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INTRODUCTION

As a country located on the global sunbelt, with
very high levels of solar radiation as well as expanses
of non-arable land, Egypt’s solar energy potential is
substantial. In 2008, the Supreme Council of Energy
introduced a national goal to fulfill 20% of Egypt’s
energy demand with renewable energy, by 2020. The
renewable energy mix would consist of 12% wind,
6% hydro and 2% solar energy.! The current energy
mix as reported in the 2014/2015 in the Egyptian
Electricity Holding Company Annual Report stands
at 91% thermal energy (natural gas and oil) 8% hy-
dro energy, 0.8% renewables.? In order to achieve
the 2020 goal, local capacities and infrastructures
require considerable development.

Literature on the domestic capacity for developing
solar energy in Egypt emphasizes the need for both
innovative and technical skills development. Given
the presence of foreign firms and lack of investment
in local manufacturing, the transfer of technology
and skills is crucial for the growth of the sector. In
order to be sustainable, this must be supported by
local initiatives and national strategies.

There are multiple advantages to building local ca-
pacities, in terms of both technology development
and manufacturing required for solar energy pro-
jects. Capacity building contributes to job creation
and supports non-renewable energy sources. Both
technology and development and manufacturing
are critical areas of concern with high rates of unem-
ployment.

This study details the experience of one initiative
aiming to build local capacities: Tiba Solar, a privately
owned Egyptian micro factory producing photovol-
taic (PV) cells. Tiba Solar has also made its factory
space accessible to the public through various solar
energy training courses. They hope to develop the
factory into a “makerspace”® — a collaborative work-
space, where individuals can make, learn, explore,
and share tools and materials.

This case study aims to place Tiba Solar’s activities
within a wider field of multilateral capacity building
initiatives. The study explores how and why Tiba
Solar’s decided to offer training sessions at its fac-
tory and to expand the space into a makerspace. It
furthermore investigates issues of funding and sus-
tainability of the sessions. In focusing on these ques-
tions, the narrative of the case study revolves around
Tiba Solar, rather than the training session material,
outcomes or students. This case study is thus not an
evaluation of Tiba Solar’s efforts but instead gives
an introduction to this specific small-scale initia-
tive. Further it contributes to the existing literature
on skills development in the solar energy sector in
Egypt and serves as a starting point for a discussion
on alternative models of skill development.

1.1. Methodology

The research for this study was undertaken be-
tween April and December 2017. Desk research pro-
vided a mapping of the training sessions offered by
Tiba Solar. These are detailed in the study and are
available on the company’s website.* Two extended
interviews, conducted over the course of 2017 with
Ahmed Elabd, CEO of Tiba Solar, provide insights
into the objectives and outcomes of the training ses-
sions, and are discussed later on in this study. Elabd
was asked a series of semi-structured questions on
both occasions.

Questions included asking Elabd to review the
training sessions, when they began offering sessions,
and the procedures for admission and payment. This
included questions on the history and rationale for
offering the training sessions and how many ses-
sions have been held. Interviews also covered the
cost and revenue from the sessions and addressed
future issues of sustainability and funding. Elabd was
also asked to describe the current state of Tiba So-
lar’s makerspace and his motivations for developing
a makerspace.

! New and Renewable Energy Authority, Annual Report 2012/2013, (Ministry of Electricity and Renewable Energy, 2013-2014), http://www.

nrea.gov.eg/annual%20report/Annual_Report_2012_2013_eng.pdf.
2 Egyptian Electricity Holding Company, Annual Report 2014-2015, 20.

3 “What is a Makerspace,” Makerspace, accessed December 15, 2017, https://spaces.makerspace.com/.

“4Tiba Solar — About,” Tiba Solar, 2017, http://www.tibasolar.com.




INTRODUCTION

1.2. Structure

This study is divided into six sections. Following the
introduction, section one provides an introduction
to the Egyptian solar energy sector, detailing current
progress and challenges, with a focus on the poten-
tial for job creation. Given national goals for the in-
tegration of renewable energy into Egypt’s energy
mix, building local capacity is a crucial focus. Section
three reviews existing literature on technology trans-
fer, particularly the transfer of skills, and includes a
discussion of current capacities, projected needs,
and methods for skills transfer. Section four provides
an outline of the available courses at Tiba Solar, de-
lineating the practical and theoretical components
of each. Section five explores the experience of Tiba
Solar in providing these courses, with a focus on the
practical and innovative aspects of the space. In the
sixth and final section, the study concludes with re-
flections on the future of skills development in Egypt.

Capacity Building and Skills Development in the Solar Energy Sector in Egypt: The Case of Tiba Solar1 5



THE SOLAR ENERGY SECTOR IN EGYPT:

POTENTIAL AND CAPACITIES

Over the past decade, the global capacity for re-
newable energy has more than doubled. The capac-
ity for solar energy in particular has increased by
more than 3,000 percent.> Due to progress made in
the design of solar cells, the price of solar compo-
nents has been significantly reduced, making solar
energy more competitive with conventional energy
resources.® Like many countries, Egypt is keen to
capitalise on renewable energy to meet increasing
demands for energy by a growing population.

