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Problem Statement,

Methodology & Locality



Problem Statement

A fundamental reality is, that within a typical rural South African mining area, a variety of
factors are undermining efforts to source, train and develop local people for increasingly
more highly skilled and mechanized underground work. This is evidenced by:

* low progression through school and high dropout rates,

« poor educational performance in mathematics and physical science, in particular,

« limited understanding of mechanical and technical concepts,

* limited interest by male youths in training opportunities, and

» tertiary educated candidates favouring work in non-mining sectors and urban centres.

These factors are influenced and exacerbated by the harmful effects of scarcity, societal
lls and trauma on early cognitive, emotional, and social development; thus, potentially
hindering their ability to reach their full potential. The problem is compounded by
significant influx creating competition for jobs.



Methodology

This Mining Project case study aggregates statistical data from a variety of

Sources.

a detailed
household survey
(700 households)

of a village

neighbouring a
brownfields mining
project (2023)

a socio-economic
household survey
of 2500
households (10%)
within the project’s
area of influence
(2021)

psychometric test
results and training
outputs from the

historical Matric/
Grade 12 results

Company’s from schools
Construction within the project’s
Training area of influence

Programme (2023)

educational
enrolment,
attainment and
progression in
South Africa with a
focus on Limpopo
Province (Census
2022)



Locality of Case Study Area

Mining Right

Mining Activity Li m pO pO

Target Area for
Employment

Sample
Local Village



Shift towards modernisation /

mechanization




Disruptions from a new wave of technological marvels
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Modernised / Mechanised UG Mining require higher skills levels

Changing technology leads to changes in both the

number of people employed directly in support of the
production process, but also in their required skills
and in the manner that work teams operate internally
and interact with other teams and mine management.

. Greater number of people who have a higher degree
of knowledge and skills would need to enter the
industry to catalyse a new wave of industrial growth,
which would seemingly also require the mining
industry to follow suit in terms of employing such
people and upskilling existing personnel to ensure a
new prosperous, more efficient and safer local mining

\u
: i industry.
| T

- It is proposed that mechanization results in fewer,
®%3* higher skilled workers being employed
underground, higher face advance rates, fewer
- faces, improved supervision and control, improved
communications, and improved environmental
conditions.

“% with the appropriate skills are recruited and
® trained for mechanization projects. Once the
project has begun, active learning becomes a real
issue for operators and supervisors.

-40-gaining-traction-2018-07-13



http://saimm.org.za/Conferences/Pt2010/255-258_Hattingh.pdf

Underground operations will drive large skilling efforts

Skilling an Under

Safe Maintenance Practices
Emergency Response Protocols

Mental Health Awareness

Equipment Safety Protocols

Advanced Statistical Analysis
Networking & Communication Protocols
Advanced Diagnostic Software

Control Systems and Automation
Electro-Mechanical Actuators

Hydraulic Systems Deepening

Complex Machinery Troubleshooting
Specific Machinery Maintenance
Maintenance Documentation and Reporting
Environmental Awareness

Team Communication and Collaboration

Vendor and Supplier Relations

ound Mechanised Mining Maintainer

Average training hours per skill

10

20

20

12

10

30

30

40

40

40

40

40

60

Knowledge and application of safe practices
during maintenance tasks to avoid accidents.

Responding correctly to emergency situations
in the mine.

Awareness of mental health issues and
strategies for managing stress.

Following safety procedures for the operation
and maintenance of equipment.

Application of statistical techniques to analyze
maintenance data and enhance performance.

Understanding of communication protocols used
in the operation of mining machinery.

Proficiency in using specialized software tools for
diagnosing problems in mining equipment.

Knowledge of automated systems and how to
maintain them.

Understanding of the operation and maintenance of
electro-mechanical actuators in mining machinery.

Advanced knowledge of hydraulic systems
used in mining machinery.

Skills to diagnose and fix complex problems in
mechanized mining equipment.

Specialized skills for maintaining specific types
of mechanized mining equipment.

Accurately recording tasks, following maintenance
schedules and producing correct reports.

