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1. Introduction

The current appendix aims to summarize the main assumptions, hypothesis and results of the Building
resilience to cope with climate change in Jordan through improving water use efficiency in the agriculture
sector (BRCCJ) Project’s Economic and Financial Analysis.

The document summarizes the main assumptions, hypothesis and results of the Project’s economic and
financial analyses. The profitability indicators are calculated taking into account the outcomes, phasing and
expected beneficiaries for each type of activity beyond project lifetime. Sources of information combine
specialized papers and references (see References), official data and field visits. The resulting figures were
double-checked with technical specialist for each source of benefits. In addition to the estimates on main
profitability indicators, a sensitivity analysis was conducted to test the results and a risk assessment matrix
prepared to link the current risks and the EFA estimates. Finally, Cost-efficiency benchmarks are being
provided.

2. Project Summary
2.1 Main assumptions

Costs and financiers. Total project costs are estimated at US$ 33.25 million. The total comprises a GCF
grant of US$ 25 million (75% of total project cost). Government of Jordan contribution of US$ 6.2 million
(19%), and FAO and UNDP co-financing of about 2.06 million (1 million and 1.06 million respectively,
representing 6% of total costs). The beneficiaries are expected to provide USD 4.6 million, which is not
accounted as co-finance.

Project implementation period. The Project will be executed during a 7-year period and is expected to
begin during the first semester of 2021.

Project lifespan. The period for which project benefits will accrue is 30 years.

Methodology. Each activity presents a breakdown of tasks and items that were costed with unit costs and
quantities year by year. Activities are aggregated by project’s outputs and outcomes.

Unit costs. Unit costs have been calculated in US dollars, excluding taxes and including price and
physical contingencies, and they are based on field visits, consultations with FAOJO Procurement Office
and other recent external funded project’s references (REGEP additional financing- IFAD) where
FAO/DPI provided technical support. It is noted that all unit costs are indicative and are used for the
purposes of estimating the overall project costs. These are, therefore, subject to verification during project
implementation at the time of preparing Annual Work Plans and Budgets every year.

Exchange rate. The exchange rate of 0.71 JOD/USD has been used for costing, based on Central Bank of
Jordan! current exchange rate and IMF forecast?. The Jordanian dinar (JOD) has been pegged to the USD
since 1995, when the country adopted a fixed exchange rate system Dinar/US Dollar as the nominal pillar
of the monetary policy?.

2.2 Summary of Project costs

Total Costs. Total Project costs over the seven-year period are estimated at USD 33,25 million (JOD
23,57 million*), including contingencies and excluding taxes and duties.

Costs by Component/Outcomes. Component 1: Climate Resilient Water Systems, comprises 60% of
total costs; Component 2: Climate change resilience for enhanced livelihoods and food security comprises

Uhttp://www.cbj.gov.jo/

2 IMF Country Report No. 19/127, May 2019.

3 http://www.cbj.gov.jo/Pages/viewpage.aspx?pagelD=260

* Considering a exchange rate of 0.71 USD/JOD as referred in the above in the assumptions.
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24%; Component 3: Scaling-up climate adaptation is estimated at 11% of total project costs and Project
Management comprises 5%. As there is one outcome per component, the same distribution applies to the
Cost by Outcome.

Figure 1. Costs by Component (%)
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Table 1. Project Costs and Financing by Component and Output (GCF and Others?)
Indicative cost GCF financing Co-financing
Component Output ush Amount Financial Amount Financial Name of
uUsD Instrument uUsD Instrument Institutions
Output 1.1.1 By year 7 at least 8250 buildings 14.351.707 11,553,406 Grants 485,000 Grants UNDP
COMPONENT 1: retrofitted with water harvesting structures 2,313,301 Grants Government (MWI)
Climate resilient water | Output 1.1.2 By year 7, reuse of reclaimed water from
systems 3 Waste Water Plants is optimized 3,585,700 2,151,700 Grants 1,434,000 Grants Government (MWI)
|Output 1.1.3 By year 4, Landscape ReS|I|enc§ 1,863,200 1.163,200 Grants 500,000 Grants UNDP
nvestment Plan for part of the Dead Sea Basin 200,000 Grants Government (MWI)
Output 2.1.1 By year 7, 6,000 Farmers trained in
climate resilient production practices through FFS 5,466,027 3,900,427 Grants 275,000 Grants FAO
COMPONENT 2: (4050) and field days (1950) 1,290,600 Grants Government (MoA)
Climate Change Output 2.1.2 By year 7, 30 000 Farmers reached
resilience for through e-extension 823,600 50,000 Grants 773,600 Grants FAO
Enhanced Livelihoods | output 2.1.3 By year 3, 400 Women trained as
and Food Security Change Adents for Climate Adaptation 980,250 880,250 Grants 100,000 Grants FAO
O_utput 21.4 By year 7, 15.000 Persons sensitized for 748,750 748,750 Grants
climate adaptive measures
Output 3.1.1. By year 6, specific policy and regulatory | 5 353 5g1 2,108,281 Grants 275,000 Grants FAO
bottlenecks are identified and reforms initiated
Output 3.1.2 By year 6 at least 6 national curricula of
vocational schools (masonry, plumbery and
COMPONENT 3; | adriculture) and of specialized universities 625,000 550,000 Grants 75,000 Grants FAO
: . (agriculture, architecture, water engineering) are ’ ’
Scaling-up climate ; ) A
adaptation updated to include climate smart agriculture, water
efficiency and precision agriculture.
Output 3.1.3 By year 7 at least 6440 persons (4
go_vernorates, 16 provinces, 324 municipalities) ar_1d 763,500 763,500 Grants
private sector engaged in climate change adaptation
practices
75,000 Grants FAO
Project Management 1,660,486 1,130,486 Grants 75,000 Grants UNDP
380,000 Grants Government (MoE)
Indicative total cost (USD) 33,251,501 25,000,000 8,251,501

