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2. Introduction

.S806SSy ! dAdzAG wWnuwH YR WdzyS HnH-ERgyB®@INEfus OF NN !
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and the German BMZ and implemented by GIZ. The project included etgdrgssessment of the

impact of nexus farming solutions, based on data collection and financial feasibility studies carried out

for two nexus farming greenhouses GEBAL had set up in Dandara and Esna, Upper Egypt, as well as in
the Oasis of El Heiz in Egy@a 2 SaAaGSNYy 5SaSNI® ¢KNRdAZAK | &SNR
workshops, GEBAL assessed what different stakeholder groups need to support the replication of
nexus farming solutions across Egypt, and how an enabling political, social, cultural, e¢ca@ramic

financial environment can be created that assists farmers with a{scgke uptake of nexus farming

solutions. The project also entailed the delivery of training courses for trainers, farmers, researchers,

and extension agents.

This report providean overview of the sustainability impact of this project. The report is organized in
sections that respond to selected Sustainable Development Goals.

3. The Need for Nexus Farming

Egypt is facing a serious future challenge: How will we satisfy the fooduarition needs of a rapidly
growing population with limited land resources and dwindling water resources? In order to address
this problem, we need to develop innovative food production solutions that make use of every input
and output, that are based ocircular models of resource use, and that boost the production of food

for every single drop of water. To phase out the use of fossil fuels, such systems should be run entirely
by renewable energy, thus cutting down on emissions and pollution and sadagfarmers large
amounts of money. Saving money means raising monthly incomes for rural families and thus positively
affecting the health and quality of life of farmer families.

albye 2F 932LlJiQa NMUzNFf | NBFa & iticityf waterraddisewaded A O LJd
while existing services are often based on the combustion of fossil fuels. Most small farmers in Egypt

still practice flood irrigation and use Diesel or electrigibyvered pumps to pump water for irrigation

- either from canal®r from aquifers onto their fields. The use of fossil fuels for pumping means that
agricultural irrigation is intrinsically connected to the emission of greenhouse gasses. Rising Diesel
prices are making it more and more difficult for farmers to irrigateying led many Egyptian farmers

to either reduce the area of their irrigated lands or to abandon farming altogether. Moreover, flood
irrigation is a very wateinefficient irrigation practice, particularly considering that Egypt is a water

scarce countryhat is expected to fall below the threshold of absolute water scarcity within the next

FS6 @SENBR®D® ! ANRKROdzZ (dzNB O2yadzySa 20SNJ ymw: 2F (K¢
challenge, and to feed a population of 104 million that grows by an exilfeon every 610 months,

the country imports much of its food. Egypt derives over 50% of its wheat from outside the country
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and, formerly the corn chamber of the Roman Empire, has become the largest wheat importer in the
world. Food imports create a depdency on the world food market and make Egypt vulnerable to
price fluctuations.

While successful models for sustainable farming exist, there still needs to be @talgeuptake of

sustainable and nexus farming techniques across the country. As tlegityaf Egyptian farmers

work on small to mediunscale farms (between % acre and 20 acres), this represents a challenge, as
farmers, who already struggle with water scarcity, climate change impacts, rising prices, and
increasingly competitive farming cditions, often lack the money, capacity, and access to information

and technology required to replicate such successful models. It is clear that the kind of investment
GKFd A& ySSRSR (2 02y @SNI (KS YI-@narNiEnis@anibe 9 3 & LI €
delivered by one entity alone.

As Egypt is committed to achieving the Sustainable Development Goals by 2030 and is also a signatory
to the Paris Agreement on Climate Change, community development solutions in the fields of water
and energy povision have to be sustainable as well as low on carbon emissions. As the concept of
sustainable development integrates environmental, economic, and social dimensions, community
development solutions that are to be sustainable cannot only rely on techsidations. They also

need to consider environmental impacts, poverty alleviation, social and gender equalitstetomg
affordability, job creation for both genders, and capacity and kimaw for sustainable operation and
management.