Currently, electricity in Egypt is supplied through a
centralized national grid, operated by the state. Ac-
cording to the latest data provided by the Egyptian
Electricity Holding Company (EEHC), the official au-
thority responsible for the transmission and distribu-
tion of electricity, the number of electricity purchas-
ers increased by 5.5 percent, from 30.6 million in
2014 to 32.4 million in 2016.” The report estimated
the average growth rate of electricity purchasers to
be 3.7 percent per year.® With exposure to approx-
imately 3,000 kWh/m2 of direct solar radiation per
year, Egypt’s location, combined with the availabil-
ity of vast stretches of non-arable land, make it a
prime candidate for solar energy projects.’ In 2014,
the government announced the implementation of
a feed-in tariff (FIT) program.’® The scheme attracted
attention from the private sector, and a number of
international consortiums showed an interest in ini-
tiating projects. The implementation of the FIT also
indicated that the government had made solar ener-

gy a priority.

Although met with criticism from civil society, the
gradual removal of subsidies is widely regarded by
liberal economists as a way to encourage competi-
tion and innovation in the energy market.!! With
growing concern over the country’s budget deficit,
the government has begun phasing out subsidies on
diesel fuel and electricity, a move that has been felt
heavily among a population already struggling from
inflationary increases following the devaluation of
the currency. Government spending on electricity
subsidies has historically been higher than subsidies
for education, health care, and social welfare com-
bined.'? A complete removal of subsidies is expected
by 2019.%® As nearly 70 percent of diesel fuel in Egypt
is imported, investment in renewable energy has the
potential to reduce import expenditure in the gov-
ernment budget.'

Solar energy also has the potential to positively im-
pact the Egyptian labour market, as the renewable
energy industry is generally more labour intensive
in comparison to highly mechanised and capital-in-
tensive fossil fuel-based industries. The latest official
statistics indicate that, as of 2016, Egypt’s unemploy-
ment rate was as high as 12.5 percent,* with roughly
40 percent of the population working in the informal
sector.’® Youth unemployment rates are higher than
the national average. For youth ages 15 and 39, the
unemployment rate stood at 19.2 percent in 2015,

*The International Renewable Energy Agency, “Renewable capacity statistics 2017,” (Abu Dhabi: IRENA, 2017), 25.
®Louise Sarant, “The Rise of Solar Energy in Egypt,” Blog, Middle East Institute, 2015, http://www.mei.edu/content/article/rise-solar-ener-

gy-egypt.

”Ministry of Electricity and Renewable Energy, “Annual Report 2015/2016”, 46 (Egyptian Electricity Holding Company: 2016).

8 Ibid.

°“Egypt - Renewable Energy,” Export.gov, last modified July 27, 2017, https://www.export.gov/article?
©The feed-in tariff program allows qualified investors to sell electricity produced from their renewable energy systems to the grid at a prede-
termined price and are guaranteed return on investments for up to 25 years.

1 ouise Sarant, “The Rise of Solar Energy in Egypt.”

Z|nternational Budget Partnership, “A Guide to The Egyptian Budget” (repr., Budgetary and Human Rights Observatory, 2017), https://www.
internationalbudget.org/wp-content/uploads/A-Guide-to-the-Egypt-Budget.pdf.

13 “Electricity and Renewable Energy Regulations in Egypt,” Riad and Riad Firm, July 2016, 9. http://www.riad-riad.com/storage/app/media/
Electricity%20and%20Renewable%20Energy%20Regulations%20in%20Egypt-Website.pdf.

14RECREE, Diesel to Solar Transformation: Accelerating Achievement of SDG 7 on Sustainable Energy - Assessing Untapped Solar Potential in
Existing Off-grid Systems in the Arab Region (RECREE, 2016), 7, accessed October 15, 2017, http://rcreee.org/sites/default/files/d2s_rep v7.1-
31.3.16_web.pdf.

> Annual Unemployment Rate, 2017, http://www.capmas.gov.eg/Pages/IndicatorsPage.aspx?page_id=6149&ind_id=1116.

6 Ahmed Abdel Aziz EI-Bakly, “From The “Margins” To The “Engine of Growth: Conceptualization Of The Informal Sector In Egypt” (Institute of
National Planning, 2016), https://www.academia.edu/34619853/From_the_Margins_to_the_Engine_of Growth_Conceptualisation_of_the
Informal_Sector_in_Egypt.




THE SOLAR ENERGY SECTOR IN EGYPT:

POTENTIAL AND CAPACITIES

and in the same year, at 26.1 percent for ages 15 and
29.Y

Given these high numbers of unemployment, the
solar energy provides a possible avenue to efficient-
ly create jobs, since more jobs are created per unit
of energy generated from renewable resources
than from fossil fuel sources.’® According to the Na-
tional Renewable Energy Laboratory (NREL), every
100MW of installed concentrated solar power (CSP)
can generate an estimated 455 construction jobs.*
The potential for job creation is further illustrated in
Figure 1.

solar sector:
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Fig. 1: Potential Job Creation in the Solar Energy Sector adapted
from Vidican (2012).

Research previously undertaken by the authors
point to both challenges and opportunities in the
sector. In 2017, the Access to Knowledge for Devel-
opment Center (A2K4D) launched The Solar Data
Platform,?° aimed at encouraging access to informa-
tion in the sector. Through data from several stake-
holders in the sector, the platform maps out different
players in the sector, bringing together their experi-

ences and insights. Data from this platform gives us
preliminary insight into employment dynamics in the
sector.

