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Abstract

South Africa's petrochemical industry faces a significant skills shortage, limiting its
ability to effectively address the emerging challenges of the green economy. This
slows the entity's growth and maturation over time. This study looks at Skills
Development Programmes (SDPs) in this context and aims to identify the specific
flaws in these programmes that limit their effectiveness in addressing critical skill gaps.
This study uses qualitative methods, such as in-depth interviews and document
analysis, to gain comprehensive insights from experienced professionals in the field.
From this perspective, the study investigates current proficiency levels, the
effectiveness of existing SDPs, and the actual contribution of these programmes to

fostering a sustainable and environmentally friendly business environment.

The study found a significant disparity between the practical application of SDPs and
the needs of the green economy. This gap is exacerbated by issues of accessibility
and a lack of alignment with strategic goals. Surprisingly, 85% of respondents said
that SDPs lacked practical components, while roughly 80% said they were not
effectively aligned with the organization's or sector's objectives. This demonstrates the
importance of having programmes that are applicable in real-world situations and
place a strong emphasis on long-term goals. This study uses Human Capital Theory
to demonstrate the importance of education and training in promoting economic
growth. This is consistent with the perspectives of Schultz, Becker, and Mincer on the

importance of investing in human capital.

The study advocates for a shift in the current approach to make skill development
programmes more effective, accessible, and aligned with strategic goals.
Collaboration with the private sector is an important recommendation to help
individuals gain practical experience and apply their environmentally friendly
knowledge in real-world settings. Furthermore, it is recommended that ongoing
research be conducted to identify and address emerging skill gaps. These proposed
changes aim to address current issues while also facilitating the transition of South
Africa's petrochemical industry to a more environmentally friendly and sustainable

future, which benefits all stakeholders.



Keywords: Human Capital Theory, Skills Development, Petrochemical Sector, Skills
Mismatch, Green Skills
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1 Introduction

1.1 Background

South Africa's petroleum industry drives the country's economy. This sector, which
formed the basis of South Africa’s industrial landscape, was created through legislative
action around Sasol (Mondliwa et al., 2021). The nation's petrochemical complex has
fueled economic growth and provided raw materials for downstream industries such
as construction and steel. Its importance is demonstrated by the fact that it has a
significant impact on GDP and employment (Beidari et al., 2017). Programmes that
help people learn skills for the petrochemical industry ensure that the industry has a
trained workforce that can adapt to changing needs. According to Industry 4.0,
industrial engineering courses should focus on big data and human-machine interface
skills and consequently, investing in skill development allows petrochemical

companies to grow, innovate, and compete more effectively (Maisiri et al., 2019).

Construction is another important industry in South Africa that serves as a fundamental
source for employment activity. Construction grows alongside related industries like
petrochemicals (Phaladi et al., 2022). This illustrates the relationship between industry
growth and that of economic growth. The success of South Africa's steel industry
shows the importance of a strong industrial base for economic growth (Tsebe, 2022).
Collaboration between the steel, construction, and petrochemical sectors illuminate
the complexity of interwoven sectors of the South African economy and the multitude

of opportunities available for skill enhancement.

South Africa's petrochemical sector is expanding due to advances in sustainability and
clean energy technology. As the country reduces its carbon footprint, industry must
use greener energy and technologies (Zhao et al., 2015). Petrochemical clean energy
experts are needed for this shift. Industrial skill development in renewable energy,
carbon reduction, and sustainable practises is needed to meet global environmental
sustainability goals and reduce environmental impact (Chin et al., 2021a). Meng &
Sager (2017) say the petrochemical industry affects energy consumption and carbon
dioxide emissions. Chou et al. (2019) also argue that the petrochemical industry must

take green measures to reduce electricity and carbon emissions. Further studies

11



emphasise the petrochemical industry's shift to cleaner energy sources and energy
reduction to reduce environmental damage (Shinkevich et al., 2021).

Transitioning to a green economy, which emphasises sustainable practices and clean
technologies, requires adequate workforce preparation, and skill development
programmes play a crucial role in this preparation (Strachan et al., 2023). Over many
years, South Africa has implemented a variety of skill development initiatives to
support the growth of the green economy. Alwi et al., (2017) posit a general a

disconnect between sustainable development to those of green skills advancement.

The study examines, specifically, where South Africa's skills development is
positioned currently, relative to where it should be in the petrochemical sector. From
these, gaps can be identified, and we consider how these gaps affect the transition to
a greener economy, and more specifically, green skills. South Africa highlights distinct
socioeconomic difficulties that necessitate long-term solutions for effective skill
development outcomes (F. Rasool & Botha, 2011). Recognising the potential of the
green economy as a driver of equitable growth, the government has made initiatives
to design and promote green economy-focused skill development programmes.

The South African government has initiated several initiatives related to green
economy skills development projects, such as developing policies, establishing long-
term goals, and allocating funds (Rogerson, 2008). The National Skills Development
Strategy (NSDS), the Green Economy Strategy, and the National Development Plan,
among others, have established a policy framework to steer the growth and
development of these programmes (Rogerson, 2008). The Departments of Higher
Education and Training (DHET) and Trade, Industry, and Competition (DTIC) are
government agencies that collaborate with stakeholders such as sector-specific
organisations, educational institutions, and non-governmental organisations to ensure
that these programmes are well designed, implemented, and monitored (Rogerson,
2008). These extend to sectoral levels which include the petroleum industry.

There are indications however, that these stages have not been exploited to their full
potential (Maziriri et al., 2019). The study's purpose is to identify the gaps in these

skill-building programmes and determine why it is that South Africa’'s petroleum sector
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is unable to accelerate closing these gaps. This study offers policymakers and others
evidence-based suggestions for strengthening skill development initiatives into

effective programmes and reducing the green skills deficit.

1.2 Statement of the problem

Skills development is essential to a sustainable and ecologically friendly economy,
however, there is a pronounced disconnect on its usefulness and application of
existing skills programmes (Mathekga et al., 2022). Existing studies have not
adequately addressed existing programme gaps, implementation issues, or the
responsibilities of diverse stakeholders in creating change (McCarthy et al., 2016). As
a result, a thorough assessment of the strengths and limitations of the various skill

development programmes already in place is required.

In South Africa's petrochemical sector, skill development is crucial to a sustainable
and environmentally friendly economy in a fast-changing world. This transition is
hampered by skill development initiatives' inconsistent application and efficacy (Dey
et al., 2020). The sector's ability to implement sustainable practises and adopt clean
energy technologies is hindered by this skills gap (Dey et al., 2020). It also hinders
environmental protection. Simply identifying skills shortages won't prepare South
Africa to lead in the green economy, especially as the world advances rapidly towards

sustainability (Vona et al., 2018).

Comprehensive skill development programmes must address this critical need. These
initiatives must close the skills gap and anticipate industry needs to ensure long-term
sustainability and competitiveness (Al-Asfour & Zhao, 2024). This strategy involves
integrating green skills into existing curricula, encouraging industry-educational
collaboration, and creating supportive policy frameworks (Al-Asfour & Zhao, 2024).
Failure to close the green skills gap risks environmental violations, financial penalties,
and missed growth opportunities. It also puts the sector at risk of falling behind
international competitors who integrate sustainable practices better (Morris et al.,
2020).
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Narrowing the petrochemical sector skills gap is vital for South Africa's social,
economic, and environmental well-being, not just industry needs. Green economy
transition requires innovative and well-designed skill development programmes
(Kwauk & Casey, 2022). These programmes empower current and future workers,
drive industry innovation, and promote national growth and development in an
environmentally friendly manner (Harsini et al., 2020) . The industry must also adopt
green skills to adapt to changing sustainable practices and technologies and remain

competitive globally (Naoum et al., 2020).

Collaboration between academia, industry, and policymakers is essential to training
petrochemical workers for sustainability (Srivastava et al., 2023). Eco-design, energy
efficiency, renewable energy, and social well-being skills are essential for the
workforce (Napathorn, 2022). This focus on green skills aligns with the global agenda
for sustainable development, keeping the petrochemical industry competitive,
compliant with new regulations, and contributing to South Africa's environmental and
developmental goals (Manyati et al.,, 2024). This integrated approach addresses
climate change, resource depletion, and environmental degradation, emphasising the
importance of skill development for the petrochemical industry and South Africa.

1.3 Research Objectives

The primary objective is to critically assess and identify Skills Development
Programme (SDP) gaps in the South African petrochemical sector that hinder green
economy transition and implementation. This requires a detailed analysis of SDPs'
alignment with the skills needed to drive industry sustainability and environmental

stewardship.

1.3.1 Secondary Objective

The secondary objective of this academic study is to evaluate the skills landscape in
the South African petrochemical industry and identify green skills gaps through
gualitative research. The study also aims to investigate the effectiveness of existing
Skills Development Programmes in meeting the needs of the green economy.

Additionally, the study seeks to assess the alignment between Skills Development
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Programmes and the strategic goals of transitioning towards a green economy in the
petrochemical sector. Based on the findings, the study proposes actionable strategies
for restructuring existing Skills Development Programmes or creating new initiatives
to address the identified green skills gap. Lastly, the study aims to facilitate long-term
compliance by enhancing green skills within the sector, preparing the workforce for
sustainability challenges, and ensuring compliance with climate change legislation.

1.3.2 Question

¢ What are the Skills Development Programmes' weaknesses in addressing skill

gaps in South Africa's green economy, in your experience?

1.4 Purpose of the study

This qualitative research, through primary data collection in the form of interviews,
seeks to assess the impact of skills gaps within South Africa. Furthermore, how this
impedes skills development programme advancement within the petrochemical
sector. This case study, outlines the factors that contribute to effectiveness of skills
programmes, potential challenges in addressing skills gaps and how to address them

in the future.

1.5 Study significance

It would be remis to overstate the significance of the study. It looks at South Africa's
petrochemical industry, and this critical component of the country's long-term
economic health. The study looks at development programmes that could help this
sector's green economy skills gaps programmes and putting them under scrutiny
though a case study. It could change how skills development is done, highlighting how

important it is for helping the industry meet challenges related to sustainability.

Skill development programmes in the petrochemical industry are vital to industry
evolution, ensuring that the workforce is proficient in traditional practises and
innovative methods for a green economy. This study highlights the importance of such

programmes in closing skills gaps and helping the sector become more sustainable
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and eco-friendly. These programmes equip employees with green skills to innovate,
boost productivity, and comply with environmental laws, which are essential for the
industry's growth and relevance in a fast changing world. Policymakers, educators,
and industry stakeholders will benefit from the research's emphasis on the link
between skill development initiatives and South Africa's environmental and economic

goals.

It gives us a way to improve skill-building programmes that help the petrochemical
industry become more environmentally friendly. The results will show South Africa how
other countries have dealt with similar issues, which will help them figure out how to
get the most out of their investments in human capital in this important area. This
research will deepen the discussion about skills development in South Africa’'s green
economy, focusing on the petrochemical sector. The report ushers in a new era of
strategic planning and implementation by demonstrating the strong link between skill
development programmes and sector innovation and sustainability. It aims to close
the skills gap and position the petrochemical industry as a leader in South Africa's

transition to a greener, more prosperous future.

1.6 Delimitations

According to the research undertaken by Strietska-llina (2011) commissioned through
the International Labour Organisation (ILO), who define green jobs as those that
minimise the harmful impacts on the environment and cut across to meet sustainable
levels in sectors such as agriculture, industry, services, and administration. Every
employment opportunity has the potential to become "greener"” over time, and national
definitions of what counts as a green job will differ from country to country and evolve

as the transition to a green economy advances (Strietska-llina, 2011).

It is on this backdrop, that the scope of this research will be limited solely to skills
programme gaps within the petrochemical sector in South Africa, with its green
economy aspirations. The research will not extend to the broader green economy
concept as every industry may need to be researched. The research will sample
participants within the petroleum sector, even though this sample may not be entirely

representative of the population. In a case study format, it will primarily utilise
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gualitative methods, with an emphasis on in-depth interviews to collect primary data,
and documentary analysis as primary research method. Consequently, the findings
will provide a detailed description of the phenomenon. The research will provide
important information which adds to existing literature that will help understand the

complex nature of skills gaps in South Africa with the green economy as a foundation.

1.7 Operational definitions of terms
1.4.1. Skills Development

Skills development involves learning and improving essential talents, knowledge, and
skills for personal and professional advancement (Oberschmidt et al., 2021). New
methods have been developed to teach relevant hard and soft skills, including critical
thinking, creativity, collaboration, big data technology and teamwork (Villalba et al.,
2018). Developing skills includes finding techniques to assist with review and
intervention (Boomsma et al., 1997).

1.4.2. Green Economy

The green economy enhances social well-being and promotes equality while
dramatically reducing harmful climate and ecosystem issues (Al Siyabi & AHakro,
2020; Georgeson et al., 2017; Gissin et al., 2018). A clean energy economy reduces
greenhouse gas emissions, improves the world, and maximises natural resource
usage (Al Siyabi & AHakro, 2020). Both industrialised and emerging nations' growth
goals include the green economy (Georgeson et al., 2017). It is an organisational and
economic framework for sustainable development that aspires to solve today's major
environmental issues, improve economic growth, end poverty, and ensures
inclusiveness (Orlovska et al., 2020; Stoiko, 2016) .

1.4.3. Green Skills

Technical, environmental, and digital skills, knowledge, attitudes, and values that
enable sustainable growth and decrease the harm that humans cause to the

environment through their actions are known as "green economy skills” (Kozlova &
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Volkova, 2019). These abilities include the capacity for problem-solving, leadership,
team building, and effective job performance (Gowen & Tallon, 2003). Finding a
mechanism for workers to acquire the skills they require is a crucial component of the

strategy for expanding labour resources in a green economy (Novikova, 2020).

1.4.4. Skills Gaps

Skills gaps are disparities between the skills needed versus the abilities that people
already have in the workforce (Carlisle et al., 2021; McKenney & Handley, 2019;
Whittaker, 2016). This gap can occur due to technological and population shifts as well
as through inadequate training and education (Ghotbifar et al., 2017). The elimination
of talent gaps is critical for companies and economies to flourish and progress (Carlisle
et al., 2021; Halilbasic, 2021). Investing in training and education, expanding a talent
pool, and creating a learner-centred teaching environment are all approaches to bridge
the skills gap (Apturkar et al., 2014; Malik & Venkatraman, 2017).

