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Background and Rationale of the Women and the Mine of
the Future Project

The large-scale mining sector is facing fundamental structural changes resulting from global
megatrends. These include rapid technological advances and the rising demand for minerals
and metals caused by the energy and digital transitions, as well as growing pressure from
investors, civil societies, and consumers to mine more responsibly and equitably. Growing
awareness of the contributions of mining toward a range of Sustainable Development Goals
(SDGs), such as economic growth, employment, and development impacts, is also a driving
force for inclusive, safe, and responsible mining.

FIGURE 1. The forces shaping the future of mining
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Compounded by each other—and recently accentuated by the COVID-19 pandemic—those
forces will fundamentally alter the way the mining sector operates. This will have significant
implications for mining governance, business models, organizational structures, work
environments, and operations of mining enterprises, as well as for policy-makers, employers,
workers, their families, and communities.

The pace and breadth of those changes will inherently be country—and context—specific.
They will have significant implications for the labour market and for local supply chains, with
potentially deeper impacts for mining communities. Because the mining sector is currently
male dominated, those changes are expected to impact men and women differently. To better
understand those impacts and the opportunities they offer for women, the current state of
play of the representation of women in the mining workforce needs to be thoroughly analyzed.

Regrettably, there is a dearth of consistent, detailed, and comparable data sets and
in-depth analysis regarding the status of employment, by gender, in the large-scale
mining sector. Additionally, there is insufficient systemic assessment of women's direct
participation in mining operations by occupation, level of education, and skills by country,
let alone their working conditions and salaries. This lack of consistent and detailed data
on gender equality in mining employment is even more pronounced when data is sought
regarding indirect employment along the mining supply chain. There are no reliable
estimates of the number of women that are indirectly employed in mining supply chains,
such as in businesses that supply goods and services to the mining sector, and even less
information about their conditions of work.

The lack of a reliable baseline regarding the working conditions of women and men in large-
scale mining is preventing any meaningful policy reforms and investments in gender equality
and a more inclusive and diverse mining workforce. In particular, the rapid technological
changes and rising demand for minerals needed for the low-carbon and energy transitions will
have sweeping effects on the mining labour force. The data challenges today, however, render
any forecasts about the changing nature of occupations and related skills needs for the
large-scale mining sector, its suppliers, and host communities weak and speculative. Since
policy-makers are concerned about future skills needs, and large-scale mining companies are
already competing for global talent, they need more and better data and information about
the barriers and potential for attracting more women to work in the mines of the future.

If the large-scale mining sector is to become more inclusive and contribute to the
achievement of the 2030 Agenda for Sustainable Development—specifically of SDG 5 on
gender equality and the empowerment of women and girls and SDG 8 on inclusive growth and
decent work—it is necessary to address these data and analytical gaps, support countries
with tools and guidance to navigate the transition toward the mine of the future, and provide
dedicated policy support to all stakeholders likely to be impacted.

Project Design

This global report is part of the Women and the Mine of the Future (WMF) Project, which has
three phases.

Phase |, which is the subject of this global report, establishes a baseline for a sample of
12 countries to uncover the existing gender-disaggregated profile of workers in large-
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scale mining,! with particular attention being paid to the participation of women and the
occupations in which they work.

Phase Il will seek to understand the potential impacts of technological advances and the
rising demand for minerals for the low-carbon and energy transitions in terms of the skills
needed for the future of mining. Skills anticipation studies will be carried out in a limited
number of countries, with a specific focus on opportunities and challenges for women in the
mines of the future.

Phase Ill will explore the potential impacts that technological advancements, higher demands
for minerals, and responsible mining requirements will have on women along the mining supply
chains. This phase will focus on upstream opportunities, notably through mining procurement,
and, where possible, on indirect downstream opportunities.

Through the implementation of these consecutive phases, the project will provide a set
of practical policy tools and recommendations for governments, mining companies, and
representatives of mineworkers and other key stakeholders to address the barriers faced
by women in mining and to advance gender equality in the mine of the future. Those
recommendations will aim to:

+ Improve gender-disaggregated data collection and analysis on changing mining
occupations, skills, and job profiles.

+  Overcome challenges faced by women to access current and future employment in
decent conditions of work in the large-scale mining sector.

+ Support women employed in mining and women living in mining communities to have
access to better job opportunities in the mining sector and in supply chains.

» Provide guidance on ways and means to empower and support women in their career
paths, while fighting stereotypes, bias, working conditions, or discrimination that may
hinder their advancement in the sector.

Selected Countries

This global report is based on data collected from a sample of 12 countries: Argentinag,
Australia, Brazil, Canada, Chile, Colombia, Ghana, Mongolia, Peru, South Africa, Sweden, and
Zambia. The countries were carefully selected from a set of criteria that take into account
different levels of development and a balance in their geographical location. One of the

key selection criteria was the availability of reliable and updated national statistics, such

as data produced in Labour Force and Household Surveys, as well as other data collected

at the national and regional levels, and preferably reviewed, validated, and published by the
International Labour Organization (ILO). Other secondary criteria considered were membership
in the IGF, the presence of Women in Mining organizations, and Extractive Industries
Transparency Initiative-implementing countries with the presence of multistakeholder groups.
The existence of a gender policy in the mining sector was also considered.

1 Demographic data collected at the national level are usually based on sex as opposed to gender,

and as a result do not capture gender identity and diversity within the mining industry. This means
that gender-diverse individuals such as trans people and non-binary people are not captured by the
data, and neither are the social reality and norms that affect how they are perceived and treated in the
workplace. For this reason, the analyses in the country reports—and, as a result, the global report—very
much remain divided along the female-male and women-men sex and gender binary.
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Project Methodology for Phase |

This global report is a cross-country analysis of the major trends in women'’s participation

in the large-scale mining labour force. It is based on the findings gathered from baseline
studies of the 12 countries selected. These baseline studies were designed to gather gender-
specific data from countries with different socio-economic contexts. For each country report,
researchers used official national statistics to allow cross-country comparison. The global
report also draws on data from the ILO (see Figure 2).

Of the 12 countries selected for the project, the global report is based on the completed

final reports from Australia, Brazil, Canada, Chile, Ghana, Mongolia, Peru, South Africa, and
Sweden. Preliminary findings for Argentina were considered. At the time of the drafting of this
report, the final country reports from Colombia and Zambia are still being produced, and their
findings will be contrasted with the trends and challenges identified in the present document
at a later stage. Detailed data and statistics from the ILOSTAT database were available

for all countries and were considered for this report, with the exception of mining data for
Canada, Australia, and Argentina, which was unavailable. For more information on the detailed
methodology as well as limitations, please refer to the Methodological Note in Appendix A.

FIGURE 2. Summary of project methodology
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that provided country-specific diagnosis of
policies and data related to employment,
education levels, age, skills, gender pay gap
and other critical profiles of women and
men in the large-scale mining sector.

For more information on the detailed methodology as well as limitations, please refer to the
Methodological Note in Appendix A. Specific data challenges and limitations are discussed in
detail in Chapter 3.
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Purpose of the Global Report

The first phase of the WMF project aims at ascertaining the gender-disaggregated profiles

of workers in the large-scale mining sector in 12 countries. Historical data is essential to help
policy-makers, corporate leaders, and women workers (and their organizations) ask the right
questions and is essential for better-informed policies to advance women's participation in
the mining sector. In that regard, this global report highlights, in a comparative way, the main
data findings from the country reports as well as global trends observed across countries that
can be drawn from ILO data.

TABLE 1. Summary of the dos and don’ts of this global report

What this global report DOES NOT do What this global report DOES

The report does not include the The report considers the participation

participation of women in the artisanal of women in large-scale mining only. The

and small-scale mining sector and does definition of “mining” is the one used in

not include data from oil and gas. the International Standards for Industry
Classification (ISIC) as defined by the United
Nations.

This report does not provide a diagnostic Phase | of the WMF project provides a

for the underrepresentation of women in snapshot of the profile of workers in the

the mining workforce. large-scale mining sector. It is a data
analysis report that establishes a baseline
for the participation of women in the mining
workforce based on data from 12 countries.

The report does not make projections The second phase of the project will analyze
about the extent to which the future of the changes in the sector and forecast the
mining will be more inclusive for women opportunities the sector will offer (and the
or not. skills needed) in the future and will therefore

provide recommendations for the future
representation of women in the mining

workforce.
This report does not cover women's This phase of the WMF project focuses on
representation in mining supply chains. direct employment only. The third phase will

focus on the supply chains.

The report does not analyze the reasons Where relevant, the existing literature
and root causes of the gender divide in and findings from the qualitative sections
the sector. of country reports are utilized to provide

context for some trends observed across
countries. This is a complement to the report,
not the overall objective.
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What this global report DOES NOT do What this global report DOES

The analysis of the data provided in this While the selection of the countries was
report should not be interpreted to make done in a way to ensure global representation,
generalizations that would apply to all a sample of 12 countries is not sufficient
mineral-producing countries in the same to draw general conclusions on gender

way. equality in mining. Similarly, the limited data

availability in some countries does not allow
us to generalize the findings across countries
with similar levels of development.

Instead, the report brings together main
trends and, where relevant, showcases some
particularities to underscore nuances.

The data included in the report is not The data collected and represented in
consistently inclusive in terms of gender national statistics are disaggregated by
disaggregation. sex and are not sensitive to measuring

trans or non-binary persons. In cases where
intersectional disaggregation was available
(i.e, by race, ethnicity, and Indigeneity) these
findings were presented and analyzed. These,
however, remain country specific.

Structure of the Global Report

The first chapter contrasts the data findings from the ILO and from country baseline studies
against a set of commonly held assumptions about the large-scale mining sector, which are
explored in more depth in the literature review in Appendix B. While the data from the ILOSTAT
database is used to enable comparison across different countries, the findings of the country
baseline studies offer more granular data and explore nuances and country particularities,
which are then analyzed against each assumption.

Chapter 2 is forward looking and outlines global trends for the future of large-scale mining,
namely the deployment of disruptive technologies as well as the need to adapt to the
impacts of climate change and to the rising demand for minerals for the energy transition to
the low-carbon future. It relies on previous IGF research and a review of available literature,
and it looks at the consequences those global forces may have on mining occupations. This
chapter relies on the findings of the ILO data and country reports to map out the gender
dimensions of a changing mining industry.

Chapter 3 identifies the main data gaps and challenges that need to be addressed to enable
evidence-based policy-making and open opportunities for women to participate in the future
of mining.

Chapter 4 offers an overview of policy recommendations for governments, companies, and
workers to consider.

A detailed methodological note, a review of existing literature on large-scale mining, and a
summary table of maternity leave policies for the country studies and a sample of mining
companies can be found in the appendices.




This chapter analyzes the gender-disaggregated data gathered during the first phase of the
WMF Project, profiling the women working in the large-scale mining sector.2 The objective is
to highlight, in a comparative way and based on country case studies and ILO data from 12
selected countries, the assumptions and trends around women's participation and working
conditions in large-scale mining, exploring the challenges that female workers face in specific
jurisdictions and globally.

While the data gathered confirm that female workers are globally underrepresented in large-
scale mining activities, it also highlights that many countries are experiencing a gradual
increase—albeit at a very slow pace—in the number of women in the large-scale mining
labour force. This is a promising sign that the dynamics that historically prevailed in the sector
are improving. However, the report also shows that it is not yet possible to talk about a true
integration of women in the mining workforce. The relative increase in the number of women
employed in mining is not synonymous with increased gender equality either. Structural
barriers, biases, and discriminatory practices and working conditions impeding women'’s
empowerment still largely prevail and need to be concurrently and duly addressed.

Assumption 1: The large-scale mining sector is a small
employer compared to other economic sectors.

Large-scale mining is capital intensive, and the sector is therefore a small direct employer
at the national level. Indirect employment—linked to supply chain activities and induced
employment created through economic support sectors around mine sites—is more
significant.3 This assumption generally holds true in the countries studied for this project.
However, as the trends below highlight, there are some important nuances that merit
particular attention.

2 For the purposes of this project, the term “mining sector” also includes “quarrying” activities,
considering that the data provided by some countries encompassed both activities.
3 Gendered analysis of indirect and induced employment falls outside the scope of this study. The

IGF intends to dedicate another phase of this project to analyze those job opportunities and how they
impact female labour force.
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Trend 1: Large-scale mining is indeed a small direct employer.

Figure 3 shows the share of workers employed in the large-scale mining sector across 12
countries. Large-scale mining in Mongolia has the highest employment rate (IGF, 2022f), with
4.2% of total employment. Argentina and Sweden have the smallest share, with large-scale
mining accounting for only 0.1% and 0.2% of total employment, respectively. The share of
direct employment in large-scale mining reflects the structure of the economies and the size
of the mining sector, compared to other economic activities. In more diversified economies
like Brazil and Sweden, the share of direct employment in large-scale mining is smaller.
Similarly, in countries that have a large mining sector, such as in South Africa, or in Mongolia,
the share of direct employment is higher.