Data and interviews with from the platform indi-
cate that employment in the sector is geographically
dispersed across Egypt.?! Many firms reported not
being able to find local workforces outside Cairo,
employees are therefore frequently reallocated to
new sites. Installers of solar energy systems estimat-
ed indirect employment to be notable, particularly
in the manufacturing field. They reported that varied
skills were necessary, but most skillsets are under-
served. Most firms therefore invest heavily in train-
ing programs for new staff.?? Figure 2 illustrates the
dispersed nature of the different solar plants.

Port Said

[
Map  Satelite | Alexandria -
s &, Y

All Governorates = AVl

), )
Q Installers Marina
v Suppliers

Q Distributors 9 9 s
7
w /

Q Support

¥ Projects

3 Opportunities s e

= / Samalut
/ / Fom o
/ b bl

Google < i o

Minva Map data ©2017 G

Fig. 2: A screenshot of the Solar Data Platform mapping feature,
available at solardataegypt.info.

Given these findings, it is pertinent to consider lo-
cal initiatives looking to fill in skill gaps in local work-
forces. It is particularly important to consider how
demand for skills will be fulfilled as investment in
the sector continues. This is the case for the latest
project to emerge in Egypt, the development of the
Benban Solar Park, announced in 2017.

The park is reported to occupy 37 square kilome-
ters of land near Aswan, allocated to the project by
the government. The International Finance Corpo-

7 CAPMAS, Compiled Annual Publication: Study on Manpower in 2015, (2016), http://www.capmas.gov.eg/Pages/ShowPDF.aspx?page_id=/

Admin/Pages%20Files/20161027101733LFS$%202015- 14SSS.pdf.

18 “Benefits of Renewable Energy Use,” Union of Concerned Scientists, 2017, https://www.ucsusa.org/clean-energy/renewable-energy/pub-

lic-benefits-of-renewable-power#.WjZIE1IT1IWAw.

¥ Georgeta Vidican, Building Domestic Capabilities in Renewable Energy: A Case Study of Egypt (German Development Institute Studies 66,
2012), 68. Accessed October 15, 2017. https://www.die-gdi.de/uploads/media/Studies_66.pdf.
2The platform is accessible at: solardataegypt.info and is supported by both the Canadian International Development Research Center (IDRC)

and the Friedrich Ebert Stiftung Egypt Office.

2 Fieldwork from which these findings are derived were undertaken between December 2015 — October 2017. A total of 11 solar energy

installers were surveyed.

22Nagla Rizk, Nancy Salem, Stefanie Felsberger, Dalia Rafik, “Mapping the Solar Energy Ecosystem in Egypt: A Case Study” (working paper,
Access to Knowledge for Development Center, American University in Cairo, 2018.)
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THE SOLAR ENERGY SECTOR IN EGYPT:

POTENTIAL AND CAPACITIES

ration (IFC) and a consortium of nine international
banks pledged USS653 million to fund the initiative.
The park is scheduled to be fully operational by mid-
2019, with a generation capacity of 1,650MW of elec-
tricity.?®* According to the IFC, the park is expected to
provide more than 10,000 jobs during construction,
and around 4,000 once it is fully operational.? In
light of these developments, the question of capac-
ity building and skill transfer will be discussed in the
following section.

Data from prior research undertaken at A2K4D on
job creation by companies in the sector is illustrated
in Figure 3. These figures are not representative of
the whole sector but serve as an indication of em-
ployment generation in the field. Power plants and
solar projects are geographically dispersed across
the various Egyptian governorates and villages, cre-
ating employment opportunities throughout the
countrv.

POTENTIAL JOB CREATION

Provided data

174 PERMANENT on their labor

JOBS CREATED force

o0 o0 Companies
o o

locally

21 INSTALLERS

300 SHORT-
TERM JOBS
CREATED

2 DISTRIBUTORS

2 SUPPLIERS

2 SUPPORT

Fig. 3: Job Creation in Solar Energy Sector in Egypt adapted from A2K4D (2017).

2 Andrew Ravens, “A New Solar Park Shines a Light on Egypt’s Potential,” Blog, International Finance Corporation, 2017, http://www.ifc.org/
wps/wcm/connect/news_ext_content/ifc_external_corporate_site/news+and+events/news/cm-stories/benban-solar-park-egypt.
2 bid.




TECHNOLOGY AND SKILLS TRANSFER

Given the unique requirements for the installation
and management of renewable energy technolo-
gies, the importance of training and capacity build-
ing within the sector is paramount. Within the con-
text of renewables, capacity building generally refers
to the transfer of experiences, the strengthening of
knowledge and the advancement of technical skills
relating to the respective technology in order to en-
sure the longevity and sustainability of any given re-
newable energy system. According to Chris Brookes
and Tania Urmee in their 2014 article, “...adequate
training in system operation and basic maintenance
would alleviate [...] issues as well as play a very criti-
cal role in system sustainability.”?

In his 2001 article, J.P. Painuly proposed a frame-
work for analyzing barriers to the effective diffusion
of renewable energy technologies (RETs). As illustrat-
ed in Figure 4, he identified four critical barriers: 1) A
lack of skilled personnel operating within the sector,
2) a lack of training facilities and professional institu-
tions, 3) a gap in important market information and
4) a lack of necessary infrastructure.”® The author
highlighted the role of governments in “building hu-
man and institutional capacity” in order to create an
enabling environment for RETs to function.?’