4. GEBALOGs Ne xngModela r mi

In order to test innovative farming solutions on the ground, it is critical to implement models that

cannot only be assessed in operation, but that can also function as training spaces that offer farmers
opportunities to see such innovative modeiirst hand. Between 2017 and 2022, GEBAL installed
Y2RSt 3INBSyK2dzaSa Ay GKS 2Fara 2F 9f 1 SAT Ay 93
in Upper Egypt. These two nexus greenhouses integrate sustainable food production, water use, and
energy production in one combined solution. They are both based on a circular model of resource use,

are fully solar/powered, and integrate fish and crop production for a more intensive and healthier
production of food. The models are based on two differentigies:

3.1 SolarPowered Shadélouse

The shadéwouse is a more affordable structure that is based on locally available materials and easy to
install. The shadhouse is a standard greenhouse (9x30m) consisting of a steel structure and a shade
net. Themodifications that GEBAL made was the inclusion of a fishpond that enables a circular
production process wherein water from the fish tank is used for the irrigation of vegetables grown in
the greenhouse. For that purpose, a portion of the shadese was dsignated to house a small
fishpond. The fishpond consists of a polyethylene sheet and can houseXufisto Figure 1 shows a
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sketch of the desigof the nexus greenhouses and Figure 2 is a picture of the shade house model
installed and tested intheoadsa 2 F 9f | SAT Ay 938LJiQa 2SaiSNy 58:

7P

Figure 1Basic sketch of the nexus greenhouse desigeluding a solar system, a fishpond, and crop
production with drip irrigation system.

Figure 2Picture of the shade house model installed in El Hasisowith solar panels showing on the
left, the shorter section of the-khaped greenhouse housing the fishpond, the crop production housed
in the longer part of the shade house.
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3.2 SolarPowered Climate Controlled Greenhouse

The solapowered, climag-controlled greenhouse models were established on an area of 640mz2
(16mx40m) each and are covered with 200um plastic sheets. The greenhouse structure is a stable
construction of galvanized steel pipes, built on a concrete baseplate. The greenhouseacaessed
through a slide door and has a working area for diverse agricultural operations. For an optimal climate
for the plants, the greenhouse is equipped with a cooling system and a climate control unit. This
cooling system is based on the principle g&porative cooling, based on water. Air is sucked out of

the greenhouse on one side of the greenhouse with the help of fans, which, in turn, means that new
air is sucked into the greenhouse on the opposite side. This air passes through a cardboard pad that
can be wetted and thus ensure that the air that enters the greenhouse is cooler.

The cooling system includes 4 exhafssts, one 1.5 hp motor and pamboling materials which are
connected to a water pump to drop water on the cooling material. Theater droplets are then
collected in a tank and circulated back to the cooling system. Two fans are installed in the middle of
the greenhouse for better aiirculation and climate regulation. The climate control unit includes
sensors for temperature andelative humidity that are connected to a controller regulating the
exhaustfans and the cooling system according to the needs of the plants. Water for thiridygtion

system and the cooling system are pumped up from the Nile. The irrigation waterasl $b a 30m3
fishpond, while the cooling water for the pads is stored in a water tank. This fishpond houses 3,000
fish and is aerated by a water shower system to adjust the oxygen levels for the fish. All pumps, motors
and systems are operated by solareggy.

Figure 3 shows the climatpntrolled greenhouse model installed in Dandara and Esna in Upper
Egypt, with larger solar panels showing at the front of the greenhouse. Table 1 summarises the
technical specificationsf of the two different models presshhere.

Figure 3.Climatecontrolled greenhouse in Dandara, Governorate of Qena.
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Table 1:Comparison of technical specs of the two nexus greenhouse solutions

Specifications

BINENSTS

Construction

Off Grid Power
Supply

Cooling System

Climate Control

Plants Grown During
TestPhase

Fishpond

ShadeHouse

8m x 30 mM(240m2)

Galvanized steel pipes
Shade net

1.4 kW PV modules + 3 kW
inverter (drive) + 2 batteries
(200 Amp, 12 Volt)

Only shading sheet

Green Peppers

Climate-Controlled Greenhouse

16m x 40m (640m2)

Concrete Baseplate
Galvanized steel pipes
200um Plastic Sheets

15 kW P\modules + 15 kW Inverter
(Drive)

4 exhaust fans + 2 circulating fans
1.5 hp motor + pagtooling material

Temperature Sensors + Relative
Humidity Sensors + Controller

Green Peppers

With aeration system shower | 30m? with aeration system (shower

on the top)

on the side)
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5. Introduction to the Nexus Farming Testing Locations

