DesertCulture

Prof. Dr. N. El Bassam
International Research Centre for
Renewable Energy (IFEED), Germany

TM

Converting
the Green Valley Farm,
Minya, Egypt
into an Integrated Energy
Desert Oasis

Feasibility Study
www.ifeed.org
January 2013

Paths made by walking them (Franz Kafka)

1

Contents
1.

Preface
1.1

2.
3.

Acknowledgments

Executive Summary
Egyptian climate, and agriculture,
energy and water resources
3.1 Climate
3.2 Solar radiation
3.3 Wind
3.4 Agriculture
3.5 Food Crops
3.6 Industrial and Fiber Crops
3.7 Biomass
3.8 Energy
3.9 Policy
3.10 Wind energy
3.11 Solar energy
3.12 Hydro
3.13 Irrigation water

4.

Inventory, challenges, pathways of upgrading and
recommendations of the Green Valley Minya, Egypt
4.1
4.2
4.3
4.4

4.5
4.6

4.7
4.8

Introduction
Location of the farm
Geology, Soil and Natural Vegetation
Farm Benchmark and Design
4.4.1 Inventory of the farm
4.4.2 Machinery and Equipment
4.4.3 Animals
4.4.4 Cultivated Crops
Energy Supply
Infrastructure facilities
4.6.1 Service and Machinery Building
4.6.2 Office and Guesthouse Building
Irrigation water and methods
Major Climate Characteristics
4.8.1 Wind
4.8.2 Temperature
4.8.3 Daylight
4.8.4 Rainfall and Humidity

2

4.9

Inputs

4.9.1 Identification of Most Critical Issues
and Bottlenecks of the Farm
4.9.1.a Weather
4.9.1.b Cropping system
4.9.1.c Economy and management
4.9.2 Recommendations for improvement,
upgrading and rehabilitation of the farm
4.9.2.a Agriculture
4.9.2.a.i Desert Plant Adaptations and Survival
4.9.2.a.ii Trees and shrubs for desert climate for food, fiber and shelters e.g
4.9.2.b Restructuring of the farm and creating new
4.9.2.c Energy sector
4.9.2.c.i Energy forms
4.9.2.c.ii Energy generation systems
4.9.2.c.iii Recommendations for Renewable Energy Supply and Utilization
4.9.3 Irrigation Systems
4.9.4 Research, Training, Education, and Facilities
4.9.5

Economic and social impacts
4.9.5.a The concept includes social and economic elements of great importance
for the population the region
4.9.5.b Impact on climate, environment and desertification

4.9.6

Financing, funding and sponsorship sources of the project
4.9.6.a Funding requirements and sources
4.9.6.b Additional sources of funding
Outlook, recommendations and procedure for implementation
4.9.7.a Members of the proposed operative team

4.9.7

5.

References

3

1.

Preface
Deserts present deep challenges for sustainable development, but also great opportunities. The
world’s deserts represent unique ecosystems that support significant plant and animal
biodiversity, particularly with respect do adaptations for survival in arid conditions. Various
human societies have also been established in deserts throughout history, and today deserts
are an important part of the world’s natural and cultural heritage. Deserts are also diverse
landscapes, contrary to the common notion of vast swathes and endless sand; for example, the
FAO‐UNEP Land Cover Classification System has identified over seventy classes of desert land
cover in Egypt alone.
Although deserts do not have much water, they do have other valuable natural resources that
benefit people, such as biological and cultural diversity, and minerals. They also have the
potential to attract tourists and generate solar power. The scientific knowledge and engineering
skills needed to generate sustainable incomes from desert resources already exist; appropriate
actions and equitable sharing of the proceeds need to be determined.
Among the greatest contributions of desert cultures to the world are the three “religions of the
Book”, Judaism, Christianity and Islam, which have had tremendous impact far beyond their
areas of origin.
Resource use and management in deserts for development depends heavily on two key
resources, water and energy. Recent increases in the pace of desert urbanization are the result
of the relocation of expansive land developments, mining and power engineering, the growth
of transport infrastructure, and improvements in water extraction and supply technologies. The
high, or even complete, dependency of large desert cities on imported resources has become
economically feasible as they generate sufficient income from their economic activities.
Because of their warm climate, deserts also export agricultural products, produced under
irrigation, to non‐desert areas. Agriculture and horticulture are already profitable in many
deserts, as in the Middle East and North Africa, and have enormous further potential. A new
non‐conventional desert export is derived from aquaculture, which paradoxically, can be more
efficient in water use than desert plants, and can take advantage of the desert’ mild winter
temperatures and low cost of land. Biologically derived valuable chemicals, produced by micro‐
algae as well as medicinal plants are also manufactured in deserts, capitalizing on their high
year‐round solar radiation, and exported to global markets. Besides the ongoing export of wild
plant products from deserts to non‐deserts, there is a pharmaceutical potential in desert plants,
which is yet to be tapped. Continuously high solar radiation makes deserts ideal locations for
solar cell installations, in which the potential reach is not limited to deserts.
4

Apart from the Nile Valley, the majority of Egypt's landscape is desert (96%), with a few oases
scattered about. Nevertheless, due to the aridity of Egypt's climate, population centers are
concentrated along the narrow Nile Valley and Delta, meaning that about 99% of the
population uses only about 5.5% of the total land area.

The SEKEM initiative founded to realize the vision of sustainable development in Egypt. Its
mission is the development of the individual, society and environment through a holistic
concept integrating economic, societal and cultural life. Above all, SEKEM aspires to be an
impulse for continuous development in all parts of life, to be not only a model for but also a
contribution to the development of the entire world introducing biodynamic agriculture as a
competitive solution for the environmental, social and food security challenges of the 21st
century. It was in founded 1977 by the pioneer and visionary Dr. Ibrahim Abouleish.

SEKEM acquired in 2008 a piece of desert land in the Minya Governorate in Upper Egypt, close
to the city of El Minya, and converted into a new farm for organic/biodynamic agriculture in
Upper Egypt. It destined to assist in ensuring a reliable supply of high‐grade organic raw
materials and products far into the future. The farm is located in the desert valley, around 10
kilometers east of the Nile River. It is an exciting project: The farm (420 hectare), which called
‘Green Wadi (Valley) Farm’, is a virgin desert land located in a dry desert riverbed, embedded in
a dry river valley about 18 km long and surrounded by Sandstone Mountains.

It established and managed by pioneers with idealisms, visions, enthusiasm and huge efforts.
The staff and workers are extremely motivated. However, the farm suffers from extreme
challenges, which might impair its future development and even its survival. This can prevented
by innovative and future oriented of still untapped opportunities, possibilities, resources and
technologies.
In this context, Afrisolar Organization and SEKEM have authorized the International Research
Centre for Renewable Energy (IFEED) to prepare this feasibility study to verify approaches and
solutions to ensure continuation and substantial development of the farm.
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2.