A LACK OF SKILLED PERSONNEL

A LACK OF TRAINING FACILITIES AND
PROFESSIONAL INSTITUTIONS

POOR INFRUSTRUCTURE
BARRIERS TO
RENEWABLE
ENERGY
DIFFUSION

MISSING MARKET
INFORMATION

Fig. 4: Barriers to Renewable Energy, adapted from Reddy and
Painuly (2003)

Technology transfer refers to the mechanisms by
which a country or entity can benefit from anoth-
er’s knowledge on the functionalities of a product or
technology developed by the latter. Skills transfer is
considered a key part of this. The transfer of technol-
ogy and skills relates to some of the critical barriers
outlined by Painuly.

In their 2011 analysis of technology transfer and in-
novation in the Chinese PV market, Arnaud de la Tour,
Matthieu Glachant, and Yann Meniere identified for-
eign direct investment (FDI) as one of the main chan-
nels of skills transfer.?® FDI can result in joint venture
partnerships in which local workforces are hired to
carry out activities, facilitating a transfer of skills and
knowledge. Additionally, the subsequent movement
of personnel from one firm to another creates fur-
ther spillover effects for technology transfer within
the sector. This type of transfer is more likely to oc-
cur at an operational level than on a technical level
or in construction.

La Tour, Glachant and Meniere also found that the
importing of goods and services can result in a trans-
fer of skills. This would appear to be the case with
Egypt, where the components for solar energy ini-
tiatives are purchased from abroad and assembled
locally. The technology of and mechanisms behind
goods and services are embedded within them, and
through “reverse engineering,” the importing party
can gain access to these technologies. In doing so,
they are able to lay out a blueprint of the inner-work-
ings of the good or service and can then attempt to
recreate it - thereby creating a form of knowledge
transfer.?® In order for technology transfer to be ef-
fective, however, the authors argue that the local
absorptive capacity is crucial.

% Chris Brooks and Tania Urmee, “Importance of individual capacity building for successful solar program implementation: A case study in the
Philippines,” Renewable Energy 71 (2014): 176-184, https://doi.org/10.1016/j.renene.2014.05.016.
26J.p Painuly, “Barriers to Renewable Energy Penetration; A Framework for Analysis,” Renewable Energy 24, no. 1 (2001): 82-84, https://doi.

0rg/10.1016/S0960-1481(00)00186-5.
7 |bid., 84.

2 Arnaud de la Tour, Matthieu Glachant and Yann Ménieére, “Innovation And International Technology Transfer: The Case Of The Chinese Pho-
tovoltaic Industry,” Energy Policy 39, no. 2 (2011): 764, doi:10.1016/j.enpol.2010.10.050. Ibid.

2 |bid.
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TECHNOLOGY AND SKILLS TRANSFER

In a comprehensive case study of the domestic ca-
pabilities for renewable energy in Egypt, led by the
German Development Institute in 2012, Georgeta
Vidican highlighted the importance of strengthen-
ing local knowledge and R&D capabilities in order
to develop this absorptive capacity, and ultimately
facilitate the effective transfer of knowledge during
the early stages of any project. She emphasized the
need for a strengthened knowledge base, arguing
that without efforts from the donor to augment ab-
sorptive capacity, the receiver of the technology is
not likely to be able to “adapt, manage and expand
[the] acquired knowledge.”*° Given low rates of R&D
in the Egyptian solar energy sector, the greatest po-
tential for transfer is likely to come from internation-
al collaborations. Vidican goes on to further argue
that a strengthened knowledge base ensures the
existence of some form of local capacity, which can
in turn ensure “the internalization of benefits from
international collaborations.”3!

These thoughts are echoed in D. Green’s paper on
the role of technology transfer in sustainable energy
systems, published in 1999. Green warned against
the oversimplification of the term “technology trans-
fer” stressing the importance of an “institutional
framework which has a capacity to absorb, adapt,
and ultimately improve” the technology being trans-
ferred.®? As local stakeholders are at the core of these
frameworks, Green advocated for their involvement
at various levels of project implementation in order
to ensure success.® J.P. Painuly echoed the impor-
tance of involving stakeholders at a policy level and
argued that stakeholders can play a crucial role in
providing different perspectives, helping to identify
gaps in existing policies, and tackling other barriers
to renewable energy diffusion.?* He added that in-
stitutional structures and support mechanisms from
governments are key determinants in the success of
renewable energy projects. As Vidican posed, there
is little debate that limited technological capabilities
undermine national sustainable development strat-
egies.®

30Vidican, “Building Domestic Capabilities,” 50.
31bid., 29.

In the context of Egypt both a unified approach
from stakeholders and institutional support are miss-
ing in the sector. Centralized initiatives, that involve
a number of different stakeholders, would ensure
that knowledge gained through technology transfer
are dispersed in the sector. It similarly would allow
for a better insight into which skills are over- and un-
derserved in the field. Currently, varied skillsets are
available in Egypt, as detailed in the following sec-
tion.

3.1. Capacity and Skill Gaps in Egypt

In her research, Vidican drew on categories of pro-
duction, project execution, and innovation capabil-
ities developed by developmental economist Alice
Amsden.3® These are used to guide the breakdown
of technology capabilities in Egypt into skill compo-
nents, as outlined below in Figure 5.

3 SKILL CAPABILITIES
e

PROJECT
IMPLEMENTATION
CAPABILITIES

SKILLS
COMPONENT

INNOVATION
(R&D)
CAPABILITIES

PRODUCTION
CAPABILITIES

Fig. 5: A breakdown of skill capabilities adapted from Vidican
(2012).