1.4.5. Human Capital Theory

Human Capital Theory considers how much knowledge, skills, and competencies a
person possesses and can acquire through education and training (Adriani, 2019;
Gadzhiev et al., 2020; Mayilyan & Yedigaryan, 2022). It is an investment in people that
helps the economy thrive in a sustainable manner. According to human capital theory,
persons with greater education and training are more productive and earn more money
(Xu & Gao, 2023; P. Zhang & Hu, 2013). The concept also emphasises the importance
of investing in education and training to address skill shortages and increase
productivity at work (Bielby & Bielby, 1988; Teixeira, 2009).
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2 Literature Review

2.1 Introduction to the Green Economy

The green economy, which is the economy of the future, is growing around the world
as countries move towards a more sustainable, low-carbon, and inclusive economy to
support long-term financial health, social equity, and environmental stewardship. This
review of the literature gives new ideas about the green economy. It talks about how
the green economy is defined, how it relates to sustainable development, its
challenges and opportunities, and related theories and ideas like the circular economy,
eco-innovation, green growth, and corporate social responsibility.

The first part, the green economy is defined in terms of its social, economic, and
environmental benefits, and why the Sustainable Development Goals (SDGs) are so
important to promoting the green economy. In the second part, the international
context of the transition to a green economy and how universities can help people
learn green skills to deal with future issues of sustainability. In the third part, research
explores how the green economy and sustainability are intertwined. In the fourth
section, the dynamics between the green transition and reaching several SDGs. The
fifth part comprises varied academic views and ideas about the green economy are
shown. This shows how the concept has evolved over time and the role of policy. The
last section critically assesses challenges and opportunities of transitioning to an
economy that focuses on conservation, sustainability, and job creation. It also
discusses related theories, such as the circular economy, eco-innovation, green

growth, and corporate social responsibility.

2.1.1 Defining The Green Economy

Dziekanski et al., (2022) define the green economy as the development of one that is
low in carbon emissions, sustainable, and inclusive. The green economy is the sought
after economy of the 21st century as nations shift away from unjust development and
towards a more environmentally friendly one (Al Siyabi & AHakro, 2020). The green
economy is one that fosters long-term growth as well as improvements in quality of

life. Green economy initiatives benefit humanity, communities and the environment
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(Dziekanski et al., 2022). A sustainable economy is essential to achieving social justice
and maintaining environmental harmony (Al Siyabi & AHakro, 2020). The green
economy promotes long-term financial health, equitable social structures, and
environmentally sound growth to lessen the burden on future generations (Chaaben
et al., 2022).

It ensures continued social and environmental advancement. In developed and
underdeveloped countries, the green economy emerges as crucial component of the
policy framework for sustainable development (Georgeson et al., 2017). This
framework has the potential to facilitate the development of societies that are more
socially inclusive, efficient with resources, and low in carbon emissions (Georgeson et
al., 2017). Despite its potential, the green economy may be defined through several

different mechanisms, which has certain limitations of its own (Georgeson et al., 2017).

There is a strong connection between environmental economics and the green
economy, but the green economy is more political in its orientation (Zvarych et al.,
2023). Since they can be rolled out on a global, national, and local level, the
Sustainable Development Goals (SDGs) are an essential part of the green economy
(Universitas Tanjungpura Pontianak, Indonesia & Elyta, 2021). Ultimately, the success
of the green economy will be determined by the degree to which local communities
and governments, along with research institutions and businesses, will work and
collaborate together (Alsmadi & Alzoubi, 2022).

Compared to traditional economies, green economies benefit people and the
environment. Green infrastructure like mangroves and wetlands and grey
infrastructure like roads and bridges can be a win-win for businesses and communities
(Sen et al., 2021). The green transition aims to promote economic and social growth
while minimising environmental damage and optimising resource utilisation (Zvarych
et al., 2023). Green economy-based short-, medium-, and long-term plans can boost
the economy and aid people (Movahedian & Norouzi, 2023).

The circular economy can produce jobs in the green economy, making it easier for

people to join (Barna et al., 2023). The green economy helps the environment and
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long-term growth more than standard policies and norms (Wen, 2022). Useful analysis
can be drawn at an economic, cultural, environmental and resource viewpoint as
regards the green transition (Shi et al., 2016). Green economy ideas can reduce
poverty, make it simpler to live in a healthy and safe environment, and reduce natural

resource conflicts, making people feel safer (V. Bondarenko et al., 2023).

Environmental economics underpins the fast-growing green economy (Al Siyabi &
AHakro, 2020). Its goals are to protect future generations' development, increase
resource efficiency, and improve human well-being and social fairness (Al Siyabi &
AHakro, 2020). Green economy evaluation models or indicators are used to accurately
analyse the eco-environment and natural resource depletion and adjust economic
actions to achieve management goals (Y.-K. Chen & Hsieh, 2010). Recognising
unsustainable impacts of natural capital decline and the fundamental returns of
environmental management helps implement green economy (L. Zhang et al., 2022).

2.1.2 The International Green Economy Context

The global transition to a green economy is gaining traction. The acquisition of green
skills is essential to the facilitation of this transition (Stroud et al., 2014). Numerous
nations are implementing policies to revitalise deindustrialized regions, with an
emphasis on the development of green competencies (Stroud et al., 2014). Germany's
green transition (Energiewende) is a successful example of green policy that has
contributed to global climate change objectives and established German industry as a

leader in renewable energy technologies (Pegels & Litkenhorst, 2014).

China has created environmental policies to foster the green transition (Shen et al.,
2022). Uganda has built industrial symbiosis and an industrial plan for sustainable
growth (Buda & Ricz, 2023). These policies consist of, but are not limited to, monetary
policy, fiscal policy, industrial policy, and finance and taxation policy (Jinfang &
Shusheng, 2016). The shift to a circular economy has been made easier in the
Netherlands because to the implementation of a legislative instrument known as Dutch

Green Deals (Van Langen & Passaro, 2021).
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There are still skills gaps between those offered and those required for the green
transition (Kizu et al., 2018). Universities should aid in green skills transitions, and in
so doing, integrate multiple perspectives from diverse groups and cultures to manage
future issues of sustainability (Zacchia et al., 2022). Technical and vocational
education and training (TVET) contributes to green economic reorganisation by
formulating effective strategies for the development of green skills (Pavlova, 2014).
Universities can also work with businesses to create training programmes for green
skills and internship and job opportunities for students (Pavlova, 2019). In concrete
terms, green industry policies that work and university programmes that help the

environment can help move countries toward a more sustainable future.

2.1.3 The Relationship between the Green Economy and Sustainable
Development

Kellenberg (2012) draws a comparison of the green economy a comprehensive
economic ecosystem that protects the environment and supports long-term growth by
using natural resources and reducing waste and pollution. Several studies have
investigated how the green economy and sustainability work hand in hand. Dogaru
(2021) and Yildirim & Yildrim (2020) have explored how green economy and
sustainable growth are related. Orlovska et al., (2020) posit that you can draw green

economy correlations by looking at green growth against that of sustainability.

Though complementary, the green economy and sustainable development may
conflict. Sustainable or "green" economy sectors often compete for finite resources
and land. Biofuel production may convert food-producing land, which harms food
security. Renewable energy infrastructure may harm biodiversity and ecological
services. An integrated approach that includes social, economic, and environmental

sustainability is needed to overcome these trade-offs.

All stakeholders—governments, enterprises, civic society, and local communities—
must participate in decision-making. Additionally, policies and regulations should
encourage sustainable practises and minimise environmental and social

harm(Vargas-Hernandez, 2020). Adamowicz (2022) references key relationships in
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the green economy and green growth in Europe, globally and how they relate to the
idea and goals of sustainable development.

2.1.4 The Green Economy and Sustainable Development Goals

The Green Economy and the Sustainable Development Goals (SDGs) are inextricably
intertwined. This is true for several research papers, including that of Juan (2020),
Vassileva (2022), Zamyatina et al., (2022), Kuvalin et al., (2019), Mun et al., (2022),
Masdugie et al., (2021), Anugrah et al., (2022) and Naidoo et al., (2021). These studies
have paid attention to several SDGs, such as SDGL1, eradicating poverty; SDG7,
ensuring access to sustainable energy; SDG10, reducing inequality, and SDG12

attaining sustainable production and consumption.

The SDGs related to energy and the environment are directly and indirectly affected
by consuming green energy (Rasoulinezhad & Taghizadeh-Hesary, 2022). Through
the SDGs, the idea of a "green economy" may be put into place on a national, regional,
and worldwide level (Elyta et al., 2021). Evidence shows that the economic, social,
and environmental goals of SDGs are linked to the different parts of green finance
(Zheng et al., 2021). Public procurement is also used to reach broader policy goals
that align with the SDGs, such as promoting a circular and green economy,
encouraging innovation, helping small and medium-sized businesses, promoting

ethical behaviour and responsible business conduct (OECD, 2023).

Li et al., (2016) describes Sustainable Development of Green Space (SDGS) as an
integrated green system which is underpinned the environment factors and the social
economy. Sustainable SDGS are the coordinated growth of the social economy,
environment, and urban green system (Chaaben et al., 2022). Green economy
indicators from different models that focus on green economy and green growth are
used to figure out how SDGs relate to natural resources (Wu et al., 2018). The SDGs
were announced by the United Nations. They include economic growth, quality of life,
education for human resources, infrastructure, fair distribution of resources,

development of green energy, and a sustainable environment (Wu et al., 2018).
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2.1.5 The Green Economy and the Petroleum Sector

The global petroleum industry and the green economy are two concepts that have
gained traction. The petroleum sector on the other hand, is important to the global
economy, but it also a source of harmful greenhouse gases (Gaurina-Medjimurec,
2015). Climate change activists, business and ordinary citizens are becoming more
aware of the need to reduce the earths rising average temperature (Aleksandrov et
al., 2022). Researchers Gaisina et al., (2022) and Chen et al., (2020), argue that the
shift to renewable energy and international trade disputes are causing new issues for

the petroleum market.

Setyadi (2019) discovered that green supply chain measures helped oil and gas
companies be more sustainable. Aleksandrov et al., (2022) also investigated the
application of green financing and digitization in Russia's oil and gas business, while
Atay & Kocman (2023) investigated the use of green management in the petroleum
industry. Non-ionic polyacrylamide (PAM) and partially hydrolysed polyacrylamide
(HPAM) are also used by oil firms to extract more oil from the ground (Chen et al.,
2012). It is becoming increasingly vital to replace the unsustainable hydrocarbon
economy with a green and environmentally friendly carbohydrate economy (Miller et
al., 2020).

2.1.6 The Green Economy definition nuances

Several terminologies have characterised the green economy, which has continued
the international dialogue. Scholars argue that the green economy is natural, wide-
reaching and uses renewable resources and reduces waste and pollution to reduce
environmental hazards and encourage sustainable growth (Morgera & Savaresi,
2013). Other researchers have emphasised the need to transition seamlessly, which
includes greenhouse gas emissions elimination strategies and promoting renewable
energy sources (Paduraru & Turcanu, 2022). Some academics have also discussed
the importance of the bioeconomy, which refer to biological resources being exploited
in a sustainable manner for food and energy production (Birner, 2018; Caprotti &
Bailey, 2014).
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Smentyna & Fialkovska (2019) argue numerous definitions of the green economy
exist, everyone agrees that it is both a challenge and an opportunity for economic
growth, job creation, and improved environmental and social outcomes. The various
definitions of the "green economy" indicate how the concept has evolved over time

and the variations between them, which aid in policy formulation and implementation.

2.1.7 The Green Economy Challenges and Opportunities

The green economy presents both challenges and opportunities. Some of the issues
are the necessity to invest heavily in green technologies, the likelihood of job losses
in established industries, and the need for policies to be consistent and cut across
sectors (Wang, 2022). The green economy must also balance expected profits with
costs of green efforts and reconcile economic returns with environmental conservation
(Adamowicz, 2022). However, the green economy provides opportunities for
economic growth, employment creation, and environmental and social gains (Dogaru,
2021).

The green economy can assist achieving long-term development goals such as
eliminating poverty, ensuring everyone has access to clean energy, and making
production and consumption as environmentally friendly as possible (Albekov et al.,
2017). Itis also possible to develop green skills which focus on improving the lives of
the most vulnerable (Kwauk & Casey, 2022). By encouraging conservation, the green
economy can also assist to safeguard nature and improve people's health and

happiness (S. Bondarenko et al., 2020).

Developing countries are confronted with issues such as high unemployment, poverty,
and inequality (Nethengwe, 2022). They must also address challenges such as energy
security and climate change. Elimam (2023) posits that there is also the possibility that
these countries lack the necessary infrastructure and technologies to transition to a
green economy. However, there are alternatives for developing countries to avoid old

methods of agriculture and instead rely on sustainable technologies (Elimam, 2023).

Developed countries may face issues such as corporations that refuse to change and

political opposition (Morgera & Savaresi, 2013). Even though many developed nations
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already have the infrastructure and technologies required to transition to a green
economy, they may also have the advantage of leading the development and use of
green products (Peccianti, 2021).

2.1.8 Related theories and concepts in the Green Economy

The circular economy, eco-innovation, green growth, and corporate social
responsibility are all firmly linked to the green economy (Sadik-Zada & Gatto, 2023;
Vence & Pereira, 2018). The circular economy encourages the reuse and recycling of
commodities to extend their lifespan (Caprian et al., 2023). The circular economy is
enabled through eco-innovation (Vence & Pereira, 2018). Green growth fosters both
environmental and economic sustainability (Sadik-Zada & Gatto, 2023). Corporate
social responsibility focuses on business ethics and sustainability (Gooijer, 2022).

The circular economy pushes back against regulatory, institutional, economic,
financial, investment, market, technological, informational, and cultural barriers
(Dzwigo et al., 2021). "Green" logistics are used in the circular economy (Caprian et
al., 2023). Circular economies have been implemented by countries (Wahyuningrum
et al., 2021). Thus, connecting the green economy to other ideas and concepts is
critical for developing environmentally friendly and sustainable practises across a

variety of businesses.