Executive Summary
Sekem , according to an ancient Egyptian hieroglyph means life force out of the sun, is an
Egyptian cultural initiative and social enterprise, which was founded in 1977 by Ibrahim
Abouleish and produces various organic food, health products and textiles from organic farms.
In addition to the biodynamic farming, the focus is on respect for fair trade and the social and
cultural well‐being the employees. The SEKEM Group seeks to comply with all applicable
national and international laws and regulations, industrial norms, ILO and U.N. conventions.

All farms enterprises are located in desert regions in Egypt. Minya Green Valley Farm is the
most recent farm of Sekem, which was acquired in the year 2008.

The objectives of the feasibility study are to evaluate the present prevailing state in the farm
through inventory and investigation of the dominating present conditions, identification of
challenges and to specify the necessary pathways of improvement. The results given in the
study based on close cooperation with the organizations of Afrisolar and SEKEM as well on data
acquisition, and analysis, field inspection, and observations and survey at the Minya farm site in
September 2012 as well as intensive discussions with the farm staff.

As the farm is embedded in the Egyptian environment, basic data on the climate, population,
agriculture, soils, energy and water constrains in the country has been enlighten.
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Main findings and recommendations
A.

The farm is facing key challenges of various nature and disciplines. Indeed, the
magnitude of change needed is immense and fundamental. In order to meet challenges
facing the present situation of the Minya farm, major adaptation, improvement and
restructuring of the current farming systems, energy and water supply is essential for its
sustainable development.

B.

The proposed concept for improvement and rehabilitation is based on optimizing the
cultivation system, energetic autonomy and ecologically semi‐closed system while also
providing socio‐economic viability (food, water, waste management and employment)
which considers aspects of landscape, combating desertification and bio‐diversity
management. The concept consists of four pathways:
1.

Agriculture, farming system and food production

2.

Energy generation, mainly from renewable resources

3.

Environment and ecology

4.

Education, employment, development and marketing

The outputs will be, beside the power, heat and water, food, fiber and fodder
production, the promotion of education, training and employment in the region. Soil
conservation and microclimate improvement are further positive effects in sustainable
development of the farm.
C.

The basic idea and the principals of the founders of El Minya Green Valley Farm to
produce and ensure reliable supply of high‐grade organic raw materials and products
through Organic/biodynamic agriculture should be maintained. In addition, the
concentration on cultivation of medicinal herbs, aromatic plants, spices and vegetables
is vital for the farm.
The modification and diversification of the present land use, land management and
farming is imperative for the farm sustainability in economic, ecological and social
contexts.

D.

This study considers the existing activities and initiates new ones. It intends to mobilize
the technology expertise and innovation capacity to build expertise and foundation in
the farm towards the development of the vast and largely untapped potentials, and at
the same time help to create a significant new area for development, capacity building,
trade and business over the coming years.
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E.

The concept is a replicable model for applying clean energy, efficient irrigation and
cultivation technologies in commercial agriculture, thereby making a significant
contribution to improve the revenue and to ensure economic, social and
environmentally sustainable development.

F.

At economic, ecological, social and political levels, the study strives to agree on first
steps towards institutionalizing a strong act of action of protagonists, pursuing an
ambitious survival concept and scientific, entrepreneurial agenda, meant to bring the
idea of Integrated Energy Farming down to earth – to Minya “Green Valley Farm” as a
new approach for an Integral Desert Farming System.

G.

The study outlines the major challenges facing the farm which influences its further
development. Substantial inventory, investigations and data analysis showed that
deficits and obstacles are considerable but can be overcome. The farm has huge
potential to be developed into one of the most innovative and future oriented farms in
desert region in national, regional and global context. The necessary blueprint for
execution has been performed and described.

H.

It is proposed to initiate a core budget for covering the implementation period. For
better visibility, coherence and coordination, it is suggested to apply a model of basket
funding, where donors and other funders would contribute to a common pool.
Supplementary direct funding could be channelled to specific funding programs.
Egyptian companies, enterprises and authorities are to be consulted and participated.

This concept is in full consistency with the policy of the Egyptian Ministry of Agriculture and
Land Reclamation:
Vision of the strategy
“To achieve comprehensive economic and social development based on a dynamic agricultural
sector paying growth, while capable of sustained and rapid special attention to helping the
underprivileged social groups and reducing rural poverty”
Mission of the strategy
“Modernizing Egyptian agriculture based on achieving food security and improving the
livelihood of the rural inhabitants, through the efficient use of development resources,
utilization of geopolitical and environmental comparative advantages of the different agro‐
ecological regions”
DESERTCULTURE is a new approach and new concept for rehabilitation and maintaining the
vital role of deserts in our life, and it is also a concrete project. It targets food and energy,
nature and culture, diversity and dignity, economy and society. It combines strategic
approaches of clean technologies sustainable development in peace with our self and nature.
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3.

Egyptian climate, and agriculture, energy and water resources
Egypt is facing a period of uncertainty and changes. High demographic pressure, a growing rural
exodus, and change in food consumption practices associated in part with urbanization and
rapid deterioration and the depletion of natural resources are drastic in scale and impact.
In addition, climate change is likely to exacerbate food shortages and spread malnutrition by
adversely affecting water supplies, soil conditions, temperature tolerances and growing
seasons. It endangers agricultural productivity and human health by greater exposure to heat
waves, heavy rainfalls, dust, smog and encroachment of diseases.

Food, water and energy are interconnected and directly related to the most critical social issues
which affect sustainable development: poverty, job creation, income levels, access to social
services, gender disparity, population growth, agricultural production, climate change and
environmental quality and economic and security issues.

The improvement and modification of agricultural production systems is a determining factor
for the economic development and stability of the country and the region.
Over 96% of Egypt is uninhabited desert. More than 50 percent of Egypt's population is rural,
including those residing in agricultural areas in the Nile Valley and Delta, as well as the much
smaller number of persons living in desert areas. Rural areas differ from the urban in terms of
poverty.