FIGURE 3. Share of workers engaged in large-scale mining and quarrying sector (%)
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Source: Authors’ calculations, based on ILO database, 2018, except Australia, ILO database, 2016 (IGF,
2022a); Chile (IGF, 2022d), and Ghana ILO database, 2017 (IGF, 2022¢). Data from Canada are from
national statistics, 2021 (IGF, 2022c¢).

As highlighted in Trend 3 below, it is important to note that mining employment is highly
cyclical in line with the boom-and-bust cycles of the mining industry. These cycles can have
significant impacts on the industry and on its workers as well as for investors, enterprises in
mining supply chains, and local mining communities. For instance, a sharp drop in demand for
minerals during downcycles can have a negative impact on prices and revenues, which in turn
may force mining companies to reduce operations and spending. This impact will have ripple
effects throughout mining supply chains, with fewer opportunities for suppliers of goods and
services, and a loss of jobs and livelihoods in the industry itself and in mining communities.
Women tend to be more impacted than men, as shown under Assumption 2, Trend 3 (below).

Trend 2: Mining is a small employer at national level but is
otherwise a key economic sector.

Despite its relatively small share of employment at the national level, the sector is
nonetheless significantly important to the national economy in many countries.
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Mongolia 2 96 909 875 pp* 23 2127 3
Zambia 7 931 795 6.57 pp 36.02 971 4
Chile 13 88.2 582 449 pp 1773 612 27
Australia 15 88 596 612 pp 911 8.16 36
South Africa 17 864 455 899 pp 9.68 295 37
Peru 20 84.8 60.2 2.54 pp 1191 394 11
Brazil 30 777 18.6 509 pp 2.65 309 52
Ghana 32 75.2 414 010 pp 6.01 817 15
Colombia 34 743 24.2 6.88 pp 0.59 0.89 19
Canada 42 712 132 223 pp 221 097 50
Sweden 54 609 5.6 116 pp 074 0.64 64
Argentina Q3 42.6 22 -4.58 pp 0.73 0.69 82

Source: ICMM, 2022.

Note: *pp refers to percentage points.

The International Monetary Fund considers countries to be “resource rich” when exports of
non-renewable natural resources, such as minerals and metals and hydrocarbons, account for
more than 25% of the value of the country’s total exports (International Monetary Fund, 2013).

In 2014, McKinsey Global Institute used a broader set of criteria to highlight the important
of the mining sector to resource-rich countries. Three criteria were used: (i) mineral exports
represent more than 20% of total exports (ii) resource revenues account for over 20% of
government revenue; and/or (iii) the share of resource rents to GDP is higher than 10%.

ICMM has used a similar set of criteria to underscore the importance of the mining sector in
national economies, building an MCI every 2 years to show the significance of the economic
contribution of mining and metals to national economies. The latest edition of the ICMM MCI
(2022) confirms the fact that mining is an important economic contributor. The index looks at
the significance of mining contributions to national economies by synthesizing four indicators,
as shown in Table 2. It ranks Mongolia, Zambia, Chile, Australia, South Africa, and Peru in the




Women and the Mine of the Future
Global Report
>

top 25 countries (with a ranking above 80, highlighted in green in Table 2) where mining has
the most contributions in their national economies in 2020. The lowest-ranking country on the
ICMM MCI was Argentina (in orange), ranking 93 out of 183 countries.

Table 2 summarizes the four key indicators that are recognized as proxies for the economic
contribution of the mining sector to the economy. In 2020, in 9 of our 12 baseline countries,
mineral exports contributed to more than 20% of total merchandise exports, and hence

to foreign exchange earnings. In five out of the nine countries, that share was even greater
than 50%, showing the critical importance of the mining sector compared to other
productive sectors.

Table 2 also highlights the value of mineral production expressed as a share of GDP, a
measure that points to the value of mineral production at mine sites, relative to GDP. The
higher that percentage, the more value is produced in the country* Among our baseline
countries, Zambia and Mongolia particularly stand out, with a mineral contribution of 36% and
23% respectively, showing the dominant role of mining in national wealth creation. All but one
country (Argentina) saw their mineral production increase in the past 5 years, as shown by the
change in mineral export contribution indicator, aimed at measuring how the mining sector
evolved over a 5-year period.

Mineral rents, which are the estimated difference between the value of mineral production
at world price and their average cost of production, indicate the contribution of mineral
extraction to the economy. Table 2 shows that mineral rent is very significant in Mongolia
(21.27% of GDP), and important in Zambia (971%), Ghana (8.17%), and Australia (8.16%).

While a high score on the MCI (the closer a country is to 100, the higher it ranks) is a good
proxy for the economic importance of the sector, it is not, however, a sufficient indicator

of socio-economic, governance, or environmental progress, which are dependent on other
factors such as good governance, good business practices, accountability and transparency,
and sound management of mineral resources, amongst others (ICMM, 2022).

The mining sector represents a significant source of inward foreign direct investment. The
exploration and production phases are the most investment-intensive phases, as large-
scale mining is highly capital intensive. It should be said that investment levels are prone to
high volatility. They are notably responsive to the demand for specific minerals and metals
and to the business climate in producing countries. However, data are difficult to obtain at
the global level.

Trend 3: While mining is a small employer, it is highly important for
local communities.

Despite its small share in national employment, large-scale mining is often the largest, if not
the only, formal employer for local communities living around mining activities. The sector
offers significant direct and indirect mining jobs, particularly for women living in mining
communities. While most country reports do not have specific data on local direct and
indirect employment, some reports contained data on employment of Indigenous People,
which provided insights into the importance of mining for people employed locally.

4 Note that this indicator does not represent the contribution of mining to GDP—on average perhaps
only a third of production value represents value addition to the national economy.

10
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In Ghana, data based on the 2020 Ghana Chamber of Mines show that 27% of all Ghanaians
directly employed in large-scale mining were employed within their locality. In addition, 27% of
the Ghanaian female workforce was also employed in their locality.

In Canada, where data on the employment of Indigenous populations are available, Indigenous
People represented 10% of the mining workforce in 2021. Indigenous women made up 17%

of all Indigenous People employed. In Australia, the majority of mining employment is in
Western Australia and Queensland, the two states where mining most often occurs. In 2016,
women made up 19% of the Indigenous workforce, a slightly higher percentage than the
non-Indigenous workforce. That proportion increases to 24% for the Aboriginal and Torres
Strait Islander workforce. This high proportion of Indigenous women in the mining workforce

in Australia can be partly explained by dedicated government and company initiatives to
increase employment opportunities for Indigenous populations in Australia.®

Overall, women’s employment in the mining sector is critical for the economic empowerment
of women in local communities where mining operations take place. This is of particular
importance when and where other employment opportunities are scarce and the sector offers
higher wages compared to other sectors (See Assumption 5 for further details on wages).

Assumption 2: Large-scale mining is a highly masculinized
sector.

A significant share of employment in the large-scale mining sector is held by men. According
to ILO modelled estimates (ILO, 2021), some 21.4 million workers are employed globally in
mining, of which an estimated 85% are men. This is largely confirmed by all countries in

the baseline studies. The following trends provide a more granular analysis of gendered
employment and the extent to which the sector has been able to address the gap.

Trend 1: Large-scale mining is indeed one of the most
masculinized economic sectors.

The findings from seven of the 12 baseline country reports all confirmed that the large-scale
mining sector is characterized by an extremely low female participation rate when compared
to other economic sectors.

Looking at sectoral employment at the national level, women are least employed in mining
and construction, and mostly employed in health care services and education and training.
Peru, Canada, and Sweden (IGF, 2022c, 2022g, 2022i), had the largest concentration

of female employees in the health sector, while Sweden, Mongolia, and Australia (IGF,
2022a, 2022f, 2022i) have more women employed in education and training. One notable
observation is Mongolia’s relatively high representation of women in both manufacturing
and financial services.

5 In this regard, the ILO Indigenous and Tribal Peoples Convention, 1989 (No. 169), which has been
ratified by many mining countries, calls on governments to ensure “that workers belonging to these
peoples enjoy equal opportunities and equal treatment in employment for men and women, and
protection from sexual harassment.”
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FIGURE 4. Percentage of women employed in mining vs. other sectors (%)
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Source: Authors’ calculations, based on ILO database.

Zooming into mining as an economic sector, ILO data in Figure 5 show that Sweden
registered the highest share of female participation in total mining employment, with 25%.
In other countries, women accounted for 9% to 19% of mining jobs, showing an evident
underrepresentation of women across the board.

A closer look at Figure 5 shows that Peru (2018) had the lowest female participation rate,
recording only 9% of women employed in the mining industry. Brazil, Chile, and Argentina
demonstrated a similar trend, with 10% of female employees. In Chile, this percentage is one
of the lowest among the Organisation for Economic Co-operation and Development (OECD),
despite the country’s higher levels of economic development and female education.
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FIGURE 5. Gender distribution in large-scale mining (%)
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Source: Authors’ calculations, based on ILO database, 2018, except Australia, ILO database, 2016 (IGF,
2022a); Chile (IGF, 2022d) and Ghana, ILO database, 2017 (IGF, 2022e). Data from Canada is from
national statistics, 2021 (IGF, 2022c¢); data from Argentina is from Sistema de Informacion Abierta a la
Comunidad sobre la Actividad Minera, 2021.

HIGHLIGHT #1: SEXIST BIASES MAY BE KEEPING WOMEN OUTSIDE LARGE-SCALE

MINING EMPLOYMENT.

In many Latin American countries, baseline reports highlighted the presence of sexist
biases as an obstacle to women's entry into the mining workforce. In Peru (IGF, 2022g),
bias studies found the prevalence of machismo attitudes and gendered division of
labour both at work and at home are real and persistent challenges facing women in the
workplace. The sexist biases contribute to unequal treatment in hiring, promotions, and
salary remuneration, based on erroneous inferences by employers about the productivity
of workers based on their gender. Large-scale mining also falls short when it comes to
retaining female workers after childbirth, which may explain the low proportion of women
in the sector. It was also found that women were more likely to be absent or to withdraw
from work than men when faced with adverse situations. This has negative impacts on the
accumulation of experience for women.

Women interviewed as part of the Brazilian baseline study shared similar experiences
of sexist attitudes. The expectation that women were going to quit their own jobs to
accompany their husbands was cited as a barrier to women accessing mining jobs,
especially in remote settings. Unconscious bias undermining women in positions of
authority or leadership was also raised as being common. Similarly to the Peru report,
unconscious bias was also raised as part of the Argentina baseline report as a reason
why women are disproportionately expected to carry out unpaid work, which can limit
their entry into the workforce. The mining culture was also characterized as heavily
masculinized, holding many prejudices against women's participation.
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Cultural factors are considered potential reasons contributing to this imbalance in the
participation of women in a country’s workforce. According to the Chilean study (IGF, 2022d),
the more discriminatory the cultural context is, the lower the participation of women in the
labour market. Besides, according to the same study, the fact that a woman has a partner
(married or cohabiting) significantly reduces her participation in the labour market.

Trend 2: The share of women employed in large-scale mining is
gradually increasing.

Over the past 8 years, most countries in the baseline study experienced, on average, a slow
upward trend in female employment in large-scale mining, as highlighted in Figure 6. At first
glance, the share of women'’s participation and the pace of increase remains low.

It is worth noting that mining employment is positively correlated to the performance of
the mining sector, the overall economic situation of mineral-rich countries, and the global
economic outlook. For instance, it was noted that mining employment—in particular for
women’s employment which, as will be discussed later, is especially affected by economic
downturns—dropped in almost all countries between 2012 and 2015, a period which was
marked by the slowdown of global economic growth. This was a result of the 2008 financial
crisis, which further led to rising debt globally, culminating in a Eurozone crisis in 2012 and the
slowdown of the Chinese economy. These had knock-on effects on the demand for minerals,
on commodity prices, and hence on mining jobs, as mining investments slowed, and projects
were put on hold. From 2015 onward, as economic growth picked up again, employment
rebounded, and the rate of women'’s participation in mining increased concurrently.

FIGURE 6. Trends of women employed in large-scale mining from selected countries
(2012-2019)
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Source: Authors’ calculations based on ILO data from 2012-2019, except Australia, which used data from
the country report.6

6 Not all countries have data for the entire period.
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In addition to the structural factors in the global economy, positive changes in specific
countries are worth highlighting. The increase in female participation in mining in Sweden
since the early 2000s was largely attributed to new technologies adopted by the industry.
More sophisticated mines contributed to changing the nature of work and the work
environment in mining workplaces, making it possible for both men and women to perform
certain tasks traditionally associated with physical strength (IGF, 2022i). However, findings
from the analysis of workplaces show that, despite these positive changes, cultural aspects
still emphasize that the “real” mining work requires “male” skills, therefore perpetuating the
heavy presence of men in the mining work force, standing at 77% in 2020.