2.1.9 The Green Economy limitations

Some used to define the green economy have limitations. Lack of a clear, global
definition of the green economy might cause uncertainty and inconsistencies in its
implementation (Caprotti & Bailey, 2014). Reliance on regulatory, organisational,
economic, financial, informational, communication, budgetary, and tax processes may
not work in all settings (Bilokon, 2022). Technological innovation and renewable
energy are crucial to the green economy, yet they may not solve all environmental

issues (Wang et al., 2022).

Green economic transitions are spatially complicated, and governance and transition

logics and mechanisms must be critically assessed (Caprotti & Bailey, 2014). Green
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credit systems and carbon emissions trading are needed to sustain the green
economy (Jin & Hunter, 2013). Politics, culture, and society can also stifle green

development, but synergy can overcome these barriers (Xiaoxiao, 2016).

2.1.10 The South African context in the Green Economy

Due to South Africa's high unemployment rate and carbon footprint, the importance of
the green economy is amplified (Borel-Saladin & Turok, 2013). Changes ranging from
slight to drastic will be made to existing jobs, and some carbon-intensive jobs will be
eliminated, as the economy undergoes its transformation towards ecological
sustainability (Sharpe & Martinez-Fernandez, 2021). Key to the "economy of the
future" is the implementation of innovative projects utilising alternate forms of energy
(S. Bondarenko et al., 2020).

The International Labour Organisation highlights three critical areas potentially
crippling South Africa’s transition to a green economy namely (Strietska-llina, 2011):
e The pressures to decarbonise the economy considering it is ranked 8" in the
world from a per capita emissions point of view.
e Has an abundant and centralised coal-based economy.
e A general lack of critical skills in several sectors with a particular shortage of
engineers, technicians and human resource and training professionals
(Strietska-llina, 2011).

The governments Medium Term Strategic framework 2009-2014 prioritised two
strategic areas namely the development of skills and secondly, sustainable human
resource frameworks to user in green jobs (Strietska-llina, 2011). The World Bank
(2022) report reaffirmed the ILO points several years later adding that a low-carbon
transition, climate-resilience and a supportive just transition to save jobs are crucial to

an equitable green transition.

South Africa has the capacity to harness green skills and shift the current skills
shortage but faces significant challenges. These formidable obstacles counterbalance
the potential for new opportunities and expansion. South Africa's economy has and

continues to experience protracted growth and worsening unemployment rates,

27



especially among the youth (Oluwajodu et al.,, 2015).The International Labour
Organization (ILO) stresses the significance of enhancing the skills of South Africa's
labour force in order to address the dual challenge of ensuring the continued viability
of the economic system and protecting the environment (International Labour
Organisation, 2018).

The International Energy Agency (2022), found that renewable energy sector in South
Africa grew by 24 percent in 2019, indicating a positive trend toward the adoption of
green energy. In concrete terms, South Africa can fully realize the potential of the
green economy, only if substantial progress is made in the nation's workforce
development. To support the IEA, ILO recommends the implementation of tailored
skills policies and targeted training programmes to equip the working population with
the necessary skills for a successful transition to an environmentally sustainable

economy (International Labour Organisation, 2018).

2.2 Introduction to Skills Development

The next section begins by providing the broad, conceptual framework and definition
which underpins skills development. Thereafter, a global perspective is covered
through literature. It becomes important to differentiate between skills, education, and
training therefore this follows the global perspective. The department of employment
& labour attribute skills mismatch as a major challenge in skills development objectives
and these concepts are articulated through research. Together with some examples
of causes and effects. Finally, barriers to Skills programmes as well as drivers are

further explored through the literature.

2.2.1 Defining Skills Development as a concept

The cultivation of skills requires a wide variety of approaches and frameworks.
Blackmore (1999) has a broad conception of what constitutes "skills development,”
which includes study in the business world into "soft skills," research in cognitive
psychology on superior performance, and research in education on transferrable
abilities. Shtaltovna (2021) positions definitions of skills as well as the frameworks that

are used to evaluate academic and professional skill development. There is further
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need for greater development in the areas of skill definition, assessment, and reflection
(Shawcross & Ridgman, 2012).

2.2.2 Global perspectives on Skills Development

Globalisation has made skills development more global. In Nigeria, and many other
countries, the state plays an active role in developing skills (Jiboku, 2021). To find
solutions to the problem of skills development, global efforts and a predictive
frameworks sustained development of the youth have been developed (Telukdarie et
al., 2022).

Sustainability and sustainable development play a role in policies and practices
concerning skills (Crawford-Lee & Wall, 2018). In Europe, career management is
emphasised through policy and practice (Sharlanova, 2021). A multi-pronged and
comprehensive approach in dealing with global skills issues has become increasingly

important.

2.2.3 The difference between skills development, training, and education

Education, training, and skills are all closely linked and should not be confused with
one another (Quifiones, 1995). Formal and informal education can be the catalyst
through which wisdom, competence, and morals are acquired (Zen Fatro et al., 2019).
It takes time to hone in on intellectual abilities and they become more effective and
more prepared for a wide range of careers as a result (Gruber et al., 2013). Training
is a condensed procedure that focuses on the development of abilities that are specific
to a job (Hassan et al., 2011). It is centred on enhancing one's performance on the

work.

Training and education are both components of the process of developing skills, i.e.,
Skills development (Suutari & Viitala, 2008). Talents are either acquired, or improved
upon when you have them, so that job prospects can be increased. Skills can be taught
through multiple channels including schools, and businesses. Education helps

enhance a person's cognitive abilities, whereas training helps build skills that are
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unique to a career (Leroux & Lafleur, 1995). Education and training make a person

more employable and consequently, improves job opportunities.

2.2.4 Skills Mismatch Concepts

The skills mismatch or gap can be described as the conflict between the needs of
workers and the demands of businesses. The Department of Employment & Labour
recognises that several issues arise from skills mismatch including occupations in high
demand (OIHD), as well as over and underqualified workers (Rasool, 2021). When a
worker has more, or less education than is required, this is referred to as vertical
mismatch (McGuinness et al., 2018). When an employee lacks job-related skills, this
is referred to as horizontal mismatch (Salas-Velasco, 2021). McGuinness et al., (2018)
examines the literature on skill mismatch and offers future study directions. Tsiklashuvili
& Poladashvili (2021) suggests the possibility of a skills mismatch when total supply
and demand match in numbers differ in position, title or skillset. Vertical mismatches,
talent gaps, skill shortages, enrolment strategies, horizontal mismatches, and skills
obsolescence are all examples of mismatches. Houston (2005) argues that skills and
geographical mismatches worsen the skills demand versus supply issue. He observes
that the term "skills mismatch" is used in economics literature as well as national and
global education and labour market agendas (Houston, 2005). Research explores the
relationship between skill mismatch dimensions which include magnitude,
measurement, and implications for company returns, productivity levels and job
satisfaction (Amiti & Freund, 2008).

2.2.5 Causes and effects of a skills mismatch

When its causes and effects are taken into consideration, skills mismatch has an
impact on individuals, employers, and communities at large (McGuinness et al., 2018).
Mismatches between skills and jobs can be caused by factors such as globalisation,
population expansion, technology, and inadequate education and training (Tsiklashvili
& Poladashvili, 2021). The mismatch of skills leads to reduced compensation,
decreased productivity, decreased work satisfaction, and increased unemployment
(Maltseva, 2019). Studies have also shown that a mismatch in skills can have diverse

effects on an employee's level of satisfaction in their employment, and that ignoring a
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mismatch in skills can lead to incorrect judgements about the facts (McGuinness et
al., 2018). Both subjective and objective skill mismatches can have an impact on
employee happiness (Nieto et al., 2015). Skill mismatches across regions and
industries can sometimes be explained by deficiencies in the sub-national level of skill

development (Senkrua, 2021).

2.2.6 Analysing Skills Barriers that prevent gaps being addressed

People that participate in training programmes are more productive, feel safer and are
more employable as a result (Gruber et al., 2013). Stoner & Milner (2010) talked about
the obstacles that students have when it comes to learning their subjects and acquiring
skills that are job-ready. According to Afroze et al., (2015) found that women run
businesses face unique hurdles on the path to financial success. The political and
social context in South Africa exacerbates programme implementation. Liuoliené &
MetitGniené (2009) emphasise the need for learners to develop metacognitive skills,
and in parallel, Flurey et al.,, (2019) argue the importance of younger people

developing mentorship, feedback, and facilitation skills to cope with barriers.

2.2.7 Skills gaps closure challenges

A plethora of factors contribute to the difficulty in closing skills gaps. According to
several research papers, people's lack of information and abilities pose a serious
learning problem (Bradley & James, 2019; Conger, 2013; Prabhashwara et al., 2022;
Samaniego et al., 2022). A lack of assistance leads to misapprehension and low self-
esteem (Samaniego et al., 2022). Too few training programmes meet the needs of
both students and industry (Melnichuk et al., 2017). The function of public policy in

reducing these barriers is understudied in the entrepreneurial literature (Gupta, 2013).

2.2.8 Drivers of skills programmes

Skills projects teach specialised skills and safe behaviours, encourage safety
programming, and teach people how to drive safely (Wellner et al., 1966). The South
African government posit technology, occupation change, and climate change as key

enablers of skills programmes in a 2021 report (Rasool, 2021). The goal of the
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commercial construction industry is to design and compare new and current training
programmes, increase professional abilities, and enable training providers to make
high-quality products (Studer & Kemkar, 2012). Before employing robotics on children,
doctors must finish basic and clinical training (Onan et al., 2018). Soft skill training can
assist university students in obtaining employment (Assan & Nalutaaya, 2018).
Throughout training and practicing, clinicians act out on patients while being monitored
(Rash, 2008) . Leadership development fosters intellectual and social leadership

characteristics, but the long-term effects differ (Getha-Taylor et al., 2015).

Workshops on acceptable education and resistance skills have been investigated in
the context of teen drug use and misuse (Blum, 1997). To execute social and
emotional skill development courses, teachers must get training and coaching as part
of their initial and ongoing education (Zlati¢ & Lukovi¢, 2020). Finally, to thrive in public
health management training, field managers must have cross-cutting skills in
prioritisation, planning, and problem-solving (McEwan et al., 2001). These arguments
highlight the need and critical nature for industry- and person-specific training as

drivers for building skills.

2.2.9 Identifying existing skills gaps in South Africa

The local petrochemical industry is beleaguered by inadequate policies, strategies,
and strategic plans to address technical skill shortages, skill waste, and poor
workplace human capital (Kikasu, 2021). Two decades ago, the South African
Systems Development Industry needed information systems graduates from the
University of Cape Town (Scott et al., 2002). The need to enhance STEM education,
provide good training for new recruits, and be transparent about employers'
expectations causes skills, training gaps and mismatches between occupations and
job searchers in developing nations like Kenya (Meta, 2022). Developed nations are
experiencing a widening digital skills and usage disparity (Bek & Aygun, 2016) . Rapid
technological advancement and sustainability necessitate the availability of more
skilled individuals than now exist (Braun et al., 2022). The tourism industry is short on
skilled personnel and changes pay structures to compensate for this challenge
(Carlisle et al., 2021).
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Horwitz (2013), examines the nature of the skills gap, the factors that make it difficult
to retain skills, HR strategies for managing talent, and policy issues. In his findings,
South Africa lacks intermediate and some high-level skills. The author provides an
analytical framework that examines how different emerging markets are developing.
Further analysis characterises rapidly evolving South African occupational and skills
labour market, as well as the obstacles to skill formation and retention, and the

measures taken to address these problems (Horwitz, 2013).

A skilled labour shortage is threatening South Africa's economy and global
competitiveness (F. Rasool & Botha, 2011). This shortage of skilled labour influences
a wide range of industries, including engineering, which must now identify the skills
required for Industry 4.0. The lack of skilled labour in the construction sector has
negatively impacted work quality (Windapo, 2016). Furthermore, a substantial number
of trained medical professionals are leaving the country in search of employment
abroad, which is detrimental to the health industry (Labonté et al., 2015).

There is also a severe teacher shortage, with an estimated demand of 15,090 new
teachers in 2008 (De Villiers & Books, 2009). The South African government
established Sector Education and Training Authorities (SETAS), to help develop
training, improve skills transformation, alleviate poverty, expand employment
opportunities, and achieve employment equity standards (Mateus et al., 2014). The
skills crisis is worsened by the lack of systems to study the gaps between recent

graduates and job market needs (Della Tamin et al., 2019).

South Africa’s transition to a low-carbon economy is hampered poorly trained and
skilled energy industry employees. Skills gaps stifle rapid advancement in alternate
and cleaner forms of energy production in this industry. The oil and gas industry
struggles to recruit and retain skilled workers due to the energy industry's skilled
worker shortage (Dickey et al., 2011). Several government training and professional
development programmes have been developed to address the energy sector's critical

skills gap (International Energy Agency, 2022).

2.3 Introduction to Skills Programmes in South Africa
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South African policies and programmes have promoted skills development. The
National Skills Development Strategy (NSDS), in place since 2001, but revised and
improved on numerous occasions since then, is widely regarded as one of the most
important policies (Horwitz, 2013). The National Skills Development Strategy seeks to

close the gaps by improving education and training nationwide.

The National Skills Development Strategy emphasises providing funding for skill
development programmes, promoting lifelong learning, and encouraging partnerships
between the government, the private sector, and educational institutions (Ndedi,
2013). Successful government-Business Process Outsourcing (BPO) collaboration in
South Africa has become a benchmark globally and contributes to this industry
(Rajagopaul et al., 2020). This result of which has seen domestic and international
businesses begin to establish call centres in the country, resulting in the creation
thousands of jobs. Funding opportunities for employee training in the BPO industry

have become available through the National Skills Development Strategy.

Other initiatives, in addition to the National Skills Development Strategy, include the
Skills Development Levies Act, which requires employers to contribute to a fund for
skill development (Fitong Ketchiwou et al., 2022). This responsibility is also shared by
Sector Education and Training Authorities (SETAS), which oversee developing and
implementing programmes to improve skills in specific industries (Prinsloo & Lategan,
2005). For instance, the Construction SETA has launched a programme to help
women advance their careers in the construction industry by providing training and
professional development opportunities (The Mail & Guardian, 2020). These initiatives
have improved skill development in South Africa, but more investment and educational

system reform are needed.