CKA&d ONARST 20SNBASg 2F (KS (g2 t20FGA2ya Ay @6KA
and tested, and where research was carried out as part of the present project provides some
environmental, social, and economic context for the operation asld of the greenhouses in local
agricultural livelihoods. Ensuring a sustainable uptake of nexus farming in Egypt goes welltheyond
development oftechnical modelslit alsoincludes the adjustment of nexus farming solutions to local

needs and conditions

4.1 Dandara, Qena Governorate and Esna, Luxor Governorate, Upper Egypt

Upper Egypt is among the Egyptian regions suffering the most from poverty. AccorthddXa019),

L12 SNIie aNBYFAya | YIFI22NJ OKIffSy3aSsy SalLISOArtte A
cn LISNI OSyideéed G GKS &lYS GAYSZ ! LIISNI 93 LIALY
services, for example regarding sewage water mansge and treatment. Qena is being tackled as

2yS 2F GKS O2dzyiNEQAa LR2NBad 32 0HaEaWT LibGla |+ &
Development Prograpwhich was started in 2019. We propose two project locations in Upper Egypt,

one in Qena and one in Luxor Governorate, where targetgah will be accessed through the NGO

Dandara Cultural Center, which is based in Dandara, Qena.

The Dandara Cultural Center (DCC) is an NGO with its center in Dandara that operates all across Upper
Egypt between Dandara and Nuba. The NGO has several bmngictluding the Dandara
Development Center (DDC), which focuses on generating economic development in Upper Egypt. The
DDC has been particularly active in creating job and income opportunities for women and youth, with
several regionally famous projedtscludingjewellery making workshops for women, and a factory

that makes local pickles. Both the DCC and the DDC offer substantive training measures for farmers,
youth, women and children. The centers have been funded by multiple donors, including GIZ and
USAID, and are very experienced with implementing dduaoded projects.

The NGO owns a guesthouse right on the Nile in Dandara where it conducts training programs and
community meetings. The NGO is extremely well connected with local families, espeitiallgss

well-off households that may be struggling with income, job opportunities or the lack of knowledge

FYyR OF LI OAled D9.![ Q& GSIY YSYOSNER KIF@S 62N)] SR ¢
implementation of waste management systems and thevelopment of green curricula for local

daycare centers. The DCC has been running English language and business programs for local residents
AY LI NIYSNERKALI gAGK 1!/ Qa {OK22ft 2F [/ 2yGAydaAy3
represented at dlof the NGOs events and have a strong voice in shaping its projects and activities.

According to the Dandara Development Center, this project will help farmers in Upper Egypt acquire
the skills, capabilities and capabilities to invest in clean and renlewaergy and to introduce

7


https://www.ifad.org/documents/38714170/40865296/Investing+in+rural+people+in+Egypt/24dc8bdb-2d70-4802-9771-f52122fb3c40
https://www.ifad.org/documents/38714170/40865296/Investing+in+rural+people+in+Egypt/24dc8bdb-2d70-4802-9771-f52122fb3c40
http://ueldp.gov.eg/en/upper-egypt-local-development-program/
http://ueldp.gov.eg/en/upper-egypt-local-development-program/
http://ueldp.gov.eg/en/upper-egypt-local-development-program/

nexus 4

german
Co-funded by cooperation
the European Union DEUTSCHE ZUSAMMENARBEIT

unconventional agriculture based on agricultural manufacturing industries and value chains, working
on economic development and increasing farm income to provide a safe and stable life in the
governorates of Qena and Luxor. Thejpct works to provide an appropriate environment in which

a great deal of gender equality can be provided by providing an opportunity for the participation of
girls and women of up to 35%. The Dandara Development Center would prepare and coordinate the
project by providing the target group, project implementation sites and the volunteer team, providing
the required technical support and assistance in monitoring and evaluation activities, programs and
projects and documenting all activities and programs.

The proposed village is a part of Dandara, which has 100,000 inhabitants. Farmers in Dandara grow
bananas, wheat, corn, clovend vegetables. Local families suffer from low incomes, unemployment
and a lack of local employment opportunities, as well asbfams in the marketing process of
agricultural products. The integrated greenhouse will be overseen by the NGO Dandara Development
Center, which will select a committee to operate and maintain the greenhouse. Seedlings and plants
cultivated in the greenhese could be marketed to companies specialized in medicinal plants and
vegetables in Beni Suef and Giza. These companies, who are already partnering with farmers in
Dandra, guarantee local operators a fixed price and send their engineers for technicaitstipys
facilitating a more sustainable future maintenance strategy. The chicken incubator system would be
run by a group of local women, while the project would be overseen and facilitated by the Dandara
Development Center.

