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Introduction and methodology

Skills are a driver or constraint on economic growth and societal development. When skills are well-
matched to demand, they can facilitate growth. However, when there are mismatches (however
defined), they can inhibit economic development and limit individuals' life chances. This places a
heavy burden on skill anticipation systems to identify emerging skill needs, a task made all the more
difficult by the green and digital transitions, which have the potential to transform the world of work by
changing the skill content of existing jobs and creating new ones that require new skills. Skills
obsolescence is also a risk that can result in job loss. Even in countries with ready access to a wide
range of data on skills, skills anticipation related to the green and digital transitions proves difficult
because of the pace of change. With this in mind, the European Training Foundation (ETF) has
developed a new approach to skills anticipation that combines quantitative approaches, including big
data analysis, with qualitative methods to provide unique and timely insights into both current and
emerging sectoral skill needs. This approach has been used across a wide range of countries, both
high and middle-income ones, to provide detailed insights into the way new technologies create a
demand for specific skill sets.

This report provides evidence on the emerging skill needs in Egypt's energy sector using the ETF's
new approach to skills anticipation. The study was conducted between June 2022 and March 2023
and draws on a combination of desk research, big data analysis of patents and bibliographical
databases, and qualitative research (in-depth interviews) with key stakeholders and companies. This
approach provides a detailed analysis of the future skill needs for the country's energy sector over the
short- to medium-term. The study also identifies the barriers impeding innovation and skills
development in the sector and discusses potential policy actions to overcome these barriers and
create adequately trained workers to harness the potential of renewable sources of energy and
emerging smart and digital technologies in energy management.

ETF.:““‘ THE FUTURE SKILL NEEDS IN THE EGYPTIAN ENERGY SECTOR | 03

European Training Foundation



CONTENTS

INTRODUCTION AND METHODOLOGY 3
CONTENTS 4

THE ENERGY SECTOR IN EGYPT

Skills demand in the sector

Drivers of future skills demand

Adoption of energy technologies

Emerging skill needs

Factors inhibiting sectoral innovation

Recommendations to stakeholders 1

O © o N oo ol

ETl;Jwvw- THE FUTURE SKILL NEEDS IN THE EGYPTIAN ENERGY SECTOR | 04

European Training Foundation



The energy sector in Egypt

The energy sector has always been of strategic importance. Economic growth is frequently associated
with increases in energy demand, which must be met to sustain growth. Fossil fuels remain the largest
source of energy provision globally, but renewable sources of energy such as solar, wind, hydropower,
nuclear, biowaste, and others are gaining momentum. The sector's importance is increasing due to
climate change concerns pushing towards clean energy generation and geopolitical developments
disturbing energy supply chains.

Egypt has long been engaged in the regional and global energy sector thanks to its strategic location.
Historically, it concentrated on fossil fuel extraction, but nowadays, it appears to be seizing various
opportunities to transform its energy sector from one dependent upon fossil fuels under public
ownership to one that can capitalize on its natural endowments of wind and sunlight through public-
private investments to develop a sizeable renewables sector. Despite such efforts, the country's
energy sector accounted for a mere 1.3% of employment in 2020, namely 338,000 workers.
Employment in the energy sector consists mainly of medium-skilled workers, is highly gender
segregated and has decreased by 5.2% within the last decade. In spite of the booming growth in
foreign investments in renewable energy plants, this data suggests that, at the moment, additional
labour demand is met via foreign rather than domestic labour and hints towards a mismatch between
required and available skills.

Skills demand in the sector

The decrease in sectoral employment by 5.2% between 2010 and 2020 resulted from increases in
mining support activities (29%) and petroleum manufacturing employment (24.5%) and declines in
other parts of the sector, including in extraction of crude petroleum and natural gas (21%) and
electricity, gas and air-conditioning supply activities (13.7%). These developments could partly be
attributed to Egypt’s shift towards renewables, but also to economic crises and the Arab Spring turmoil
that have brought the extraction industry to a standstill. This may point to skill mismatches between
the country's current level of expertise and that required for working in the renewables industry.
Additionally, the sector is highly gender-segregated, with only 7% of workers being women in 2020.
Employment is also concentrated in skilled manual occupations of medium or low qualification.