Understanding of environmental impact
mitigation in maintenance tasks

Ability to communicate effectively with team
members for efficient operations.

Skills for effective interactions with suppliers for
ordering parts, handling warranties and more.

GENERAL REQUIREMENTS:

e Social processing

« Complex concepts

e Sound knowledge base

« High levels of awareness

» Proficiency in specialised software
» Specialised skills

* Accuracy

 Effective communication



More proficiency required across a range of data & digital skills

The deployment of technology will result in data and digital literacy skills becoming increasingly important for employees and the sector. More

proficiency will be required across the full range of D&D skills

Average Data Literacy Requirements

Data Ethics

Machine Learning and Al
Operationalising Data
Programming

Research & Problem Solving

Statistics and Predictive Models

Visualising Data

Current Average B In 5 years

The ability to identify, locate, interpret and evaluate information. In
particular, understanding concepts of statistics to fully utilise and
action insights from data.

Average Digital Literacy Requirements

Cyber Awareness
Digital Collaboration
Digital Communication
Foundational IT

Learning

Participation

Current Average B In 5 years

The literacies that are required in the future workforce to enable
employees to access information, communicate, solve problems,
learn, innovate and work collaboratively with others.
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Demographics of a local

community




Soclo-economic data for local village (sample)

villages

Households EESENlele]

Population EE{eNe[e]0) J O B S
Mining Right

Open Pit Mining Activity

Target Area for J O B S
-

Employment

sample 700 JOBS '
®

Local Village +3500

* 52% Unemployment Rate J O B S
* 59% Youth Unemployment
Rate
» 30% of households claim J O B S
social grants as their ONLY

income



General demographics of Sample Village

# of Village 200 Age Groups
Households 5] 565 yrs 100% oo
Village 'iﬁ’# 3500 30% | 36-65 yrs o -
Population 30% |18-35yrs
Household ee | 5 35% <18 yrs o o
(HH) Size 'im 20% o o
o | o +18 Highest Education o _ e
Gender of |n| * 48 | 52 Female Male
Pe rson m No formal schooling Some Primary School education
rertiary | R 15% e e -
Head cender | 55145 Gr12 B2 [ 509 o .
Ul « Youthful community with females trailing
Avg. Age of AGE 3 males in educational performance
30 Grl-Gril 9
Person . B Up to 65% of those above 18 years old
#HH 0 - 10 No have Matric
years in village 55% Schooling @ 2%
#HH > 50 ‘
yearsin 18%
village %
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Highest educational levels of those employed in the village

180

* Those employed in the public sector are more likely to
have a tertiary qualification.

] —= Those employed at the Mine permanently or as a

contractor are more likely to have Grade 12 only.
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Most graduates working in the Public Sector

Sectors with Highest

Employment

Public Sector '\, 54% |

Private sector in a field
outside of mining

Private sector in a field
outside of mining

Day labourer /
pieceworker (casual)

Day labourer /
pieceworker (casual)

Day labourer /
pieceworker (casual)

Employed
in village
750
@ @ OA O o | o Employment per
Highest Education
Contractors of ~ Employees ﬂ w * Level
— the Mine of the Mine
3% 10% 39%  40|60% @ )
35% 12% 19% 49% 49|51% @ E‘"
N
Lo
22% 15% 18% 49% 61]|39% @
3
22% 11% 7% 35%  65|35% L
0% More than half of those 3 onl 79121% @ @
° | |University Graduates 4 ’
+working in the Public
35% |Sector, work outside the| 1only 41|59% @
Local Municipality. 35%
work in Gauteng Only 1 person employed @

12% of the 750 employed in the
village have a University Degree.
Of those 90 graduates, 60% are
female and 39% falls within the
Youth category. 10% are
employed at the Mine while 3% as
contractors at the Mine.

Degree
Diploma
Grl2

Gr8 - Grll
Gr7

Grl - Gr6

No
Schooling

The Public Sector is the
biggest employer of graduates
from the village (54% / 49
graduates).




