


LA
X

CONTEMPORARY |1,
ISSUESOFTHE 4,110
EGYPTIAN  dalhll clidl
ENERGY SECTOR 1110 o4



U HEINRICH BOLL STIFTUNG ducloiallg @alnidllggéall winoll j5poll

‘ guigs Ledypal Jlod mmm  gyptian Center for Economic & Social Rights




1" HEINRICH BOLL STIFTUNG _FA drcloinllg alnidlggdnll wpnoll j3)oll
pege il Jloi e Egyptian Center for Economic & Social Rights

o ddlhll dund Jga alldo dcgono o ygio walall i a
dialnidVlg diiullg diclaiaVl wilgall apwai dil La4 jno
ddlhll gyjlivw ggpuuo (Jo cja gag .ddlhll ¢lhdl dillallg
Gg-dall gy nall j9)allg gigiari w Jgu gyjisla d Ll
ddlh g_ULu_uu G1A ol waray Al diclainlig dialnigl
A& Jjiiy.M-Fo diw jpnal L_S\D_ouJI glirwadl Jaxn Jalc
ot s eirall g oinall Lay g axy §jaluo jlhl (o £gjuuoll
Jo Ladl 4lg J_D_o@_ad_aLb_Ild_La_l_uLo.ld_ng(gJAJb_a_a

sknoll sogul gdlgll olc alyjii Jal

This dossieris a collection of articles on the meta-energy
issues in Egypt. It captures the social, environmental,
economic, and fiscal aspects of the Energy sector. It is
part of the Alternative Energy Scenario project under
Heinrich Boll Stifftung and the Egyptian Center for
Economic and Social Rights which aims to create an
equitable energy scenario for Egypt 2035. It is a non-
governmental, civil society driven initiative to not only
create avision for Egypt’s energy future, but also anchor
it to today’s reality.
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Heinrich Boll Foundation is a catalyst for green visions and projects, a think tank for policy
reform, and an international network is closely affiliated to the German Green Party promotes
the development of democratic civil society at home and abroad defends equal rights and equal
opportunities regardless of gender, sexual orientation, religion, ethnicity, or nationality supports
cultural projects as part of our civic education programmes assists gifted, socially and politically
active students and graduates in Germany and abroad co-operates with state foundations in
all of the 16 German states is mostly financed through public funds, currently around 45 million
euros per yedr.

The primary objectives guiding our work are establishing democracy and human rights, fighting
against environmental degradation, safeguarding everyone’s rights of social participation,
supporting non-violent conflict resolution, and defending the rights of individuals.
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Egyptian Center for Economic & Social Rights is a legal non-governmental institution, emerging
from principals of Justice, Liberty and Equality, the center aims to enable all sectors of societal to
enjoy their economic, social and cultural rights, through empowering a new societal movement
that achieves the highest levels of participation and is able to influence choice and spread the
culture of human rights, the Center works through several offices throughout Egypt, and through
litigation, research and media campaigning.
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Of Egypt’s built environment, New Cities are

possibly the largest drain on the country's
limited energy resources.

Since the seventies our government has been

building massive cities In desert locations
with the aim of diverting population growth
there. However, thirty years and millions of
tons of cement, steel and bitumen later, they

are either vacant 'ghosttowns' orinefficiently
utilised. In this arricle we will look ar some
of the major inefficiencies and causes for
energy concerns thar New Cities bring up.

YAHIA SHAWKAT




Most New Cities
have stood vacant
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because of their
remote locations, lack
of a socio-economic
plan to populate them,
and non-existent mass
transit networks...

Wrong Locations and

a High Carbon Bill
for Transportation

So-called New Cities were planned to
be non-contiguous sarellites 1o existing
cities. Locared 20 ro 50 kilometres from
the nearest urban centre in order, it was
envisaged, to tease population growth
outside of the agricultural landscape that
the urban centres existed within, and into
the vacant desert where urban growth
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However, most New Cities have stood
vacant since they were built because of
their remore locations, lack of a socio-
economic plan to populate them, and
non-existent mass transit nerworks ro link
homes with the closest existing urban
centres where jobs usually are. Even a
policy ro only build factories in specially-
designared industrial zones in New Cities
such as 6th of October city and 10th of
Ramadan, has only exacerbated traffic on
roads coming into Cairo from surrounding
governorates. This results from the daily
comimutes of New Cities' i'ESquﬁl*S, as
housing there is generally unaffordable
to workers and job security is low, so not
many have opted ro uproot their families
and move with their jobs to the ciose New

City.