This distribution, however, is set to shift towards high-skilled workers if future developments in the
renewable energy sector materialise. Employment across sub-sectors should increase, while the
greater uptake of renewable energy projects will drive skills demand towards more high-skilled
professional, associate professional, and technician jobs. Additionally, technological advancements in
renewables are expected to increase the demand for STEM professionals. However, this report will
document a shortage rather than an abundance of skilled workers, particularly for emerging job
profiles in the renewable energy generation sub-sectors. This shortage is related to various factors,
including the fragmented skills anticipation in the sector, the absence of a National Qualifications
Framework to guide towards quality standards in this or other sectors, and the unstructured and weak
collaboration between education providers and the private sector in updating training materials,
developing new courses for emerging jobs, and supporting work-based learning in the sector.

Drivers of future skills demand

The energy sector globally has historically been characterised by advancements in fossil fuel
extraction and refinery, monitoring and improving electricity transmission networks, and harnessing
the power of alternative energy sources such as nuclear, solar, and wind energy. More recently,
renewable energy and energy management and conservation have gained momentum due to climate
change and sustainability concerns and massive advancements in digital technologies, such as smart
monitoring systems for houses and electric grids. Socio-economic development also affects the
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sector's trajectory, for example, via increasing demand for energy. All of these developments affect the
demand for jobs and skills in the energy sector.

Through a combination of big data analysis, insights from desk research, and feedback from
interviews with key stakeholders and companies directly or indirectly related to the energy sector, the
following drivers were identified as determining the demand for skills in the Egyptian energy sector:

1. Geographical position: The country has an abundance of fossil fuel reserves and huge potential
for solar and wind power generation. It is also prepositioned as a major potential player in the
regional energy market due to its proximity to international energy routes and Europe. Recent
interest in renewables has already attracted major investments and created demand for skilled
labour, while reserve discoveries will most likely have marked impacts on employment in the fossil
fuel extraction and petrochemical manufacturing industry. Therefore, the potential of renewable
energies (in particular solar and wind) is not fully harnessed because of these discoveries. Also,
water shortages caused by climate change may impact hydropower generation.

2. Technological developments: Digitisation drives innovation forward. Digital technological
developments facilitate the deployment of smart grids and better control systems and lower the
costs of renewable energy systems. Automation allows scaling-up in the development of large-
scale renewable energy plants, while integrated technological solutions increase efficiency in
energy production and use. New technologies enable the development of new and decentralised
energy production systems in Egypt. However, with an increasing risk of cyber-attacks and a shift
towards highly skilled technical jobs, additional skills training remains critical to benefit from the full
potential of digitalisation.

3. Climate change: Global warming concerns urge the switch to renewable energies and the
reduction of energy waste. Extreme events and severe weather conditions increase household
electricity consumption and damage infrastructures, calling for their upgrade to secure
uninterrupted energy supply. Egypt's energy sector has fully embraced the shift towards green and
clean energy sources and aims to increase the share of renewables in energy production to over
40% by 2035.

4. Increased needs for specialisation and lack of skilled workers in the sector: The turn towards
renewable energy generation, greater energy management and efficiency, and availability of digital
solutions shift demand for skills towards more highly skilled and specialised professional and
technical jobs. Skills provision does not adapt quickly to these needs. Candidates for technical job
profiles seem to lack adequate technical "hands-on" training. Dedicated education programmes for
the much-demanded positions of energy managers and auditors do not exist up to date. Adequate
digital skills and renewable energy awareness are hard to find.

5. Policies and regulations: Recent liberalisation policies and regulations promoting competition
have encouraged external investments. Policies towards renewables include bids, feed-in-tariffs,
and third-party access schemes, while removing subsidies to electricity and fossil fuels may have
increased energy costs. Investments towards renewables are partly driven by country pledges in
international agreements on fighting climate change. On the other hand, there is an absence of
regulations facilitating adequate education and training in the sector. This concerns, among others,
National Qualification Frameworks, frameworks for partnerships between education providers and
industry for training provision, and regulations facilitating work-based learning.

6. Country development dynamics: Rapid growth in population, urbanisation and living standards,
and the country's major role in the regional industry drives increases in electricity demand. Future
planning needs to involve expanding and improving the grid and implementing smart energy
solutions in homes and industries. Skilled personnel of qualification levels will be needed to
facilitate these investments.