In Brazil, from 2009 to 2019, the number of women participating in the mining workforce
increased from 3,442 to 7,816 (127%) compared to men, whose participation increased by
110%. Mining was not an exceptional sector in this regard, as a similar trend was observed
across other sectors. The factors that favoured the overall growth in female participation

in the labour market in Brazil are attributed to an increase in women’s education, the
reduction in the fertility rate, and advances in the possibility of reconciling family and work,
among others. One can argue that the same factors may have influenced the growth of
women’s participation in the mining sector. Increases in women'’s participation in the sector,
in particular after 2015, are also evident in the other countries, although Peru, Chile, and
Argentina still rank as having the lowest participation of women from the baseline countries.

By contrast, in South Africa (IGF, 2023i), overall employment in the mining industry declined,
in part due to the decline in the gold sector. From 2012 to 2019, the sector lost 23,285 formal
jobs. However, gender parity still improved by 4%.

HIGHLIGHT #2: INDUSTRY-LED INITIATIVES TO SUPPORT WOMEN'S INCLUSION ARE

PICKING UP THE PACE.

There seem to be some positive changes on the corporate side driven by global initiatives.
Many mining companies in Brazil, such as Vale S.A., Nexa Resources, Anglo American

and Mineracdo Rio do Norte, are responding to global voluntary standards or have strong
environmental, social, and governance (ESG) commitments to end discrimination against
women. In South Africa, the Bloomberg Gender-Equality Index tracks the performance of
public companies committed to disclosing their efforts to support gender equality. These
companies include Anglo-Gold Ashanti, Gold Fields, and Impala Platinum Holdings. In
Australia, BHP has launched an initiative to improve diversity and gender balance. Female
representation in its workforce has increased from 17% in 2016 to more than 30% in 2022.
Women's representation in leadership also grew to 38%. BHP also has a “New to Industry”
program that runs training programs in the Bowen Basin for Indigenous Australians in
mining. In 2020, 75% of the 80 trainees were women. These initiatives encourage a more
inclusive environment within some companies (IGF, 2022a, 2022b).

Trend 3: Women in the mining sector are more vulnerable to losing
their jobs during economic downturns compared to men.
Although on average, the share of women’s participation in the large-scale mining workforce

is gradually increasing, a few country reports pointed to the vulnerabilities in sustaining their
jobs during economic downturns, downfalls in sectoral performance, and global crises. In fact,
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while their employment rate tends to increase more sharply than men during boom periods,
women are more likely to be laid off during crises.

In Mongolia (IGF, 2022f) women'’s employment rate in mining increased significantly during
boom years. In 2019, a boom period for the sector, 2,465 mining jobs were created for women,
while, surprisingly, 2,752 jobs were cut for men. However, in the years when the total number

of jobs in mining declined, women’s employment rate declined by a higher rate compared

to men. For instance, in 2020, during the pandemic, men's employment rate in mining fell

by 74%, while women lost 34% of their mining jobs. This shows that while the growth of the
mining sector in Mongolia seems to be more supportive of women's employment than that of
men, women are more likely to be laid off than men when the sector’s operations slow down.
Women's jobs in mining are therefore more volatile, which is a challenge for their retention and
for their employment security.

In Ghana (IGF, 2022e), a similar trend was seen. When the quarrying sector is excluded,
women made up 13.5% of the workforce in large-scale mining and their contractors in 2017,
which fell to 8% in 2019, following the sector’'s downturn. The report attributed this drop to the
type of occupations women hold in the sector, such as administrative roles and community
and personal services, which could be more likely to be impacted by budget restrictions and,
hence, subject to decline with a downturn.

HIGHLIGHT #3: HOW WOMEN WORKING IN MINING IN CANADA ADAPTED TO COVID-18.

During the pandemic, the female labour force in Canada was overall more negatively
impacted than the male labour force. However, women in the mining workforce were found
to be more resilient to the disruptions brought about by the COVID-19 pandemic. Since
women in mining worked in professions that could be adapted for remote working, such
as professional, leadership, or support staff roles, they were relatively less impacted than
women in other sectors by disruptions caused by lockdown policies and economic decline
(Mining Industry Human Resource Council, 2021).

Assumption 3: Working conditions’ in the mining sector
are not conducive to women'’s employment.

Facilities, especially at mine sites, are not conducive to women's employment. Facilities
and equipment are often not adapted to the needs of women and the fly-in fly-out (FIFO)
model for mines located in remote areas, which is a challenge for women trying to balance
responsibilities at home and at work. Expectations associated with women and childcare
provide an added obstacle to their employment, especially in remote locations. When
combined with the low level of part-time work compared to other sectors, the industry’s
culture of overwork, long hours, and intensity (which further burdens women due to their
care duties at home) and the remote nature of the work, the sector becomes hostile to the
employment of women. Reports of discrimination (in terms of employment opportunities)
and of violence, harassment, and sexist attitudes associated with the sector further impede
women'’s participation in mining.

7 Working conditions related to wages and number of hours worked are covered below following
Assumptions.
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THE INTERNATIONAL LABOUR ORGANIZATION AND UNDERSTANDING WORKING

CONDITIONS

Since its founding in 1919, the government, employer, and worker constituents of the ILO
have worked to set labour standards, develop policies, and devise programs promoting
decent work for all women and men. With its mission to promote social justice and
internationally recognized human and labour rights, the ILO underlines the critical
importance of establishing humane conditions of work as a means to achieve its vision of
universal and lasting peace.

The core elements of any employment relationship and of workers’ protection (which
also affect economic performance), include wages, working time, work organization and
conditions of work, arrangements to balance working life and the demands of family and
life outside work, non-discrimination, and protection from harassment and violence at
work. Working conditions cover a broad range of topics and issues, from working time
(hours of work, rest periods, and work schedules) to remuneration, as well as the physical
conditions and mental demands that exist in the workplace.

To that end, the ILO promotes cooperation between key labour market institutions

to foster their potential combined positive effect on worker protection, labour

market performance, and equality. This includes, among other things, collective
bargaining, employment security, wages, working time, and the balancing of work

with family obligations. These issues are subject to numerous ILO conventions and
recommendations that should be ratified and effectively applied in order to sustainably
improve working conditions.

There are over 400 international labour standards and instruments that establish an
international legal framework on labour issues covering all sectors of the economy,
including large-scale and artisanal and small-scale mining.

To the extent possible, this paper has tried to present information on the different topics
and issues that together can ensure decent working conditions.

Trend 1: Basic facilities and equipment are still designed for male
needs.

The lack of proper facilities, especially in operational areas, has been highlighted in several
country reports. A WiM Brazil survey (WiM Brazil; EY: 2021) conducted among 16 companies
found that 38% of the respondents disclosed that the workplace had not adopted proper
facilities for women, while only 50% of the companies had equipped the workplace according
to the needs of women. The same survey found that 67% of respondents disclosed having
personal protective equipment (PPE) suited for both women and men, an issue closely linked
to work safety and often regulated by rules and laws. The Brazil baseline country report further
discloses that women's demands regarding working conditions also include appropriate
uniforms and PPE for pregnant women, as well as safe and dedicated basic facilities such as
bathrooms and locker rooms for women.

The South Africa baseline country report conducted a qualitative study completed by 452
women working in large-scale mining. The survey responses indicated that mining companies
have disparate strategies and corporate measures to ensure that women have appropriate
PPE, safe and separate sanitation facilities, and gender-appropriate health services.
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The absence of basic facilities—like separate and appropriate bathrooms, changing facilities
and accommodations, and PPE adapted to the physiological and safety needs of women—
very likely affects women’s willingness to work in the mining industry, especially on mine sites
and in operational areas. The Queensland Resources Council in Australia specifically offers
audits of on-site facilities for women, including accommodation, changing facilities, toilets
in operational areas, and breastfeeding facilities to try and redress this specific problem with
facilities and equipment.

Trend 2: Women in mining are mostly employed in urban areas.

Large-scale mining operations generally occur in remote areas. When local communities exist,
mining companies tend to recruit workers from the local force to the extent that the required
skills are available. However, in some cases, mining operations involve FIFO staff, which means
that workers are temporarily transported to mine sites by air to work for a limited period, often
on a rotational basis, before being transported back to another location.

Despite extraction activities being concentrated in remote locations, many mining jobs
exist in urban areas, in headquarters or offices, where a larger share of women tend to be
concentrated. The ILO data shows that the percentage of women working in urban areas
tends to be higher, with the notable exception of Ghana, where women were employed
exclusively in rural areas (see Highlight #4 below).

FIGURE 7. Share of women in urban versus rural areas
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Country reports also confirm this trend. In Australia, women constitute 20% of the mining
workforce in major urban settings, such as Melbourne and Perth, whereas in rural settings,
this ratio falls to 12%-14 %. In the country as a whole, 85% of women are employed in urban
areas. The report points out that the mining environment in remote areas and FIFO work
arrangements may expose women to an increased risk of harassment.
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FIFO conditions can be a challenge for women employees, in particular considering the
gendered division of labour that puts the burden of family responsibilities and care work
expectations and demands mostly on women and girls. Also, in some cases, rural employment
involves local women who already reside in mining communities.

In Sweden (IGF, 2022i), the capital Stockholm has the highest share of women, likely due to
the location of offices and headquarters. The relatively high share of women employed in the
mining and quarrying industry in Norrbotten (27% women) and Vdsterbotten (21% women)
potentially relates to the fact that the large mining workplaces are located here. Large
workplaces tend to require a larger share of administrative personnel, and as administrative
work tends to be associated with women, this may be reflected in the share of women.

HIGHLIGHT #4: THERE ARE A FEW NOTABLE EXCEPTIONS TO THE CONCENTRATION OF

WOMEN IN URBAN SETTINGS.

The opposite trend is observed in Brazil (IGF, 2022b). Between 2009 and 2019, the majority
of the Brazilian mining workforce (77% of men and 63% of women) worked in rural

areas, due to the fact that most mining companies maintain their operations and main
facilities in remote locations far from urban centres. In some cases, mine sites may only
be accessible by air or by river, making commuting and FIFO difficult and time consuming.
Companies therefore invest in programs to recruit young people from local communities,
including by providing facilities to accommodate employees’ families, whenever necessary,
so that people accept working in remote locations and by providing services such as
schools, health centres, and housing.

In Ghana, while the average employment of women in mining was 18% in 2017, in rural
areas this percentage rose to 26%. This was explained in the report by the overall higher
employment in rural settings compared to urban settings. The report explains that the
greater availability of jobs in rural settings might contribute to women'’s willingness to
work in remote areas despite the likely challenges of abuse and discrimination that they
commonly face in those areas.

Trend 3: While parental leave provisions often go beyond minimum
national requirements, sector-specific challenges impede their
full implementation.

Initial research undertaken by the IGF as part of this project looked into the maternity

leave policies® in the 12 study countries. The preliminary findings revealed that they all
provide legislative frameworks for maternity, and to some extent paternity, parental, and
breastfeeding leave, in addition to other safety regulations for pregnant and lactating women.

A review of publicly available mining company parental leave policies demonstrated that in
almost all cases, companies do provide parental leave that surpasses minimum national
requirements and minimum ILO requirements, but few have policies in place that create
effective equality of opportunity and treatment for men and women workers that have care
or support responsibilities at home that restrict their possibilities of preparing for, entering,

8 This document will be published shortly.
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participating in, or advancing in their profession? Companies that adopt a global minimum
standard, such as Rio Tinto and BHP, by far surpass minimum national requirements (see
Appendix C).

However, the data demonstrate that despite appropriate—and at times generous—on-paper
maternity leave and flexible work arrangements for the safety of pregnant individuals, there
seems to be a problem with their implementation. Countries have complex legal provisions for
the safety of women, and most stipulate that pregnant and breastfeeding employees should
not be required to be exposed to certain hazards. While mining companies are obliged by law
to offer suitable alternative employment, it was reported through qualitative interviews in the
South Africa and Mongolia baseline reports that some women did not receive appropriate
alternatives, or that some women saw their contracts terminated due to pregnancy. This can
lead to women refusing to disclose their pregnancy status or simply deciding to leave the
sector when expecting.

The Australia baseline report also highlighted that the lack of childcare services following
parental leave, especially in remote locations, hinders women's return to work in mining. This
is likely disproportionally affecting women’s employment since they are often expected to
shoulder childcare responsibilities. A 2019 women’s report card in the Western Australian
Department of Communities revealed that 57% of women identified poor access to childcare
in remote locations as a barrier to their participation in the sector (IGF, 2022a). In the
Mongolia baseline report, interviewees listed expectations surrounding the care of children
and work-life balance as challenges for women’s employment in mining.

The Peru baseline report (IGF, 2022g) mentions the Law No. 30367, which protects the working
mother against arbitrary dismissal and extends her rest period. This law protects women from
being fired for reasons of pregnancy, childbirth and its consequences, and lactation. Likewise,
it extends the rest for mothers up to 49 days before and after giving birth. Some mining
companies in Peru complement the maternity leave (usually 3 months) with a period of paid
leave for a period of up to a maximum of 6 months. Even so, the Peruvian report recognizes
that in order to eventually increase women'’s participation in mining, companies must have
clear plans for women before, during, and after pregnancy. Those should include clear policies
on the type of work women can undertake while pregnant, commitments to suitable light-duty
alternatives, and childcare facilities near work centres to facilitate women’s return to work.