Analysis of local trainees In

Construction Training
Programme




Training 1 000 unemployed community members

Trained 1500 unemployed

community members in 2021-2023
to empower them with various skill
sets (semi-skilled level) related to:

o SMEIPP,

o Construction,

o Earthworks, and
o Civil trades.

« The ultimate goal was to enhance
their employability in both the
Company’s capital projects
environment and the broader
construction and engineering sectors
within the region.

« 50 members of Sample Village

participated.

Mining Right
Mining Activity

Target Area for
Employment

Sample
Local Village



Training Outcomes

Age of trainees that completed the courses

Dropouts 10% 106 68% 50 32%
51
No Shows 16 1% 12 75% 4 25% I|
Complete 1372 89% 896  65% 476  35% 48 '.
Grand Total 1543 46 II
44 =|
[YCategory 4 1l
Female 48% 24% e
38
rn||v|a|e 58% 32% =
36 N
]
Gender Below Grade
0, 0, o) 0 32
* Female 14% 73% 12% 1% —
' Male 14% 76% 9% 1% %0 =
Grand Total 14% 74% 11% 1% ..
26
. -
* More females than males completed the training courses — 2¢ I
dropouts and no shows proportionally aligned 2
: . ]
* Low maths uptake and very low uptake of physical sciences 20
at school 15 Il

o
[
o
=
o
o

150 200

e +75% with Grade 12



Psychometric scores — behaviour profile

Sample
} Strength ) Development ’ Essential b Important
' e Not recommended 174
Talent Match Abillities
! M .:-.ashrq l : 5§23
18.39% [18.97% X
‘ Basic Numeracy Skills ] 480
D»i:cve'rlng'r.al'ei to ‘l <7
- |
17 172%  equ Written Instructions e
Understanding 384 ‘
i 2 3 4 6 7 8 9 10 1311 mechanical and technic. |Median
Behavioural Profile
shapes (basic) Competency Model views' Concepts
Reacdiness To Llearmn And 628 q w°""m‘; Envirenment _ €4z
Develop Harmony | o611

559

1
Absence Of Stress | 1
l b

Development Opportuni.. | 522

Systematic Approach 622 Fun While Working T s = . 5
! X _ . r — - How to interpret the scores
airmess | IREES

niticn Of & 4 2 ! Low LIKE MOST OTHERS HIGH
Prodiem Saiving 577 ‘ Recognition Of Perform.. | : l: ol i R e
Security | Jis3c R peint nchmarked soor. LR
\ NS
M | Honesty 504 Scores indicate the relative g, B \ 51 ]
i f individ @ <
il 515 . il e g Z Y T v A
k 4 Rate Of Change ag similar individuals that have ﬁ iy l* \Jl,
[ completed the assessments 1]
! 1 Cocperativeness 48 praviouay; 3¢ 3 @ W vl» l-l s
Service Orlentation | s1a ! Fit scores below 4 are low ..\ n \L‘ DA\ nnn
rvice Orientation i Structuning 48s ety o T e o T ———_—
Integrity 482
|
Teamworkin 479 Hierarchy 465
v \ byl
Professional Challenge 424 «s v
Influence Possidilities 415
Srofessional Competente 462

(Median Identification 4.03 {Median



Psychometric scores - abllities

Basic Numeracy Skills

Discovering rules to
specific problems

English Proficiency

Multi-tasking

Understanding simple
written instructions

Understanding
mechanical and
technical systems

} Strength ’ Development } Essential

Important

14

437

Abllities

485

Problematic

[ Whecan

KEY INSIGHTS

In terms of abilities, the
participant group has a high level
of English proficiency but may
find understanding written
information mere challenging
than most others.

Overall, they are likely to be
effective in focusing on and

accurately working through
several simple tasks.

Areas of development in relation
to cognitive reasoning include
mastering technical and
mechanical concepts as well as
detecting patterns and drawing
logical solutions given the
information presented to them.