7. Geopolitical dynamics: Geopolitical developments affect oil prices and energy demand and guide
short- to medium-term policies. Most recently, Russia's invasion in Ukraine made Egypt struggle to
secure coal imports but repositioned it as a major energy supplier for Europe. Egypt’s ambition to
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become the main point of reference in Africa and Middle East for energy drives investments and
shapes labour demand.

8. Availability of national/international investments: The energy sector is a capital-intensive
industry. Active investors in Egypt include private investors cooperating with government agencies
for fossil fuel extraction and renewable energy generation, as well as international agencies and
donors promoting the transition to renewable energy. Recent reforms in investment legislation
facilitate external investment, especially in renewables, and promise to create additional job
positions.

Adoption of energy technologies

Patent analysis provides a means of anticipating technological changes, as patents are filed to protect
innovations likely to come on stream in the next few years. Therefore, patents provide an indication of
impending technological change. Patent activity across all sectors in Egypt, including energy, has
been in rapid decline since its peak in 2009. The economic crisis and the unrest followed by the Arab
Spring may have partly contributed to redirecting interest away from innovation activity. Overall, the
country filed 415 patents in the energy sector between the 1970s and 2019, but none after 2012. The
main parts of the energy sector for which patents have been filed in Egypt are as follows (in order of
significance):

= Solar energy (e.g., solar cells, panels, and collectors; photovoltaic power generation systems;
thermoelectric generators)

= Fossil fuel energy (e.g., precombustion treatment processes, thermal, gas, and steam turbines;
thermal power stations)

= Qil and gas extraction (e.g., oil and gas extraction mechanisms and well treatment systems)

= Nuclear energy (e.g., reactor pressure vessels; nuclear power management systems; reaction
containers)

= Wind energy (e.g., wind turbine generators and nacelles; rotor blades; wind power plants)

= Hydro energy (e.g., hydro power generation systems; heating/cooling and water treatment
systems)

Notably, innovation does not occur in the oil refinery sub-sector, indicating the country’s reliance on
imported technology. The limited number of patents filed over the recent past suggests that the
country is generally dependent on the import of innovative energy sector technologies from abroad.
This apparent lack of innovation activity may well have its roots in the absence of a policy framework
to support the roll-out of innovation activity in domestic research hubs and strong preferences on
behalf of Egyptian firms towards imported technology.

Given the low number of Egyptian patents, it is evident that several innovative technologies to be
implemented in Egypt, especially in the area of alternative energy sources, will be imported from
abroad. To control for this factor, the analysis of patents was extended to European patents filed in the
energy sector from the 1970s to 2019. The results of this analysis reveal twelve technical areas
relevant to the future of the energy sector in Egypt (in order of importance):

Energy Transmission and Distribution
Fossil Fuel Energy

Solar Energy

Hydrogen Energy

Wind Energy

o g M w N PE

Energy Efficiency
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7. Oil & Gas Extraction

8. Nuclear Energy

9. Biofuel Energy

10. Oil & Gas Transportation
11.0il & Gas Refinery
12.Hydro Energy

It is expected that technological changes in these areas will be implemented in the energy sector in
Egypt, either via the import of new technology from abroad or through domestic technology innovation.
Also, renewable energy sources are actively researched, and innovative solutions invented by national
companies and research centres, which could sustain more dynamic and autonomous growth in the
future. Thus, skills related to these areas will be increasingly in demand in the future. Domestic labour
supply and training provision in the sector need to be adjusted to meet these needs. This will improve
the employability of recent graduates, boost sectoral employment, and limit the sector’s current
reliance on foreign labour and foreign-based training.

Emerging skill needs

To identify the skills required to use new technologies associated with the drivers of change in the
energy sector, a bespoke semantic software was utilized. The analysis made use of the European
skills, competences and occupations (ESCO) database to identify the occupational profiles associated
with the various kinds of technological change affecting the sector.