Trend 4: Sexist attitudes, violence, harassment, and gender-
based discrimination are prevalent in mining.

Sexist attitudes and harassment were mentioned in several reports as affecting women'’s
likeliness of working in large-scale mining. This has been reported as taking place as early
as during their education and training periods, in particular in STEM-related fields, and
continued during their careers in mining. For instance, the Australia baseline report revealed
that women face stereotypes and biases that might deter them from studying STEM
subjects, and once employed, might face gender discrimination and sexual harassment at
the workplace (IGF 2022a).

9 Maternity Protection Convention, 2000 (No. 183); Maternity Protection Recommendation, 2000
(No. 191); Workers with Family Responsibilities Convention, 1981 (No. 156); Workers with Family
Responsibilities Recommendation, 1981 (No. 165)
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Research highlighted in the Canadian baseline study showed that women who find
themselves being the “only” woman in a department are more likely to face biases and
discrimination than women who work with other women (LeanIn & McKinsey & Company,
2021v). Rio Tinto's recent external review of workplace culture (Rio Tinto & Elizabeth
Broderick & Co., 2022) showed that the prevalence of sexual harassment is much higher for
women (27%) than for men (5%) in their Canadian operations. The report also indicates that
these incidents are less likely to be denounced or resolved (Rio Tinto & Elizabeth Broderick &
Co, 2022).

In Australia, the Chamber of Minerals and Energy (IGF, 2022a) found that women working

in remote mining towns are more exposed to risks of sexual harassment and discrimination.
An analysis of Rio Tinto's external review of workplace culture also found that harassment,
assault, and bullying are rife among its workforce in Western Australia (IGF, 2022a). This
pattern of violence and harassment of women in mining was corroborated by the South
Africa report where surveys conducted of women working in mining found incidents of sexual
harassment and gender-based violence were still occurring, including in underground mines.

Underreporting of violence, harassment, and discrimination is also likely to be prevalent
across mining. In Canada, Rio Tinto & Elizabeth Broderick & Co. (2022) found that incidents
often went underreported, frequently unresolved, and often ended up impacting women
more than men. Another Canadian study corroborated those findings, reporting that 78%
of discrimination and harassment incidents went unreported and only 17% resulted in

the aggressor’s behaviour stopping (IGF, 2022c¢). Underreporting can happen for a variety
of reasons, including fear of retaliation. Additionally, since workplace discrimination and
harassment are often reported and managed separately from workplace health and safety
incidents, data on discrimination and harassment remains largely invisible.

Assumption 4: Women are underrepresented in certain
mining occupations and overrepresented in others.

There is a general perception that women are underrepresented in certain occupations and
overrepresented in others. A closer analysis of occupations taken up by women in large-scale
mining underscores some nuances in the types of jobs women perform and the positions
they hold in the industry. It provides further insights to understand whether their gradual
integration in the sector is still governed by gendered patterns of employment.

Data gathered from the ILO based on ISCO’s occupations classification provide an overview
of the types of jobs that women hold in large-scale mining. Significant differences are
noticeable, as shown in Figure 8,10 which demonstrates the variety of professions and
fluctuations across different countries. This variability can be, to some extent, explained by
differing skill sets available in countries. The following trends highlight the nuances observed
in different types of occupations as gathered in the country baseline reports.

10 One of the occupation groups (agriculture, forestry, and fisheries) was left out of the figure due to
the increment size.
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FIGURE 8. Percentage of female employees by occupation group (all countries)
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HIGHLIGHT #5: HOW ARE OCCUPATIONS CLASSIFIED?

According to the ILO, the term “occupation” refers to a “set of jobs whose main tasks and
duties are characterized by a high degree of similarity.” The ILO uses the International
Classification of Occupation (ISCO), a framework covering 10 major groups of
occupations that are comparable across countries. These are, in turn, divided into sub-
groups to reflect specialization.

The 10 major groups are (1) managers; (2) professionals; (3) technicians and associate
professionals; (&) clerical support workers; (5) service and sales workers; (6) skilled
agricultural, forestry, and fishery workers; (7) craft and related trades workers; (8) plant and
machine operators, and assemblers; (9) elementary occupations and (10) armed forces
occupations.

The latest version of ISCO is ISCO-08, published in 2008. It is currently being revised, with
an expected release date of 2028.

Trend 1: Women are generally concentrated in clerical and support
positions.

Most country reports confirmed that women employed in the large-scale mining sector tend
to be more concentrated in administrative, clerical, and support services. These include tasks
such as keyboard clerks, customer services, general office clerks, and secretaries. As can be
seen in Figure 9, several positions under this occupational category can vary across countries.
In both Brazil and South Africa, within the “clerical workers” occupational category, women
mainly occupy jobs as office clerks, and to some extent accounting and bookkeeping. In the
future, those occupations could be at risk of changing because of automation, sophisticated
machines, and artificial intelligence.

Women in the Australian mining workforce between from 2010-2020 were concentrated

in occupations such as clerical support (65%), sales (45%), and community and personal
services (34%). However, looking at the evolution of employment by occupation and sex from
(2010/11 to 2020/21), findings indicate a gradual trend in decreasing clerical support positions
typically held by women.

Similar trends are observed in Sweden (IGF, 2022i) where women accounted for the highest
share of jobs in clerical support, where they held 73% of all jobs in this category followed by
service and sales (42% of total jobs) in 2019.
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FIGURE 9A. Percentage of female clerical workers in mining, Brazil, 2012-2020
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FIGURE 8B. Percentage of female office clerks, South Africa, 2012-2020
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Source: Authors’ calculations, based on ILO ISCO database, 2012, 2018, 2020.
Note: Dotted line indicates no data for that year.

HIGHLIGHT #6: WOMEN IN BRAZIL ARE MORE REPRESENTED IN OCCUPATIONS

OTHER THAN CLERICAL SUPPORT SERVICES.

Brazil, however, shows a different trend: Interestingly, the top three job categories employing
women in the mining sector between 2009 and 2019 were mid-level technicians, accounting
for 27% of all female mining employees; professionals (23%); and production of industrial
goods and services (19%). Clerical support services ranked fourth, with only 15% of the
female mining workforce. This may be another case of a shift toward more gender parity.

Trend 2: Women are underrepresented as technicians and
associated professionals, craft and related trade workers, and
plant and machine operators.

The data from both the ILO and the baseline country reports confirmed that women tend to
be largely absent in several occupations, including technicians and associated professionals,
crafts and related trade workers, and plant and machine operators.
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HIGHLIGHT #7: A BRIEF OVERVIEW OF ILO OCCUPATIONS AND SKILLS

CLASSIFICATIONS

The ILO associates different occupations with different skill levels—or functions, tasks,
and duties required of an occupation—ranging from 1 to 4. Skill level 1 typically involves
“the performance of simple and routine physical or manual tasks.”

Skill level 2 typically involves “the performance of tasks such as operating machinery and
electronic equipment, driving vehicles, maintenance and repair.” In mining, craft and trade
workers and plant and machine operators would fall under skill level 2.

Skill level 3 is defined as “the performance of complex technical and practical tasks that
require [..] factual, technical, and procedural knowledge.” This includes technicians and
associate professionals.

Skill level 4 is defined as “complex problem-solving, decision-making, and creativity based
on an extensive body of theoretical and factual knowledge in a [..] field” (ILO, 2012). This
skill level encompasses Professionals.

First, looking at technicians’ occupations data, comparative data from the ILO for Brazil,
Mongolia, and South Africa show that over the years, the number of female technicians
remained rather low and, with the exception of Brazil, below the average of overall female
employment in mining.

FIGURE 10. Percentage of female technicians in mining occupations, 2012-2020
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Source: Authors’ calculations, based on ILO ISCO database, 2012, 2018, 2020.

Further disaggregated technicians’ occupation data from Brazil provide some insights

about the different types of technical jobs performed by women and highlight the trends in
those occupations in the last 6 years. As can be observed in Figure 11, women working as
technicians in Brazil are mostly employed as science and engineering associates. Although
health associate professionals and business and administration associate professionals have
remained fairly constant in the past 4 years, women in science and engineering positions
experienced a slight decrease between 2012 and 2018.
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FIGURE 11. Percentage share of technicians (associate professionals), Brazil, 2012-2020
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Source: Authors’ calculations, based on ILO ISCO database, 2012, 2018, 2020.

FIGURE 12A. Female drivers and mobile plant operators % composition, South Africa

100
Crane, hoist and
£ 80 related plant operators
£
§_ 60 - |Locomotive-engine drivers
g 40 /¥
o Heavy-truck and
X lorry drivers
o 20 Y
o)

2012 2014 2016 2018 2020

FIGURE 12B. Female plant & machine operators and assemblers, % composition, South
Africa
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Source: Authors’ calculations, based on ILO ISCO database, 2012, 2018, 2020.
Note: Dotted line indicates no data for that year.

In Mongolia, the country case study revealed that plant and machine operators and

assemblers, which account for 47% of all large-scale mining workers, represented a share
of 95.2% of men and only 4.8% of women. The report explained that it could be difficult
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for women to work in the sector due to harsh working conditions and predominant gender
stereotypes (IGF, 2022f). This finding is further confirmed by ILO dataq, although with the
added caveat that while women’s participation in stationary plant and machine operator roles
is decreasing, the majority of women in technical jobs are found as drivers and mobile plant
operators.

The South African baseline study demonstrates that men dominate most technicians’
occupations. Regarding plant and machine operators, ILO data provide some granular insights
into this occupation category. As Figures 12.a and 12.b highlight, between 2012 and 2018,
women mainly perform tasks as drivers and mobile plant operators, and in particular operate
crane, hoist, and related operations, and to a lesser extent, locomotive engines and heavy
truck and lorry drivers.

Other jobs performed by women in South Africa include craft and related trade works. Women
in those occupations are mainly employed as extraction and building trade workers and

as miners and quarry workers, and less often in metal, machinery, and related trades work

or as electricians, which require some specific vocational skills which they may lack (see
Assumption S Trend 2).

In Sweden, a high-income country, the country baseline study shows that men predominate
among craft and trade workers (92%) and plant and machine operators and assemblers
(83%). However, a shift in women employed as machine operators, going from 13% in 2014 to
17% in 2019, indicates that more women are picking up these jobs, even if the number is still
well below national average representation of women in mining (IGF, 2022i).

FIGURE 13. Female craft & related trades workers, % composition, South Africa
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Source: Authors’ calculations, based on ILO ISCO database, 2012, 2018, 2020.

Unsurprisingly, in Australia between 2010 and 2020, occupations such as technicians and
trades, and machinery operators and drivers were also male dominated. However, the baseline
report observed a slight increase in women’s share of jobs such as machinery operators and
drivers and professionals, occupations that are not traditionally thought of as occupied

by women. This was paralleled by a decreasing trend in male employment in the same two
occupations. Although very gradual, these changes were consistently observed over a 10-year
period, signalling a positive shift in the participation of women.

However, this trend deserves a word of caution: although this shift is positive for women in
large-scale mining, it may be associated with the adoption of new technologies, such as
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automation, rather than progress in conditions of access to women. A recent report found
that occupations such as machinery operators and drivers may offer fewer prospects in the
future (IGF, 2022q). This trend in favour of women and the decline in male employment in
those jobs may indicate that men could be shifting their interests toward jobs that are in
higher demand due to new technologies, which may, in turn, open opportunities for women in
less attractive jobs that might be automated. However, these opportunities may be short-
lived and may potentially distract women from more sustainable jobs.

HIGHLIGHT #8: PERU: WOMEN ARE UNDERREPRESENTED IN ALL IJCCUPATIUIgﬁ.

oto: Raing

In Peru (IGF, 2022g), women’s underrepresentation is noteworthy, occurring not only in
operational and technical occupations but also in those functions that have historically
been dominated by women. In clerical support occupations, women accounted for only 1%
of total mining jobs compared to 5% for men. In the case of plant and machine operators
and assemblers, the discrepancy is even larger, where women are totally absent, and men
represent 18% of the total mining workforce.

The country baseline report (IGF, 2022g) attributes this low proportion of women employed
in operational and technical occupations to their skill levels, and in particular to the fact
that only a third of all female graduates from tertiary education have STEM qualifications.

Trend 3: Women are less represented in the “professionals”
occupational category except for business and administration.

ILO data on Brazil occupations provide an interesting insight regarding professionals, an
occupation category that requires specialized sets of skills, such as STEM, and generally
related to complex problem solving, as underscored in Highlight #7. When looking at
specializations, it is found that the majority of women working in mining are in business

and administration. In science and engineering, an increase in the early 2010s suddenly
dropped in 2018. It is worth noting that the share of women professionals in the information
communications and technology (ICT) professions, an area that is key for future digital jobs,
is extremely low and constantly declined between 2012 and 2018.