32D, Green, “Cross Cultural Technology Transfer of Sustainable Energy Systems: A Critical Analysis,” Renewable Energy 16, no. 1-4 (1999): 1133,

d0i:10.1016/s0960-1481(98)00443-1.

3 Green, “Cross Cultural Technology.”

3 Ppainuly, “Barriers to Renewable,” 78.
3Vidican, “Building Domestic Capabilities.”
3 1bid.
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TECHNOLOGY AND SKILLS TRANSFER

In order for Egypt to become a regional player in
the renewable energy industry, one big gap identi-
fied are R&D capabilities which play a vital role. This
focus on R&D was echoed in a 2015 report conduct-
ed by the European Investment Bank (EIB), the Fa-
cility for Euro-Mediterranean Investment and Part-
nership (FEMIP) Trust Fund, and the International
Renewable Energy Agency (IRENA), titled Evaluating
Renewable Energy Manufacturing Potential in the
Mediterranean Partner Countries. The report argued
that R&D enables local companies to enter the mar-
ket with the necessary knowledge of technology and
skills, ensuring their sustainability and competitive-
ness. This further emphasizes the need for techno-
logical specialization — such as selecting a specific
area of solar energy manufacturing — contingent
on regional assets, natural resources and the local
workforce.

The second large gap Vidican identifies in her work
is related to specialized training.?” She stressed that
most jobs in the solar energy sector require spe-
cialized training. The study indicated that chemical,
electrical, mechanical and industrial engineering
are popular professions that are under-supported
in the Egyptian education system.*® Vidican argued
this is because both university and vocational pro-
grams are often focused on theoretical rather than
practical knowledge. She found that skills related to
project development and implementation, such as
those needed by environmental and atmospheric
scientists, are often underdeveloped.* Construction
skills on the other hand, she discovered are more
readily available in Egypt, due to a well-established
and thriving local market.

These challenges can be mitigated by appropri-
ate educational and training initiatives that address
these skill gaps. This should occur at different levels,
including university and vocational learning, as well
as practical and working experiences, along with the
attainment of appropriate certification. Vidican notes
that a national strategy would bring together various

¥ Ibid.

%8 |bid., 68.
*|bid.
“1bid.,3.

activities operating in the sector.®® In the following
section, this case study looks at the training sessions
offered by Tiba Solar, which include elements of
both technical and operational education. Tiba So-
lar’s trainings offer insights into one existing, albeit
limited, attempt to close the above-mentioned gaps.

Capacity Building and Skills Development in the Solar Energy Sector in Egypt: The Case of Tiba Solar 1 11



CAPACITY AND SKILL BUILDING IN EGYPT -

THE CASE OF TIBA SOLAR

Tiba Solar’s core activities are industrial produc-
tion, educational training, and research and devel-
opment.** According to Tiba Solar CEO Ahmed Elabd,
they have trained approximately 1,000 individuals
since the inception of the company in November
2015. Tiba Solar runs eight different programs, fo-
cusing on providing skills that they believe are un-
derdeveloped in the current labor market. Annex 1
outlines the training sessions offered.

These training sessions are composed of theoretical
and practical skills, a sample of which are illustrated
in Figures 6 and 7 below. Although the courses differ
in terms of material offered and scope of focus, all of
them incorporate a theoretical component that pro-
vides trainees with the relevant knowledge required
for them to see through a practical application of
their work. The theoretical components offered in
these courses attempt to provide a detailed outlook
on the solar sector and the different facets that ex-
ist within it. Trainees are provided with a breadth of
topics ranging from an introduction to the different
types of materials and design modules used in so-
lar panels, to the legal and financial frameworks the
sector operates within.

Some of the more intensive courses have an assess-
ment component requiring trainees to submit a pro-
ject and pass a theoretical exam. One such example
is the Solar Water Pumping Training course, where
trainees are asked to design their own solar water
pumping project.”* Another course — focusing on
more practical elements —is a workshop for children
aged 8 to 12 years old and aims to raise awareness to
the youth on renewable energy as a career path. This
practical workshop allows the children the oppor-
tunity to construct a basic solar-powered robot. In
doing so, Tiba Solar affords its trainees the opportu-
nity to gain firsthand, practical experience, coupled
with a theoretical understanding of the mechanisms
behind the sector. Upon completion of the courses,
trainees receive a certificate from the Tiba Solar fac-
tory.

PRACTICAL SKILLS

%, MAKE YOUR OWN SOLAR MODULE

>\ PV INSTALLATION

%\, PV SYSTEM SOFTWARE SIMULATION
°\ SOLAR WATER PUMPING

%\, SOLAR STREET LIGHT INSTALLATION
"\ SOLAR POWERED ROBOT

*\' MAKE YOUR SOLAR MOBILE CHARGER

Fig. 6: A sample of practical skills offered by Tiba Solar adapted
from Tiba’s website.

THEORETICAL SKILLS

“1 Tiba Solar, “Tiba Solar — About.”

@ TYPES OF SOLAR SYSTEMS

@ COMPONENTS OF SOLAR SYSTEMS

({‘% LEGAL AND FINANCIAL REQUIREMENTS
@ PRODUCT OWNERSHIP

@3 INTRODUCTION TO PV MATERIAL

@3 OFF GRID AND POWER BACK-UP DESICGN

@3 DESIGN AND SIMULATION

Fig. 7: A sample of theoretical skills offered by Tiba Solar adapted
from Tiba’s website.