2.3.1 An overview of the SETAs and Skills Development Levy

In 2000, the South African government established Sector Education and Training
Authorities (SETAS) to address a skills gap that was impeding economic growth and
job creation (Mateus et al.,, 2014). SETAs are responsible for developing and
implementing sector-specific plans for skills development, promoting learning

programmes, and offering grants to employers to support skills development (Turner
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et al.,, 2013). SETAs have been granted expansive decision-making authority to
facilitate the successful implementation of these initiatives.

Nonetheless, the effectiveness of SETAs has been called into question, and their use
of funds to promote education and training outcomes has previously been investigated
(Turner et al., 2013). The tourism industry continues to struggle with education and
skill training, which has a negative impact on youth employment and development,
despite the establishment of a SETA. The lack of employment opportunities in the
government health care sector is also concerning (Elkonin & Sandison, 2006). SETAs
have implemented initiatives to encourage youth entrepreneurship in response to this
situation. They also provide reporting on skills gaps across the 21 SETAS, as required
by the Department of Higher Education and Training. They established 5 skills gaps
Management & Leadership skills, Computer skills, Technical skills, Communication
skills and customer service skills as the broad pillars of challenges (Rasool,
2021).These initiatives are hindered by obstacles such as policy development,
operational, and instructional difficulties (Ndedi, 2013). Therefore, additional efforts
are required to ensure that SETAs can effectively and efficiently achieve their
objectives. The 1998 Skills Development Act created the Chemical industry Education
and Training Authority (CHIETA) to help South Africa's chemical industry train its
personnel (Ellis & Steyn, 2014). The authority develops training with industry players
to boost productivity and competitiveness. CHIETA funds, monitors, and ensures that
the field has enough skilled people to build South Africa’'s economy (Ellis & Steyn,
2014). This is the SETA through which focus will be paid at sectoral level within the

petrochemical environment.

South Africa's 2000 Skills Development Levy (SDL) was part of the 1999 Skills
Development Levies Act. The levy-grant scheme encouraged employees in the private
and governmental sectors to get on-the-job training (Otieno & Ochieng, 2018). The
concept was rendered ineffectual due to the public sector's money and management.
Corporate South Africa have the means and incentives to assist the country improve.
Legislative frameworks were developed through the “National Qualifications
Framework Act”, “Skills Development Act’, and “Skills Development Levies Act”
(Otieno & Ochieng, 2018). The SDL is used in the government's White Paper
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Education and Training to assist South African firms with skill issues (Otieno &
Ochieng, 2018).

2.3.2 Skills Development Higher education institutions

Success and failure in South Africa's globalisation of higher education have been
ventilated through research (Kishun, 2007). International students can provide
essential skills to South Africa (Aloyo & Wentzel, 2011). Because of curriculum
formulation and shifting issues, higher education institutions struggle to teach skills
(Ramonyai et al., 2022; Tandlich et al., 2018; Winberg et al., 2014). There is a thought
leadership suggesting community involvement to assist in the transformation of South
African universities (Nicolaides & Austin, 2022). The direct and indirect benefits of
higher education on GDP and employment in South Africa have been examined at
length (Pouris & Inglesi-Lotz, 2017). Alumni feedback is deemed invaluable for South
African institutions and colleges to improve their courses and qualifications (Joubert &
Hay, 2022). In support of these institutions, the Skills Development Act and Skills
Development Levies Act were developed and are managed through the country’s skills

development system (Lee & Davison, 2018).

2.3.3 Public and private sector interventions in South African skills
development

Recent research examined how the public and private sectors can help South Africans
better. Interventions by the private sector have supported economic growth, increased
sector competitiveness, and encouraged regional unity and development (Gakusi et
al., 2015). Hospitals and clinics in South Africa have been mapping available data on
antimicrobial stewardship initiatives, according to the country's antimicrobial

resistance plan (Chetty et al., 2019).

The public sector's finances and administration reduce the effectiveness of the levy-
grant arrangement (Paterson, 2005). From a Black Economic Empowerment (BEE)
point of view, laws were amended to enhance the number of black African women
managers in the private sector (Matotoka & Odeku, 2018). Accountants and that

industry continues to assist small firms in better managing their finances (Kirsten &
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Fourie, 2012). Preciously disadvantaged South Africans groups have had
opportunities to participate and have benefitted from private sector resources
(Tsotsotso et al., 2017). To this end, South Africa’'s growth is dependent on the private
sector's ability to meet skill requirements and by doing so, governmental and private

sectors will continue to back skill development initiatives (Akoojee & Arends, 2009).

2.3.4 Barriers to effective Skills Development in the South African context

Several studies have shown that South African skill development is hampered, firstly
low skill levels have been identified as a fundamental impediment to attaining a
strategic advantage in the global economy (Allais, 2011). Skills development at its
basic objectives in South Africa should improve administrative needs, networking
opportunities, and work experience (Telukdarie et al., 2022). South Africa's
competitive intelligence is poor, which limits its overall performance and ability to
compete (Strauss & du Toit, 2010). The overall skill acquisition of South African built
environment specialists is similarly understudied (Ebekozien et al., 2022). More than
a decade ago, education and skills feature among seven "Priorities for Intervention”
as identified by South Africa's Accelerated and Shared Growth Initiative (Maumbe &
van Wyk, 2011). Some businesses have taken an integrated approach, holistic
approach to engineering skill shortages (Hall & Sandelands, 2009). South African skill
development suffers from a lack of a learning programme management and
assessment scale (Tshilongamulenzhe et al., 2013). Finally, municipal skills
development strategies are difficult to implement, which is attributed to South Africa’s
skills shortage (Davids & Esau, 2012).

2.3.5 Drivers of skills programmes in South Africa

Several studies have been carried out to investigate the factors that contribute to the
success of skills training in South Africa. Some of which include investing in
infrastructure that could help the country reduce its high unemployment rate, reduce
poverty and a decrease shortage of qualified workers (Thwala, 2008). It's possible that
business development and incubation programmes in could be beneficial to SMEs on
a more consistent scale (Lose & Tengeh, 2016). Collaboration efforts between

government, industry, and academia can change the discourse in attempts to increase
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its workforce skills and reduce skills mismatch planning (Taylor, 2004). The systemic
failure of South Africa’s education and training system to generate skilled workers, has
caused it to suffer from a skills gap surplus (F. Rasool & Botha, 2011). Training
provided almost two decades ago through the public works programmes may also
have been beneficial to South Africans (McCord, 2005). Since 1994, South Africa has
been working to improve the capabilities of its people, albeit with several drawbacks,

progress has been made in parts (Erasmus et al., 2005).

2.3.6 Skills Development in the Petroleum sector

Several studies have demonstrated the significance of skill development in this
industry in particular Diedericks et al., (2019) created cathodic protection systems for
petrochemical plants in South Africa. Nyawera & Haupt (2020) conducted a survey of
a large South African petrochemical company in KwaZulu-Natal to establish, through
skills, what constitutes a good process health and safety culture. Shah & Perrotta
(1976) argued way back when that South Africa can only profitably produce liquid fuels
and petrochemicals from coal and has subsequently been a thriving business for Sasol
for decades.

According to Beidari et al., (2017), between 2005 and 2010, chemical and petroleum
businesses dominated South Africa's economic landscape through professional local
skills. Laseinde and Kanakana (2017) highlight the tenure of automotive exports and
the transferable skills which can improve still further in South Africa. Taylor (2004)
investigated how skill-building projects in South Africa affect the cooperative model
back then. Grobler and Bruyn (2011) were intrigued by the flexible work practices of
South Africa's broad business sector. These studies argue great significance of skill
programmes for growth and sustainability of a variety of sectors including

petrochemicals.
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3 Research Framework

3.1 Overview of Human Capital Theory

Economists Theodore Schultz, Gary Becker, and Jacob Mincer conceptualised human
capital theory in the 1960s. They argued that education, health, and training could
develop human capital, like physical capital (Kozun-Cie$lak, 2020; Sharma & Sahni,
2015). This consequently improves output and contribute to economic advancement.
Schultz's study focused on the importance of education and training in human capital
growth, whereas Becker's study focused on the role of incentives in human capital
investment (Little, 2003). Mincer's study underlined the importance of on-the-job

training and experience in human capital development (Sharma & Sahni, 2015).

These economists' efforts have pioneered the way in better understanding the role of
human capital in economic growth and development. Human capital theory has been
used to explain the relationship between education, health, and economic growth in a
range of disciplines, including health and education economics (Grossman, 1999;
Teixeira, 2009). Even though human capital theory is widely used, Schultz criticised it
in a way that agrees with John Kenneth Galbraith's view that we should not put too
much weight on education alone (Chirat & Le Chapelain, 2020; Chirat & Le Chapelain
Charlotte, 2019). Human capital theory advancement has enhanced our knowledge of

the importance of investing in human capital for economic growth and development.

3.2 Evidence supporting Human Capital Theory

Several studies have successfully demonstrated that investing in human capital and
developing the economy go together. For example, a study conducted in Turkey
between 1961 and 2011 revealed human capital and economic growth are related
(Dervis Boztosun et al., 2016). Similarly, studies conducted in Pakistan revealed that
health status is positively related to economic growth (Akram et al., 2008).
Furthermore, evidence has demonstrated that investing in human capital leads to
significant improvements in the economy. In Nigeria, for example, research led to the
discovery human capital investment among street vendors helped the economy

expand (Olurinola et al., 2014). Research conducted in Sub-Saharan African countries
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revealed that in the long run, human capital and economic growth go hand in hand
(Matashu & Skhephe, 2022). Other studies have found a link between human capital
and economic growth, and that this link has a significant impact on how a country's
economy expands (Sanjoyo, 2019). These findings demonstrate the need of investing

in human capital for economic growth and success.

3.3 Limitations of Human Capital Theory

HCT has been widely used to explain how education and more broadly, skills,
influence economic growth. Contrastingly, there are some arguments against HCT that
claim it does not adequately explain how complex the labour market is. According to
Yeung (1997), HCT describes concepts that explain differences in how well economy’s
function. Additionally, HCT has been criticised for undervaluing the capital of some
members of society, which deprives them of the compensation they deserve (Alwani,
2021). Some academics argue that HCT is too limited because it focuses on education
and training as the primary determinants of economic growth.

Kang and Mok (2022) argue that HCT has not kept its promise that investing in
degrees and credentials will lead to better employment opportunities. According to
them, earning a bachelor's degree does not necessarily transform human capital into
economic capital, which make it easier to find employment (Kang & Mok, 2022).
Brown, Lauder, and Chung (2008) assert that HCT has become a failed revolution,
and they propose an alternative theory that reconsiders human capital in the era of
intelligent machines. Some scholars argue that HCT places too much emphasis on

the individual and disregards social and cultural factors that influence the job market.

Alwani (2021) maintains HCT does not account for the undervaluation of certain
individuals' capital, thereby denying them their fair share of economic gains. The
widely held view of a global economy based on knowledge and driven by new
technologies ignores the social and cultural factors that have an effect on the labour
market (Brown et al., 2008).

3.4 Role of Government Policy
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Human capital investments, vital to economic growth, are influenced by public policy.
Government policies that encourage education, skills development programmes,
employment, and health care improve human capital(Ramirez & Nazmi, 2003).
Government investments in education and healthcare can boost health, productivity,
and economic growth. Government-funded health and education can also reduce
poverty and inequality, which boosts human capital growth (Mukherjee & Badola,
2021). Government efficiency affects the labour market, and politicians influence
human capital investments (Campbell & Aderinto, 2022). Human capital-boosting
public policies, projects, and initiatives can boost a region's economy (Nikolov et al.,
2020). In concrete terms, the government policies that promote education, skill
development, and health care are critical for a nation's human capital, which drives

economic growth.

3.5 Conceptual Framework

The independent variable, Skill Development Programmes, drives development and
strengthening of weaknesses in Skills Programmes & Industry Development, i.e.,
dependent variable, through expansion of human capital, which acts as a mediating
variable. Factors such as Technological adoption, industry specific KPI's and a
partnership ecosystem may moderate the strength or direction of this association.

Skills Development / Skills Gaps & Development)

Programmes kin the Petrochemical industry

a) Independent Variable b) Dependent Variable

Accessibility
& Equity

Industry
Specific XPIs

Coordination
&
Support

c) Moderating Variables

Figure 1. Conceptual Framework

Adapted diagram showing Theoretical Relationship between a) Independent variable, b) Dependent Variable and
¢) Moderating Variables
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a)

b)

Independent Variable: Skills Development Programmes in the Petrochemical

Industry

In this investigation, "Skills Development Programmes" serve as the
independent variable. The researcher is of the view that these programmes
have a direct bearing on closing the "green economy" gaps of the to-be state.
It is possible that issues concerning to programme accessibility, alignment with
organisational objectives, fulfilling rare green skill needs and their practical
application can influence the expansion of developed skills within the sector.

Dependent Variable: Skills Gaps and Development in the Petrochemical

Industry

The rate of expansion toward strengthening of skills programmes are
contingent on broader efforts in stakeholder engagement, organisational
commitment, and the green economy knowledge base within formal and

informal economies.

Moderating Variable: - Industry-Specific Skills Readiness and Relevance

One of the factors that helped to moderate the results of this study will be
participants' perceptions of why gaps still exist. This variable refers to the
opinions of programmes which participants have access to or influence in their
managerial roles. They concern the skills mismatch, barriers, alignment, and
coordination of green skills training programmes. This impression can be
influenced by several factors, each one of which, when changed, can influence
how Skills Development Programmes influence the expansion of the green
economy. For example, participants who believe and articulate that skill
development programmes are relevant to their needs, are practical, and are
interweaved with theoretical learnings may be of significant value. These views
may extend to issues concerning programme equity, policy and how the
industry measures success. These inform the moderator values in Figure 1.

above.
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d) Mediating Variable: Interventions for Skills Gaps in the Petrochemical Industry

The mediating variables concern how access to the programmes are of firstly,
relevance to the sector and organisation under review and secondly, do skills
programme and their application have relevance in meeting ambitions to
address weaknesses. The focus of the mediating variable, through developing
talents, and improving return on human capital could support realignment of
programme gaps.
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4 Research Methodology

4.1 Research paradigm

Any study's research paradigm reflects the researcher's philosophy and approach
(Wimalaratne & Kulatunga, 2022) . The study's constructivist approach has attempted
to comprehend participants' views on Skills Development Programmes and green
economy growth. The constructivist researcher realised that participants' experiences,
beliefs, and values shaped their knowledge (Kayii & Akpomi, 2022) . Open-ended
gualitative interview questions allowed participants to communicate their experiences,
beliefs, and values while the researcher concentrated on understanding their
perspectives.