FIGURE 14. Professionals in mining, percent composition, Brazil, 2012-2020
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Source: Authors’ calculations, based on ILO ISCO database, 2012, 2018, 2020.
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Figure 15 provides some granular insights into the field of specialization of female

professionals in Mongolia. It is not surprising to observe that women dominate in business and

administration professional occupations and are less present in STEM fields. Unlike in Brazil,
their participation in these technical occupations had improved between 2012 and 2018,
before the overall decline in women'’s participation in 2020.

FIGURE 15. Professionals in mining, percent composition, Mongolia, 2012-2020
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Source: Authors’ calculations, based on ILO ISCO database, 2012, 2018, 2020.

In South Africa, the baseline study found that in 2019-2020, women made up 35% of
professionals in mining, which is well above the national average of women employed in the
sector. ILO data on occupations highlighted one interesting trend for physical, mathematical
and engineering science professionals. Figure 16 shows that the share of women within

the group of professionals is fairly well distributed, with a progression noted for physical,
mathematical and engineering occupations.

FIGURE 16. Professionals in mining, percent composition, South Africa, 2012-2020
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Source: Authors’ calculations, based on ILO ISCO database, 2012, 2018, 2020.
Note: Dotted line indicates data was not available.
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HIGHLIGHT #9: WOMEN'S SKILLS ARE UNDERUTILIZED IN THE AUSTRALIAN MINING

SECTOR.

The Australian baseline study (IGF, 2022a) pointed out an important point: while the
lack of progress in the overall female share of employment in the mining sector is a
concern, an even greater one is the underutilization of women. Underutilization happens
when a qualified person is employed in a position that does not use their full potential
or provide full-time work due to reasons such as overstaffing, being overqualified, and
technological changes.

In the Australian study, there is a significantly higher underemployment rate of the female
workforce as a proportion of total employed than that of men for almost the entire 11-year
period. Such high underemployment in the sector could drive female workers out of jobs.

Trend 4: Women are underrepresented in professional, managerial,
and leadership positions.

Women are less represented in managerial positions, which are also associated with seniority
as well as decision-making and leadership roles. In Australia (IGF, 2022a), a small average of
16% of women occupied managerial positions. The Australia report points out that women
working in large-scale mining commonly experience men'’s exclusionary behavior, which results
in women's exclusion from information and decision making, men recruiting in their own image,
engaging in practices that ostracise and undermine women and maintaining ways of working
that are comfortable for men and which do not challenge the status quo. (MCA, 2007, p. 50,
cited in IGF, 2022a)

A similar trend was observed in Sweden, where men continue to predominate at the highest
managerial levels of the industry. Despite presenting the highest proportion of female workers
in mining, Swedish women's proportional representation is decreasing in managerial positions:
in 2014, men constituted 73% of all managers while in 2019 their share in managerial
positions increased to 79%. Brazil saw an increase in the number of female managers,

mainly from 2018 onward. However, the proportion of women in leadership roles remains low
compared to men, averaging 27% between 2009 and 2019.

In Tables 3 and 4, a closer look at the ILO breakdown for managerial positions women held in
Brazil between 2012 and 2020 reveals that women mostly held administrative leadership roles,
as opposed to specialized leadership roles, confirming the trend observed earlier about the
very low presence of women in professional occupations.

TABLE 3. % composition of women managers, Brazil 2012-2020

2012 2014 2016 2018 2020

Administrative and commercial 74 87 78 60 98
managers
Production & specialized services 26 n/a 12 40 n/a
managers
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TABLE 4. Further breakdown of administrative and commercial managers (% share),
Brazil 2012-2020

2012 2014 2016 2018 2020

Finance managers n/a 28 10 35 56
Human resource managers 46 15 n/a n/a n/a
Business services and administration 34 45 63 41 18

Managers not elsewhere classified

Source: Authors’ calculations, based on ILO database, 2016-2020.

While the project sought to uncover data that reveals women'’s participation in different phases
of the mining life cycle, this data was available for only a handful of countries. Nonetheless, the
findings from the countries where the data existed showed that women are most absent in
exploitation and most involved in the exploration (and, in some contexts, closure).

In Peru, greater participation is recorded in the exploration stage (10% on average) and less
in the exploitation stage (6% on average). Women's participation in the economic activities
related to mine closure was recorded at 5% at the beginning of 2020; however, this rose to
11% in 2021. Despite the absence of statistical data explaining this increase, interviews with
experts from the sector suggest that this trend is due to the greater presence of female
personnel in careers linked to environmental engineering, who work mostly in the evaluation of
the mining impact activity in the communities after mining.

HIGHLIGHT #10: DEEP DIVE INTO INTERSECTIONALITY—HOW SOUTH AFRICA

DISAGGREGATES BY ETHNICITY AND RACE1!

Considering the proportion of South African employees in top management occupations
by ethnicity and race, the baseline study reported that the country still grapples with
racial inequality at the management level. The study reveals that men dominated the

top management category overall (81%). There was a large discrepancy between Black
African men (24%) and White men (68%) occupying top management positions. However,
when looking at women, it is observed that White and Black African women accounted for
43% and 44% respectively. This slightly higher proportion of Black African women in top
managerial positions can be attributed to specific empowerment programs targeting this
group as specific local content targets specified in the Mining Charter, proving the impact
of such initiatives and of government policies.

In South Africa, of the 452 women who responded to the survey, 14% were employed in
exploration activities, 32% in discovery, evaluation, and development, 46% in processing, and
8% in closure. An equal percentage of women work in capital projects, process development,
consulting, evaluation, and planning occupations. The data from South Africa also indicate
that the breakdown of mining workforce by workplace is consistent for men working in open

11 Statistics South Africa classifies the race as (Black) African, Coloured, Indian, and White.
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cast mining, underground mining, and other activities, whereas most women work in sea
mining environments and on surface (24.3%) than in open cast and underground mining.

Similarly, in Canada, women are most involved in exploration activities (29% of all exploration
staff) and least involved in exploitation (14%) and manufacturing and fabrication (12%).
While the reasons for this gendered division were not specifically sought under this project,
possible explanations could include skills segregation and work culture-specific challenges as
explained in the sections below.

Assumption 5: Barriers remain for women to obtain
mining-specific skills and education.

In an attempt to explain the underrepresentation of women in core mining occupations, one
could assume that women "lack” mining-specific skills and education. It is often believed
that women simply do not have the correct skills or education to be recruited for mining-
specific occupations, and therefore are more likely to fit into administrative or support roles.
Assumptions like these are common and contribute to reproducing stereotypes that underlie
the sexist bias present in work environments. Results from the 12 countries baseline studies
provide a more nuanced analysis of the skills and educational profiles of men and women
working in large-scale mining across the selected countries.

HIGHLIGHT #11: EDUCATION AND SKILLS: WHAT IS THE DIFFERENCE?

Although the terms are sometimes used interchangeably, “education level” is not
synonymous with the skill levels one may have. Educational attainment is generally
defined by the level of academic qualifications, such as high school certificates, bachelor,
master, or doctorate degrees, obtained from recognized institutions, such as schools,
colleges, vocational training, and tertiary institutions.

On the other hand, “skills” usually refer to one's capacity to perform a task or duties of

a given job. According to the ILO (ISCO-08, 2012), two dimensions of skills are used to
classify occupations: skill level and skill specialization. Skill level refers to “a function of
the complexity and range of tasks and duties performed in an occupation.” It is measured
notably by the nature of work performed, the level of formal education received, and the
amount of informal on-the-job training and/or experience acquired.

So-called “soft” skills are often described as being associated with one's traits and
attitudes (leadership, networking, problem solving, communications), while “hard” skills
are more often described as focusing on specific tasks and processes, such as the use
of tools, equipment, or software, (information technology [IT], technical, etc.). Hard skills
can be acquired through formal or vocational education, as well as on-the-job training
programs and apprenticeships.
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Trend 1: Overall, women in mining have higher educational
attainment than men.

Data from the ILO show a cross-country comparison across nine countries, grouped by
levels of education. Although different countries have different education systems, to enable
comparison, ILO data was standardized according to four levels of education, as shown in
Figure 17. In most countries, women in mining have high levels of education.

Figure 18 provides the perspective at a country level. Columbia, Peru, and Zambia have the
highest levels of women employed in mining with only primary education or less. Brazil and
Mongolia have the highest shares of women with advanced education in mining.

Different country baseline reports show that on average, women in large-scale mining have
higher educational attainment compared to men. Of the 10 selected countries, 12 eight
reported that a higher proportion of women joining the large-scale mining workforce have
advanced levels of education compared to men. Zambia was one of the exceptions, where
the share of women with advanced education was lower than men. While ILO data was
unavailable for Ghana for recent years (IGF, 2022¢), the country report showed a similar
finding: data from 2017 indicated that no woman had advanced education, compared to
6,708 men.

FIGURE 17. Percentage of women by level of education
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Source: Authors’ calculations, based on ILO database, 2016-2020.

12 There was no ILO data available for Ghana after 2017. ILO data for Argentina was discarded due to its
inaccurate sample.
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FIGURE 18. Country comparison of female education by level
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The case of Brazil (IGF, 2022b) stands out, with the widest difference in educational
attainment between men and women employed in mining. On average, between 2009-2019,
the proportion of women employees with advanced levels of education (57%) was triple that
of men (18%). This is explained because various functions that are traditionally occupied

by men, such as maintenance and repair, and production of industrial goods and services,
generally require an intermediate level of education. On average, 97% of women and 91% of
men in managerial positions had higher education degrees.

Sweden, Canada, and Mongolia showed similar trends. In Sweden, 35% of women compared
to 13% of men had an advanced level of education (IGF, 2022i). In Canada, women have

the highest representation in roles that tend to require a university education, such as
professional and managerial occupations (IGF, 2022¢). In Mongolia, 47% of women in mining
had advanced education degrees in 2020 compared to 37% of men, contributing to their
relatively higher presence in managerial roles. The country with the smallest difference

was South Africa (IGF, 2022h), where 20% of women had an advanced level of education
compared to 13% of men.

Trend 2: Despite their higher educational attainment, women have
fewer technical and vocational qualifications.

While women in mining generally have more advanced education than men, it was observed
that they had fewer technical and vocational qualifications than men. This is an important
barrier to the recruitment of women for core mining activities, which are more labour intensive,
generally requiring mining-specific skills.
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HIGHLIGHT #12: HOW DOES THE EDUCATION SYSTEM WORK IN AUSTRALIA?13

FIGURE 19. Structure of the education system in Australia
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The Australian case can help us better understand gender-specific skills challenges in the
large-scale mining sector. The baseline report found that in 2016, 25% of women working

in the mining sector had university degrees, followed by 20% with upper secondary-level
education. While tertiary education is mostly associated with better-paying jobs and career
prospects, 40% of the mining workforce in Australia has college certificates (i.e. Certificate

I to IV), which provide them with the technical training required to become technicians,

trades workers, machine operators and drivers (IGF, 2022a). It was found that women had low
participation rates in technical training and hence, were less present in occupations requiring
those skills. This indicates that more women in Australia would need to acquire Certificate | to
IV qualifications to increase their chances of employment in technical occupations.

13 Australia was selected as a highlight due to the availability of data.
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The trend toward a highly gendered type of education was also observed in other countries,
including in advanced economies like Canada or Sweden. In Sweden (IGF, 2022i), the upper
secondary programs—from which the mining and metal industry predominately recruits—are
all strongly dominated by men. These include programs in vehicle and transport (82% men),
industrial technology (89%), building and construction (91%), and electricity and energy
(97%). Women are ahead in programs such as business and administration (53%), natural
resource use (68%), and health and social care (75%).

In Brazil (IGF, 2022b) in 2018, only 8% of high school graduates were enrolled in vocational
programs (OECD average is 40%). Of these, more than half were women. Compared to

OECD countries, this has positioned Brazil among the five countries with the highest female
participation in this type of training. However, this provides a very small pool of trained labour,
considering the small portion of students enrolled in this type of program.

Similarly, in Chile, occupations that recorded the lowest female participation rates were
those requiring technical training, such as mechanical (2% of female participation);
electrical maintenance (4%), maintenance supervision (4%), extraction supervision (6%),
operation of fixed equipment (6%), professional maintenance (7%), and operation of mobile
equipment (8%). Between 2012 and 2019, there has however been some progress in women'’s
participation in most of these occupations. Projections for the future forecast that by 2028,
the highest demand for labour will be in occupations such as mechanical maintenance,
operation of mobile equipment, and operation of fixed equipment. Given the current low
female participation rate in those occupations, women are less likely to benefit from future
opportunities if the status quo in terms of training persists (IGF, 2022d).

Likewise, in Ghana (IGF, 2022e), opportunities for women to work in technical fields in large-
scale mining are hampered by the lack of secondary, vocational, and technical qualifications
which are obtained by only 12.7% of females compared to 21.5% of males at the national level.