In Esna, Luxor Governoratehare the Dandara Development Center also has a branch, the target
village would be Farsia, a village that is inhabited by 20,000 people. Local farmers grow sugarcane,
wheat, corn, vegetables, clover, tomatoes and fish. As in Dandara, unemployment is high,
employment scarce and marketing opportunities limited. For this reason, it is important to add value
to local crops. The projects will be operated and managed in the same way as in Dandara, with the
NGO overseeing the project and a selected committee wgrkbon the direct operation and
maintenance of the system.

4.2 El Heiz Oasis, Western Desert of Egypt

El Heizs a small oasis located 400 km to the southwest of Cairo. The oasis is home to around 5,000
inhabitants, housed in scattered villages of a few hundred inhabitants each. Local livelihoods depend
on farming, with dates being by far the most important crapcounting for around 70% of family
incomes. Farmers also grow watermelons, wheat (mostly for home consumption), some vegetables,
as well as clover and maize for animal production. With the nearest town, the oasis of Bahariya,
located 40 km away, El Heiza very remote village. Not connected to the national electricity grid,
which ends in Bahariya, El Heiz receives its power from local, {p@seled generators that run only

6 hours per day, from 6 pm to 12 am. The only water source in El Heiz ishiten@andstone Aquifer,

a finite aquifer of fossil water that is between 200,000 and 1 million years old. Under current climatic
conditions, this aquifer receives very little recharge, which is why it is internationally classified as finite.
Water is pumpd up from depths of between 150 and 1,200 meters. As artesian wells ran dry over the
past two decade, farmers do need a pump to access this water. Many pumps are still operated by
Diesel generataHowever, solar pumping is becoming more and more populéne oasis, especially

8
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given the rising Diesel prices. The old lands, mainly date palm forests under which additional crops are
being grown, are irrigated by flood irrigation. Here, local families share land that is irrigated by a large
well operated by he government. Every family has access to irrigation water one day per week and
uses this day to flood their fields arouttie well. Newly developed lands around El Heiz are irrigated

by privately owned wells that are all solpowered. The younger farmensho drive these land
expansions also experiment with drip and sprinkler irrigation, although some of this new land is also
irrigated by flood irrigation.

5dzS (G2 GKS 2FaraQa t20FG4A2y Ay (KS YARRITAs 2F (KS
means agricultural inputs such as fertilizers and pesticides, are brought in from Cairo and thus
comparatively expensive. Moreover, selling agricultural produce is a challenge and requires either the
transportation to markets in Cairo or the sellitgvendors who come into the oasis, but who also

determine the price. Local agricultural markets are limited, especially for higher end crops, although

local farmers do sell on the markets in Bahariya and Farafra oases.

6. Nexus Farming and the Sustainable Development Goals

The nexus farming models were designed to advance more sustainable and «imateproduction

methods for Egyptian farmers. Their designs, which enhance food production while encouraging a

more sustainable use of resourceghile also educing carbon emissions, bear the potential to

transform food production systems in Egypt. Moreover, they represent an opportunity to encourage
climatessmart agriculture in a country that is vulnerable to climate change impacts. The successful
replication of such models can help Egypt achieve Sestainable Development GoaBDGsand

9328 LJiQa ! ASYRI HnonX gKATS Fftaz KStLAYy3 (GKS O2 dz
the COP27 Conference in ShaakSheikh, Egypt has placed stress on rimggits greenhouse gas

emissions reduction goals.

A 2 4 A x
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on the following SDGs:

| SDG 1 No Poverty
SDG 2 Zero Hunger
SDG 3 Good Health andVell-Being

SDG 4 Quality Education
SDG 5 Gender Equality
| SDG 6 Clean Water and Sanitation
| SDG 7 Clean and Affordable Energy
9
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SDG 8 Decent Work and Economic Growth

SDG 11 Sustainable Cities and Communities

SDG 13 Climate Action

SDG 16 Partnerships for the Goals

This report assesses the impact of the GEBAL nexus greenhouse models, as an example of nexus
farming in Egypt, on different SDGs. The report also includes thetiastisonducted of the project

& 2 | {EfeNjyFoodNexus Farming: Upscaling Solutions for Small and Meflidl £ S CI N &aé o
Ly 2NRSNJ (2 |a4a8aa GKS ySEdaA FINXYAY3I Y2RSt&aQ LISN
general performance of the two genhouses, data was collected in two of the greenhousin®

model in El Heiz and the model in Dandara. The data collection entailed data on:

=

Water consumption (water meters were installed for in and out)
Electricity consumption

Fertilizer consumption andost

Pesticide consumption and cost

Temperature inside the greenhouse

Water temperature in the fish pond

Ph value of the fish pond water

Oxygen level of the fish pond water

EC (electric conductivity) of the fish pond water
10 Salinity of the fish pondiater

11. Amount and cost of fish feed

© e NGO~ WODN

This data was used to calculate the total productivity and economic performance of the greenhouses,
as well as their environmental performance. Interviews with the farm operators led to further insights
into the social irpacts of the greenhouses.

10
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SDG 1: No Poverty

NO
POVERTY

SDG 1 entails the eradication of poverty by 2030. The nexus greenhouses designed by GEBAL have the
potential to increase the productivity, particularly of small agricultural areas. EspeciallytiadoNgde,

the size of agricultural areas has been becoming smaller over the past decades due to fragmentation.
The Islamic inheritance system foresees that land is divided among the children of a deceased person,
a process that over generations result§anm areas that in the Nile Delta reach sizes of a quarter of

an acre. These land sizes are too small to sustain the income of a farming family. It is therefore critical
that farmerscanmake the most out of these small land plots.

In order to assess whieer nexus farming models are financially feasible for small and mesiizead
FINXYaz FyR Ay K2g FIN GKS&@ OFy NIFrA&aS FFINY¥SNBRQ A
part of this project:
1. A GEBAlinternal financial feasibility studygcarried out by a consultant hired by GEBAL, in
LI NIYSNEKALI 6AGK D9.! [ Qad GSOKYyAOIf adarTF¥
2.1y AYRSLISYRSYy(d FSraAiroAatAde addzReée FT2NI D9.! [ Q&
GEBAL by SME Consulting

3. An independent feasibility study for an open farmexus farming model designed and
AYLX SYSYGSR o6& D9.![ Ay 938L)XiQa bAfS 5Stdlz
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1. GEBAlnternal Financial Feasibility Study

The project also entailetihe production of a GEBAhternal economic feasibility studyhat included

the production of detailed business plans and models for the different greenhouse models. This
assessment was critical in the context of determining whether the nexus greenhouse models
represent viable and sustainable investment opportunitesy R Ol y LR Sy Al ftfte Sy
incomes in the medium to long term (within 5 to 10 years). The feasibility study included a calculation

of payback durations and return on investment under different financing scenarios that included:

4. Equity Financing

Combined Equity and Debt Financing
Combined Equity, Debt and Grant Financing
Debt Financing

Grant Financing

Combined Grant and Debt Financing

10 Combined Grant and Equity Financing

© o N O

The study shows that both greenhouse models can be made economically viableaamdhe

LR GSYGdALFt (G2 AYLINRGBS FTINYSNAQ AyO2YSao ¢KSe Oly
from the first year of operation, even if financed completely by debt. In heavy debt financing, the bulk

of revenues is eaten up by loan repaymemtsl gractically earnings will come from sethployment

salaries. This treats the family farm greenhouse, however, as a business unit. In such a case, a user
friendly accounting instrument needs to be in place for farmers to ensure that for the payback
duration of the project they are fulfilling all the necessary payments, breaking even, and not
challenged by hidden unaccounted for costs.

The feasibility study assumes that greenhouse output is demanded by an accessible market, and at a
price that motivatesa sustained production. Testing the produmarket fit is essential to the
sustenance of production because the cost of producing in greenhouses is substantially higher than
on regular open fields (both operating and initial costs are higher). Retailscheggent a market for

this upgraded quality produce, and domestically supplying these foods ensures their freshness as well,
making this the domestic marketing channel with the most financially rewarding potential for
greenhouse output. Yet, there are lit@tions for individual farmers because a small farm unit (even
with consistent output schedules) does not provide enough supply volumes to fill the shelves and
achieve brand recognition amongst retail shoppers. This implies that a cooperative for eellecti
marketing might be essential for the success of greenhouses, whereby a large group of small units
consolidate their output under one brand name and supply retailers with a quaitgistent product.
Meaning also that a quality assurance function wouded to be run by this marketing cooperative,
along with packaging and logistical frameworks. The alternative is to only enable farmers to produce
more output per squareneter, at an improved quality, and leave them to continue selling in the
existing domstic channels run by wholesale traders and markets. This is a lower paying channel, but
it also requires less rigid standards and is already accessible to farmers, making it a safer and more
familiar selling channel.