The study used an interpretive qualitative approach, where the researcher stayed
impartial (Chun Tie et al., 2019). Facts informed analysis and drove theory creation.
This method ensured that the findings were based on participants' experiences and
viewpoints rather than preconceived ideas. Constructivist ethics were also important
(Tillman, 2002). From data collection to analysis and dissemination, the researcher
preserved participants’ privacy, anonymity, and confidentiality. The researcher
obtained informed consent from participants and respect individuals' right to withdraw

from continuing (Mandava et al., 2012).

4.2 Research Design

The purpose of this research was to investigate the association between Skills
Development Programmes and their perceived gaps or weaknesses within the context
of a petrochemical company as a case study. The goal was to gain a better
understanding of why skills gaps persist and how Skill Development programmes may
be reshaped to consider progress into the Green Economy. While Human Capital
Theory may not serve as a direct moderating variable, it does inform the broader
context within which the moderating variables operate. HCT played a role in shaping
the industry’s approach to skills programmes and informs readiness for technological

alignment, and collaboration within the petrochemical sector.
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4.3 Population

Through a combination of interviews, case studies, and document analysis, the
research sought to generate valuable insights and create a comprehensive view of the
relationship between skills development programmes, human capital formation, and
the growth of the green economy in South Africa. The overarching population objective
will help the researcher to establish correlations to respond to the research questions
identified.

This study's target population consisted of individuals who have actively participated
in the hiring process of employees and have identified the need and criticality of skill
development programmes. These included among others, middle, senior business
managers as well as Human Resource Managers. These individuals are industry
experts working in the Energy Sector and have vested interests in developing people

and Skills Development programmes for a purpose.

4.4 Sample

Purposive sampling selected relevant participants to answer research questions. This
method of participant selection enabled the selection of participants based on their
experiences or roles related to the study's objectives, which ultimately lead to a deeper
understanding of the investigated phenomena (Campbell et al., 2020). A total sample

of 16 respondents was expected to be sufficient due to saturation, comprising:

e 16 Middle & Senior Business and HR managers within a company in the

petrochemical industry

Count Primary Source Medium Expectation
16 Individuals of the Face to face Online meeting
Persons Petrochemical request, i.e., non- | appointment,
sector randomised completion of
consent forms, issue
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participant

information sheet

Data saturation in qualitative research served as the foundation for the choice to
interview sixteen participants. In qualitative research, through primary data collection,
where the main objective is to explore perspectives and deepen understanding rather
than generalise findings to a larger population, data saturation is a crucial factor in
determining sample size (Carpenter-Song et al., 2020). When more interviews provide
little to no new information to advance the study's themes or conceptual framework, it

is said to have reached saturation (Saunders et al., 2018).

The sample size of 16 respondents in this particular research setting was carefully
selected on the basis of the idea that a smaller, more targeted sample enables a
thorough examination of people's experiences, viewpoints, and insights pertinent to
the goals of the study. This method works especially well for an Applied Research

Project, which prioritises useful, applicable knowledge over theoretical generalizability.

After carefully weighing each of the following factors in a balanced manner, 16

respondents were chosen to place focus on:

Diversity and Representation: Getting a sample that is sufficiently varied to represent
a wide range of viewpoints within the intended audience. With 16 participants, the
study successfully included people with a range of genders, roles, seniority,
experiences, and perspectives relevant to the skills gap in the green economy that

exists in the South African petrochemical industry.

Depth Over Breadth: Preferring in-depth, qualitative insights guided the tactical
suggestions covering 11 in-depth questions, the number 16 enabled full interaction
with every participant. This enabled a thorough investigation of their experiences
without compromising the depth of observation, which may have been compromised

over a larger cohort (Alam, 2020).

Resource and Time Efficiency: Striking a balance between the breadth of the research

and the time and resources that were available in the context of an Applied Research
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Project was considered. The optimal sample size for carrying out in-depth interviews

and enabling careful data analysis was found to be sixteen.

Precedent in qualitative research: Established research typically involves sample
sizes of 15 to 20 participants (Griffith et al., 2017; Lewis, 2015). Especially in studies
that aim to achieve a deep contextual understanding within particular industries
(Gyllensten et al., 2022).

Evidence of Saturation: By the sixteenth interview, the themes and information
reported by the preceding respondents had started to recur, indicating that no new
information was to be revealed. The fact that this repetition indicated that data
saturation had been reached supports the suitability of the sample size selected for
the objectives of the study (Aguboshim, 2021).

In conclusion, the 16 respondents were chosen based on a deliberate process
reinforced by the qualitative research approach. With this sample size, data saturation
was achieved. Rich data could be interpreted and analysed without going over the

practical limits of an MBA Applied Research Project.

45 Data collection methods

Participants' semi-structured interviews provided the required primary data and were
collected through online digital platforms through interview conducted via Microsoft
Teams and recorded the sessions. It must be noted that secondary data was not used.
This technique facilitated the collection of detailed and richly descriptive accounts of
individuals' experiences, perceptions, and opinions in relation to the research
guestions (Solikhah, 2018). The research also included case studies of successful skill
development programmes to gain a better understanding of best practices and the key
factors that have contributed to the success of these programmes in the context of the

green economy (Kizu et al., 2018).

4.6 Research Procedure
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4.6.1 Interview Preparation

Prior to commencement, it was crucial to verify that all hardware devices and the
means of conducting the interview were functional. Since the plan was to schedule
online interviews using Microsoft Teams, a reliable internet connection was essential,
and a backup link via a mobile Wi-Fi router was available. The researcher arranged
with the Business School room availability should the former have been challenging
and to have catered for extreme loadshedding events. Additional stationery such as

notebooks, pens, pencils, and highlighters further supported the preparation work.

The researcher dedicated sufficient time to familiarize themselves with the interview
guide and practiced responding to questions regarding the objectives, procedures,
and format the interviews took. To ensure the integrity of the interview process, the
following format was adopted:

e Conducted online interviews with a duration not exceeding 1 hour.

e Verified that consent forms have been received before proceeding with data

analysis.

4.6.2 Scheduling

The interviews were scheduled through email invites that included the date, time, and
duration of the appointment. The email invitation included additional information such
as the study's purpose, and respondents were able to propose adjustments to the
timetable. Efforts were made to accommodate the desired time slots of the participants

while keeping to the overall study timeframe.

4.6.3 Informed Consent

Before the start of the interview, participants were be informed of the goals. The
interview request and the informed consent form (ICF) was sent as email attachments.
Participants sent this signed form back to acknowledge agreement and participation.
In the unlikely event that a minor was to be interviewed, i.e., is under 18 years of age,

the ICF would have been sent to their parents or guardians.
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4.6.4 Conducting the interview

The researcher asked open-ended questions guided by the questionnaire. Questions
were the basis through which the semi-structured interviews took place. This formed
the basis of the primary data collection. The goal was to find out about the participant's
experiences, opinions, and ideas about the research questions. There was follow-up
guestions and explanations to make sure that the participant's answers were clear and

thorough.

4.6.5 Closing the interview

At the end of the session, participants had an opportunity to ask any questions they
deemed were necessary. They were thanked for their time, and told what will be

required next if any.

4.6.6 Interview documentation

All interviews were audio-recorded and transcribed verbatim from the recordings. To
ensure the participant's privacy and confidentiality, the transcriptions, notes, and other
relevant documents were securely stored. Only the researcher and their supervisor

have access to the dataset, which has been anonymised.

4.6.7 Data analysis methods

Thematic analysis was used to identify patterns or themes in the qualitative data,
analyse them, and then interpret them. The first stage of commencing data analysis
was to become acquainted with the information gathered through interviews. The
transcripts were read and reread, and notes were required to have found initial codes,

which were subsequently classified into bigger topics.

The importance of these themes in relation to the study questions and objectives were
then assessed, and any necessary changes were made. Finally, the themes were
utilised to narrate the findings and describe the interactions between the variables

studied, with a focus on how skills development programmes, skills gaps, barriers,
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lack of coordination, and moderating factors contributed to or stifled the expansion of
South Africa’'s green economy.

4.7 Techniques
4.7.1 Reliability and Validity

In qualitative research methods, achieving consistency and stability are vital aspects
of reliability (Fletcher, 1999; Morse et al., 2002). Ensuring the study's reliability and
accuracy was of paramount importance. Reliability analysis in this study encompassed
Transcription Accuracy, Coding Consistency, and Member Verification, which together

provided a triangulation approach.

To ensure accurate transcription, it was essential to compare transcriptions to original
records, eliminating errors that might have reduced the reliability of the results
(Bielinska et al., 2021). Member checking aimed to confirm the accuracy of interview
points by returning to participants and reflecting on their input (Morse et al., 2002).

This was not used extensively.

4.7.2 Transcription Accuracy

Transcription verification was crucial for addressing reliability concerns. The
researcher assessed response transcriptions through recordings to ensure accuracy.
Precise transcription of interviews enabled the researcher to understand proposal
development challenges by accurately reflecting participants' perceptions. Inaccurate
transcriptions, which may have misrepresented responses or introduce bias, would

have compromised the validity and trustworthiness of the research results.

4.7.3 Coding Consistency

Coding enabled researchers to evaluate interview responses and, in many cases,
established consensus on labels and themes. It must be noted that these formed the
basis for the tables presented in the Research Findings chapter and are not to be

misinterpreted as secondary data. Assessing participant responses individually further

50



reduced bias in creating themes for subsequent thematic analysis. A consistent coding
plan supported data consistency, which contributed to the study's reliability.
Inconsistent coding, on the other hand, may have overlooked crucial points or

overemphasize minor issues.

4.7.4 Member Checking

Member checking differs from transcription accuracy in that it produces unique
outcomes and facilitates improvement. Participants did not have an option to review
preliminary results to confirm their concerns are accurately represented, as direct
transcriptions from recordings allowed data to be presented verbatim. This was

therefore not necessary in the context of this project.

4.7.5 Validity

When talking about qualitative research, "validity" refers to how well the results
describe the thing being studied (Carroll, 2015; Dakin & Arean, 2013). It is a way to
measure how plausible and reliable the results of a study are. Also, validity and
credibility are often used interchangeably. This shows how well the researcher has
reflected the facts of the participants (Cho & Trent, 2006; Whittemore et al., 2001).
This study investigated Sampling, Data Quality, and Transferability. After completing

Reliability and Validity analysis, Thematic Analysis work could be undertaken.
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5 Ethics

The practises of researchers are governed by research ethics. These principles place
an emphasis on respecting the dignity, rights, and welfare of study participants while

simultaneously conducting exhaustive and objective research.

Several different research ethical frameworks can be found in South Africa. The
guidelines established by the University of Witwatersrand are followed by the Wits
Business School. The importance of obtaining informed consent, maintaining
confidentiality, mitigating risk, and ensuring diversity and social justice in research is
emphasised by these frameworks. These frameworks address and prioritise: informed
consent, protection of personal information, data storage, interpretation of data, user

rights, confidentiality, cybersecurity, and anonymity.

5.1 The Ethics of Data

The ethics of data collection and analysis in South Africa go beyond those of research
ethics. When dealing with vulnerable populations, such as those with low incomes,
persons with impairments, or members of disadvantaged ethnic or cultural groups,

power dynamics are an extremely important aspect to consider.

When it comes to gathering or analysing data on delicate subjects like HIV/AIDS,
gender-based violence, or political dissent, sensitivity, respect, and cultural
competence are necessary to prevent causing harm or perpetuating stereotypes. The
gathering and analysis of data must also safeguard the dignity and privacy of the

people who patrticipated in the study, as well as avoid stigmatisation and prejudice.

5.2 Honesty and Responsibility in Reporting

The reporting and dissemination of findings adhered to ethical standards. This
includes being honest about the limitations and biases of the research, giving credit to
the people who participated in the research, and not trying to sensationalise findings.

It also required taking into consideration how the communities that we explore may be
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affected by the research and taking steps to mitigate any unintended consequences
that may arise.

Ethics are critical important to any research endeavour, and moreover because of the
prevalence of power dynamics, marginalisation, and historical injustice. By adhering
to the most stringent ethical standards, the researcher ensured that research and

reporting was responsible, rigorous, consistent, and courteous.
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6 Research Findings

6.1 Structure of Findings

After conducting interviews through Microsoft Teams, a transcribing process was
completed. The dataset was cleaned and prepared by this technique. To ensure that
only transcript data pertaining to the questions or topics could be reviewed, it was
necessary to eliminate duplicates.

Every question and response transcript were checked to identify any newly arising
codes. The prevalence, consistency, and importance of these primary codes were
considered when creating these documents in Microsoft Excel and Word. After

multiple revisions and document updates, a final set of codes could be determined.

The deductive technique was used to establish codes through literature research,
which directed the discovery and production of the codebook. A second coding phase

was initiated to enhance the initial codes and link them to broader themes.

6.1.1 Data anonymisation

Respondent IDs were assigned and used before the transcribed application procedure
in MS Word or Excel. This removed potential prejudice while also ensuring that ethics
and confidentiality were preserved in accordance with university practice and
respondents' agreement. All data collected was viewed through the viewpoint of
anonymity. This resulted in a richer experience as some of the codes and motifs
developed. It must be highlighted that for this case study to have been conducted, a
binding, legal undertaking had to be guaranteed to ensure confidentiality of the
individuals and the company. On meeting these criteria, the company agreed to

participate in this case study.