One notable exception to the underrepresentation of women in technical and vocational
training is South Africa (IGF, 2022h), where a higher share of female enrolment is observed in
the post-secondary education and training system, which is composed of universities, TVET
colleges, and community education and training (CET) colleges* In CET colleges, the level of
male participation is significantly lower than that of women, a trend that has been consistent
over a 10-year period. In 2019, the female enrolment rate was 40% higher in TVET colleges
and 50% higher in universities.

One would expect that the high female participation and success rates in post-secondary
education and training would eventually narrow female underrepresentation in the mining
workforce in South Africa. However, the country baseline report did not find any evidence of
this happening. Instead, it found that despite being more successful and better represented
than men in the post-secondary education and training system, there still appears to be a
slow entry into STEM careers such as mining.

14 CET colleges target post-school youth and adults who wish to further improve their skills for
employability and/or progression to opportunities in the TVET colleges and university education. TVET
colleges offer two main qualification types: the National Certificate (Vocational) and the National
Technical Education Diploma (IGF, 2022h).
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Trend 3: Women are less likely to receive on-the-job training and
apprenticeship opportunities than men.

Traineeship and apprenticeship are often conducted in workplaces, which, in the mining case,
are mainly in remote areas. This fact makes it harder for women to participate in traineeships
and apprenticeships. In Australia, the vast majority of traineeship and apprenticeship
commencements took place in very remote, remote, or outer regional areas. As demonstrated
earlier, since women can be more often concentrated in urban settings, this could be a barrier
to their ongoing professional development. Between 2016 and 2019, the share of women in
commencements for mining apprenticeship and traineeship was 17%. That number rose to
24% in 2020. The increase in 2020 could be explained by the need for many employees to
reskill and retrain due to new training requirements brought about by the COVID-19 pandemic
(IGF, 2022a).

What remained consistent was the fluctuation of trainees and apprentices across age groups,
which followed a U-shaped pattern. Women in the age group 20-29 received more training
and apprenticeship opportunities, followed by a decrease in subsequent age groups before
picking up in the age group 50-59, with the highest share being in the age group 60 and up.
This indicates that women might have more availability for training and apprenticeship in
either their early or late ages.

In Mongolia (IGF, 2022f), in 2021, a total of 22,187 employees were involved in vocational
training, of which 20.5% were women. According to the Mongolia baseline report, training
and employee skill development planning is very general because companies often do not
consider gender-related needs of the professional development training, refresher training,
and capacity building. Besides, the low number of women involved in the training can

be directly related to the small number of female employees among the total number of
employees in the companies.

In Ghana (IGF, 2022e), in turn, the baseline report showed the example of a company to
illustrate the low participation of female employees in training and apprenticeship. In both
2019 and 2020, women accounted for only 9% and 4% of trainees and apprentices, even
though the average number of training hours fluctuated between genders.

Trend 4: Women are underrepresented in STEM education programs.

Like technical training, most countries see a much lower representation of women in STEM
and STEM-related programs.

In Brazil, 32% of students completing courses in engineering, manufacturing, and construction
were women, representing the smallest disparity between men and women in this areq,
compared to OECD countries. However, women predominated in training in the field of health
and care and services (IGF, 2022b).

In 2018, more than half of all Brazilian students enrolled in higher education were women.
However, only 30% of all STEM students were women, while 63% of non-STEM students

were women. Gender inequality was more pronounced in IT and engineering, where women
represented less than 8% of the total students in IT, and 10% in mechanical engineering.
There is, therefore, significant potential to improve the participation of women in STEM
courses at universities, mainly in professions that might be relevant in occupations needed for
the future of mining, such as IT.

37




Women and the Mine of the Future
Global Report
>

The low participation of women in STEM-related education was also observed in Chile (IGF,
2022d). In 2020, practically all fields of engineering courses at university recorded less than
half female participation. For instance, women made up less than 10% of graduates in the
fields of electronic civil engineering, mechanical engineering, and electrical engineering. In
engineering programs specific to mining (civil engineering in mining, civil, and metallurgical
engineering, and mining and metallurgy engineering) women represented around 20% of
graduates in 2020.

In South Africa, as elsewhere, there seems to be a correlation between the low participation of
women in STEM education and their underrepresentation in some occupations in large-scale
mining. The country scores below the global average of 30% of women pursuing STEM careers,
although it is still leading in sub-Saharan Africa.

Mongolia stands out with a slightly better representation of women in STEM courses. Among
the total number of university and college graduates, 63.7% were female students. Women
were 54.7% of graduates from natural sciences, mathematics, and statistics, 299% from
engineering, manufacturing and design, and 27.8% in ICT.

HIGHLIGHT #13: MONGOLIA ESTABLISHED DEDICATED POLICIES AND PROGRAMS TO

INCREASE REPRESENTATION OF WOMEN IN STEM

The case of Mongolia (IGF, 2022f) presented a particular scenario that showcases the
impact that the gender-responsive policies can make. The Ministry of Mining and Heavy
Industry, the Ministry of Education, Science and Culture, and universities collaboratively
work to develop and implement human resource policies that focus on training
engineering professionals and increasing women's participation in the mining sector in line
with the government’s gender strategy. The German—Mongolian Institute for Resource and
Technology is one of the first training institutions to focus on this areaq, according to the
report. It seeks to keep at least 30% of female enrollees in the engineering, technical, and
technology profession programs. In terms of promoting technical vocational education,
the Polytechnic College of Umnugovi Aimag is attempting to enrol more female students
in technical professions. In the 2017-2018 academic year, 30% of the 153 students were
women in technical professions. This demonstrates that concerted efforts with a clear
vision to make gender equality a core priority lead to structural change.

In Sweden, patterns of gender segregation are less evident in overall higher education. Both
men and women study natural sciences, mathematics, and ICT, but women predominate in
study areas relating to biology and environmental sciences (68% of graduates) and physics,
chemistry, and Earth sciences (49%), whereas men have a higher enrolment in mathematics
and other natural sciences (65%) and ICTs (63%). In the field of engineering, manufacturing,
and construction, women are most found in materials and manufacturing (61%), while men
predominate in engineering (68%). It is important to note that women’s representation in
engineering, manufacturing, and construction studies increased by 8% over 10 years, pointing
to positive changes for women in future of the labour market.
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Trend 5: Women with science, technologies, engineering, and
mathematics degrees prefer other industries over mining.

Many country reports found that there was a disconnect between the proportion of women
graduating with STEM and STEM-related education at the national level and the share of
women working in mining occupations requiring such skills. This indicates that women with
STEM educations either prefer not to work in the mining sector or do not get employed in mining.

In Australia, despite the increase in the STEM-qualified female workforce at the national

level, they were not proportionately represented in mining, where STEM-related occupations
were still dominated by men. A report released in 2020 found a 14% increase in vocational
education and training (VET)15> STEM-qualified female labour force and a 74% increase in the
university STEM-qualified female workforce between 2006 and 2016 (IGF, 2022a). This seems
to confirm that while there are qualified Australian women available in the labour market, they
seem to encounter other types of barriers to entering the main mining occupations.

In Canada, too, a lower representation of women in the mining sector is observed, both by
skill levels and by STEM education, compared to other economic sectors (IGF, 2022¢). These
findings indicate that, somehow, Canadian women with a STEM education prefer to work in
other industries instead of joining the mining sector.

An important issue to consider in understanding the mismatch in women'’s participation in
mining jobs is the field of education they tend to take. In Australia, women have a higher
participation rate (above 20%) in occupations that do not require STEM qualifications (IGF,
2022a). One notable exception is clerical and support-related occupations, in which 21% of
women have STEM qualifications. Although this appears to be unique to Australiq, it highlights
the critical challenge of the underutilization of women and therefore the need to address all
aspects involving gender exclusion in the work environment.

Another study in Australia surveying women in mines highlighted that psychosocial factors
involving lifestyle, sense of community, availability of facilities such as housing and schools,
anonymity, and independence were reasons why women with STEM qualifications chose not
to work in remote mines. Other women in the study preferred to remain in roles lower than their
educational qualification, deciding to find satisfaction through making a difference in office-
based roles (IGF, 2022a). This indicates that women with STEM degrees and education might
prefer other industries or occupations with fewer gender biases and barriers to employment.

HIGHLIGHT #14: WOMEN GRADUATES FROM THE MONGOLIA'S SCHOOL OF GEOLOGY

AND MINING DO NOT CHOOSE MINING.

In Mongolia, 80% of all male graduates from the Geology and Mining School of Mongolian
University of Science and Technology work in the mining sector, while 20% to 30% of
women graduates work in the sector. Most of these women are from the community where
the mine operates or are very interested in working in the mining sector. The rest of the
female graduates work in banks, other financial institutions, insurance companies, and
research institutes. The Mongolia study reported that women chose other sectors because
of perceptions from their families that mining is not appropriate for them or that they are
too young to work in the sector.

15 In Australia, VET is study that offers you the opportunity to learn specific and practical job skills.
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Trend 6: Women within certain branches of STEM are relatively
more represented in the mining sector.

The findings from the baseline countries highlight that female STEM graduates working in the
mining sector are mostly concentrated in certain educational fields such as environmental
engineering, geology, geographic information systems, and data processing.

In Australia, for example, there is a relatively greater employment share (26%) of women
with qualification in the fields of natural and physical sciences (such as geology) compared
to the overall female participation in the sector (18%). This is followed by a 20% share of
women with qualifications in agricultural, environmental, and related fields which finds them
in occupations as environmental specialists and superintendents, conservation officers, and
producers of fresh produce and poultry.

Similarly, in Chile, in 2019, female geologists represented 23% of all geologists, which is
significantly above the overall participation of women in the mining workforce, which is
roughly 8%. In Canada, women tend to be better represented in fields such as geoscience and
less represented in the trades.

This trend could be related to the increasing demand for certain occupations that have

a higher supply of female labour compared to others. For example, South African mining

is more processing intensive and includes higher levels of planning, exploration services,
geographic information systems analysis, analytical, data processing, financing functions,
drilling, surveying, and so on. As reported by interviews with experts in Peru (IGF, 2022g), with
the increase in the corporate focus on ESG requirements, careers linked to environmental
engineering—where workers are involved mainly in the evaluation of the mining impact
activity in the communities—are in higher demand. This trend is also in line with the stock of
qualified university graduates. For example, in Chile, there has been an upward trend in the
share of female graduates in geology and risk prevention engineering, which could contribute
to the higher representation of women in occupations that require such degrees.

Assumption 6: Women quit large-scale mining at a
younger age.

The retention rate of women in the large-scale mining sector is another challenge impeding
their equal participation in the mining workforce. In a sector where attracting women is a
structural challenge, retaining and promoting women who are already in the sector are key
strategies to achieve gender parity.

Trend 1: The “leaky pipeline” is not a myth.

Data from most countries confirm that women tend to drop out of mining jobs at an earlier
stage in their careers compared to men. As a result, the large-scale mining workforce is
predominantly composed of middle-aged men (30-50 years).

Figure 20 provides a sex breakdown by countries across age groups based on the country
reports. While there are variations across countries, we can see that the representation of
women in mining starts to fall for many countries between the age bracket 35-44. Those
numbers dwindle after the age of 45 more quickly compared to the change in the male
employment, which is characterized by a smoother decline after the age of 45.
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FIGURE 20. Percentage of women and men employed by sex and age for Brazil, Chile,
Colombia, Ghana, Mongoliq, Peru, South Africa, and Sweden

Age BRAZIL Age CHILE
65+ 65+
55-64 55-64
45-54 45-54
35-44 35-44
25-34 25-34
15-24 15-24
50% (0] Female 50% 50% Male 0] Female 50%
COLOMBIA GHANA
65+ 65+
55-64 55-64
45-54 45-54
35-44 35-44
25-34 25-34
15-24 15-24
50% Male 0 Female 50% 50% 0 Female 50%
MONGOLIA PERU
65+ 65+
55-64 55-64
45-54 45-54
35-44 35-44
25-34 25-34
15-24 15-24
50% 0] Female 50% 50% 0] Female 50%
SOUTH AFRICA SWEDEN
65+ 65+
55-64 55-64
45-54 45-54
35-44 35-44
25-34 25-34
15-24 15-24
50% 0] Female 50% 50% 0] Female 50%

Source: Authors’ calculations, based on ILO database, (2018), except Chile and Ghana (2017).
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Nuances across countries are observed in these figures. Notably, women make up around
40% or more of the 35-44 age group in Chile, South Africa, and Brazil. In all countries (except
for Sweden and Mongolia) there is a steep decline of representation of women between

the age groups 35-44 and 45-54, indicating a “leaky pipeline.” In Mongolia, the decline is
noticeable after the age of 54.

Country baseline studies provide further insight into national patterns of women leaving the
mining sector as they grow older. In Australia (IGF, 2022a), 21% of all employees under the age
of 30 are women, and that number decreases drastically with age. The presence of women in
the age groups 50-59 and 60-69 years was 12% and 11%, respectively.