Educational Outcomes In

Limpopo and SA




Provincial stats on school attendance

Highest level of education by individuals aged 25 years and older in 2022

40
Percentage of children aged 0—4 who attended ECD by province

35
| Limpopo | _RSA

/ / A profile of enrolment. and prog 30 X
2001 9.4% 12.2%
Attending ECD s 25
y X
- & e _‘14- ek 8S ‘.,. 15
: _ 10 X
Census 2022: A profile of " . . . B

5
education enr(.)lment' attalnm.ent No schooling - Some primary -  Complete Some Completed Tertiary - 2022
and progression in South Africa 2022 2022 primary - 2022 secondary-  secondary -
2022 2022
LP mRSA
V = ‘ H . e - . . .
hool d i = Highest post-school qualification level by individuals aged 25 years and older
>chool drop out rates in Limpopo Province

100.0 45.0
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X
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Census 2001 - Male Census 2022 - Male Certificate Diploma  Bachelors Honours Masters Doctors Other
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Proportion

Proportion

Soclo-economic status and geographic location influence

educational progression

Proportion of persons who go on to complete Grade 12/Matric after completing Grade 9
0,9
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Factors driving people’s

development for the
‘Future of Work’




Typical challenges and social ills within local villages

Participants of focus groups stated that alcohol abuse result
in accidents, violence, and is one of the main causes of
GBV.

Alcohol abuse was one of the most frequently-cited problem
in the sample village, sited by 55% of the survey
respondents.

High number of child-headed households / absence of
parents.

High levels of domestic violence, child abuse and neglect
reported by local social workers.

37% of respondents from the Sample Village survey feel
that malnutrition is a problem in their community.

Teenage pregnancies.

Transactional sex was a noted issue - about 30% of male
respondents reported that they had been involved with
someone to whom they have given gifts/cash, or promised
gifts, or cash.

Orphans and Child-headed Households in the Sample Village

The wvulnerability of this group stems from a lack of parental
guidance, social support, and necessities. This forces children to
take on parental responsibilities while they are still young. Children
and child-headed households are at high risk of dropping out of
school, becoming addicted to drugs, suicide due to stress and
depression, becoming victims of abuse, and opting for transactional
sex — which, in turn, places them at risk of contracting HIV. Such
households are entirely reliant on social grants for survival, but they
are not always able to access these grants.

Increase in the transmission of STIs (including HIV) leading to
a localised increase in the burden of disease (non-local
contractors and migrant job seekers)

Causing high morbidity and mortality from the direct effects of the
infections and indirect effects of STls (e.g. miscarriage, congenital
diseases with spread from mother to baby). Inappropriate sexual
activities may lead to an increase in teenage pregnancies, with
these potentially originating from trans-generational relationships.

Percent of male respondents that
believe GBV is an acceptable response

The social ills that may be associated with activities including

If she goes out without telling him substance misuse and sexual transactions originating from taverns,
Qg 'f she neglects the children the economic transaction and the vulnerable position of women

If she argues with him
If she refuses to have sexual intercourse with him

related to this and culturally, may give rise to incidents of gender-
based violence.

If she burns the food



Developmental building blocks are potentially impacted

by socio-economic factors

Children need to feel valued Children need to experience support, [lj MILESTONES COMPETENCIES & SKILLS REQUIREMENT

External Buildin by their community. They must be given useful Jcare and love from their families, non-parent N s oot
§ 9 roles in the community and opportunities to fjadults, neighbours, and schools. 1. Social & Emotional Development + Creativity + Machine Learning and Al

Blocks: g:nsl;ifb:t:":"m;‘;: LG L « Movement towards independence + Critical Thinking + Operationalising Data

Developmental blocks focussing on : Childfen feed « Firmer sense of self + Cultural and Social + Programming

positive experiences children have in T B R TITRCEER |« Developed sense of humour Intelligence + Research & Problem Solving . .