42 Ahmed Elabd (Tiba Solar). Interviewed by A2K4D research team [personal interview], July 30, 2017.
4 “Solar Water Pump — Tiba Solar,” Tiba Solar, 2017, https://www.tibasolar.com/solar-water-pump.html.
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THE CASE OF TIBA SOLAR

The training sessions range from LE850 to LE1,850,
and occasional financial support is available. The ex-
ception to this is the Make your own module, with
two options offered at different prices, depending
on the solar panels: 5 Watts for LE300 and 10 Watts
for LE400. According to Elabd, pricing is set to cover
the cost of the sessions and materials.** They are in-
termittently adjusted according to inflation.

Priority for application is given to engineering stu-
dents or individuals working in the field. Tiba Solar
also attempts to maintain similar levels of education
and experience within individual groups. Training
sessions are capped at 20 participants, which are
then occasionally broken into smaller groups. Elabd
notes that a key challenge they consistently face is
that, while trainees often have theoretical knowl-
edge, they lack practical experience.** The empha-
sis on practical skills is both in line with the need
to create skills that the company would require, PV
cell production, as well as with their interest in R&D.
Both these themes are explored in the depth in the
subsequent section.

4 Ahmed Elabd (Tiba Solar). Interviewed by A2K4D research team [personal interview], July 30, 2017.
*bid.
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EXPLORING TIBA SOLAR: A COMMUNITY OF

PRACTICE

The following section looks at evaluating experienc-
es. In most cases, no formal evaluation is undertak-
en after course-completion, but anecdotal evidence
provides insight into student progress after they
finish. Aside from training sessions, Elabd indicated
the desire to create a makerspace.*® This case study
therefore explores the concept of a makerspace and
Tiba Solar’s emphasis on practical knowledge and
collaboration as a potential pathway to bridge the
skill and capacity gap in Egypt. According to Elabd,
a central motivation for offering training sessions is
to provide practical experience that is missing in the
sector. This also works towards the benefit of Tiba
Solar, as it serves the purpose of creating expertise
and labor they are not able to currently find in the
market.

5.1. Learning by Making

Training sessions at Tiba Solar take place at their fa-
cility in New Cairo. This space functions as a factory
for PV cells, which Elabd indicated a desire to expand
into a makerspace. Such spaces combine elements
of community and education, with access to manu-
facturing equipment that allows members to design
and create prototypes.*” At Tiba Solar, raw materials,
a 3D printer and solar components are available for
use within the factory. Their small-scale production
allows them to halt the production line in order to
allow students a chance to explore and learn about
the uses of the machines. Elabd notes that his oper-
ations have begun to expand due to an increase in
demand, which he links to an increase in the price of
electricity in 2016.%®

The learning that takes place in makerspaces is
markedly different than in other settings. In their
2014 essay on the maker movement in education,
Erica Halverson and Kimberly Sheridan argued that
the learning taking place while making is not inter-

“1bid.
47 Makerspace, “What is a Makerspace.”

changeable with schooling, but instead bridges for-
mal and informal learning.*® Furthermore, research
on makerspaces across Africa undertaken by the
Open African Innovation Research Network (Open
AIR), revealed that, as collaborative spaces, maker-
spaces “offer a unique sandbox for action research
on how to promote inclusivity in technological devel-
opment.”*° As the North African hub of the network,
A2KAD notes that the emergence of such spaces in
the region emphasizes the important role they play
in supporting creativity among youth.

Makerspaces can also be entrepreneurial places,
with makers benefiting from human capital and flexi-
ble environments that can provide a flexible, creative
environment to aid innovation and provide support
for them to transform products from idea to reali-
ty.>! Again Vidican’s argument about the necessity of
research and development capabilities in the sector
needs to be considered here. Vidican emphasized
that, in a developing sector, the ability to innovate in
products, finance, and business can be a competitive
advantage.*

5.2. Reflections on Learning

Participants are asked about their motivation to
take the courses and the expectations they have
of them. According to Elabd, in most instances, the
main motivation for students to take courses is to
better prepare them to open their own businesses
in the sector. Training sessions have therefore begun
to include a level of business management support.
This includes commercial learning — from legal re-
quirements, financial basics, management and prod-
uct ownership, to case studies in the sector and cost
analysis. Although Elabd considers Tiba Solar to be
a start-up, he sees value in encouraging other start-
ups, as this develops the market Tiba Solar can sell
PV panels to. He argues that their training and sup-

48 Ahmed Elabd (Tiba Solar). Interviewed by A2K4D research team [personal interview], July 30, 2017

“Erica Rosenfeld Halverson and Kimberly M. Sheridan, “The Maker Movement in Education,” Harvard Educational Review 84 (2014): 495-504,
accessed December 15, 2017 https://doi.org/10.17763/haer.84.4.34j1g68140382063.