Vacant
homes on their
owhn represent a
significant drain
on resources
withant Aanv
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meaningful
return, except
speculative
profit...

Indeed rthe daily scene on the Mehwar -
literally meaning axis - thar links the New
Cities of 6th of October and Sheikh Zayed 1o
the heart of Cairo is a physical paradox with
a morning and afterncon traffic jam on each
side as hundreds of thousands of people
pass each other on their way to work and
back, using privare bus services, semi-formal
microbuses and privare cars inefficiently
rransporting small numbers of people. New
Cities have thus become suburbs for the
existing cities nearest to them, generating
millions of tons of CO2 in inter-city transport
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Ultra Low Densities
Means Energy is Wasted

New Cities are planned ro have a maximum
gross density of 60 people per feddan -
or 14,300 people per square kilometre.
That is aboutr a quarter of the density in
existing Egyptian cities, and with high rates
of vacancy in New Cities, density is even
lower in reality. This means that the cosr of
installing communal infrastructure in New
Cities is relatively high on a per capita basis.
When you look ar a picture of Greater Cairo
at night from space, the older hearr of the
city, which is home o 7% of the mefropolis's

residents, uses almost as much street lighting



as the New Cities around it do. Except
that these New Cities cover the same
amount of area - roughly 1,100km2 -
and house barely 3% of the population.

Extremely low densities have
also meant transport inefficiency,
where both inner-city and inter-
city public transport have proven to
be uneconomical for operatrors. The
government and the formal privare
sector have been unwilling to extend
transport lines berween New Cities
planned according to a segregated use
model where residential, commercial/
administrative and leisure faciliries
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meaning long un-walkable distances
to travel wirhin the ciry for jobs, schools
and shopping.

Some streets are as wide as 90 mertres
with little it any pedestrian crossings.
Existing local public transportation is
scarce, if ar all present, and when it is, it
usually means long walks to stops, and/
or informal microbuses and ruk-ruks.
The private car is thus the main form of
transport for residents of New Cities to
navigate the inhospirable infrastrucrure.

Low densities and segregated use also
mean a higher carbon footprint and use
of resources than higher density mixed
use designs. New developments have a
maximum percentage of builr up areq,

ranging between 30% and 50% — there
can be up to 70% of empty space which
needs filling. This could require either
energy and materials to pave large
swaths of the landscape thar do not
have any particular use except thar the
law states they need to remain empty;
or, they are planted up, often as very
thirsty lawns and golf courses.

This kind of planting is a drain on an
already scarce fresh water resource
in Egypt, not to mention the massive
amount of energy used to treat and
pump the water ro make ir available as
drinking water. Even in developments

that plan to use treated waste water



The first
priority should
to be to bring
the large stock of
already built but
still vacant homes
to the market,
as it will relieve
the pressure
on energy and
resources used
to build new
homes...
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rates usually mean there is not enough
treared sewage, and so main drinking water
has to be used.

cD

and the Energy Crisis

Vacant homes on their own represent a
significant drain on resources withour any
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According to CAPMAS, the Egyptian national
staristics bureau, there were barely a million
people living in Egypt's New Cities in 2013,
or about 250,000 families. At the same fime,
the Mew Urban Communities Aurhoriry

states that there are one million homes there,
That means thar 750 thousand homes are
standing empty. Homes rhar have consumed
tonnes of energy in their construction, using
energy intensive concrete and sreel, not o
mention the energy used to transport them,
as well as the residual energy used to keep
appliances running and on standby for those
that have been furnished as second homes.

(limate Change Risks

The vulnerability of low lying coasral
zones to sea-level rise, subsidence and
storm surges has not deterred the planned
investment of billions in the construction of
two New Cities on the Nile Delra's north coast.