Egypt is one of the most populous countries in Africa and the Middle East, and the 15th most
populated in the world. The great majority of its over 82 million people (2012 estimate 90
million (82 million inside + 8 million abroad) live near the banks of the Nile River, where the
only arable land is found, in an area of about 40,000 square kilometers (15,000 sq. mi). The
large regions of the Sahara Desert, which constitute most of Egypt's territory, are sparsely
inhabited. About half of Egypt's residents live in urban areas, with most spread across the
densely populated centers of greater Cairo, Alexandria and other major cities in the Nile Delta.
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3.1 Climate
Most of Egypt's rain falls in the winter months. South of Cairo, rainfall averages only around 2
to 5 mm (0.1 to 0.2 in) per year and at intervals of many years. On a very thin strip of the
northern coast, the rainfall can be as high as 410 mm (16.1 in), mostly between October and
March. Snow falls on Sinai's mountains and some of the north coastal cities such as Damietta,
Baltim, Sidi Barrany, etc. and rarely in Alexandria. Frost is also known in mid‐Sinai and mid‐
Egypt.
Temperatures average between 80 and 90 °F (26.7 and 32.2 °C) in summer, and up to 109 °F
(43 °C) on the Red Sea coast. Winter temperatures average between 55 and 70 °F (13 and
21 °C). A steady wind from the northwest helps lower temperatures near the Mediterranean
coast. The Khamaseen is a wind that blows from the south in spring, bringing sand and dust,
and sometimes raises the temperature in the desert to more than 100 °F (38 °C).
Prior to the construction of the Aswan Dam, the Nile flooded annually (colloquially The Gift of
the Nile) replenishing Egypt's soil. This gave the country consistent harvest throughout the
years.
The potential rise in sea levels due to global warming could threaten Egypt's densely populated
coastal strip and have grave consequences for the country's economy, agriculture and industry.
Combined with growing demographic pressures, a significant rise in sea levels could turn
millions of Egyptians into environmental refugees by the end of the century, according to some
climate experts.
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3.2 Solar radiation
Sunshine duration throughout the year ranges from 9 to 11 h with few cloudy days. Solar
energy demonstrates high potential for power generation, amounting to an economic potential
of about 74,000 TWh/year (economically proven potential).

Figure 1: Solar radiation intensity map for Egypt (solar atlas for Egypt).
The Solar Atlas was issued in 1991, indicating that Egypt as one of the sun belt countries is
endowed with high intensity of direct solar radiation ranging between 1970 – 2600 kwh / m2 /
year from North to South. The sunshine duration ranges from 9 – 11 hours with few cloudy days
all over the year.

3.3 Wind
The wind climate of Egypt determined predicted by mesoscale modeling. The map colors show
the mean power density in [Wm‐2] at a height of 50 m over the actual (model) land surface. The
horizontal grid point resolution is 7.5 km.
Looking for a site for further investigation purely on the basis of this type of map can be
misleading, however, since the best sites may typically be found locally on rounded hills, which
are typically »averaged out« by the large size of cells used for mesoscale models. Likewise,
good sites may also be found in smaller low‐surface rough areas within what is otherwise a high
average rough surface cell on these maps.
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As mentioned above, standard output from mesoscale model maps typically includes mean
wind speeds per cell in m/s (or better, power density in W/m2 rotor area, since this measure
will include the effect of the local wind speed distribution). Such a map is shown in the
following figure.

Figure 2: Predicted wind climate of Egypt determined by mesoscale modelling

3.4 Agriculture
Egypt is losing an estimated 11,736 hectares of agricultural land every year according to UN
sources
From food contaminated with human waste in Cairo due to water shortages to concerns that
the country could be on the brink of famine, Egypt is facing its fair share of food problems.
Now, there are reports that desertification is eating into agricultural land and putting local food
production at risk. Although only 3% of Egypt’s land is cultivated, urban sprawl and construction
is cutting into this precious resource which serves 85 million people. Desertification is the real
danger everybody should pay attention to. “This problem is manifesting itself in a huge food
gap which will widen even more in the future as we lose more agricultural land to
desertification.” Egypt currently imports more 60% of its food yet raising sea levels,
construction and a growing population (expected to reach 123 million in 2029) mean that it
may have to start importing more food to sustain its people. So far, rising sea levels have
contributed to the loss of around 768,903 hectares of land and have also contaminating the
land with seawater making it less productive.
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Agricultural is the third largest productive sector of Egypt’s economy after manufacturing and
mining, which includes oil and gas. It represents 14 percent of overall GDP, but directly employs
at least a third of Egypt’s labor force, and indirectly employs many more through the processing
and transportation of agricultural products. Nonetheless, Egyptian agriculture has long been
neglected by politicians. Cotton production has dropped over 75 percent from 1972 to 2009,
and the amount of arable land (2.4 percent of Egypt’s territory) has hardly budged in that time.
Egypt stands to gain by in multiple ways by investing in its agricultural sector. First, given that
agricultural laborers represent such a large portion of the working population, an increase in
their real wages would stimulate economic growth. With 22 percent of the population living
under the poverty line, equitable economic growth remains one of Egypt’s most pressing
priorities. Secondly, Egypt continues to face food security issues. The portion of the population
that is food‐insecure relies on government fuel and food subsidies that are a persistent drag on
the Egyptian economy. Interestingly, while poverty has, in fact, decreased in recent years, Egypt
is unique in that rates of child malnutrition have actually risen at the same time. While the
cause of this rise in child malnutrition requires further research, it reveals the extent to which
Egypt is dogged by insufficient social services, especially in rural areas, which are both the
poorest and the most reliant on agriculture for their livelihoods.
Beyond food security, Egyptian agriculture is failing to allocate its resources in efficient ways to
be competitive in the global market. Farmers still focus on crops with low returns, or ones that
consume large quantities of water, or both. Farmers also face poor access to credit, are reliant
on out‐of‐date technology, and dependent on farm workers with low skills.

There are some more modern farms emerging, ones that are focused on selling higher margin
products like flowers, fruits and vegetables, with some for export. In general, most farms are
less than one‐acre plots along the Nile that struggle to be competitive.
Only rice, cotton, and sugar are regulated, which perhaps is a good thing since regulation seems
to double down on inefficiency. Take cotton, for example. Production of cotton is up 37 percent
from last year because in December 2010, the government indicated that prices would be high.
Growers responded by planting more acres of cotton. However, in fact, cotton prices have
tumbled, and now are 40–50 percent lower than expected. Growers are stock piling their
harvests and waiting for prices to rise or for the government to intervene. Yet the government
cannot, at this time, purchase the cotton without bank financing, which has been hard to attain.
Moreover, Egypt is a member of the World Trade Organization, and is thus limited in the
responses it can take to relieve growers.
To promote economic growth, reduce poverty, and improve food security, Egypt’s new
government should make improving the agricultural sector a high priority.