In Brazil, the bulk of employees (i.e, 64% of men and 58% of women) working in the mining
sector are concentrated in the age bracket of 30-49 years. The second group of workers by
age category are younger employees aged between 18 and 29 years, who accounted for 38 of
all female employees and 27% of male employees. Proportionally, one can observe that female
mining employees in Brazil are under the age of 49.

In South Africa, men aged 25-34 made up 22% of the total mining workforce, while women
accounted for only 6%. With time, the gap widened: in the age bracket between 35-44 years
of age, men made up 31% of the total workforce, while the proportion of women remained the
same at only 6%.

In both Brazil and South Africa, the decline in women'’s share of employment is even steeper
in the older age bracket. In Brazil, women represented 58% of all workers in the 30-49 age
category and only 3% of all workers aged 50 years and above. In South Africa, although the
gap is relatively smaller, it still seems that half of women in the age bracket 35-44 simply
disappear (roughly twice the drop-off rate of men), while most of the remainder disappear
above 55 years of age.

Peru shows a trend similar to Brazil's, with a significant share of young women employees,
with 58% of all female employees concentrated in the age group of 15-34 years, compared to
41% of men (IGF, 2022g). There is a significant decrease in the number of older female workers
in Peru, going from 32% of all workers in the age group 35-44 to 9% for those aged 45-54.
Interestingly, there were no women employed older than 54.

The decrease in older female employees was also noted in Mongolia (IGF, 2022f). While the
number of male employees remained almost the same throughout the age groups, the study
noted an 11.6% drop between the age brackets 45-54 and 55-64.

Sweden has a similar trend. Dividing women and men into three different age groups, the
data show that the industry is particularly dominated by older men. Men aged 44-64 made
up 38% of the workforce in 2019. While the number of men employed increases with age, the
number of women decreases in the age groups 30-44 and 45-64. However, there have been
incremental improvements over time. In 2014, the proportion of older men was greater and
that of women lower. In 5 years, the share of female employees aged 30-44 and 45-64 years
increased by 3% and 2%, respectively.
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Trend 2: Women's dropping out from the sector is related to the
occupations and the type of work they perform.

Looking at the gender breakdown of mining workforce by age and by occupation, some
country baseline studies found that female workers in older age brackets tend to be
concentrated in clerical support functions, while younger women are more concentrated in
occupations like craft and trade work, and plant and machine operations.

In Australia, breaking down occupations according to age brackets shows that the steepest
decline is for female managers, who made up 39% of all managerial positions when they are
under 30 (IGF, 2022a). Their share decreases steeply (to less than 10%) at the age bracket
of 50 years and above. However, their share remains steady in clerical and administrative
positions, going from 66% at 30-39 years to 62% between 60-69 years.

Similarly, in Sweden data from 2019 highlighted that women in older age groups (45-64
years) mainly held clerical support occupations (IGF, 2022i). Younger women (16-29 years)
mostly occupied positions as craft and related trades workers, plant and machine operators,
and elementary occupations. It was found that men between 45-64 years old were more
represented in all occupations except clerical support, especially the managerial level.

In Brazil, consistent with the findings above, younger women (18-29 years) were proportionally
more concentrated in craft and trade work (IGF, 2022b). In maintenance and repair, 58% of
female employees were in the younger age bracket; in the production of industrial goods and
services, the proportion was 47% and 37%, respectively. The female dropout rate was notable
for managers and professionals, representing 72% fewer women in the age group 50-64
compared to the previous age bracket. These two occupations require higher education levels,
and they had the highest proportion of women in the most advanced age groups.

HIGHLIGHT #15: BRAZIL'S EXCEPTION: WOMEN IN CLERICAL SUPPORT POSITIONS

ARE NOT NECESSARILY RETAINED.

Unlike other countries, clerical support positions did not particularly retain Brazilian
women over 50. Instead, this occupational category mostly employed younger workers,
aged between 18 and 29 (40%). In the case of the older age brackets, managerial
positions represented the higher share of Brazilian women (10%) in this age group. The
country report could not provide an explanation for this phenomenon.

Trend 3: Women leave mining for a variety of reasons, including
non-inclusive working conditions and lack of growth.

Women leave the mining workforce for a variety of reasons, depending on their contexts

and situations. As explained in detail under Assumption 3, working conditions often do not
consider the specific needs of women. The lack of appropriate prenatal and parental policies
and support can pose a challenge to women in balancing their private and professional lives.
Care responsibilities might also impede women’s career growth in the sector. This issue is
also influenced by social conventions, depending on cultural values and, therefore, different
across contexts.
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For instance, the Australia report directly links having a child with women leaving the

mining sector, as “nearly one-third (30%) of VET qualified females and nearly one-fifth
(19%) of university qualified females, who had a STEM qualification and were working full
time in 2011, left the labour force after having a child” (The Office of the Chief Economist,
2020, p. 198 cited in IGF, 2022a). Many women considered it difficult to return to the mining
sector after their parental leave because there was no mechanism to support their care

for children while working full time in remote mining locations (IGF, 2022a). A 2019 women'’s
report card conducted by the Western Australian Department of Communities revealed that
57% of women identified poor access to childcare in remote locations as a barrier to their
participation in the sector (IGF, 2022a).

Similarly, in a survey conducted in Ghana among women working in apparel, mining, and
mobile telecommunications (IGF, 2022e), the majority of respondents identified the lack of a
childcare facility at their workplace or the lack of company support to pay for childcare as the
main challenges preventing continued employment after maternity leave.

In addition to the challenging working conditions, one other key factor that drives women
employees out of the mining workforce is the discriminatory work culture. The 2021 McKinsey
Report (2021b) revealed two main factors that are driving women out of mining: the work
ceases to be interesting and there is a perceived lack of advancement. In this sense, limited
growth opportunities, low remuneration compared to men, and incompatible skill sets are all
reasons that may explain the leaky pipeline.

Findings from the South Africa report (IGF, 2022h) appear to corroborate the argument that
the workplace culture is not conducive to women's employment. In a survey of 452 women
(most of them middle-aged permanent employees at a mine), respondents identified similar
barriers to their access, retention, and promotion: preferential treatment of male counterparts
for promotions, bias against women working in mining, the perception that women get
promoted to fulfill quotas instead of merit, the perception that women aren’t physically or
professionally qualified, cultural bias about women'’s roles at home and at work, and lack of
clear commitment toward equality in the workplace.

HIGHLIGHT #16: EARLY RETIREMENT MIGHT IMPACT WOMEN’S REPRESENTATION IN

THE WORKFORCE IN OLDER AGE GROUPS.

It is worth noting that one of the reasons for women'’s drop-off rate from large-scale
mining may be related to the regulatory context for social security. In Mongolia, for
instance, women can retire at the age of 55 or under. Peru allows for early retirement for
women starting from age 50, provided that they meet certain requirements. In Colombia,
the retirement age for women is 57 (OECD, 2021).
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Assumption 7: The gender pay gap stubbornly persists in
the mining workforce.

One of the most common assumptions used to explain the attraction, retention, and
career development challenge for women in the mining sector has been the persistence

of a significant gender pay gap. The gender pay gap and lack of career advancement
opportunities are considered among the key reasons to explain why women drop out of the
mining workforce at a higher rate than men (McKinsey, 2021b).

Trend 1: Women employees in large-scale mining earn lower wages.

Various country baseline studies pointed out that wages and salaries in the large-scale
mining sector were on average higher than in other economic sectors. In Chile (IGF, 2022d),
average salaries in the large-scale mining sector are almost three times higher than in other
economic sectors. In Mongolia, the average salary is twice that of other sectors. In Ghana (IGF,
2022e) the extractive sector pays significantly higher wages (about 10 times higher) than
other sectors.

However, despite the relatively good wages mining can provide, the gender pay gap is
significant in the sector. In Australia (IGF, 2022a), women earn 83% of men’s salaries in
the large-scale mining sector. Over an 11-year period, the pay gap discrepancy oscillated,
reaching its lowest historical figure of 13% in 2019. However, from 2019 to 2021, the pay
gap widened again, suggesting that structural challenges to reversing this discrimination
remained unsuccessful.

Additional data show that men and women might not have equal access to high-paying jobs
in mining. In Australia, the ratio of female to male mining employees decreased as weekly
earnings increased, showing a decline in the pool of women earning higher salaries relative to
men. lllustrative of this, women make up only 9% of the highest earning bracket, whereas they
make up 42% and 47% of employees in the lowest two brackets, which are, incidentally, below
the weekly minimum wage. This confirms earlier trends that Australian women have been
unable to access or stay in higher- and better-paid positions in the mining industry despite
their qualifications.

The report also pointed out the existence of a gender pay gap in Canada (IGF, 2022¢). From
2010 to 2020, women earned an average of 14.8% less per week than men in mining over

this 10-year period. Another example is South Africa (IGF, 2022h), whose baseline report
mentioned that the gender pay gap in the mining sector is at a ratio of 2 to 1. In Ghana, the
report confirmed a gender pay gap related to the overall extractive sector, where women are
found to be paid less than men doing the same job, with a median gender pay gap of 27.5% in
2013 (IGF, 2022e).

Trend 2: Women workers work fewer hours.

Data from the ILO provide a quick snapshot of the mean weekly average hours worked
disaggregated by sex in large-scale mining. It shows that, on average, female mining
employees worked fewer hours than their male counterparts.
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FIGURE 21. Mean weekly hours worked by sex
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Source: Authors’ calculations, based on ILO database, 2016-2020.

Several baseline studies confirmed the trends observed above. This was noted when
examining women'’s weekly working hours in full-time jobs as well as the proportion of women
working part time. Average wages are calculated on the basis of hours worked, and therefore
contribute to the gender pay gap as labour markets reward those who are willing and able to
work more hours. In the mining industry, the market mostly favours men.

In Canada, from 2010 to 2020, women in full-time mining jobs worked an average of 2.9 hours
per week (6.5%) less than men (IGF, 2022c¢). Similarly, in Australia, women accounted for 67%
of all part-time employees and 16% of the full-time employment in 2020/2021. The country
(IGF, 2022a) recorded a slight increase in the overall employment of women, essentially
part-time employment. As such, mining is ranked as one of the sectors in which women are
in a relatively larger proportion to men in part-time employment. However, the total number
of women working full time was larger than those working part time. This is the highest
proportion compared to other economic sectors and could be because of the remoteness of
mine sites, which makes it hard for women to work on a part-time basis.

Many country reports highlight that women opt for part-time jobs, which might be related to
the expectations associated with unpaid reproductive labour and care work, and the need to
balance out work and life. Often, reducing working time is one possible option for women to
remain in the labour market rather than leaving it. Not having this flexibility could possibly
explain the previously observed leaky pipeline.

However, more flexibility should not be a reason to justify the gender pay gap or confine
women to lower-paid jobs. Sadly, in many instances, women opting for flexible work
arrangements become less attractive for high-level positions, considering that these types of
occupations often demand more working hours. This limits their growth opportunities within
the company and affects their remuneration.
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Trend 3: Despite their higher education, women still earn lower
wages than men.

Some country reports examined the relationship between levels of education and average
wages. It was found that despite having higher education attainment, women in large-scale
mining still earn less than men.

In Brazil, women with advanced education earned, on average, 84% of men's wages (IGF, 2022b).
In South Africa, qualified men's earnings are nearly double those of women who have the same,
equivalent, or higher educational qualifications (IGF, 2022h). In occupations requiring lower skill
levels, however, there was a narrower gap in wages between men and women.

In Australia, data from 2020 on all economic sectors highlighted a discrepancy in median
weekly earnings at advanced levels of education (IGF, 2022a). A gender pay gap of 26%
and 20% was noted between men and women with graduate and postgraduate degrees,
respectively. There was a wider pay gap (36%) among employees with technical training
(Certificate lll/1V), a category of jobs in which female participation was low.

Trend 4: The gender pay gap is higher for better-paid occupations,
in which women are less represented.

Another important factor that further exacerbates the overall gender pay gap is
the overrepresentation of women in relatively low-paying occupations and their
underrepresentation in higher-paid occupations (European Parliament, 2022).

In Brazil, there was a gender pay gap in all occupations except two, including in jobs
traditionally held by women. For instance, in clerical support, women earned 94% of men’s
salary, and in mid-level technicians and professionals, the pay gap was 89% and 76%,
respectively. Even within the group of managers, which experienced an increase in female
participation in recent years and a strong presence of graduate women, female managers
earned an average of 71% of men's pay in the same occupation (IGF, 2022b).

Women earned more than men in only two occupations, namely services and sales, where
women earned 7% more than men, and in agriculture, forestry, hunting, and fisheries ¢
where women earned 57% more than men. While noteworthy (and significant for women
working in those occupations), it must be noted that these jobs account for a very low share
of total mining employment (2% and 0.04%), and therefore are not representative at the
industry level.