12



Co-funded by
the European Union

german

cooperation
DEUTSCHE ZUSAMMENARBEIT

1. Shade House Model

Table 2 shows the results of the financial feasibility studyafshade house model, based on the one
installed in El Heiz. Figurgpdesents the results of the financial calculations as a graphic.

nexus 4

Table 2:Shade house model (based on El Heiz mdoetl on armgatesalesand a éarge 1,440
squaremeter greenhouse (the size of the original model was increased to maximize profitalitiey
assumption here is that a group of farmers would work together on operating the greenhouse

Year 11 Owards:
Realized Profit
after initial capital
Yearly Cost of Realized Profit costs are covered
Equity based on a during first ten (At NPV) EGP

Type of Financing | Debt Amortization |9% inflation rate Payback Period years (At NPV) 153,000

100% Equity 0 23,996 10 Years 35,982 59,978

100% Debt 27,816 0 10 Years 32,162 59,978

100% Grant 0 0 0 59,978 59,978

50% Grant 50%

Equity 0 11998 10 Years 47,980 59,978

50% Grant 50%

Debt 13908 0 10 Years 46,070 59,978

50% Equity 50%

Debt 13,908 11,998 10 Years 34,072 59,978

Equal weight to

all three; 33%,

Grant, Equity and

Debt 9272 7998.666667 10 Years 42,707 59,978

Low interest

Development

Debt Financing

(5% i-rate) | 10 Years 0

100% Debt 20,500 0 10 Years 39,478 59,978

Equal weight to

all three; 33%,

Grant, Equity and

Debt 6833.333333 7,999 10 Years 45,146 59,978

50% Low interest

Debt and 50%

Grant 10,250 0 10 Years 49,728 59,978

50% low interest

debt and 50%

Equity 10,250 11998 10 Years 37,730 59,978
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60,000 B Year 1 income
B Year 2 income

~ Year 3 income

B Year 4 income

40,000 8 Year 5 income
[ Year 6 income

[ Year 7 income

20,000 [l Year 8 income
' Year 9 income
[ Year 10 income

[ Year 11 income
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Figure 4Financial feasibility ofede house modelfarmgatesales:large 1,44Gquaremeter
greenhouse

Table 3 shows the same model for a retail sales scenario, while Figure 5 is presenting the result in
the format of a graphic.
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Table 3:Shade house model (based on El Heiz mdmdied on retaitalesand a &rge 1,440square-
meter greenhouse (the size of the original model was increased to maximize profitabititg
assumption here is that a group of farmers would work together on ajoey the greenhouse

Year 11 Owards:
Realized Profit
after initial capital
Yearly Cost of Realized Profit costs are covered
Equity based on a during first ten (At NPV) EGP
Type of Financing | Debt Amortization | 9% inflation rate Payback Period years (At NPV) 153,000
1 100% Equity 0 23,996 10 Years 132,232 156,228
2 100% Debt 27,816 0 10 Years 128,412 156,228
3 100% Grant 0 0 0 156,228 156,228
50% Grant 50%
4 Equity 0 11998 10 Years 144,230 156,228
50% Grant 50%
5 Debt 13908 0 10 Years 142,320 156,228
50% Equity 50%
6 Debt 13,908 11,998 10 Years 130,322 156,228
Equal weight to
all three; 33%,
Grant, Equity and
7 Debt 9272 7998.666667 10 Years 138,957 156,228
Low interest
Development
Debt Financing
(5% i-rate) | 10 Years 0
8 100% Debt 20,500 0 10 Years 135,728 156,228
Equal weight to
all three; 33%,
Grant, Equity and
9 Debt 6833.333333 7,999 10 Years 141,396 156,228
50% Low interest
Debt and 50%
10 Grant 10,250 0 10 Years 145,978 156,228
50% low interest
debt and 50%
1 Equity 10,250 11998 10 Years 133,980 156,228
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Figure 5:Financial feasibility of shade house modedtail sales: large 1,440 squaneeter
greenhouse.

2. ClimateControlled Greenhouse Model

Table 4 shows the financial feasibility calculations for a clirnatgrolled greenhouse based on the
model installed in Dandara, Upper Egypt. Figure 6 presents the same results graphically.
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