6.2 Participant Demographics
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The participant group, albeit being somewhat small, was comprised of individuals with
a wide range of experiences and made substantial contributions to this study. An
overwhelming majority of the participants have been employed by their company for
several decades, as seen by the average length of time they have been working in the
industry. There were only two of the sixteen participants who had any kind of exposure
to the green economy, either through their strategic or technical talents. Figures 2
and 3 show the makeup of gender split and management seniority by gender. It is
worth mentioning that the study sample included 63% senior management. These are
those who manage huge teams of 4 to 6 direct reports and up to 35 indirect
subordinates per senior portfolio. As a result, their organisational impact in this study
has been beneficial to hiring and company managers. Figure 3 depicts the ethnic
breakdown, while Table 1 shows the years of experience per participant ID and their
range and respecting the need to protect their identities. Notably, more than 80% of
respondents have at least 15 years of experience.

15

10

Male Female

Figure 2. Participant Gender Composition

3 3
Middle Management -

7 3

Senior Management _

0 2 4 6 8 10 12

m Male © Female

Figure 3. Seniority by Gender
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Black African  Coloured Indian White

m Male = Female

Figure 4. Ethnic Composition

. Range - Proportion
Participants - .
IDs Experience  Experience
in Sector as %
P3 <5 6%
P4 >5 <10 6%
- >10 <15 0%
P1, P2, P10, P11, P15 >15 <20 31%
PS5, P6, P9, P12, P13, P16 >20 <30 38%
P7, P8, P14 >30 19%

Table 6-1. Participant Experience in Bands

6.3 Introduction

As a reflection of the overarching research question: “What are the Skills Development
Programmes' weaknesses in addressing skill gaps in South Africa's green economy,
in your experience?”, this section presents the findings of experienced petrochemical
staff, associated with sub-themes that have emerged. The degree to which
respondents’ propensity with a question resonated with them or not, has been
determined by the sentiment afforded in each response. These were identifiable as
positive, neutral or negative. The seniority, gender, and age distribution of the
participants spans a broad spectrum, including middle management with limited
experience in the green economy and senior officials boasting more than three
decades of specialised knowledge. The views and excerpts cover the following

themes: Skills Development Programme (SPD) Evaluation, Obstacles and
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Challenges, Return on Investment and Talent Development and finally, Skills

Mismatch and Industry Impact.

The contrast between a male professional with over 30 years of experience and a
female professional with 16 years of experience in the sector underscores the
significance of bridging skill gaps and constructing a resilient workforce capable of
guiding the economy towards a more sustainable future. This chapter presents an
analysis of the challenges, viewpoints, and potential advantages associated with a
skills development framework that is suitable for the participants' limited to moderate

familiarity with the green economy.

Global responses used - n176

70 97% 100%
60 909 92% 95%
50 %
90%
40 9
81% 85%
30
20 80%
10 75%
0 70%
Skills Development Obstacles and Return on Investment Skills Mismatch and
Programmes (SDP) Challenges and Talent Industry Impact
Evaluation Development
Number of Responses Number of Applicable Responses % used in Findings

Figure 5. Global Respondent Rate: Respondents vs. Used in Findings

6.4 Skills Development Programmes (SDP) Evaluation

This section synthesises the participants’ thoughts on Skills Development
Programmes (SDP), with a focus on integrating green skills into sector and
organisational policy. Qualitative research, from the respondent perspective has
revealed major concerns, giving light on the incongruity between present SDP
practices and the changing workforce requirements. Three sub-themes emerged from
the findings, programme effectiveness, meeting requirements within SDP and
shortcomings of skills programmes. The questions guided these findings and
emphasised the degree of agreement or disagreement to them followed by Table 2:
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Skills Development Programme & Codes, with additional excerpts supporting this
section. A summary of the respondent sentiment informs the findings.

Questions one to three of the Interview questionnaire:
e Your view on Skills Development Programmes (SDP)?
e Are your requirements for green skills and specifically within SDP being met?

e Are your green skills needs included in an SDP for this sector?

Findings

Regarding practicality, a common concern expressed by nearly 85% of participants is
the lack of practical application and immediate relevance of SDPs to their daily job
functions. This, with a view to longer term career advancement. For example,
Participant 16 expressed frustration with the connection between programme content
and workplace application, highlighting, "...they're not practical enough for me...needs
to have a practical element to it...needs to be relevant to our workplace application".
This perspective highlights a fundamental gap in matching SDP outputs to actual work

requirements and operational needs.

When accessibility is considered, 70% of the respondents expressed concern
regarding the limited availability of growth opportunities connected with SDP
accessibility. These chances usually target a certain segment of the organisation,
without taking into account the entire workforce base. Participant 14 expressed
dissatisfaction with the fact that "...proper money, proper streamlining, and proper
alignment to job grades...people are starting to take note of it," implying that there is a
disparity in the distribution of funds which caters for SDP funding vehicles across

employee segments.

If we consider integration into organisational strategy, views of SDPs against the
sector strategy emerged, with nearly 80% of respondents indicating that there was a
misalignment between SDPs and the overarching strategic aims of their organisation,
as well as the sector in general. The most significant characteristic that was negatively

impacted was the pace of acquiring green skills. Participant 12 observed that "...we're
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not even putting funding aside... around the green economy as a whole" which
demonstrates an apparent strategic oversight in the allocation of resources for the

development of skills important to sustainability.

75% of respondents, with an emphasis on sector concerns and sustainability, believe
that the current SDPs fail to adequately address the critical need for green skills to
navigate the transition to sustainable energy solutions. The statement made by
Participant 13, which is perceptive in nature, " | think there's just a gap analysis that's
missing there in terms of our training...feels like you're pushing it down somebody's
throat”, underscores the insufficiency of a sustained and embraced green skills

alignment.

The lack of comprehensive gap analyses within the organisation, which are required
for precisely identifying and bridging skills gaps, is a major area of concern expressed
by 90% of survey respondents. Participant 16 levelled criticism, "I don't think we take
the time...around gap analysis in terms of what is the role requirement, what does the
person have...and how do we close those gaps", demonstrates a widespread

consensus to systematically assess and manage skill gaps.

Regarding improved policy broadly, almost 60% of participants expressed a need for
enhanced policy and regulatory support to stimulate widespread adoption of green
skills training at firstly, sectoral level, and then companies. According to Participant 15,
"government is also trying to come up with different policies...but those policies
themselves are still not robust enough”. This may illuminate the importance of more
intentional and authoritative policy frameworks in driving SDP change towards

sustainability.

The issues above are depicted in the summary diagram below, where Shortcomings
of Green Skills Programmes remained the main contributor to issues relating to
accessibility, practicality, alignment and strategy of holistically. 81% or 26 of 32 usable
responses could be analysed. Negative sentiment toward the questions posed
significant discussion and subsequent key words and concerns. Positive sentiment
was expressed overall with Programmes and their general effectiveness in none-

Green Skills disciplines.
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Sentiment / Sub-category

Sentiment

Sub-Category Negative Neutral
Programme
Effectiveness

Meeting
Requirement
within SDP

Shortcomings
of Green Skills
Programmes

Figure 6. Skills Development: Respondent Sentiment Summary

Positive
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Theme: Skills Development Programmes (SDP) Evaluation

Participant |Interview excerpt Final Code Sub-theme
pP7 ...the skills development within an Unmet Requirements
organisation is going to teach you the year
now hopefully. And not the theory that was
printing a textbook
P4 ...I'd say it's grooming me towards being a |Personal Growth
more confident, decisive and effective
leader in the sector
P4 ...It's a very critical component towards Personal Growth
one's advancement. Programme Effectiveness
P1 ...l would say no, the long and short of it |Unmet Requirements
P3 ...l would say the skills are there, maybe  [Alignment & Relevance
it's just to tweak them like as I'm saying to,
let’s say, leadership skills.
P12 ...We could do more... It's not visible Unmet Requirements
enough
P3 ...We're going to the right direction. Slow Progress
Around this topic, so I'll try and align to
this green economy.
P10 ...we tick the box. There are some good Alignment Gap
concepts in it, but is it aligned?
P3 ...l would think they are being met, but the |Slow Progress
progress would be slow because we take
only a few employees through those
programmes Meeting Requirements
— - within SDP
P5 ...It is important for programmes such as | Alignment Gap
SDPs to be there to close that particular
gap. Very positive as a concept.
P6 ...It's important, both internally and Value Creation
externally.
P8 ...starts with the competency review and  |Value Creation
then... the competence review goes to the
training plan and HR takes it from there.
P13 ...I think for me where | find a bit of a Resource Disparity
gap... How do we assess?
P13 ...there's a gap analysis that's missing there |Gap Analysis
in terms of our training.
P4 ...Practical experience is lacking for Gap Analysis
negotiations, and the focus is on theoretical
academic courses. Shortcomings of Green
P9 ...Most of the time they're not implemented. |Resource Disparity Skills Programmes
P3 ... would say the skills are there, maybe ~ |Gap Analysis
it's just to tweak them like as I'm saying to,
let’s say, leadership skills.
P16 ...For me, I still say the programme needs |Practical Application

to have a practical element to it.

Table 6-2. Skills Development Programme emerging sub-themes and codes.
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The findings of this theme and emergent sub-themes highlight the widening gap
between the current design and implementation of Skills Development Programmes
and the imperatives of incorporating sustainability and green skills within
organisational and sectoral frameworks. Participants endorse the principles attached
to SDPs, however, advocate for more realistic, inclusive, strategically aligned, practical
by design and supportive of the transition to a green economy. The demonstration of
these subjects through direct respondent commentary underpins the crucial necessity
for adaptive adjustments in SDP policies to better meet the workforce's ever-changing

expectations as well as global sustainability goals.

6.5 Obstacles and Challenges

This section provides a concise overview of the main findings derived from the
inquiries made on Skill Development Programmes in South Africa's Green Economy.
Energy and petrochemical businesses are specifically focused on to emphasise
significant difficulties. Thematic analysis was utilised to identify the main themes in the
responses provided by the participants. The sub-themes allowed the researcher to
furnish them with pertinent quotations to support the findings made. Table 3:
Obstacles & Challenges, provides additional support for this section. A summary of

the respondent sentiment informs the findings.

Questions four to six of the Interview questionnaire were as follows:

e What are the common shortcomings in important green skills among
employees in South Africa's green economy, impacting the petrochemical &
energy industries?

e To what extent do current plans in the SDP for skill development in the green
economy effectively meet the recognised gaps in skills in your organisation?

e What obstacles have you faced in obtaining green skills through existing skill

development programmes?

Findings

Codes have developed around a significant number of participants underlined the
importance of properly identifying and acknowledging current skill gaps in the green
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economy sector. This requirement was brought up during a conversation about
recognising gaps. Participant 12 observed: "...organisations are not recognising skills
gaps because green economy advancements aren't sufficiently prioritised or
integrated into their strategic planning” and surfaced several times during the
interview. Considering this perspective reveals a significant impediment to the
development of green talents. The respondent implied that it is difficult to advance

through meaningful strategic action without first acknowledging these gaps.

The research revealed that around 75% of participants agreed on the need for more
practical, hands-on training methods. This is to provide additional details on the
problems linked to the existing learning methods. Participant 13's statement
underscores the importance of experience learning in connecting theoretical
knowledge with practical application observing “...field tours, job shadowing and

operational exposure could significantly complement theoretical knowledge".

The researcher generated codes that were associated with access obstacles to
training, and participants raised concerns about limited options and training
opportunities for niche skills, in Renewables for example. There was a considerable
need for "democratising access to green economy-related training and ensuring that
it caters to a wider demographic” (Participant 15). This was one of the numerous topics
that were discussed. This comment emphasises that skill development courses must
be inclusive and not further widen skills gaps. It further underscores that good, relevant
training should be available to a broader spectrum of the workforce to ensure that a
diverse set of skills and perspectives are documented.

More than 60% of respondents emphasised the importance of academic institutions
and businesses collaborating in ways that benefit both. There is a "scarcity of formal,
practical, certification-focused training opportunities,” according to Participant 12. This
is a deficit that could be filled if sectors collaborate more closely. This collaboration
could make the curriculum more valuable and relevant by aligning academic offerings
with what businesses require. Even though very few institutions provide the academic

programmes, respondents were less likely to report having easy access to assistance.
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An important aspect that was brought up often in the comments was the significance
of education, behavioural change, and awareness-raising in the process of cultivating
a culture that is supportive of the green economy. Participant 15 made a statement on
the importance of "...training a normal person on the street as well," bringing attention
to the more extensive educational requirements that extend beyond the setting of the
organisation or sector. The importance of public knowledge and participation in the
transition to a green economy is shown by this fact, which highlights the socio-cultural

significance of the shift.

The research findings from this topic underscored the necessity for any organisation
to wholeheartedly incorporate green economy objectives into both operational and
long-term strategy. Participant 16 observed “...it's about awareness, creation, and
understanding what we're doing as a company,”. By implication, company operations
should align with broader societal and strategic objectives, underscoring the crucial

nature of awareness building and implementation.

Figure 7. highlights a summary with glaring negative sentiment expressed on by the
majority of respondents to address this issue around gap closure and challenges
related to these processes.

Sentiment / Sub-category

Sentiment
Sub-category Negative Neutral Positive

Challenges to
Close Gaps

Existing
Programme
Obstacles

Overcoming

Barriers in
Obtaining 2 e
Green Skills

within SDPs

Figure 7. Obstacles and Challenges: Respondent Sentiment Summary
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Theme: Obstacles & Challenges

Participant

Interview excerpt

Final Code

Sub-theme

P1

...we are still not consciously aware of how
our actions are affecting the green
economy, right? Or the environment as a
whole.

Awareness

P10

...there's been a lot of training interventions
when it comes to clean skills and, but we
tend to think we tend to only focus on what
is applicable to the industry

Accessibility

P14

...Technical knowledge and understanding
as obstacles; need for basic understanding
and a knowledge center

Accessibility

P3

...I think I mentioned earlier on that this is a
big topic for us, including head office
coming up with those kind of skills

Awareness

P4

...The balancing of work, personal life, and
the school dynamic is a mission and half

Balance

P8

...something that you, I think, want to do in
your private capacity or personal... but
today's skills. It's a little short-sighted.

Accessibility

Existing Programme
Obstacles

P14

...Partial meet of green skills needs; need to
focus on specialized people for driving
green skills forward

Behavioural

P15

...Company's paying for, but they are not
necessarily having any opposition, so the
organisation pushes that you take those

people so that they have something to do.