East Port Said is a so-called 4th
Generation Mew City, or ‘Million Person
Ciry" wirth an initial capacity of 3-4
million people. Construction there
has already started even though the
designared location, close ro the ruins
of the ancient town of Pelusium, is a
highly unstable region of salt pans with
parts half a meter below sea level. An
objection to the planned development
was made by a commirtee of local
urban planners in 2010, citing threat
of sea level rise and the high cost of
structural engineering to build on ifs
unstable soil. The objection was noted,
though the sites' boundaries have only

been marginally changed as a resulr.
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The other New City's location, New
Mansura, has recently been finalised.
It will be built on a 22km stretch of low
lying coast-line just west of the town
of Gamasa. One million people will
live and EGP 60 Bn (EUR & Bn) will be
invested in the very spot where in the
winter of 2013, a strong storm with
winds of up to 160 kmh ripped through

Gamasa, uprooting hig
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towers, factory roofs and trees.

Even though various studies have
outlined the projected threatr of sea
level rise on the Nile Delra, and freak
storms increase the threar of storm

surges, the New Urban Communities
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To survive these threars Easr Porr Said

and New Mansura will require massive
investments in wave breakers 1o defend
the developments from sea level
rise and steadily worsening storms.
The breakers also carry a very high
embodied carbon footprint as they are
made from reinforced concrete. But is
the cost of building these New Cities in
such vulnerable and unstable locations

really worth it?



But is the
cost of building
these New
Cities in such
vulnerable
and unstable
locations really
worth it?
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Social Justice,
Sustainable Planning,
or Bankruptcy?

Egypt has reached a point where we could
either continue down the same path of
redirecting scarce resources to New Cities,
away from the existing cities and villages
that are home to the overwhelming majority
of Egyptians, until both an energy crisis and
a water crisis are upon us. Or, we throw the
entire New Cities manual out the window
and start afresh.

In order to do that, all work on planned
new New Cities should cease until both the
capacity in existing ones is being met, and a
sustainable integrated planning manual is
written. Attention should also be directed at
the New Cities that have already been built.
These New Cities have the potential to realise
leaps in efficiency and large cuts in energy
use, and where lessons learned in increasing
their efficiency, can be later applied to new
extensions, or even further cities that may be
needed once existing ones are full.

The first priority should to be to bring the
large stock of already built but still vacant
homes to the market, as it will relieve the
pressure on energy and resources used to
build new homes, but will also play a strong
role in making financial sense of mass transit



solutions, further reducing transport
related energy use and emissions.

Market regulation in the form of
monitoring of house prices, real estate
taxes and rental cooperatives should be
used to curb speculative construction,
thus reducing the energy wasted on
new unirs thar will nor be used, whilst
also incentivising existing home owners
to bring the vacant units on the market,
whether by selling them or renting them
out. Marker regulation should also work
to make housing meore afferdable and
inclusive for all segments of society,
especially where industrial zones are

locared.

Public rransportation systems should
be designed to have maximum benefit
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at the lowest cost. NNarural-gas
powered bus for rapid transit inter-ciry
links would be more appropriate than
over-ground light rail, or underground
metro lines which have proven very

Inner-city transport plans should be
made to provide affordable mass-
transift, as well as support pedestrian
and cycle-friendliness. For this 1o work,
mixed-use development should be
encouraged, where residential unirs
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appropriate commercial and office us

as demand dicrares.
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Ultimarely, all of 1t
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management solutions which also need
an overhaul of current management
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practices that have led to the dire siruation we
now find ourselves in. The current undemocratic
management structure of New Cities must be
restructured ro include an elecred Mayor and
Council running the city 1o enable residents to
pursue their needs withour needing to accept

unreasonable compromises.

At the point when demand ocutstrips supply
and new homes are actually needed, expansion
should be vertical rather than horizontal.
Vertical expansion increases density, but as
most buildings in New Cities are two or three
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could be doubled. This could be done using
only privare money, saving the Treasury
billions in new roads, trunk infrastrucrure and
topographical manipulation.



Short of
this planning
revolution,
New Cities will
continue to be an

increasina b hurrl 1
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onh an energy scarce
middle-income
country such as

Egypft...
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Short of this planning revelution, New Cities
will continue 1o be an increasing burden on
an energy scarce and middle-income country
such as Egypt, where these cities will function
only at the expense of the many for an
entitled few.

and a water crisis are upon us. Or, we throw
the entire New Cities manual our the window
and srart afresh.