The key occupations with the highest future demand in the energy sector are as follows:

1. Energy engineer 11. Renewable energy engineer

2. Mechanical engineer 12. Hydropower technician

3. Solar power plant operator 13. Onshore wind energy engineer

4. Power distribution engineer 14. Civil engineer

5. Onshore wind farm technician 15. Alternative fuels engineer

6. Offshore renewable energy technician 16. Pipe welder

7. Electrical engineer 17. Solar energy engineer

8. Electric power generation engineer 18. Solar energy technician

9. Power production plant operator 19. Hydroelectric plant operator

10. Offshore renewable energy plant operator 20. Power plant control room operator

The emerging job profiles can be grouped into three categories:

1. High-skilled technical occupations (e.g., energy, mechanical, and electrical engineers and
technicians)

2. Medium and low-skilled technical occupations (e.g., renewable energy plant operators and
technicians and oil pipe welders)

3. Business services-related occupations (e.g., energy and operations managers, market-oriented
consultants)
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This indicates that future employment in the sector will not explicitly concern high-skilled professional
profiles, but medium-skilled technical jobs are also created along with some softer managerial
positions.

These high-demand jobs concern almost equally the emerging area of renewable energy generation
and the traditional fossil fuel extraction and refining sub-sectors. This highlights the importance of not
neglecting relevant training programmes in the extraction industry, although competencies in these
jobs will likely need to be updated. In addition, these job profiles include both highly specialised ones
(e.g., Solar Power Plant Operators and Onshore Wind Farm Technicians), and jobs with a more
horizontal skill set (such as Energy Engineers or Mechanical Engineers) which are in demand across
energy sub-sectors.

Completely new job profiles in the sector are few, but they are quite important managerial jobs,
especially energy managers and consultants. The emergence of these positions appears to be driven
by climate change concerns, the need to minimise energy losses in the face of high future demand,
and sustainability pledges.

Findings from in-depth interviews complement the results of the big data analysis. Company
representatives and sector stakeholders pointed out that emerging job profiles concern both technical
and managerial jobs and mostly high- and medium-skilled technical professions. However, they
stressed the need for certain soft managerial positions (energy management system operators and
energy managers) having strong software competences. In terms of skill gaps, interviewees noted that
these are more pronounced for technical competencies and digital skills and that gaps concern mainly
the alternative energy sources sub-sectors rather than fossil fuel extraction and refining.

Factors inhibiting sectoral innovation

The big data analysis identified the key technologies driving innovation in the energy sector and the
emerging skill needs to facilitate their deployment in Egypt. However, there are various impediments
to the uptake of innovative technologies and the shift towards alternative energy sources. In-depth
discussions with energy sector companies, large energy-consuming firms, and stakeholders from the
education sector identified the following limiting factors:

=  Shortages of workers with sufficient skills: These shortages concern both technical and managerial
jobs and skills. They arise due to limited options for theoretical training for emerging jobs in
secondary and tertiary education, inadequate technical training of graduates, and the absence of
coordination between education providers and the private sector towards skills anticipation.
Candidates for jobs in the renewable energy sub-sector lack hands-on technical experience and
awareness of renewable energy, its uses, and potential. Insufficient education and training is
provided for much-demanded job profiles such as energy managers, energy efficiency engineers,
and energy auditors. Also, the private sector is not incentivised to organise and promote skills
development and facilitate reskilling.

= Challenges related to work-based learning: Policies supporting academia-industry collaboration to
facilitate work-based learning are weak. Such collaborations exist only on a 1-to-1 basis and
cannot be scaled up without a central policy.

= Weak interaction between public and private sectors: Communication between industry and
academia to diffuse domestic technological innovations is scarce and hampered by industry
perceptions against Egyptian innovations. The absence of a Sectoral Skills Council hampers the
development of formal National Qualification Standards for the sector. Interaction to facilitate skills
anticipation, organise the upgrading of curricula, and create new training courses takes place only
on a 1-to-1 basis.

= Sector structure and authority inertia, with the domination of large state-owned companies over the
fossil fuel extraction and renewable energy generation sectors inhibiting competition. This may,
however, be altered by emerging public-private partnerships to develop new renewable energy
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generation plants. Other obstacles include slow decision-making, bureaucracy, and the
indecisiveness of authorities when adopting strategies for the future of the sector.

= The regulatory framework concerning both internal sector functioning and innovation diffusion. A
unified platform that regulates and organises the interaction between renewable energy developers
and the national grid management is needed, as are more substantial incentives for rolling-out
private-to-private collaborations in the energy sector. A regulatory framework for supporting the
scaling-up of innovative technology from patented prototypes in universities to production has only
recently been established but is not yet operational and needs further adjustments.