3.5 Food Crops
The Egyptians grew a variety of crops for consumption, including grains, vegetables and fruits.
However, their diets revolved around several staple crops, especially cereals and barley. Barley
14

was grown with the intent of later being fermented to make beer. Other major grains grown
included einkorn, emmer wheat was grown to make bread. Other staples for the majority of the
population included pulses, beans, lentils and later chickpeas and fava beans. Root crops, such
as onions, garlic and radishes were grown, along with salad crops, such as lettuce and parsley.
Fruits were a common motif of Egyptian artwork, suggesting that their growth was also a major
focus of agricultural efforts as the civilization’s agricultural technology developed. Unlike
cereals and pulses, fruit required more demanding and complex agricultural techniques,
including the use of irrigation systems, cloning, propagation and training. While the first fruits
cultivated by the Egyptians were likely indigenous, such as the palm date, and corn seldom
more fruits were introduced as other cultural influences were introduced. Grapes and
watermelon were found throughout predynastic Egyptian sites, as were the sycamore fig, Dom
palm and Christ’s thorn. The carob, olive, apple and pomegranate were introduced to Egyptians
during the New Kingdom. Later, during the Greco‐Roman period peaches and pears were also
introduced.
3.6 Industrial and Fiber Crops
Egyptians relied on agriculture for more than just the production of food. They were creative in
their use of plants, using them for medicine, as part of their religious practices, and in the
production of clothing. Herbs perhaps had the most varied purposes; they were used in
cooking, medicine, as cosmetics and in the process of embalming. Over 2000 different species
of flowering or aropeoplmmatic plants people liked it have been found in tombs. Papyrus was
an extremely versatile crop that grew wild and was also cultivated. The roots of the plant were
eaten as food, but it was primarily used as an industrial crop. The stem of plant was used to
make boats, mats and paper.
The “Egyptian cotton” is a peculiar type of cotton that is characterized by high quality, and
gained a worldwide reputation for more than a century and half as being of the highest lint
quality among world cottons, but its production in the last years has sharply declined.
The production of cotton Flax was another important industrial crop what has several uses. Its
primary use was in the production of rope and fine linens that were used domestically and also
exported. Henna was grown for the production of dye.

3.7 Biomass
The total amount of biomass resource, including plantation and non‐plantation biomass, fuel
crops (energy plantations) and municipal waste, is in the order of 60 million tons of oil
equivalent (MTOE) per year with gross energy content of about 855 × 1015 J, which is
equivalent to about 20 MTOE/year. On a conservative estimate, about 20% of the resource
could be used, equivalent to about 4 MTOE/year.
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3.8 Energy
The country’s power generation profile has diversified over time. According to Egypt’s
Electricity & Energy Ministry, the country has some 22,580MW of installed power capacity. Of
this, steam‐powered generation accounts for 11,571MW, hydropower represents 2,842MW,
gas‐fired facilities total 7,865MW and wind power totals 305MW.
The country’s largest project, known as the High Dam, has an installed capacity of 2,100MW
and generated 11,371GWh of power in 2007‐2008. The project was commissioned in the late
1960s and initially it provided more than half the total energy capacity of the grid. As overall
electricity demand has increased significantly since then, the proportion of total power capacity
sourced from the High Dam has decreased. In 2008, the High Dam accounted for only 9 per cent
of the total available capacity.

Figure 3: Sources of electricity generation in Egypt
The most recent hydropower facility to be brought online in Egypt is the New Naga Hammadi
hydropower facility that began commercial operation in 2008. Although a relatively small
project compared with the rest of Egypt’s hydro portfolio, it is part of a larger drive by the
government to continue to harness its hydropower resources through investing in new
projects.
Renewable Energy Development in Egypt
Renewable energy markets in countries expand and shrink as policies, technologies and
financial incentives change. Developers, manufacturers, investors and other renewable energy
industry stakeholders need to know where the next big market is going to be so that they can
adjust their business decisions accordingly.
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3.9 Policy
In February 2008, the Government announced its ambitious goal to generate 20% of the
country’s energy production from renewable resources by 2020, equivalent to around 7GW of
electricity. Wind will represent 12% and hydro/solar PV will contribute 8%.
The Ministry of Electricity and Energy holds a monopoly over the distribution, transmission and
generation of electricity in the country. Currently, the Government subsidizes electricity for its
population of almost 80m, 40% of which live below the poverty line. However, this introduces a
risk that energy generated by renewable sources could be considered much too costly to
compete with oil and gas given the significant upfront investment required to develop an RE
infrastructure.
The Government, however, appears committed to achieving its target and has proposed a New
Electricity Act, which is currently under consideration. It is hoped the law would encourage
private sector participation in the energy market via a FIT system similar to Germany’s.
It is likely any boost in energy from renewable sources will be well accommodated by the
Egyptian national grid, which is extensive and provides over 99% of the population with modern
electricity services. Furthermore, grid‐connected RE projects currently enjoy priority in
dispatching and Egypt’s central bank guarantees all financial obligations of the Egyptian
Electricity Transmission Co. under the PPA.

3.10 Wind energy
According to the World Bank, Egypt has some of the world’s best wind power resources,
especially in the Gulf of Suez area where an estimated 7.2GW could be developed by 2022, with
additional significant potential on the east and west banks of the River Nile. It is estimated that
average wind speeds in the Gulf of Suez reach 10m/s
Egypt had an installed wind capacity of 430MW at the end of 2009. The country’s largest wind
project to date is a US$490m (€352m) development in the Gulf of el Zayt, commissioned in
2009 with a generating capacity of 200MW
Egypt has also received some financial support from the Japanese Government toward the
expansion of its wind sector, specifically a JPY38.9b (€344m) loan to help finance a 220MW
wind farm, also in the Gulf of el Zayt area. Another 250MW wind farm in the Gulf of Suez is
expected to come on line by the end of 2013, with 10 local and foreign companies already
shortlisted for the scheme.
The Government has earmarked 7,600km2 of desert land for implementing future wind energy
projects, for which all land allocation permits have already been obtained by the New and
Renewable Energy Authority (NREA).
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NREA plans to implement wind projects with total capacities of 2370 MW as part of its strategy
to promote wind energy and is currently preparing to achieve wind projects with total
capacities of 1120 MW. These projects will be implemented through governmental co‐
operation agreements.

Figure 4: Locations and capacities of planned wind projects
First projects with capacities of 540 MW under implementation and its financing procedures
were completed.