In South Africq, results are slightly different (IGF, 2022h).17 In 2020, male workers were better
paid in all occupations with the exception of clerical support. This was especially true in

the category of managers and professionals, where women earned 69% and 50% of men’s
salaries, respectively.

16 According to the Brazilian report (IGF, 2022b), mining establishments reported the following
activities under the occupation of agricultural, forestry, hunting, and fisheries: agricultural workers,
workers in livestock, supervisors in forestry and fishing, forestry extractors, and agricultural
mechanization workers.

17 The data has been supplemented with academic research on South Africa’s general employment
situation (Hill & Kohler, 2020), and it is not specific for mining.
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In Australia, based on 2020 data for all economic sectors and considering the median weekly
earnings, the highest gender pay gap was noted among machine operators and drivers (33%
pay gap), and technicians and trades workers (32%) (IGF, 2022a). On the other hand, managers
and sales workers had a relatively lower gender pay gap, both at 17% for median weekly
earnings, followed by professionals, at 20%. Clerical support, in which women had a dominant
presence, also showed a pay gap of 23%, with most women concentrated in the low weekly
earnings range. A larger percentage of men were concentrated in the higher earning brackets
for the same occupation. This results from women being more concentrated in lower levels of
clerical support roles, which pay less than the higher levels, where men dominate. Here, women
are not only in a low-paying occupation but also in the lowest salary ranges within it.

Mongolia showcased a particular scenario (IGF, 2022f). In 2020, women earned 3.3% more
than men. However, a closer look at the salaries by occupation reveals that women received
higher salaries than men in only one job category, effectively skewing the pay gap average. On
the other hand, craft and related trades workers showed the greatest pay gap, with women
earning 45% of the men'’s remuneration. In the occupation category managers and clerical
support, women workers earned 62% and 795% of men’s remuneration, respectively.

HIGHLIGHT #17: ZOOMING INTO SOUTH AFRICA’S GENDER PAY GAP REPORTED

ACROSS ETHNIC GROUPS

South Africa reported the gender pay gap with an intersectional lens, looking at
differences in ethnicity and race18 In 2020, the racial composition in the mining sector
was largely composed of (Black) Africans, constituting 86% of the sector's employees,
followed by Whites (11%), Coloured (3%) and Indians (1%).

Wage discrepancies were noted, in favour of White men compared to White women, with
the former earning nearly twice as much. The gap was even wider when comparing White
women and Black African and Coloured women, where White women earn three to four
times the salary of their Black African and Coloured counterparts. The research concluded
that Indian men and Black African women received the lowest remuneration.

Concluding Remarks

The aim of this chapter was to highlight, in a comparative way, the main data findings

from the countries selected in Women and the Mine of the Future: A Gender Analysis of
Employment and Skills in the Large-Scale Mining Sector. Overall, data collected from the 12
country reports confirmed some similarities in global trends, despite some notable nuances
and differences, reflecting countries’ specificities in terms of historical, socio-cultural, and
economic conditions.

The data presented in this section clarifies some of the reasons behind the consistently—and
persistently—low participation of women in the large-scale mining workforce. It provides
nuanced and granular insights to uncover the path forward, with a view to improving the
participation of women in the mining industry. The following chapter will explore changes in
occupations over the past 10 years and any foreseeable changes in occupations in mining,
specifically looking at the challenges and opportunities for women in this transition.

18 For South African Race terminology/categorization, see IGF, 2022h, p. 24.
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Introduction

The large-scale mining sector is at crossroads,? driven by megatrends such as the swift
adoption of disruptive technologies in mining operations, the exponential demand for minerals
and metals critical for the energy transition, and the imperative to embrace urgent climate
actions. While they will have significant implications on the industry’s operational and
organizational activities, importantly, they will profoundly modify working conditions and the
demand for labour. It is important to unpack these megatrends carefully, to better understand
how male and female mining employees could be impacted differently.

This chapter provides an overview of the main factors that are likely to challenge the

mining labour force in the future, focusing on possible ways each trend may affect mining
occupations. It specifically looks at opportunities and challenges to increase women’s
participation in the mining workforce given the trends observed in Chapter 1. To further
answer the questions posed in this chapter, the second phase of the WMF project will map the
gender-disaggregated changes in occupational structures and skills requirements needed for
future jobs in large-scale mining.

However, a word of caution is necessary: the analysis provided in this chapter is based on
the hypothesis that these trends will continue to drive changes in the mining sector, and
it is therefore based on our best projections given the current dynamics. At this point, it is
too early to make any authoritative conclusions as the dynamics at play are complex, fast
changing, and subject to risks that are difficult to foresee.

This section examines two megatrends likely to have profound implications on the future
of mining jobs: disruptive technologies and climate change and the energy transition. Each
trend zooms into specific features that are likely to be determinant for the future of work,

19 The changes that will be faced by the mining sector are part of the global dynamics the world is
facing. For instance, demographic changes, such as rising population expected until the middle of

the century in developing countries and growing middle classes, will further increase the demand for
minerals and metals. Similarly, in more advanced countries, the ageing workforce will make it harder to
attract talent and replace the skills being lost. In addition, geopolitical turbulences linked to the security
of supply and access to raw materials are attracting companies that do not necessarily respect working
conditions and fundamental principles and rights at work, including gender equality. These will impact
the future of mining but are outside the scope of this study.
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considering gendered implications on current occupations and skills that will likely still be
relevant for the jobs of the future.

Trend 1: The rapid adoption of disruptive technologies and digital
solutions is changing the landscape of mining occupations.

Technological change is a recurrent feature of modern development and is critical to
constantly improving the productivity and efficiency of industries. In that regard, innovation is
not new to mining and is constantly mobilized to overcome natural factors such as declining
reserves, lower ore grades, deeper deposits, and geotechnical difficulties due to harder rocks,
among others (IGF, 2021).

The successive waves of innovations led by the adoption of new and disruptive technologies
are different from previous rounds of technological change. In recent years particularly, there
has been an acceleration in the pace of technological adoption in the mining sector that is
bringing systemic changes, making mines more sophisticated, leaner, and smarter. These
changes have repercussions on the way mining operations and workers interact, creating
more agile mining operations. More recently, the COVID-19 pandemic has further fast-tracked
the digitization of certain tasks to allow workers to work remotely.

Disruptive Technologies Coming to the Large-Scale Mining Sector

The technologies referred to in this report are a suite of different types of innovations that are
being deployed in many other sectors but work in concert together to improve the efficiency
of mining operations (IGF, 2021). In its 2019 Technology Impacts Review, the IGF mapped key
emerging technology trends that are being developed and adopted in large-scale mining
operations. These can be classified into four broad categories:

1. The deployment of sophisticated hardware and machines embedded with artificial
intelligence, meant to boost the efficiency of mining operations. Examples include non-
humanoid robotics, automated plants and machinery, automated vehicles and so on.

2. The use of smaller connected devices which are enablers of digitization, and which
provide an interface between human intelligence and artificial intelligence. Examples
include uncrewed aerial vehicles (such as drones), sensor technologies, connected
wearables, GPS etc.

3. Network architectures and software technologies that support the first two types of
technologies. They collect, analyze, and integrate large amounts of data in real time
that are shared through high-speed connectivity, allowing information to be shared
and processed instantly. Examples include virtual reality and digital twin interfaces;
machine learning, advanced analytics, access to 5G architecture; the Internet of
Things (IoT); cloud computing and so on.

4. Technologies that are aimed at improving mining processes notably to address
environmental challenges and improve sustainability of operations. Those technologies
cut across various opportunities. Examples include (i) the development of new mineral
ore-processing technologies; (ii) improved waste and tailings management techniques
to improve mineral recovery; (iii) water- and energy-saving technologies; and the
adoption of clean tech, such as electric vehicles. These are particularly important to
mitigate the impact of mining on the environment and to foster energy transition
away from fossil fuel-powered operations.
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In its Future of Jobs 2020 Report, the World Economic Forum (WEF, 2020) provides further
insights about the pace of adoption, notably regarding the technologies that are most likely
to be adopted by 2025. As shown in Figure 22, companies surveyed by the WEF broadly
confirmed what was observed by the IGF Technology Impact Review.

FIGURE 22. Technologies likely to be adopted by 2025 (by share of companies surveyed)
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Given the continuous innovation and rapid breakthroughs in technologies, the mining industry
cannot predict with certainty what the future will look like over the next few decades. However,
what is clear is that regardless of the types of technologies embraced, the future will be
digital, more mechanized, and highly connected.

While technologies are generally gender blind, mining occupations are not, and neither are

the social contexts in which new technologies are introduced. It is important to highlight that
the pace and breadth of technological adoption in the large-scale mining sector will vary
within and across countries, with ripple effects on mining occupations that will reflect specific
contexts. For instance, laws and policies in place, such as local employment requirements, may
affect the choice of technological adoption and therefore the number and types of jobs that
mines of the future will require.

Within countries, almost every mine is unique, determined by specific geological features.
The geographical location of mine sites, the types of mining activities (i.e., whether mining

is conducted on surface, underground, or in ultra-deep settings); and the types of mineral
ores being mined will all affect the types of technologies that can be adopted, with resulting
implications for mining occupations. Differences across countries are further explained in
Feature 4.
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Feature 1: Disruptive technologies and likely changes across
occupations

Changes in mining technologies are affecting the types of occupations and employment
opportunities in large-scale mining in several ways (IGF, 2021; ILO, 2018; WEF, 2020).

Mines of the future are arguably going to be smarter, digital, leaner, and cleaner. Uptake

of different technologies is highly context specific. These technologies will have varying
impacts across countries and across the sizes, ages, and types of mining operations. Table
5 provides a simplified overview of the key features of future mines, with some examples of
relevant technologies.

First, leaner mine structures that result from labour-saving technologies are expected to
make some tasks20 (and therefore some occupations) redundant, and thus reduce the
employment intensity of some categories of jobs—the so-called displacement effect (IGF,
2021). A survey involving c-suite executives from mining companies that collectively represent
more than 7.7 million employees worldwide revealed that a skills gap would be a major issue in
the adoption of new technologies and that an average of 48% of existing employees would
require reskilling/upskilling in the next 4 years (ICMM, 2021).

As Figure 22 showed, automated machinery and related digital technologies embedded in
devices, data analytics, and connected infrastructures were ranked highly by the mining
companies surveyed, indicating greater levels of sophistication of mining operations. Numbers
are hard to predict with certainty, but the WEF report (2020) estimates that close to 20% of
employment in large-scale mining could be displaced by 2025 due to the automation of some
mining tasks.

Another concerning highlight is the increasing digitalization of current administrative tasks,
such as machine learning for image, text and voice recognition and interpretation, or the
adoption of new digital tools, such as blockchain technologies and digital trade, which may
have significant impact on jobs most often occupied by women.

Second, features highlighted in Table 5 imply that many occupations will be restructured,
redesigned, or modernized, as some technologies are meant to improve the efficiency of
operations and productivity of workers. Those types of technologies will require different skill
sets, and so there will be a need to upskill the workers to improve performance. Given the
comparatively limited access for women to on-the-job training programs and vocational/
lifelong learning opportunities, as showcased in Chapter 1, this trend can easily negatively
impact women’s ability to meet skills demand unless specific attention is paid.

20 It is important to note that tasks—more than occupations—are likely to be disrupted (Pagés, 2019).
Not all tasks within an occupation are equally automatable, but some technologies will completely
change the nature of certain tasks and the associated skills and competencies requirements needed to
perform specific tasks.
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TABLE 5. Simplified overview of mines of the future and foreseen impacts on the

Examples of types of technologies

Digitalization

Smart mining

Lean structures
and remotely
controlled

Decarbonization

Mining operations are
connected, productivity is
enhanced, and decision
making is more effective,
happening in real time.

Highly sophisticated
machinery, embedded with
artificial intelligence makes
mining operations more
efficient and precise.

Organizational structures

are leaner; operations are
piloted from remote locations;
activities can be carried out
on a continuous basis.

Technologies aimed at
reducing the carbon footprint
of mining companies.

Source: Authors, adapted from IGF, 2019 and 2021.

« Connected wearables
+ Satellite imagery and GPS
+ Uncrewed aerial vehicles

« High-speed Internet connectivity
(5G)

+ Powered by artificial intelligence
(machine learning, neural
networks)

+ Use of big data analytics and
quantum computing

+ Augmented/Virtual reality
 Digital twins
+ loT and cloud computing

- Robotics, automated processes

+ Remote control systems

- Distributed ledger technologies
(blockchains)

Digital trade

« Electromobility

+ Renewable energy and power
storage

« Water-saving technologies

Third, even if some tasks are fully automated, jobs may not completely disappear, as some

tasks are likely to remain critical to properly set up parameters and ensure the seamless

functioning of machines. Human presence will remain vital to intervene in case of an
emergency breakdown (McKinsey Global Institute, 2018). It is understood that reskilling and
upskilling would be central to facilitating the transition to new occupations.

Fourth, other technologies will create new occupations that were previousl