In order ro do thar, all work on planned
new New Cities should cease until both the
capacity in existing ones is being met, and
a sustainable integrared planning manual is
written. Arrention should also be directed at
the New Cities that have already been built.
These New Cities have the potential 1o realise
leaps in efficiency and large cuts in energy
use, and where lessons learned in increasing
their efficiency, can be larer applied 1o new

extensions, or even further cities that may be
needed once existing ones are full.

The first priority should to be to bring the
large stock of already built burt still vacant
homes to the markert, as it will relieve the
pressure on energy and resources used 1o
build new homes, but will also play a strong
role in making financial sense of mass transit
solutions, further reducing transport relared
energy use and emissions.

Market regulation in the form of moniroring
of house prices,
rental cooperatives should be used to curb
speculative construction, thus reducing the

real estate taxes and

energy wasted on new units that will not be
used, whilsr also incentivising existing home
owners to bring the vacant units on the
market, whether by selling them or renting
them out. Marker regulation should alse work



to make housing more affordable and
inclusive for all segments of society,
especially where industrial zones are
located.

Public transportation systems should
be designed ro have maximum benefit
at the lowest cost. NNatural-gas
powered bus for rapid transir inter-ciry
links would be more appropriate than
over-ground light rail, or underground
metro lines which have proven very
costly and very slow to implement so
far.

Inner-city transport plans should be
made to provide affordable mass-
rransit, as well as supporr pedestrian
and cycle-friendliness. For this 1o work,
mixed-use development should be
encouraged, where residential unirs

16

on main streets can be transformed to
appropriate commercial and office use
as demand dicrares.

Ultimartrely, all of these are
management solutions which also need
an overhaul of current management
practices that have led to the dire
situation we now find ourselves in. The
current undemocratic management
structure of New Cities must be
restructured to include an elected Mayor
and Council running rhe city to enable
residents to pursue their needs without

needing to accept unreasonable
compromises.

Ar the point when demand outstrips
supply and new homes are acrually
needed, expansion should be vertical
rather than horizontal. Verrtical

expansion increases density, bur as
most buildings in New Cities are two
or three stories high, the capacity of
existing cities could be doubled. This
could be done using only privare
money, saving the Treasury billions in
new roads, trunk infrastructure and
topographical manipulation.

Short of this planning revolution, New
Cities will continue to be an increasing
burden on an energy scarce and
middle-income country such as Egyprt,
where these cities will function only ar

the expense of the many for an entitled
few.



YAHIA SHAWKAT

Yahia Shawkat works on builr environment mapping and
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written a number of papers and policy notes on housing
policy and mapped the building collapse phenomena in
Egypt, building the first darabase on collapses.
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The peak energy

demand in Egypt

is currently around
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supply of a little
over 26000MW,
leaving us with an
energy deficit of
4000MW...
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Furthermore, energy is no stranger to
the stress-nexus where energy, food
and water resources are at a risk of
falling short of rising demand. Hence,it
is withour doubt that energy is and will
always be in demand, and a lot of high-
density spots on Earth are suffering
from the downsides of an energy crisis.
Egypt being a developing country with

a notahle nnnlllntlnn spurt heads the

curve of locarions rhar suffer from an
energy deficir.

The peak enerav demand in Eavor
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is currently around 30000MW with

a supply of a lirtle over 26000MW,
leaving us with an energy deficit of
O000MW that resu
power cuts whlch Egypt suffers from
in peak demand seasons. This deficit

is not a mere hiccup bur a subsrantial
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problem, given the continuous
increase in population of around 1.6%
intertwined with the inevitable rise in
power demand. Not to mention, Egypt's
energy supply mix is heavily relianr
on unsustainable energy resources
having a composition of around 88%
tossil fuels while the remaining 12% are
mainly hydropower from rhe high dam.
The country’s energy mix has not really
earned the title of mix as it is solely
focused on conventional powersources
despite the abundance of other
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It was
a common
misconception
that solar energy
Is f00 expensive
and hence
infeasible.
This, however,
is no longer the
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Solar Energy
Gomes to Egypt

One of the most basic concepts in science is
that the sun is the ultimate source of energy
for planer Earth. Ir took humaniry quire some
time to land upon the Photo Voltaic (PV)
technology, which is a raw application of
converting sclar energy 1o usable electriciry.
It took the Egyprian government even longer

to finally realize that the only way to attend

to the energy crisis is to capiralize on irs God-
given renewable energy resources. Egypt
has an average solar irradiance of over
FAOTY LA L Fome T S o e ——
LWV Pu¥WY TIFTTTL WIII'...II I‘-'r '.-ILJI.IIJII.'.' e SN Tyy
produced from the sun in a square meter in
Germany. This means that installing a soclar

plant in Egypt would result in slightly less

than double the power production of a plant
installed in most places around the world.