3.11 Solar energy
Egypt is located in the “Sunbelt” area that is endowed with high intensity solar radiation ranging
between 2000‐2600 kwh/m2 per annum, with a daily sunshine duration of 9‐11 hours. The
potential for solar increases is improved further given the country’s vast desert land, making it
suitable for CSP development. It is estimated that at least 1GW of solar capacity will be required
by 2020, if the country is to meet its RE target while satisfying the growing demand for power.
To date, uptake of solar projects has been slow due to high capital costs, with only 6MW of
solar PV currently installed and CSP of 30MW as part of a 150MW hybrid power plant. While
the cost of solar technology is expected to decline in the next five to seven years, Egypt has no
clear strategy to exploit its abundant solar resources, although the Egyptian Government is
attempting to stimulate investment in solar by offering free land to potential investors.
In October 2010, the World Bank announced a US$270m (€194m) loan to the Egyptian
Electricity Ministry to build a 100MW solar plant in the south of the country, to be constructed
between 2012‐17 and costing an estimated US$700m (€503m).‐
18

3.12 Hydro
Egypt has substantial hydropower resource, which is exploited by both large‐ and small‐scale
developments. The country has a strong portfolio of small‐scale hydro facilities and an
impressive pipeline of projects planned or already under construction.
3.13 Irrigation water
Agricultural production in Egypt is virtually fully dependent on irrigation. Egypt gets more than
95 percent of its annual renewable water resources from the Nile, and the construction of the
High Aswan Dam, completed in 1971, has allowed Egypt to take full advantage of its share of
Nile flows and increase both cropping intensity and size of the cultivated area. Egypt may face
significant water scarcity within the near future, however, because of the combination of a
more or less fixed supply of fresh water and increasing demands for water owing to population
growth and reclamation of desert land for agricultural production. Because agriculture is the
major water user in the Egyptian economy, it will be important to ensure efficient allocation of
irrigation water across users and uses.
Egypt depends for 97% of its water supply on the Nile. Rainfall is minimal at 18 mm per year,
occurring mainly during autumn and wintertime.
Egypt has four main groundwater aquifers: the Nile Aquifer, the Nubian Sandstone Aquifer, the
Moghra Aquifer between the West of the Nile Delta and the Qattara Depression, and coastal
aquifers on the Northwestern coast. The Nile Aquifer, the Moghra Aquifer and the Coastal
Aquifer are renewable. The Nubian Sandstone Aquifer System, which contains 150,000 billion
m³ of freshwater, equivalent to almost 3,000 times the annual flow of the Nile, is non‐
renewable. Shared with Sudan, Chad and Libya, Egypt’s non‐conventional water resources
include agricultural drainage, seawater desalination, brackish water desalination and municipal
wastewater reuse
It is forecasted that in 2025 the population of Egypt will increase from about 75 million in 2008
to about 95 million, leading to a decrease in per capita water availability from 800 to 600 m³
per year assuming that total water availability remains constant. Furthermore, climate change
is likely to affect water availability to Egypt, although the direction of change is uncertain.
Studies at Alexandria University foresee a decline of up to 70 percent in Nile water availability,
while other studies project an increase in Nile water levels by 25 percent.
Seawater desalination, which already used in some resorts on the Red Sea, is also likely to
become an increasingly important source for municipal water supply in coastal areas of Egypt.
For example, in October 2009 the West Delta Electricity Production Company awarded a
contract for a power plant with a 10,000 m3/day seawater desalination plant near Alexandria.
Brackish water desalination for irrigation may also become more important.
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4.
Inventory, challenges, pathways of upgrading and
recommendations of the GREEN VALLEY FARM, MINYA, EGYPT

Figure 5: Main gate of Minya farm
4.1 Introduction
Sustainable development towards a future where every human being can unfold his or her
individual potential; where mankind is living together in social forms reflecting human dignity;
and where all economic activity is conducted in accordance with ecological and ethical
principles.
To realize this Vision for Sustainable Development in Egypt, Sekem establishes biodynamic
agriculture as the competitive solution for the environmental, social and food security
challenges of the 21st century. Dr. Abouleish began in 1977 to create an oasis in the middle of
the Egyptian desert. Today, SEKEM is a market leader for selected organic products in high‐
grade Demeter‐quality in some countries and runs a successful organic agricultural business on
3000 hectares of farmland close to Cairo. The Egyptian project has not only made the desert
flourish, but has also brought society and cultural expression in the area to life. From
developing kindergartens to universities, SEKEM has inaugurated and maintained multiple
educational activities as well as an academy for the applied sciences and the arts. It also
maintains a hospital for a population of over 30,000 people. In 2003, SEKEM awarded the
“Alternative Nobel Prize”, and has been working for the mutual understanding across the
cultures of the West and East and lasting exchanges.
Minya farm is the newest one of the SEKEM enterprises. In 2008, SEKEM acquired a piece of
land in the Minya Governorate in Upper Egypt on which it intended to found a new farm. The
facility was built within a riverbed (wadi, valley). The area that situated between two mountain
slopes was destined to assist in ensuring the reliable supply of high‐grade organic raw materials
to the initiative biggest firm ISIS. In 2010, the first harvest of dill on the new site collected. That
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has since expanded into a fully‐fledged farming business with a number of full‐time co‐workers
living and working on the premises.

Figure 6: Map of Egypt
4.2 Location of the farm
The farm, called ‘Green Wadi Farm’, is a virgin desert land located in a dry desert riverbed,
embedded in a dry river valley about 18 km long, surrounded by sandstone mountains. It lies
about 450 km south of Cairo, 40 kilometers from the city of Minya and 10 kilometers from the
Nile River.

Figure 7: Satellite view of Green Wadi (Valley) Farm
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Figure 8:
o

o

Coordinates of farm location 27 58’34.98” North, 30 54’47.88” East
4.3 Geology, Soil and Natural Vegetation
•

•
•
•
•

The farm is virgin desert land located in a dry desert riverbed, embedded in a dry river
valley about 18 km long, surrounded by sandstone mountains. Fossils of shellfish remind
of the once wet nature of the region.
Sandy soil, some clay content, limestone subsoil, pplentiful clay minerals
High lime content, low organic matter and carbon contents
Erosions: wind and water erosions are evident in the farm valley and mountains
Wild plants adapted for dryness, deep‐rooted or short‐living plants

Farm Benchmark and Design
•
•
•
•
•
•
•
•
•

Length: 18 kilometers
Width: 60‐90 meters
Total area of farm: 1000 feddan (420 hectare)
The whole farm is subdivided into 25 sections.
Area of each section: 40 feddan (16, 8 hectare)
Each section consists of four units
Area of a unit: 10 feddan (4, 2 hectare)
Each section has four units and one well.
Currently, 8 sections are reclaimed and cultivated (320 feddan, ca. 134 hectare)
“A feddan is a unit of area used in Egypt, Sudan, and Syria.
1 feddan = 24 kirat = 60 meter x 70 meter
= 4200 square meters (m²) = 0.42 hectares
= 1.038 acres.
1 hectare = 2.41 feddan”
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Figure 9: Images of the farm

4.4.1 Inventory of the farm

•
•
•
•

Employees (2012):
1 Farm Manager,
2 Engineers,
1 Accountant,
2 Drivers

Figure 10: Farm staff discussing the daily work
•
•
•

10‐20 Workers (permanent and seasonal workers)
Gender structure: Only men
Ages: 25‐65
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•

Skills: Very basic

4.4.2

Machinery and Equipment

•
•
•
•
•
•
•
•
•
•
•

6 tractors
1 loader
1 bagger
5 motorbikes
8 generators with pumps and diesel tanks
1 service station
3 bio‐fertilizer mixing tank
1 diesel tank
1 tea mix stations
Machine Park
Stables