S0 “Africa’s Maker Movement: An Overview of Ongoing Research,” Open Aftican Innovation Research, updated October 2017, http://www.
openair.org.za/africas-maker-movement-an-overview-of-ongoing-research/

51 Eric Joseph Van Holm, “Makerspaces and Contributions to Entrepreneurship,” Social and Behavioral Sciences 195 (2015): 24 — 31, accessed

December 15, 2017, https://doi.org/10.1016/j.sbspro.2015.06.167.
2Vidican, “Building Domestic Capabilities.”
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EXPLORING TIBA SOLAR: A COMMUNITY OF

PRACTICE

port enables the growth of the sector, which is ulti-
mately good for the sector as a whole.*

A key finding of the study has been the conceptu-
alization of a symbiotic relationship between Tiba
Solar and the participants of the training sessions.
The solar energy sector in Egypt is relatively new.
The developing sector still lacks cohesion in the
growing ecosystem.>* At this stage, competition be-
tween firms is not a key concern as demand for solar
is growing. Tiba Solar has noted that many trainees
return to work at their facility. One particular session
trains, certifies, and then employs trainees as free-
lance PV cell makers. This complements Tiba Solar’s
structure as a micro factory, where freelancers can
be called upon to meet varied demand in produc-
tion. Tiba Solar actively utilizes its network of stu-
dent alum when hiring trainees for installation pro-
jects when appropriate.

Trainees who go on to open their own firms may
source cells from Tiba Solar, given the familiarity
they already have with the company. In this sense,
Tiba Solar is contributing to the growth of the mar-
ket on which it depends, and which is still develop-
ing. The motivation for holding training sessions may
be better understood in these terms, as revenue and
sustainability remain a concern for the factory.

Fieldwork has explored Tiba Solar as a focal point
of this study, with a particular interest on the moti-
vations of Tiba Solar in offering courses. It is equally
important to consider the experience, as well as the
demographic make-up, of trainees. While this study
introduces the initiative from one angle, this is an
area where additional research is required. While
Tiba Solar does not have a formal evaluation process.
According to Elabd, most trainees cite the practical
elements of courses as a rationale for choosing Tiba
Solar. One particular experience shared by Elabd was
that of an entrepreneur who underwent a career
change from the export industry to installation in the
solar energy sector. After joining a summer training
course in 2016, the trainee founded a solar energy
start-up. The trainee asked Tiba Solar for support
when later given funding to create a prototype for

a client. Trainees who are looking to pursue similar
initiatives are also introduced and encouraged to
collaborate with the company.

A challenge for Tiba Solar has been to link the train-
ing sessions to professional development. While
trainees can currently learn basic practical skills,
and produce their own simple products, like mobile
phone chargers, there is little space to engage with
research and development or advanced materials.
Referring to the ‘reverse engineering’ concept dis-
cussed earlier, importing materials which are then
replicated, altered, and improved upon is a form of
knowledge transfer.> Elabd hopes that expanding
the makerspace will allow for this, but it is a costly
process. Currently, Tiba Solar breaks even in terms
of costs and income from the training, but Elabd be-
lieves that keeping courses affordable will become
challenging as their overhead expenses increase.*®

Tiba Solar has begun to reach out to internation-
al organizations to sponsor training sessions, and to
find paid internships for their trainees. According to
Elabd, having a third party finance the training ses-
sions will allow them to scale up their current pro-
ject. They continue to depend on social media to
reach potential trainees and sponsors. At the time
of writing, the official Tiba Solar factory page had
50,597 followers regularly creating and engaging
with event pages for the training sessions offered.*’
Recommendations for sustainability, as well as other
challenges, are taken up in the following concluding
section.

%3 Ahmed Elabd (Tiba Solar). Interviewed by A2K4D research team [personal interview], July 30, 2017.

% Ahmed Zahran (Karm Solar). Interviewed by A2K4D research team [personal interview], August 23, 2016.
5 La Tour, Glachant and Méniere, “Innovation And International Technology Transfer.”.

°6 Ahmed Elabd (Tiba Solar). Interviewed by A2K4D research team [personal interview], July 30, 2017.
’Tiba Solar Factory, “Home,” Facebook, December 18, 2017, https://www.facebook.com/TibaSolar/.
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RECOMMENDATIONS

If Egypt pursues its 2020 renewable energy goal,
it is critical to ensure the sustainable development
of local capacities. Literature reviewed in this case
study has emphasized the need for both technical
skills development and building R&D and innovation
capacities. The ability to adapt and be innovative
with technology can be a competitive advantage for
local firms, and for Egypt as a regional player in re-
newable energy. A focus on theoretical rather than
practical learning in education is also an important
concern for the sector.

There continues to be significant foreign direct in-
vestment and the import of materials in the sector
in Egypt, with the need to source expertise and raw
materials from abroad. As outlined in Section two
of this study, it is crucial to build local capacities in
order to ensure sustainable technological and skills
transfer. However, this requires the support of local
initiatives and stakeholders, and the space to build
upon skills acquired.

As this study has outlined, the potential for job cre-
ation in the sector is noteworthy. This case study has
explored the experience of Egyptian firm Tiba Solar
in offering training sessions for the solar energy sec-
tor. Tiba Solar represents a private firm offering skills
training that they believe is lacking in the sector. This
is a chance for many to engage in practical skills but
is also an opportunity for Tiba Solar to create the
skills and a market they require for their own work.
Their inclusion of practical skills is relevant, as these
were found to be lacking in other existing training
programs. Furthermore, the desire to build a maker-
space addresses concerns regarding the lack of inno-
vative R&D taking place in the sector.

There remain pressing questions for Tiba Solar.®®
It would be difficult for Tiba Solar to scale activities
without significant support from organizations like
the government, academia or civil society, or from
other businesses in the sector. Sustainability has
already been singled out as a concern for the com-
pany, particularly with the equipment and materials
needed for R&D in mind.