The Egyptian government’s realization has
prompted it to introduce the Feed-In-Tariff
(FiT) program encouraging investors and
entity owners alike to install solar power
plants to sell electricity to the government
in return for fixed rates. Such rates are an
incentive for the entities and investors to
install solar power systems. The FiT program
is targeting a cap of 2300MW in the next rwo
yedrs.

One would wonder why didn’t anyone
turn to solar from the very starr. It was a
common misconception that solar energy
is too expensive and hence infeasible. This,
however, is no longer the case since the
Chinese found ways to bring down the unit
cost. The acrual problem lies in the fact



that conventional electricity is almost
free, being heavily subsidized by the
Egyptian government. This subsidy
system, although created for noble
reasons, is unsustainable due ro the
massive losses and not ro mention
the nation-wide energy crisis taking
its toll on the country’s productiviry.
This finally pushed the government

to enact a subsidy removal plan in
July 2014 causing an increase in both
electricity and fossil fuel prices directing
electricity and fossil fuel consumers

-i- - -.-I-l-n-.rl.-.
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tives. Subsidy
removal is focused on higher groups of
electricityconsumers in the residential,
industrial, and commercial secrors
who rely on grid electricity or diesei
generators both of which would suffer
from price increases.
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The Birth of
an Industry

The announcement of the FiT and
the subsidy removal programs in late
2014 were perfectly synchronized to
give birth to the long awaited solar
energy industry in Egypt. Up til 2014,
the solar energy industry in Egypt was
under-developed with a few companies

focused on off-grid technologies for
remote areas and relecommunication
towers as well as solar water pumping

applications.

In Seprember 2014, the FiT program
caused local solar companies to sprout
every day. The New and Renewables

Energy Authority (NREA) set a rule thar
for any company ro operate, it needs
to qualify for a certification. Berween
November 2014 and May 2015, over 80
companies qualified for the certification
most of which had just been created
the month before. These companies
range from start-ups to established
corporations who decided ro reach-our
with a representative in a rising and
lucrative industry. Businessmen creared
other companies, with a quick exir
strategy in mind.

On rthe international arena, the
Egyptian FiT program arracred flocks

of international solar companies and
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a
or mega-watt scale projects.
Unfortunately, the local marketr does
not have a wealrthy encugh portfolio 1o
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Start-ups in
Egypt start with
an idea in the bag
and the weight of
obstacles pulling
them back...
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handle these mega-watt scale installations
on its own. The local industry was simply not
given encugh time ro grow and develop, not
to mention that the capital needed to build
such large plants is not supported by local
banks, investors, or selar companies.

It is also worth mentioning that the
Egyptian FiT program is an inverted pyramid
going against international norms in the
sense that a mega-watt scale project sells
electricity to the government ar higher
rates than the rates ar which smaller
solar installations would sell a KWh to
the government. This is absurd from the
economic standpoint since larger plants
have lower unit costs as they benefit
from economies of scale. However, the
government's intention was to attend to
the energy deficit as soon as possible and

accordingly it put very artractive rates for

mega-watt scale projects to attract foreign
investment and know-how to build sclar
plants to address the energy crisis right away.

Another aspect of solar energy worth
considering is that a country cannot rely
solely on solar energy to survive simply
because the sun rises only during rhe day
and since storing solar energy for night-use is
still not rechnically nor economically feasible
or efficient. Hence, integrating solar energy
within a country’s energy mix has its limits.
Furthermore, the FiT programs are incentive
programs, which make them unsustainable
i.e. they have a short life cycle. On the other
hand, the grid can only handle a certain

percentage of solar feed to stay stable.