= Lack of investments: Investment capital constraints, the cost of adopting new technologies, and the
absence of incentivising to reach larger electricity generation capacities from renewable sources
drive low investment activity. The lack of state funding for new laboratories, training courses and
facilities, and scarce research opportunities hamper domestic innovation activity. To facilitate work-
based learning, a new regulatory framework is sought that will include investing in incentive
provision for firms and graduates.

= Macroeconomic instability in the recent past has disincentivised potential investors and driven
foreign capital away. Several crises have hampered Egypt’s growth trajectory in the recent past,
including the Arab Spring and the Covid-19 pandemic. A significant decline in foreign direct
investment was documented during the post-Arab Spring period, while the low trustworthiness of
state-owned energy companies affecting investments in existing and new oil and natural gas
projects. Moreover, instability affects exchange rates, seen as a significant factor inhibiting the
adoption of new technologies in the energy sector.

Recommendations to stakeholders

The Egyptian energy sector faces a double challenge: to radically transform its energy generation mix
and improve efficiency by harnessing the potential of new technological developments in alternative
energy sources, mostly solar and wind power generation. Additionally, it must do so without the need
for importing foreign labour or relying on foreign-trained labour.

The ongoing transformation of the Egyptian energy sector is potentially skill-intensive, with specific
skill needs for the construction, operation and maintenance of wind and solar farms, network grids,
and pipelines, as well as the potential development of novel energy sources like hydrogen. The digital
component of future skills needs is also foreseen to increase in importance as digitalisation of grid
management and energy plant operations necessitate.

The huge amount of training, upskilling, and re-skilling required to meet these goals cannot be
supplied by the current education and training system, where individual institutions rely on 1-to-1
collaboration with firms to upgrade curricula. It requires government intervention to set up concrete
policies and create strong partnerships between education and training providers and energy sector
stakeholders. According to the findings of this study, future demand for increased specialisation and
high-skilled labour in the sector must be met through increasing the quantity and quality of training
provision. This is particularly urgent for vocational training but includes also higher education and
training.

To meet the future skills needs of the energy sector in Egypt, the following actions are recommended:

= Develop a systematic approach to skill needs anticipation. Current skills anticipation in the sector is
conducted in a non-structured way. The development of a robust framework will require the
cooperation of energy sector representatives and VET providers.

= Expand and formalise the existing fragmented cooperation between VET and higher education
providers and the private energy sector for developing and updating curricula. A formal strategy is
recommended to establish such collaborations.
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= Develop stringent quality criteria to be met by training providers licensed to deliver accredited
training.

= Set up a system of formal National Occupational Standards for occupations in the energy sector.
This can be based on the existing "draft" occupational standards, which have been developed via
1-to-1 partnerships between certain education institutions and the private sector.

= Particularly for work-based learning, a dedicated framework and further concrete actions are
needed to promote it in the energy sector. This will compensate for the current lack of "hands-on"
technical competences. Incentives to companies for engaging in such schemes and retaining
workers post-training are needed, as well as incentives to students to follow this educational
pathway into the labour market. Learning from international best practices, like South Korea and
Germany is of utmost importance in this matter.

® Training provision improvement should include traditional fossil fuels extraction and refinery. This
sub-sector will continue to be a vital part of Egypt's energy sector, and its skill needs are
transforming due to sustainability concerns and digital technologies. Future training programs
should consider the need to reskill workers in the oil extraction industry. Reskilling can also
concern their potential transition to the renewable energy sector to accommodate shortages in the
latter.

= Exploit the untapped potential of young people and the female population as a source of the future
workforce in the energy sector. Women currently exhibit both relatively high levels of inactivity and
unemployment, while young female NEET rates are relatively high and persistent.

The findings in this report suggest that progress towards achieving these goals has been slow and
fragmented. Praiseworthy individual initiatives can neither supplement the absence of national policies
nor achieve large-scale results. Bureaucracy hampers the actual deployment of various recently
announced policy initiatives, while the absence of incentives delays work-based learning from taking
off and exaggerates the shortage of "hands-on" training, which is by all accounts the most important
issue the sector is currently facing. According to the report's big data analysis, certain technologies will
be at the forefront of growth in the global energy sector. Although these technologies will undoubtedly
contribute to sectoral growth in Egypt, the domestic labour force must also be involved. This
necessitates adequate training to enable workers to master these technologies.
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