Additionally, as Tiba Solar looks to establish a mak-
erspace, membership programs and community
dues need to be considered. There are various types
of makerspace models, varying from member-on-
ly spaces, to community drop-in spaces. Referring
again to the research undertaken by the Open AIR
network in Egypt, most makerspaces tend to have
membership structures. Sustainability still remains
a concern for these spaces, but in the case of Tiba
Solar, could offer a new source of revenue.

This case study represents an introductory contri-
bution to the literature on skills development in solar
energy in Egypt. The symbiotic relationship between
Tiba Solar and its trainees appears to support the ob-
jectives of both parties. There are other noteworthy
examples of both private and public initiatives that
support the diffusion of skills in Egypt. It is critical
that this line of research be picked up to better docu-
ment the variety of initiatives and activities available
in the sector.

While initiatives like that of Tiba Solar are impor-
tant, they do not negate the need for support from
larger organizations and the state. There is space for
further support from the public sector, and the inte-
gration of more practical learning in educational in-
stitutions. A coordinated effort to design local ways
of building capacity, and research and development
would ensure further sustainability.

8The authors are grateful for the discussion and feedback received from discussants and attendees at a roundtable event presenting prelimi-
nary findings from this case study. The opinion and knowledge shared at this event have influenced our recommendations moving forward.
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Training

Solar
Water

Pumping
Training

Start-Up
Diploma
(Solar

Energy)

Training

Date/Time Price
1/10, 3710,
5/10, 8/10,
10/10 & 13110

EGP1850

Weekdays
from 17:30 -
20:30

Friday from
10:00 - 15:30
(Practical
component)

Over the
course of 3
months.

specified.

Dates are not
specified.

Date/Time

heoretical Topics

- The functions and application
of solar energy

- The functions and types of
solar cells

- How to build series and parallel
connections on solar cells

- Types of solar systems

- Components of each system

- Inverters (types and functions)
- Batteries (types and selection)
-PVC/Cs

- PV data sheet

- What is solar pumping?

- Irrigation systems

- Pumps (types and functions)

- Types of pumping systems (2
sessions)

- Design of PV solar pumping

- Cable sizing

- Protection of the system.

- Simulation

- Design

- Analysis

- Legal requirements
- Financial basics

- Management

- Product ownership

Theoretical Topics

Practical Topics Assessment

- Make your own solar = - Design your
module project

- Steps for making - Exam on
solar modules the

- Wiring of modules theoretical

- Cost of solar component
modules

- Case study

- Cost analysis

- PV production - Open your
- Installation own

- Prototype business.
-Find your product

Practical Topics Assessment

Summer
Training

Mid-Year
Training

August & EGP1500

September

10:00 - 16:00

28/01, 30/01,
01/02, 04/02,
06/02 & 08/02

EGP1000

10:00 - 16:00

- Introduction to PV material

- Standard panel 250W

~ Design and simulation:

. Effects on panels, solar
angles, shading, sun tracking
and simulation

- Inverters, charge control,
batteries and connection

- Water heater assembly and
solar street light design

- Off grid & power backup design

- Introduction to PV materials

- Standard panel 250W

- Design and simulation

. Effects on panels, solar
angles, shading, sun tracking
and simulation

- Inverters, charge control,
batteries and connection

- Water heater assembly and
solar street light design

- Off grid & power backup design

Upon
completion,
the trainees
receive a
certificate of
completion
from Tiba
Solar.

- Making 5W solar

panels

- Factory production

lines

- PV production lines

(soldering-layup-

lamination-farming-

testing)

- PV system software

simulation

- Project 1 analysis

. Project 2 analysis

- Project 3 analysis
(September
sessions only)

- Install 1 KW solar
station

- Shading analysis

- Panel testing

- Load estimation

- Solar water pumping

system

- Solar street light

installation

- Solar ice

- 2 all day factory work

days (September

sessions only)

Making SW solar

panels

- Factory production

line

- PV production line

(soldering-layup-

lamination-farming-

testing)

- PV system software

simulation

- Project 1 analysis

- Project 2 analysis

- Install 1 KW solar
station

- Shading analysis

- Panels testing

- Load estimation

- Solar water pumping

systems

- Solar street light

installation

Upon
completion
the trainees
receive a
certificate of
completion
from Tiba
Solar
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Training

Weekend
Training

Make
Your
Own
Module

Make
Your
Own
Power
Bank

Solar
Junior
Training

Date/Time

Saturdays
12/08,
19/08,
26,08 and
2/09

Not specified

Not specified

Summer
weekends

Theoretical Topics

12/08

- Intro to PV materials

- Solar cell specification

- Standard panels 250W

- PV production line

19/08

- Design and simulation

. Effects on panels, solar
angles, shading, sun tracking
and simulation

EGP850

+ PV system software simulation

. Shading analysis

+ Panel testing

26/08

- Design and simulation

- Inverters, charge control,
batteries and connection

- Off grid & power backup

« Install 1KW solar station

02/09
- Off grid & power backup
- Water heater assembly
- Solar street light design
-5Watt - Detailed study of the
for LE300 components of solar panels
- 10 Watt - Detailed study of the materials
for LE400 needed to produce solar panels
-2,000 Not specified
mAh for
LE450
-4,000
mAh for
LE550
-6,000
mAh for
LE650
-8,000
mAh for
LE750
-10,000
mAh for
LE850
Not Not specified
specified.

Practical Topics

- Practical experience
in the production of
solar panels

Not specified

Practical workshop:
- Construct a basic
solar-powered robot

Assessment

Not specified

Not specified

Not specified

Not specified
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