Wirh these facts on the rable, a
considerable number of developed countries
have no further room for solar energy



systems that are financially viable. This,
along with the Egypt's power yields thar
are owed to its unique solar irradiance
which are unparalleled in most places
across Eurcope, makes the Egyprian FiT
program a magner to international
solar companies and an incentive for
them to come running for investment
opportunities. Ulrimately, this makes
it hard for a local industry to grow
aorganically which is a shame especially
thar the solar industry does not need
unique technical capacities.

Creating a start-up in Egypt is in irself
an ordeal. One lacks the knowledge on
how to run a business, the invesrment

and in some case the know-how.
Start-ups in Egypt start with an idea
in the bag and the weight of obsracles
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pulling them back. The paperwork and
bureaucracy to start a legitimare entity,
file raxes, rent a place, manufacture
material, or import goods are as
tedious and vague as renewingone’s
car license, which require several trips
and is plagued with administration.
Very few srart-ups make it through and
they are mostly food outlers or food

sunnort sarvices
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Given the solar industry overview
painted in the lengthy introduction of
this article, a sclar energy start-up in

Egypt bears at least twice the weight. To
put things in perspective, SclarizEgypr-
founded by the authors- would be
a good case study to portray the
challenges and appeals of operating in
the ripe solar industry in Egypr.

SolarizEgypt was established in
July 2013 by a couple of universiry
graduates who worked in the oil and
gas industry and wanted to go green.
The team decided to focus on grid-
tie solar systems in hope thar the
subsidy removal rumors were frue.
They were also strongly against off-
grid solutions being over priced and
the batteries causing the system to live
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system. SolarizEgypr was reliant on the
government's ner-mefering program

where a consumer would install a plant
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SolarizEgypt
gathered that its
customer base
is made up of
three sects, the

luxury seekers,
the visionaries
and the practical
people

1

to consume the power produced from the
solar system and feed the extra onto the grid,
ultimately using the gird as irs bartery bank.
The first 8 months were spent self-learning,
approaching clients and drafring proposals
trying hard to introduce the marker ro an
alien concept of providing energy that was
always locked upon as unfeasible.

SolarizEgyptr garthered thar its customer
base is made up of three sects, the luxury
seekers who are willing ro pay a lirtle extra
in order to gain energy independence and
uninterrupted power supply: visionaries who
see a future in more sustainable sources
of energy and understand the cost and
dangers of relying on unsustainable fossil

fuels for energy; and practical people who
understand the effect of the subsidy removal
program on their bills and are hence looking
for solutions ro cur their bills. The first rwo

projects were built for visionaries, one of
whom used the plant for self-consumption
and the other intended ro use it for the net-
metering program.

Then came the government’s FiT program,
w hich brought the practical people customer
sect and with it the peossibility of building
mega-wartt scale projects. Not to mention, the
flood of local and international competitors
whom have larger capital, more employees,
and unlimited resources compared to a

start-up. International competitors have the
capacity and know-how to reduced unit costs

due ro the advantage they have in gaining
most of Egypt's mega-wart scale projects.
The real threat would be that once Ihe':,r

ﬂf“"ﬂl’nllf‘hl’\.A e I | s T ala o BNy, | [l o |
dre es57amisned as megd- Watt sCa

providers, they would hunt down the |l:ll:l:I|
companies and put them our of business with
their massive capital which allows rhem to



operate at a loss for longer periods of
rime.

SolarizEgypt tried approaching banks
tor funding and commercial products
to couple financing with their capiral-
intensive solar systems. However,
they were met with resistance; the
banking secror lacked the rechnical
capacities required ro evaluate the
teasibility of the projects. Additionally,
the banking sectror is extremely risk
averse in regards to financing start-ups
and usually requires ar least financial
statements for 3 years of operation.
Another hardship (shared by most small
business) is the availabiliry of dollars 1o
secure payments f
required from abroad; which are an
essential part of solar systems.
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Despite the obstacles and hurdles
thar face a start-up in the solar energy
industry in Egypt, one must envision a
future where solar panels are as vital to
a household as an air conditioner. The
governmental systems are finally on the
right track but the local industry scene
must never fail to lobby its suggestions
and concerns to ensure more
effective legislations and an enabling
ecosystem that support local industries,
opportunities, and talents.



Dlrecm r.




develops and reviews the company’s business strategy, measures rhe
extent of financial performance, quality and customer satisfacrion.
He also handles strategic business alliance with key suppliers and
stakeholders.
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