S e L | T T - e EEONEEE L Davelopmental building blocks
From birth o age fiv, as the brain's foundation s ﬁ)gge;tbﬁ r:fugwdesm by their families, schools, (sports, clubs or organizations), religion and decisions « Innovation A Models
il od o B 3 [iBe o 2 Mo 0 vt el « Movement towards autonomy + Personal Learning and + Visualising Data
influence a child's cognitive, emotional, and social « May experiment in risk taking behaviour “PA:)SJIZ% Solving + Cyber Awareness - L i =

LS.} . o 5
o L e Sy . . Dighal Cotaporaton influence coanitive. emotional. an
potential due to poverty, poor health, malnutrition, Children need to Children need to develop 2. Cognitive Development « Agility . Digital Communication y ]
and societal ls. develop a lifelong commitment to education & [Jstrong values that guide their choices. Caring, . i ;
learning. They need to be motivated to do well jequality and social justice, int ¢ Increased concern for the future Judgement & Decision + Foundational IT . .
in school, be actively en in learning. responsibility and restraint are ki « Well defined work habits Making + Mental Health Awareness ?
21 ax « Greater capacity for setting goals « Collaboration . igati SO CI a O e n I a O W a eX e n
Internal Building bl 99 g GPS and Navigation . .
Children need to learn Personal power, feelings of » Self-regulation + Communication Systems
Blocks: 0 plan ahead and make decisions control over what happens in life, high self- « Growth in abstract thought + Ethics « Technology and Software
jidren must develop strong friendship skills, Jesteem, and optimism give children a sense of o Tond s he seif:absarbed . p | t nology
Involve children nurturing and have knowledge of and comfort with people of [lworth and promise. end 1o be selt-absorbe: rocess Improvemen Proficiency

developing intemal quatities that different cultural and ethnic backgrounds, : Value Orientation
mcomgg kg ;ise ist negative peer pressure 3. Physical Development

compassionate and responsible

MILESTONES

. Moving - Physical or Motor
Development

Talking - Communication and
Language Development
Interacting - Social and
Emotional Development
Thinking - Cognitive
Development

 Itis the author’s view that social ills
coupled with intergenerational
poverty and trauma (historical and
current) may have impacted and
Socio-economic factors withif Maslow’s hierarchy of needs may continue to impact individuals’
N O Sy P ey R S developmental building blocks,

frequentmoments ~ Maintaindeep . . d ) i Havsawel: empathy and
) : d
SELF-: and others of profound and meaningful | oPoaentY fln?hzlijrn::vunrm developed sense compassion for

s e thereby restricting the local

agers (national md:wduals over the

/ agm . . .
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ESTEEM 17-year-olds dropping enrolments progressing to Higher Education graduation  and provincial government) age of 20 years Wo r o rce s a I I y O p ar I C I p a e I

out of school National Senior Certificate rate do not have the required regarded as
(matric) students qualifications and functionally illiterate

e a highly technological mechanized

adult lation reported the overall level of trust in 27
LOVE & children children thatare  teenage pregnancy rate for % SR 2 AR difforent South African SOl nicans

BELONGING nlgiltlr’:grvt't‘:ir clisr:i:ae:sas 92’: pae%z‘l’n;"o‘: ;f’oﬁ:ge"s contact (ie., contact thatis - institutions out of a possible a';‘;'z)";sgf' u n d e rg I'O u n d m I N I N g O p e ratl O n.

unfriendly and unequal) 100 points
parents

-

N

w

>

age continues...

i HIV prevalence ~ Gini score — SAhas :
SAFETY cases of child Sexualapes per  MUders  Suicidesper attempled T e  the highestinequality “"OMPIOYMeNt - households receive
NEEDS TN e per day day suicides South Afri inincome in the i at least one social
victimization per day day per day ou f tf'”" grant
population

X households considering their households have access
PHYSIOLOGICAL South African access to food as inadequate to piped water in their

NEEDS households live in or severely inadequate dwellings
informal dwellings

65% of households
use flush toilets




Summary / Conclusion

« Even though the data does not represent the same sample of community
members, and it roughly and potentially erroneously assumes consistency
between the data sets presented, the data does offer a scenario of the
potential challenges to source, train and develop local people for an
Increasingly more highly skilled mechanized underground work
environment.

« Data aggregation has the power to inform better decision making and the
next step will be to develop solutions that will ensure that local
communities can benefit from employment opportunities at a future
underground mining operation.
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