Behavioural

P12

...There's nothing formal

Awareness

P13

...l would like to understand the level of
training or knowledge... impact analysis

Awareness

P13

,...make specific time in your month
calendar, whatever the case may be and
dedicate that to enhancing your knowledge
base.

Intentionality

Challenges to close gaps

P4

...Education and training system is just not
keeping up

Perceived regression

P6

...conflict of interest between business as
usual the old way and SDP

Behavioural

P2

...The biggest challenge is the lack of
experienced people in South Africa.

Accessibility

P5

...l don't think we talk enough about it. |
think it's probably a conversation that
happens. A strategy has been decided and
we'll talk about it at the results level

Awareness

P9

...The whole green skills movement is
relatively new

Awareness

P6

...we're still a bit further away from doing
it ourselves.

Accessibility

Overcoming Barriers in
Obtaining Green Skills
within SDPs

Table 6-3. Obstacles and Challenges sub-themes and codes
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Addressing challenges is critical for the advancement and accessibility of skills
development programmes within South Africa's green economy. This requires a
diverse approach that deals with educational, organisational, policy, and societal
levels in parallel. In this section. according to the respondents, there is an urgent need
for strategic focus, practical training, inclusive education, cross-sector collaboration,
solid policies, public awareness, and integrated organisational commitment to
minimise and reduce challenges faced. In this way, closing challenges to gaps

experienced and issues faced with existing programmes can be addressed.

6.6 Return on Investment and Talent Development

This section outlines participant insights and the appropriate summaries thereof. The
observations emphasised the need to invest in talent development, the challenges of
assessing the Return on Investment (ROI) of training, and some ideas to enhance the
assessment and achievement of training ROI in businesses. The views include a
plethora of information that highlighted the diverse attitudes and perspectives within
the organisation. Sub-themes emerging from the following questions include talent
investing dividends, employee well-being and measuring ROI. The addition of Table
4: Return on Investment and Talent Development, provides further support in this

regard. A summary of the respondent sentiment informs the findings.

Questions seven to eight of the Interview questionnaire were as follows:

e How important for you is investment in talent to improve productivity for your
department and organisation?

e Can you offer ideas on assessing the return on investment (ROI) for training
personnel, specifically in relation to the development of human capital and

skills?

Findings

All participants agreed that continued talent development is crucial. To prepare
employees for success in ever-changing commercial and technical environments, it is
critical to provide them with the required workplace skills and information. Narratives

make it clear why prioritising investment is critical for preventing inhibiting innovation
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and creativity and ensuring an organization's continued competitive position in the
market. Participant 13 made a personal reflection “... The world of business is evolving
so fast... If | don't upskill... | feel I'm going to remain in the position that | currently am
facing”. These sentiments were echoed even closer by participant 15 who observed
‘Investment in talent is imperative... the only way you will get innovation, creativity,
new ideas.” Participant 6 asserts “... they will come up with new ideas of solving some
of the challenges that we have, so in terms of return on investment, you basically have
a richer and more enriched engagement in terms of content and delivery, and even

performance ultimately.”

Although training is widely considered to be essential, there is a significant challenge
that develops regarding the evaluation of training return on investment (ROI). Nearly
eighty percent of participants acknowledge that it is difficult to properly correlate
training efforts to actual business results. These kinds of problems are sometimes
associated with a misalignment between the aims of the training course and the
immediate operational demands or strategic goals of the organisation, as well as a
failure to guarantee that the gained skills are put into practice in the real world.
Participant 3 expressed “... it is a very complicated question, especially when it comes
to Learning and Development and then looking at the bottom line, because there's so
many moving parts, say everybody is contributing.” Participant 10 added abstract
views “...But you know it in a in a in a technical environment, yes, you can probably
measure, you know, things accurately when it comes to employees. Performance and
objectives, but how do you link?” Generally, respondents found it challenging to
identify concrete indicators to measure impact of investing in talent. In contrast,
Participant 2 observed that “...without strong talent, we wouldn’t be able to leverage
on their acquired skills to help secure business through tenders. The business case in

acquiring knowledge is clear.”

In response to these obstacles, participants proposed tangible solutions for tightening
the link between training programmes and meaningful business returns. These
arguments revolve around the alignment of training activities with specific
organisational goals, as well as the implementation of actual projects or jobs that allow
newly acquired skills to be applied right away. Participant 14 states that

“...Involvement in projects that are pertinent to what they did...", implying that people
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start and are integrated in a way that allows them to apply what they’ve been taught.
Furthermore, the call for continual evaluation methods reflects a general view in the
importance of using an iterative assessment methodology to monitor and

incrementally improve the effectiveness of training programmes.

The summary of responses in figure 8. below, demonstrates value and positive
sentiment generally toward investing in talent to meet productivity goals, however, it
was challenging for most of the respondents to provide practical ideas of what that
would look like in the context of skills programmes returns. This becomes evident
through a high percentage of neutral and / or mixed views on measuring ROl in relation
to talent. Of the 90% responses which could be used, 63% (27) respondents indicated

a positive overall sentiment.

Sentiment / Sub-category

Sentiment
Sub-Category Negative Neutral Positive

Talent

I ti

r_n.res ing o 9
yields

Productivity

Employee e
Well-being 9

Measuring
Talent ROI . o e

Figure 8. Return on Talent Investing: Respondent Sentiment Summary
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Theme: Return on Investment and Talent Development

Participant

Interview excerpt

Final Code

Sub-theme

P10

...Investment in talent is definitely crucial
for enhancing productivity and innovation
with departments and organisations

Improved Productivity

P14

...Critical to invest in talent for
organization's growth; affordability as an
obstacle to further studies or skill
enhancement

Improved Productivity

P15

...S0 continuous investment in the in the
training to improve you to improve the
resource

Continuous Improvement

p2

...Investing in talent is critical due to
competition and directly impacts project
optimization

Employee Value Proposition

P4

...Investing in talent speaks to showing
value to employees

Employee Value Proposition

P16

...So yes, | think it's critical, that the
companies are doing better than the ones
that are investing more in talent, those are
the ones that are going to put their head
above the rest.

Shared Value

Talent Investing yields
Productivity

P6

...It's critical...people then become engaged.

Employee Value Proposition

P6

...You basically have a richer and more
enriched engagement.

Shared Value

Employee Well-being

P9

...How long do they stay in the organisation
afterwards?

Turnover Rate

P1

...it is through skills that one can perform
tasks efficiently, which will yield to cost-
saving opportunities

Cost efficiencies

P8

...HR is a bit of a science, so you have to
have the right job profile... So, is our salary
bands correct? So, it's all kind of related...

Structured

P3

...It is a very complicated question,
especially when it comes to Learning and
development and then looking at the bottom
line

Structured

P13

...I'm looking for a personal perspective...
I'd have staff that are having balanced work
life balances... I'll have healthier staff

Employee Value Proposition

P7

...Crucial. I think you need to we need to
broaden the statement how important
investment and talent in the productivity of
the country... The person I equip here may
not stay here. And hopefully it'll benefit the
country as a whole...

Shared Value

Measuring Talent ROI

Table 6-4. Return on Investment & Talent development sub-themes and codes.
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To conclude this section, it encompasses connecting training with strategic
organisational objectives, integrating chances for practical application post-training,
and implementing dependable, ongoing evaluation methods. The synthesis offered an
understanding of the complexities related to training ROI assessment and suggested
in parts, mechanisms for enhancing the effectiveness, efficiency, and traceability of

training results.

6.7 Skills Mismatch and Industry Impact

This section synthesizes the challenges, techniques, and perspectives on skill
mismatches in South Africa's emerging green economy, with a focus on government
influence, organisational structures, and individual career advancement. The findings
are based on a qualitative assessment of expert perspectives, which were prompted
by a unique set of questions for this purpose. This allowed for a thorough knowledge
of the vertical and horizontal orientation of skill gaps, as well as their impact on industry
adaptability and productivity. A summary of the respondent sentiment informs the

findings.

Questions nine to eleven of the Interview questionnaire were as follows:

e How do your people development and skill-building programmes specifically
tackle mismatches and gaps inside your organisation, based on your
expertise? Could you provide examples of how these plans have developed to
tackle potential anomalies?

e What are the major obstacles related to the existing skills mismatch in South
Africa's green economy, and what solutions do you think can effectively tackle
these obstacles?

e Based on your observations, are the skill gaps in South Africa's green
economy, particularly in the petrochemical industry, more horizontally or
vertically oriented? How have these trends affected both industry perspectives

and organisational productivity and adaptability?
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Findings

The conversations reveal a common issue in organisations known as talent mismatch,
where employees' skills do not align well with the job's demands. Participant 15

observes “...at senior level, there are people who have the necessary skill and
experience within the organisation... but those people have been overlooked.” This
highlights vertical mismatches at varying levels causing an imbalance. The lack of
appropriate internal mobility tools and unclear succession planning exacerbates this

discrepancy may result in operational inefficiencies and widening of skills gaps.

It has been discovered that there is a gap between educational offerings and market
demand. The current curricula do not effectively address the practical skill sets
required in the green economy. One of the panellists observed that "you find people
being given positions and they have no idea what's going on in those positions" (P15),
emphasising the disconnect between academic knowledge and the actual demands
of the sector. Participant 4 observes “...You definitely do get qualified individuals that

are misplaced.”

An examination of the directionality of skill mismatch reveals a propensity towards
vertical gaps. These gaps are distinguished by ineffective use of existing talents as a
result of prolonged employment stagnation or early position shifts. Transformative and
BEE programmes unintentionally contribute to talent underutilization, which
exacerbates the problem. According to the depiction, "our problem lies more in a
vertical than in a horizontal... we have more issues with people with a lack of skills and
skill gaps" Participant 16 voices, emphasising the critical need for effective talent

deployment strategies.

Having skill sets that are not matched with work requirements might reduce an
organisation's efficiency and make it more difficult to adapt to the frequently changing
demands of the green economy. 80% of participants support more flexible
organisational structures and a strategic focus on continuing professional

development that is aligned with future trends. This boosts innovation and competition
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in the green economy arena as technology evolves. Participant 9 made this statement
“...this mismatch often arises due to the traditional focus within the industry... towards
change and a lack of focus on sustainable skills. A strategic pivot in recruitment.” The

implication the recruitment should be forward-thinking in how gaps are addressed.

The responses indicated a general concern in how the impact of skills mismatches will
ultimately impact the industry as it transitions to alternate forms of energy. More than
66% of respondent observations highlights gaps and mismatches perpetuated as a

consequence of secondary processes not easily identifiable.

Sentiment / Sub-category

Sentiment
Sub-Category Negative Neutral Positive

Identifying &
Tackling
mismatches
and gaps

Addressing

skills mismatch
in green o o

economy

Impact of Skills
Gaps on
industry

Figure 9. Skills Mismatch and Industry Impact: Respondent Sentiment Summary
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Theme: Skills Mismatch and Industry Impact

Participant

Interview excerpt

Final Code

Sub-theme

P2

...In the green skills sector, there's a
horizontal spread of overqualified
resources.

Skills Mismatch

P6

...S0, the more diverse a skill set we have
the better

Skills Mismatch

P1

...in my personal view, there currently is no
skill gap analysis, one which is a huge gap
on its own

Gap assessments

P12

...When we look at draught our job
specifications, we don't ask for a degree
person, we ask more for relevant
experience.

Competency Analysis

P16

...If 1 just take a step back and look at the,
at a higher level, 1 would say we more, our
problem lies more in a vertical than a
horizontal.

Skills Mismatch

P7

...one of the things we in...this organisation,
though we've tried it is competency
benchmarking... better competency
benchmarking and trying to match jobs
with competencies

Competency Analysis

Identifying & Tackling
mismatches and gaps

P13

...It is more for horizontal mismatch then |
think there's a lot of people sitting with the
vast knowledge with a lot of skills

Skills Mismatch

P12

...I think there's a lot of these things being
drafted and only certain people within the
organisation are privy to it.

Awareness

P8

...This mismatch often arises due to the
traditional focus within the industry...
towards change and a lack of focus on
sustainable skills. A strategic pivot in
recruitment.

Skills Mismatch

Addressing skills mismatch
in green economy

P3

...The sector and skills plan, if there's a
hundreds and hundreds of jobs that falls
with within that space, so it's so broad and
sometimes you even get confused.

Gap assessments

P1

...developing a skill is not a one-way street.
It requires a joint effort.

Gap assessments

P14

...Combination of over-skilled and under-
skilled individuals; taking responsibility for
skill alignment.

Skills Mismatch

P2

...In the green skills sector, there's a
horizontal spread of overqualified
resources.

Skills Mismatch

P2

...We hire very multi-skilled people and
there's a lot of knowledge transfer across
workstreams.

Skills Mismatch

Impact of Skills Gaps on
Industry

Table 6-5. Skills Mismatch & Industry Impact sub-themes and codes
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The findings which conclude this section shed light on the intricate landscape of skill
mismatches that exist within South Africa's green economy, call for a holistic approach
that involves government policy reforms, organisational change management, and
individual empowerment. Although greater negative sentiment was observed in this
part generally across all respondents within the defined sub-themes, greater effort
toward discussing green skills gaps can be made. In addition to emphasising the
importance of dynamic organisational practices, educational alignment with industry
needs, and bridging vertical vs horizontal skill gaps, these participants have offered
insights into lived experiences. There has been another view offered and that of
participant 6 voicing “...So, the more diverse a skill set we have the better.” Their view
was that skills mismatch should be looked at differently, and not as a crutch, but
allowing people to navigate and grow into roles at specific positions in time, developing

themselves in the process.
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7 Data Analysis

Using the findings reported in the preceding chapter as a foundation, this section
analyses the significance of those findings by situating them within the larger body of
research on Skills Development programmes. The goal of this analysis is to show how
the identified themes of: Skills Development Programme Evaluation, Obstacles and
Challenges for Green Skills, Return on Investment & Talent Development, and Skills
Mismatch & Industry Impact help us understand the challenges and opportunities

involved in moving such initiatives forward at both the company and sectoral levels.
Skills Development Programme (SDP) Evaluation

Development programmes can encounter substantial hurdles when attempting to
connect academic knowledge with practical skills in a role. Although Skills
Development Programmes aim to equip students with essential skills, there is often
disconnect in practical information in real-world situations. This creates significant
hurdles with marrying theory with practice and is of difficulty and not uncommon in
industries like petrochemicals and oil & gas, where the implementation of theoretical
concepts is crucial for practical achievements (Shafiee et al., 2019). Relying solely on
theoretical knowledge may not be enough to effectively prepare individuals for the
constantly evolving and intricate challenges encountered in these industries.
Significant operational equipment support, which include, decision-making efficiency,
project appraisal systems and maintenance for successful petrochemical operations
require practical application, without which poses risks to livelihoods (Ponomarenko
et al., 2022). Knowledge supports the view theory enhances in a supplementary way,

the need for practical skills.

