by practices such as training and development and career 
advancement possibilities. Therefore, a lack of career development 
may result in disengaged employees (van der Walt, 2008, p. 40).

Other factors affecting engagement, according to the 
participants, included unfavourable working conditions, such as 
being required to work in hazardous or labour-intensive conditions. 
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Botha (2013, p. 439) and Simha and Vardhan (2015, p, 5) emphasize 
that employees’ engagement levels will suffer if they do not feel 
secure or safe at work. Yuan, Li, and Tetrick, p. (2015:169) support 
this assertion, stating that a positive perception of safety practices 
(an organization’s commitment to safety) is one of the factors that 
can contribute to high levels of workplace engagement.

Another issue affecting employee engagement is work–life 
balance. Participants indicated that women were expected to 
balance household responsibilities with work obligations, leaving 
little time for themselves. According to Lockwood (2007, p. 4), 
work–life balance is critical for employee engagement. Employees 
are more likely to be engaged and attached to their employers if 
they understand that their employers acknowledge the value of 
their family life (Simha and Vardhan, 2015, p. 6). Previous research 
on women in mining in South Africa (Botha, 2013; van der Walt, 
2008) identified a lack of work–life balance as a factor contributing 
to disengaged employees. The lack of engagement may result in 
women leaving the mining industry for industries that provide more 
family-friendly work environments and less physically demanding 
jobs (Botha, 2013, p. 200).

In addition, the male-dominated work culture, to which women 
must adapt, affects women’s engagement in technical mining 
positions. Women in mining are reported to feel disengaged and 
alienated due to unequal workplace culture, men’s low perceived 
value of women, and a perceived lack of respect for them (AWRA, 
2014). As a result, overt bias, discrimination, and resistance against 
women in mining may result in disengaged women employees.

Conclusion and recommendations
The study respondents, on average, showed fairly high levels of 
engagement (feelings of dedication, vigour, and absorption), 
although there is still room for improvement. The qualitative 
research revealed that the lack of career development opportunities, 
unfavourable working conditions, gender stereotyping, work–life 
balance, and mining’s male-dominated work culture all affect 
engagement. These factors corresponded to those identified in the 
literature. 

It is recommended that employee engagement be elevated to 
a core human resource function. Human resource professionals 
should collaborate with mine supervisors and managers to develop 
programmes encouraging employees to be more absorbed in and 
dedicated to their work. The emphasis, however, should not be 
solely on absorption and dedication. The programmes t could be 
constructed using Schaufeli et al.’s (2002) conceptualization of 
engagement, which views engagement through a positive lens, 
resulting in a workforce marked by a positive, fulfilling, work-
related state of mind characterized by vigour, dedication, and 
absorption. Employees (both new and existing) should also be 
involved in developing these programmes and should be monitored 
regularly.

Mining organizations should accord high priority to enhancing 
working conditions for women and adopting work arrangements 
that foster a healthy work–life balance. It is advisable for mining 
organizations to proactively address any unfavourable working 
conditions that may impede women's engagement levels in 
the workplace, and consider the adoption of flexible working 
arrangements, even though mining typically has predefined 
systems of operation. This can be achieved using technological 
advancements that effectively minimize the need for manual labour. 
Moreover, it would be advantageous to implement daycare facilities 
specifically tailored for mothers with young children at mining 
sites. If deemed practicable, it may also be worthwhile to consider 

tlimiting the amount of night shift work undertaken by female 
employees. Moreover, mining organizations should prioritize career 
development to enhance women's engagement. To achieve this, it 
is recommended that mining companies implement measures to 
facilitate study assistance, mentoring, coaching, and participation 
in training and development programmes. By addressing these 
aspects, the industry can enhance its appeal to women, foster 
their engagement, and contribute to the mitigation of the male-
dominated work culture prevalent in mining. It is recommended 
that human resource managers undergo training to acquire the 
necessary skills to effectively manage employee engagement and 
address any barriers that impede it.
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Erratum- June 2008
It has come to our attention that some numbering in the paper entitled: 'Application of modified Hoek-Brown transition relationships for assessing 
strength and post yield behaviour at both ends of the rock competence scale' by T.G. Carter*, M.S. Diederichs†, and J.L. Carvalho* was listed 
incorrectly. The paper was published in SAIMM Journal vol. 108, no. 6, pp. 325-338.

For the correct numbering on page 333 in the paragraph: 

This suggests that intact properties should account for nearly 50% of the rock mass behaviour. Adjustment according to the transition function then 
results in the following modified H-B parameter values: s* = 0.445; a* = 0.747; mb* = 2.691

mb* in the second sentence should be 1.68 and not 2.691.

and in the paragraph below:

Comparing these modified values with the conventionally calculated H-B values the most significant change occurs in s, (namely, s = 0.000138 by 
conventional calculation to s* = 0.445 through the transition relationship). As the s value provides the main control on strength under very low to no 
confinement, this change has a significant impact on the computed extent of the plastic zone. Pushing the envelope to linearization by taking a*  
= 0.747 versus a = 0.544 and increasing mb from 0.4 to mb* = 2.7 results also in an increase in friction angle of about 15° at confinements 

mb* in the last sentence should be 1.7 and not 2.7.