4.4.3

Animals

•
•
•

2 camels,
450 sheep
Chickens (planned)

4.4.4 Cultivated Crops
•
–
–
–
–
–
–

In Minya Farm:
Winter 2009: Peppermint, Mint, Celery, Dill, Fennel, Cumin, Coriander, Parsley
Summer 2010: Peppermint, Mint, Basil
Winter 2010: Mint, Parsley, Coriander, Dill, Marjoram, Thyme, Chamomile, Onion,
Fennel, Broccoli
Summer 2011: No cultivation
Winter 2011: Chamomile, Onions, Dill, Coriander, Parsley, Calendula, Broccoli,
Thyme
Summer 2012: Basil, Alpha‐alpha
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Figure 11: Plantation and harvesting
•
–
–
–
–
–
–
–

Crops in in the Minya Governorate in Upper Egypt region (outside of the farm):
Cotton (lately)
Corn
Alpha‐alpha,
Sugar Cane (main)
Aromatic plants (main): Parsley, Basil, Dill, Fennel
Wheat
Vegetables: Tomato, Grapes, etc.

4.5 Energy Supply
•
•

•
‐
‐
‐
‐

Renewable energy applications (installed capacity): None
Electricity for the buildings: Energy consumption: 800 Watt LED lamps, 7 hours per day
(120 Watt/ refrigerator – Cooling combination max. 17 h je 100 Watt, energy
consumption per day 2.5 kW (diesel generator)
Power generators:
Total: 8 generators with pumps and diesel tanks:
5 generators of 120 kW power each
2 generators of 140 kW power each
1 generator of 200 kW power

Total power capacity: 1040 kW
4.6 Infrastructure facilities
4.6.1 Service and Machinery Building
•
One Building Complex with machinery park, stables, maintenance workshop, storage
tanks, bed rooms, kitchen, office, and living rooms for the farm workers.
4.6.2 Office and Guesthouse Building
25

•
•

Farm office, internet facility, with guestrooms, kitchen and small vegetable garden
Education and training facilities: guest rooms, 2 office rooms

Figure 12: Buildings on the farm
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4.7 Irrigation water and methods
•
•
•

Mainly ground water
Water use: Overuse
Irrigation system: Micro sprinkler

4.8 Major Climate Characteristics
4.8.1 Wind
•
•

•
•

Constant and relatively strong winds throughout the year:
Mostly hot winds (especially Khamasseen: A dry, dusty, hot, southeast or south
desert wind in the Mideast. Originating over the northern Sahara Desert,
such winds migrate across the Mideast, and they are strongest in the spring):
From North‐West to South‐East
Desert storms: From all sides
The wind speed is higher in the valley of the farm than in the Minya region in general.

Figure 13: Wind speed
4.8.2 Temperature
•
•

Summer: Very hot days with temperatures up to 49°C (June) accompanied
by hot winds. Nights only slightly cool off if at all.
Winter: Very cold nights with temperatures down to ‐1°C accompanied by cold
light winds. Days only slightly heat up.
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Figure 14: Temperature
4.8.3

Daylight

•

Sunrise in the Minya Region is later than in Cairo (by one hour), and the sunset
is also delayed by an hour compared to Cairo (see Graph…)
Through the Valley Mountains, the direct sunrays come later and disappear
earlier. Graph… gives an accurate estimation for direct sun light conditions
Twilight lasts longer than in outer‐valley areas.

•
•

Figure 15: Daylight

4.8.4 Rainfall and Humidity
•
•
•

Generally light rainfall in December and January; 1‐7 mm per month.
Dew
Floods: Every 10‐15 years; Heavy rainfall with floods as a result
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Figure 16: Rainfall
4.9 Inputs
Fertilizers: Organic: compost, bio fertilizer, compost tea, biodynamic preparations, and liquid
organic certified fertilizer
Insecticides: Some Demeter bio insecticides

Figure 17: Harvesting and transportation of yields
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4.9.1 Identification of Most Critical Issues and Bottlenecks of the Farm
The farm is facing key challenges of various nature and disciplines.
Indeed, the magnitude of change needed is immense and fundamental.
Critical issues:
4.9.1.a Weather
•
•
•
•

Desert arid climate with long dry periods
Temperature extremes
Unpredicted heavy rainfall and foods overflow the farm causing extensive
damage (every 10‐15 years)
Wind and water erosion, dust storms
4.9.1.b Cropping system

•
•
•
•
•
•
•

Monoculture cropping system
Low productivity, yields are below average
Lack of an adequate mulching practice
Overwatering in irrigation
Lack of adequate shelters
Lack of windbreaks
Fruit trees, orchards and vegetable plantations are nonexistent
4.9.1.c Economy and management

•
•
•
•
•
•

Low income of the farm
High investments in labor and inputs
Waste Management: None
Telecommunications: Poor internet access
Management and distribution of tasks and responsibilities seems
to be not very clear
Relatively high‐energy costs and diesel oil consumption of water
pumps and generators

4.9.2 Recommendations for improvement, upgrading and rehabilitation of the farm
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In order to meet challenges facing the present situation of the Minya farm, major adaptation,
improvement and restructuring of the current farming systems, energy and water supply is
essential for the survival of this exciting and future oriented enterprise.
The proposed concept is based on optimizing the cultivation system, energetic autonomy and
ecologically semi‐closed system while also providing socio‐economic viability (food, water,
waste management and employment) which considers aspects of landscape, combating
desertification and bio‐diversity management.
The concept consists of four pathways:
Agriculture, farming system and food production
Energy generation, mainly from renewable resources
Environment and ecology
Education, employment, development and marketing
The outputs will be, beside the power, heat and water, food and fodder production, the
promotion of education, training and employment in the region. Soil conservation and
microclimate improvement are further positive effects in sustainable development of the farm.

Figure 18: Pathways of the concept for sustainable development of Minya farm

The basic idea and the principals of the founders of El Minya Green River Farm to produce and
ensure reliable supply of high‐grade organic raw materials and products through
Organic/biodynamic agriculture should be maintained. In addition, the concentration on
cultivation of medicinal herbs, aromatic plants, spices and vegetables is vital for the farm.
The modification and diversification of the present land use, land management and farming is
imperative for the farm sustainability in economic, ecological and social contexts.
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This study considers the existing activities and initiates new ones. It intends to mobilize the
technology expertise and innovation capacity to build expertise and foundation in the farm
towards the development of the vast and largely untapped potentials, and at the same time
help to create a significant new area for development, capacity building, trade and business
over the coming years.
The concept is a replicable model for applying clean energy, efficient irrigation and cultivation
technologies in commercial agriculture, thereby making a significant contribution to improve
the revenue and to ensure economic, social and environmentally sustainable development.