Enhancing an employee’s practical skills in these circumstances is achievable by
incorporating hands-on training, case studies, and simulations that accurately mirror
real-life situations (Yaacob et al., 2021). Beisekenov et al., (2022) posit that academic
knowledge can be enhanced richly through an integrated experience by collaborating
fully with industry experts and sharing valuable ideas in addition to real-world
environments. New technologies such as computer energy optimisation

methodologies and intelligent asset management platforms can enhance individuals'
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readiness for technological advancements in the oil, gas and petrochemical sectors
(Crespo Marquez et al., 2020; J. Li et al., 2021).

In conclusion of this section, there is evidence to support the findings that practical
application does make strides to concretise theory-based learning. It cannot be
ignored that acknowledgement for the work done by the South African National Energy
Association (SANEA), Wits Business School’'s Africa Energy Leadership Centre
(AELC), BRICS Business Council and Researching Education and Labour in
publishing the Energy Skills Roadmap 2023 is a great achievement. Whilst refreshing
to observe the collaboration, putting forward tangible recommendations, the research
findings may have extended itself to suggest a more radical and greater effort from the

private sector.

Obstacles and Challenges

Methods to ensure universal access to diverse skills within petrochemical and
renewable energy programmes differ. Industry experts, educators, and politicians may
help develop and implement training programmes to meet diverse these needs and
foster an inclusive environment (Cooper et al., 2021). Workplace-based courses and
mentorship can help overcome mitigate against barriers related to access, skill, and
time, thus enhancing the efficiency and breadth of skills development (Cooper et al.,
2021). This should, at all-time be supportive of wider company strategies and

objectives.

When the organisation's objectives, Skills Development Programmes, and green
economy goals are out of sync, it can impede training operations. Skills Development
Programmes should facilitate the transition to a green economy to address this
disparity. Collaborating with policy-makers, executives, and national stakeholders can
help achieve consensus and facilitate advancing to a green economy (Pulcini et al.,
2019). Integrating sustainability concepts and eco-friendly technologies into training
programmes can help ensure that staff possess the necessary skills to advance
environmental objectives while meeting corporate requirements (Pulcini et al., 2019).
A good means to generally weave these together is through frameworks which are
aligned to development goals.
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Training frameworks should consistently incorporate criteria related to environmental
stewardship and sustainability competencies, including the Sustainable Development
Goals (SDGs) (Asher et al., 2022). Prioritise sustainable practices, waste
management, and renewable energy skills to encourage the staff to participate in
green initiatives (Asher et al., 2022). Skills Development Programmes can enhance
individuals' success in the petrochemical and renewables sectors while advancing
environmental goals. Virtual reality simulations and professional growth aid in

achieving this goal (Thomas et al., 2020).

In conclusion of this section, accessibility is largely underpinned by better collaboration

and multi-stakeholder commitment.

Return on Investment and Talent Development

Return on investment and Human Capital Theory (HCT) are interrelated. Human
Capital is created when people apply their knowledge, skills, abilities, and talents to
their respective roles (Boon et al., 2018). On these bases, research offers compelling
insights to support this argument. According to the concept, investing in employee
education and development improves an organization's performance and competitive
advantage (Rafiq et al., 2019). Within the preceding chapter, the emerging theme,
Return on Investment and Talent Development, explores this nexus through the HCT
conceptual framework. The researcher posits that moderating variables, which include
training, accessibility, and support, can pull at varying degrees a company’s propensity
to yield gains, financial or otherwise, based on investing in people. In areas such as
petrochemicals, oil, and gas, where technical competence is critical, human capital
theory highlights the necessity of developing personnel capabilities to drive innovation,

efficiency, and overall performance (Chin et al., 2021b).

The concept of human capital in these industries lays a strong emphasis on the need
to fill skill gaps. According to recent research findings, human capital theory
development initiatives are critical for bridging these gaps and ensuring that staff have
the skills required to meet the sector's objectives (Pionorio & Sebestyén, 2022).

Organisations can align their human resource practices with human capital theory by
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emphasising training, job descriptions, teamwork, empowerment, and rewards. This
enables them to develop employee abilities and fill any gaps that may emerge between
sought-after talents and those available in the workforce (Mao et al., 2022). This
strategic approach not only enhances individual performance, but it also increases

operational efficiency in key areas.

Oil & gas and petrochemical skill-building programmes also benefit from human capital
development. Investment in employee education and skills boosts productivity, job
satisfaction, and performance (Wulandari & Nurannisa, 2022). Human capital
development connects entrepreneurial orientation and employee retention by creating
a talented and engaged workforce (Kapur & Tyagi, 2023). Employee involvement,
training, and growth can promote continual learning in a business. This culture can
increase industry-standard skill programmes and support long-term success
(Gebremedhn, 2022).

Organisations can use a structured process, as outlined in the literature, to determine
and calculate the Return on Investment (ROI) of training individuals. To begin, it is
critical to document the history and significance of corporate training, with a focus on
the shift to eLearning (Devarakonda, 2019). As a result, conducting research studies
with individuals relevant to the training course may provide valuable insights about the
programme's success (Curado & Sousa, 2021). The Kirkpatrick Model can be useful
in undertaking a comprehensive evaluation of training initiatives, including calculating
the return on investment (ROI) (Curado & Sousa, 2021). Devarakonda (2019) further
states that when assessing return on investment (ROI), it is critical to consider both
the training expenses and the subsequent benefits in terms of improved performance
and productivity. Approaches such as the Benefit-Cost Ratio (BCR) may be useful in
determining the economic viability of training courses (Devarakonda, 2019).
Furthermore, data augmentation approaches and patch-wise centralization can
improve the quality of ROI patches for training, influencing ROI calculation accuracy
(Yu et al., 2020). In so doing, management teams competencies are evaluated and

improved.

Other industry studies have indicated that Investment and Fund management teams'

competence and skill affect portfolio performance (M. Li et al., 2018). These studies
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demonstrate that human capital improves investment outcomes through positive
correlation. Human Capital Theory is a far-reaching phenomenon. By studying
investment professionals’ human capital and investment returns, researchers have
shown the value of knowledge, skills, and experience in financial performance. The
researcher positions several threads of academia to demonstrate the positive
relationship between HCT, in terms of developing talents and realising returns. At the
level of economist, they utilise education investment rate on return to evaluate human
capital investment (Tran, 2020). This method assesses the revenue or value gained
by education, training, and skill development. HCT therefore is directly linked to
underlying competencies to strengthen skills programmes through people.

Skills Mismatch & Industry Impact

Vertical mismatch occurs when people lack the abilities required for their current work
compared to the skills they already possess. There is a danger that this disparity would
result in unused skills and decreased job satisfaction (Santiago-Vela & Hall, 2023).
Horizontal mismatch, on the other hand, refers to an uneven distribution of talent
across different sectors (Ozer & Perc, 2020). These imbalances can result in
shortages in some areas and surpluses in others, making the job market less stable
in the long run. Not addressing the problem of skills mismatch can have a variety of
negative consequences (Kabir & Kamal, 2023). Significant barriers can be created
through mismatch of skills and talents.

It can make it increasingly more difficult to be entrepreneurial due to the barriers
associated with skill mismatches (Jam & Puteh, 2022) (C. Li, 2023). There are also
rising rates of unemployment among college graduates because their skills do not
match what employers want, and slowing down innovation, growth, and efficiency
(Jam & Puteh, 2022). These impacts demonstrate how critical it is to manage skill
alignment in the petrochemical industry to ensure that people are used most efficiently
and with the goal of the company continuing to develop (Ozer & Perc, 2020). Period

skills gaps assessments advance this point.

It is incumbent on businesses to undertake thorough skills gap analysis to detect gaps
between skills people have and those needed to attain peak performance (McGunagle
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& Zizka, 2020). The petrochemical and renewable energy industries are especially
vulnerable to the rapid pace of change. To address hazardous work settings and the
need for specific skills, one must understand the skill shortages in the petrochemical
industry, which prioritises safety, environmentally aware mindsets, and efficiency
(Harsini et al., 2020). These organisations should embody safety leadership,
management, and climate systems through safe conduct (Harsini et al., 2021). These

do the minimum to isolate constraints.

Constraints however, in the evidence base may make skill gap analysis estimation a
challenge, underpinning the need for worldwide benchmarking competency
assessments (Jephcote & Mah, 2019). Continuous learning stimulation, creative
improvement, and educational gaps can help these organisations improve green
competencies (Groeneveld et al., 2022). To reduce staff turnover and labour shortages
and ensure a skilled and efficient workforce, sustainability skills must be implemented

(Subramaniam et al., 2021).
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8 Recommendations

8.1 Introduction

The need to solve Skills Development Programme falls short in five pivotal areas
namely: practical application, programme accessibility, alignment with strategic goals,
measuring returns on talent and skills gap analyses. While work is proceeding at an

unsatisfactory rate in areas, practical recommendations are provided.

8.2 Recommendations

Enhance Practical Learning

The researcher proposes that private-sector entities collaborate in a joint-venture to
apply practical skills in implementing theoretical concepts. The oil, gas, and coal
industries are close to significant transitions towards alternative energy sources.
Supporting a self-sustaining vehicle that offers training in Solar, Wind,
Decarbonisation, and other pertinent green skills. This can enable other African
nations to enhance their capacities on the continent. The researcher recommends
conducting further research to explore a feasibility study outlining such a project.

Accessibility and Inclusivity

There is potential for development in efficiently incorporating projected future changes,
understanding, and scenarios into everyday business discourse by regular citizens
and industry specialists. This could help teams prepare and share knowledge in the
present. This conversation includes established forums and should make them easily

available to skill-seeking professionals.

Strategic Alignment of SPDs

A multitude of enterprises aspire to be "First-Movers," and an abundance of
partnerships and resources are at their disposal to aid in the development of strategic
integration, the cultivation of heightened awareness, and the oversight of progress by
the executive level, which functions as a board indicator. This organisation could have

the strategic, human, physical and financial resources to lead this topic.
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Continuous Gap Analysis

The development of an exhaustive and in-depth system is imperative to evaluate gaps.
A critical element is the alignment of present skill levels with those of desired skills. A
variety of models may be utilised to contemplate: Competency Benchmarks, Change
Management, and Measuring Deficits. A research article expressly focusing on this

must reveal significant works to be done.

Developing Talents and measuring ROI

At the foundation of managing returns is the ability to measure how well or how poor
it is performing. Human Capital Theory is underpinned by the notion that investing in
people yields positive returns. These can be managed as such, with the right toolkit
and framework. A toolkit must be developed to make levers easier to conceptualise
and understand. These triggers, when done in a cohesive manner, could unlock
additional shared value for both organisation and employees. Again, the exact scope
of such a model is beyond the scope of this paper but may be a case worthwhile case

study to explore.

8.3 Limitations and Future Research

8.3.1 Limitations

The researcher acknowledges limitations of the study due to sample size and not
expanding the research to an industry population. Limited sample sizes in qualitative
research may restrict the ability to capture the complexities and diversity of a larger
group, reducing their value (Malterud et al., 2016). In addition, non-randomised
sampling is common in qualitative research, complicating the findings' and impacting
study outcomes (Vasileiou et al., 2018). The researcher acknowledges that the

findings may not be generalised to the larger industry.

Additional considerations were scale as a constraint. The sector magnitude is vast,
with several associations cutting across chemicals, petroleum products, and in the
recent past, transitioning into multi-energy firms. This requires significant time and
resources needed to enable a comprehensive assessment. Furthermore, a mixed-

method approach combining qualitative and quantitative datasets across industry,
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government, research institutions and non-governmental organisations may vyield
invaluable research opportunities. This does however pave the way for additional

scope.

8.3.2 Further Research

The researcher is of the view, that this sample of findings and recommendations has
but nearly been a tip of the iceberg. In the future, research opportunities are aplenty
and may incorporate a wider array of viewpoints and stakeholders within the industry.
Mixed-methods approaches should be utilised to comprehensively understand the
intricacies and subtleties of the opportunities and challenges associated with skill

development in the green economy.
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11 Interview Questionnaire

Biographical Information

Name

Current Role

Research Question 1:

What are the Skills Development Programmes' weaknesses in addressing skill
gaps in South Africa's green economy, in your experience?

1.
2.

Your view on Skills Development Programmes (SDP)?
Are your requirements for green skills and specifically within SDP being

met?

3. Are your green skills needs included in a SDP for this sector?

What are the common shortcomings in important green skills among
employees in South Africa's green economy, impacting the petrochemical &
energy industries?

To what extent do current plans in the SDP for skill development in the
green economy effectively meet the recognised gaps in skills in your
organisation?

What obstacles have you faced in obtaining green skills through existing
skill development programmes?

How important for you is investment in talent to improve productivity for your
department and organisation?

Can you offer ideas on assessing the return on investment (ROI) for training
personnel, specifically in relation to the development of human capital and
skills?

How do your people development and skill-building programmes specifically
tackle mismatches and gaps inside your organisation, based on your
expertise? Could you provide examples of how these plans have developed

to tackle potential anomalies?

10.What are the major obstacles related to the existing skills mismatch in

South Africa's green economy, and what solutions do you think can

effectively tackle these obstacles?
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11.Based on your observations, are the skill gaps in South Africa's green
economy, particularly in the petrochemical industry, more horizontally or
vertically oriented? How have these trends affected both industry

perspectives and organisational productivity and adaptability?
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