4.9.2.a Agriculture
For rehabilitation of the farm, it is essential to consider the modification and upgrading of at
least two sections (8 units) in the central part of the farm in the feasibility study for
implementing of the proposed concept. This can be gradually extended later to other sections.
‐
Area of each section: 40 feddan (16, 8 hectare)
‐
Each section consists of four units
‐
Area of a unit: 10 feddan (4, 2 hectare)
Total area to be modified: 80 feddan (33, 6 hectare)

Figure 19: Satellite image of the sections
considered for transformation
In order to meet challenges facing the survival of farms, desertification and depopulation of
rural regions worldwide, future policies should put more emphasis on developing the potential
of renewable energy sources, sustainable agriculture practices and advanced irrigation
methods along with the improvement of ecological, economic and social constrains.
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Figure 20: Lay out and a basic model of the Integrated Energy Farm
(El Bassam 2002‐ 2011)
In this context, the FAO of the United Nations in support of the Sustainable Rural Energy
Network (SREN) has developed the concept of the “Integrated Energy Farms, IEF” for
evaluation, planning and implementation of the necessary renovation requirements. It implies
the integration of food, fodder, fiber, energy and water production and supply. It should be
economically, ecologically and socially sound and competitive.
A basic model of the IEF that is modifiable has been created and allocated.


Farm design

The ancestral method consists in planting palm tightly against each other and placing fruit trees
with large foliage, such as: citrus, olive, fig, apricot, and pomegranates between those, allowing
sufficient shade to make it possible for the ground to keep its moisture for several days, even in
full summer. Surfaces between the palm are used for agriculture such as: herbs, aromatic
plants, tomatoes, carrots, sweet peppers, peppers, onions, spinach, lettuce combinations, salad
and various green vegetables.
‐
‐
‐
‐
‐

Introduction of the three levels cropping scheme: 1st level: date palms;
2nd level: Fruit trees; 3rd level: medicinal herbs, aromatic plants, spices and vegetables
Utilization of water saving irrigation systems: Sub‐irrigation and drip irrigation
Planting of wind breaks and shelters
Creation of composting, mulching and composting facilities
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Figure 21: Layout of proposed adaptation of the two sections of the farm
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Figure 21 a: Detailed lay out of the tree plantations
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Figure 22: Photograph illustrate the nature of the three level desert cultivation type

4.9.2.a.i Desert Plant Adaptations and Survival
To survive, desert plants have adapted to the extremes of heat and aridity by using both
physical and behavioral mechanisms. Plants that have adapted by altering their physical
structure are called xerophytes. Xerophytes, such as cacti, usually have special means of storing
and conserving water. They often have few or no leaves, which reduce transpiration.
Xerophytes survive extreme heat and lack of water. Phreatophytes are plants that have
adapted to arid environments by growing extremely long roots, allowing them to acquire
moisture at or near the water table.
Other desert plants, using behavioral adaptations, have developed a lifestyle in conformance
with the seasons of greatest moisture and/or coolest temperatures. These types of plants are
usually referred to as perennials, plants that live for several years, and annuals, plants that live
for only a season.
Desert perennials often survive by remaining dormant during dry periods of the year, then
springing to life when water becomes available. Most annual desert plants germinate only after
heavy seasonal rain and complete their reproductive cycle very quickly. They bloom
prodigiously for a few weeks in the spring, accounting for most of the annual wildflower
explosions of the deserts. Their heat and drought resistant seeds remain dormant in the soil
until the next year's annual rains.
4.9.2.a.ii Trees and shrubs for desert climate for food, fiber and shelters e.g.:
•
•

Acacia (Acacia nilotica) *
Argan tree (Argania spinosa)*
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
*

Black locust (Robinia pseudoacacia L)*
Broom (Ginestra) (Spartium junceum)*
Cardoon (Cynara cardunculus L.)*
Citrus (oranges, lemons, grapefruit, and limes), (Rutaceae.) *
Common reed (Phragmites communis Trin.)*
Cordgrass (Spartina ssp.)*
Date palm (Phoenix dactylifera)*
Eucalyptus (Eucalyptus spp.)*
Fig‐tree (Ficus caraca L.)
Giant reed (Arundo donax)*
Gigant knotweed (Polygunum sachalinensis F. Schmidt)*
Jatropha (Jatropha curcas) *
Jojoba (Simmondsia chinensis)*
Miscanthus (Miscanthus spp.) *
Olive (Olea europaea.)*
Perennial ryegrass (Lolium perenne L.) *
Pomegrante (Punica granatum L.)
Poplar (Populus spp.)*
Sesbania (Sesbania spp.)*
Willow (Salix spp.) *
= perennial crops

4.9.2.b Restructuring of the farm and creating new facilities







Incorporation of green houses for growing vegetables for domestic
use (maximum Water use efficiency and productivity compared to land culture)
Implementation of a fish lake
Swimming pool for tourists promotion (optional)
Replacement of diesel generators through wind and solar power supplying systems
The lake is to be situated in one unit and the greenhouse on another, or both on one.
The solar and wind parks need to be constructed on the hills nearest to the farm

Figure 23: Example for wind turbines location
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4.9.2.c Energy sector
Energy production and consumption at the farm has to be environmentally friendly,
sustainable, and ultimately based mainly on renewable energy sources. It includes a
combination of different possibilities for non‐polluting energy production, such as modern wind
and solar electricity production, as well as the production of energy from biomass. It should
seek to optimize energetic autonomy and an ecologically semi‐closed system, while also
providing socio‐economic viability and giving due consideration to the newest concept of
landscape and bio‐diversity management.
The concept considers the following energy sources to ensure a proper energy supply for
different applications, needs and activities:
4.9.2.c.i Energy forms








Heat
Heat is needed to produce hot water for domestic use, space heating in
winter seasons, water distillation, desalination, cooking, crop drying and processing.
Electric Power
Major applications are lighting, cooling, refrigerators, and power generators
for water pumps, communications (radios, television, weather information
systems, mobile telephone, computers, and fans), internet access, electric
cars and electric bikes.

4.9.2.c.ii Energy generation systems
Heat generation systems
Solar heat generators: Evacuated tube collectors, batch solar heaters, flat plate
collectors, and concentrated thermal power devices (CSP).
Wind turbines and solar power generators (photovoltaic) and concentrated solar
thermal power (CSP)
Solar cookers and solar ovens, biomass stoves, steam technology and concentrated solar
thermal beams. In this context, the establishment of an energy plantation on one unit
may be beneficial.
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Figure 24 a: Biomass stoves by IFEED

Figure 24 b: Some recently developed solar cookers
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4.9.2.c.iii Recommendations for Renewable Energy Supply and Utilization







Deployment of wind turbines with a total capacity of 350 kW for electricity
supply and 2‐3 water pumps. This should cover the needs of the service center of the
farm. Installation of a solar park with the total capacity of 15 kW for the office
and guesthouse building.
Installation of 50 m² solar thermal collectors hot water supply
Replacement of the water pumps and generators with more efficient
and less power consuming new equipment.
Improving the efficiency of energy consumption.
Introduction of one electric car and one electric bicycle
Building of energy storage capacities for power and hot water

4.9.3 Irrigation Systems
Following irrigation systems are to be compared:

Sub‐irrigation system

Hydrip technology

Drip irrigation system

Micro sprinkler

More crops for drops strategy

The “soft path” approach to water should focus on water‐use efficiency and
on lowering demand, supported by economic and institutional instruments, rather
than on further attempts to increase water supply.
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Figure 25: A simulated model of a converted part of the Green Valley Minya Farm
into Desert Oasis (Melano Media 2013)
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4.9.4 Research, Training, Education, and Facilities
The farm could also offer the possibilities and facilities for external researchers, scientists,
universities and companies in carrying out their investigations and experiments in the fields of
desert ecology and cultivation, energy technologies, irrigation, farm management, training and
education. This would promote the eco‐tourisms to the farm and create additional revenues.

4.9.5 Economic and social impacts
4.9.5.a
The concept includes social and economic elements of great importance
for the population the region:
‐

It offers new job for farmers and technicians of different disciplines in farming,
irrigation, landscape, animal husbandry, food conservation, and energy
technologies.
The project opens chances for young people in training and improvement of their

‐
skills.
‐
It will attract different groups of researchers, planners and officials from various
disciplines and authorities.
‐
The promotion of eco‐tourism will improve the income of the farm.
‐
The processing and conservation of food could have positive economic effects.
‐
The production of solid fuels from biomass residues represents
additional economic revenue
‐
Represents a key solution to reduce the depopulation of rural communities
‐
Substantial reduction of energy costs.
‐
Reduction of irrigation water needs

4.9.5.b

Impact on climate, environment and desertification

The implementation of the project has several positives effects on the soils, climate and
the environment:
‐
Improving soil conservation
‐
Increasing soil fertility
‐
Water conservation
‐
Creation of a favorable microclimate
‐
Protection of the farm and Installations from sand and dust
‐
Combating desertification
‐
Reduction of water and soil erosions
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‐
farm

Improving of the micro climate inside the farm, 5‐10 °C less than outside of the

4.9.6 Financing, funding and sponsorship sources of the project
4.9.6.a Funding requirements and sources
The project should have a core budget for covering the implementation period. For
better visibility, coherence and coordination, it is suggested to apply a model of basket
funding, where donors and other funders would contribute to a common pool.
Supplementary direct funding could be channelled to specific funding programs.
Financing for the project can be sourced from e.g.:







ENTRP
Energy Facility
European Research and Technology Development 7th Framework Programme.
EduLink programme of the EU funds Higher Education links between European
and ACP institutions
EU Member States
Private foundations/charities (e.g. CSR‐related)

Other support (including in‐kind, know‐how etc.) could be mobilised from e.g.:














European Energy Agencies
Utilities
Private sector
National, regional and local authorities (public subsidies)
Global Public Banks‐ KfW, WB, ADB, etc. – release funding with better rates and
conditions
Multilateral and Bilateral donor organizations – EU, GIZ, JICA, SIDA, US aid, Japan
etc.
Commercial Banks – International, regional and local – Ecobank, HSBC (Global
Investment Fund‐ CC Fund) etc.
The Global Environmental Facility (GEF) ‐ Special Climate Change Fund, Least
Developed Country Fund, Adaptation Fund
UNFCCC process ‐ Fast Start Finance (USD 30 billion)
The Global Village Energy Partnership (GVEP)
International, European and African Biofuels organizations and Renewable
Energy Funds
Solar and wind companies
Individual donations
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4.9.6.b.

United Nations Framework Convention on Climate Change /
Nelson Mandela Foundation and William J. Clinton Foundation
IRENA.org/adfd
Additional sources of funding

Gifts and Grants, government subsidies, development assistance, guarantees, ‐ insurance,
concessionary loans, commercial loans, concessionary Investment, commercial Investment,
Supplier credit, customer Up‐front Payments, entrepreneur’s capital and equity, favorable tariff
regimes required – long‐term tariff to protect the investments.

4.9.7 Outlook, recommendations and procedure for implementation
At economic, ecological, social and political levels, the study strives to agree on first steps
towards institutionalizing a strong act of action of protagonists, pursuing an ambitious survival
concept and scientific, entrepreneurial agenda, meant to bring the idea of Integrated Energy
Farming down to earth – to Minya “Green Valley Farm” as a new approach for an Integral
Desert Farming System.
The study outlines the major challenges facing the farm which influences its further
development. Substantial inventory, investigations and data analysis showed that deficits and
obstacles are considerable but can be overcome.
The farm has huge potential to be developed into one of the most innovative and future
oriented farms in desert region in national, regional and global context. The necessary
blueprint for execution has been performed and described.
The decision for enforcement of the plan has to be taken by SEKEM, which also has to verify the
priorities and the sequence of the necessary steps. Sekem is advised to constitute the
necessary team for implementation in close coordination with Afrisolar and IFEED.
4.9.7.a






Members of the proposed operative team:
Overall coordinator
Agriculture expert
Energy and renewable energy expert
Irrigation and greenhouse expert
Funding and financial expert
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The results of these consultations should merge in verifying the outlined technical
possibilities including their availability in the local market in a concrete proposal ready
for funding application of the “Desertculture” project. Egyptian companies, enterprises
and authorities are to be consulted and participated.
We propose to initiate a core budget for covering the implementation period. For better
visibility, coherence and coordination, it is suggested to apply a model of basket funding,
where donors and other funders would contribute to a common pool. Supplementary
direct funding could be channeled to specific funding programs.
This concept is in full consistency with the strategy of the Egyptian Ministry of
Agriculture and Land Reclamation 2012:
“Vision of the strategy
To achieve comprehensive economic and social development based on a dynamic
agricultural sector paying growth, while capable of sustained and rapid special attention
to helping the underprivileged social groups and reducing rural poverty.
Mission of the strategy
Modernizing Egyptian agriculture based on achieving food security and improving the
livelihood of the rural inhabitants, through the efficient use of development resources,
utilization of geopolitical and environmental comparative advantages of the different
agro‐ecological regions.”
DESERTCULTURE is a new concept and new project for rehabilitation and maintaining
the vital role of deserts in our life, and it is also a concrete project. It targets food and
energy, nature and culture, diversity and dignity, economy and society. It combines
strategic approaches of clean technologies sustainable development in peace with our
self and nature.
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