> BRCCJ Funding Proposal, Section C2.
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Figure 2. Costs by Outcome (USD)
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Costs by Output. Project costs are divided in ten outputs. Three in Component 1, four in Component 2 and
other three in Component 3. The following list shows the Outputs per component:

Table 2. List of outcomes, outputs and indicators

Component Outcome Output Indicator
Component1l 1.1 Output 1.1.1 By year 7 at least 8250 buildings retrofitted with water harvesting 43%
structures
Component1l 1.1 Output 1.1.2 By year 7, reuse of reclaimed water from 3 Waste Water Plants is 1%
optimized °
Component1l 1.1 Output 1.1.3 By year 4, Landscape Resilience Investment Plan for part of the Dead Sea 6%
Basin
Component2 2.1 Output 2.1.1 By year 7, 6,000 Farmers trained in climate resilient production practices 16%
through FFS (4050) and field days (6000) °
Component2 2.1 Output 2.1.2 By year 7, 30 000 Farmers reached through e-extension 2%
Component2 2.1 Output 2.1.3 By year 3, 400 Women trained as Change Agents for Climate Adaptation 3%
Component2 2.1 Output 2.1.4 By year 7, 15.000 Persons sensitized for climate adaptive measures 2%
Component3 3.1 Output 3.1.1 By year 6, specific policy and regulatory bottlenecks are identified and 79
reforms initiated °
Component3 3.1 Output 3.1.2 By year 6, at least 6 national curricula of vocational schools and
specialized universities updated to include climate smart agriculture, 2%
water efficiency and precision agriculture
Component3 3.1 Output 3.1.3 By year 7 at least 6440 persons (4 governorates, 16 provinces, 324
municipalities) and private sector engaged in climate change adaptation 2%
practices
PMC PMC PMC PROJECT MANAGEMENT 5%

Figure 3.Costs by Output (%)
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Figure 4.Costs by Output (USD)
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Costs by Expense Account. Project expense accounts are being aligned between financiers as it was shown
in Table 1. The following graphics shows the distribution among expenses accounts (excluding FAO and
UNDP financing).

Figure 5. Costs by Expense Account (%)
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Figure 6. Allocation of GCF financing among GCF cost categories (USD)

Travel W 1078524
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Project Financing

The current project is based on a request for a grant from the GCF. Total project costs are estimated at
USD 33.25 million. The budget for the project comprises a GCF grant of US$ 25 million (75% of total
project cost), Government of Jordan contribution of US$ 6.2 million (19%), and FAO and UNDP co-
financing of USD 2.06 million (1 million and 1.06 million respectively, representing 6% of total costs).
Beneficiaries are expected to provide USD 4.6 million (as an investment in roof-top water harvesting
systems and water saving devices and gadgets for domestic water conservation) which is not accounted as
co-finance in in the project budget.

Government will be providing use of its staff and facilities for the implementation of project activities as
well as budget support for some of the roof-top harvesting from its Capital Investment Plan. The
Government will also exempt all purchased goods and services, even those directly imported such as
vehicles and equipment from taxation for the project. This exemption, that is not considered as co-finance
in the project budget, is estimated at USD 4.14 million. On an annual basis the MWI invests around JOD
29 million (USD 40.84 million) as its capital investment in the water sector, some of it will be for direct
investments in capital investments in the selected project Governorates.

It is expected that all participating households will contribute by purchasing gadgets and water saving
devices for domestic use valued at close to USD 785,000 as well as direct contribution for roof top water
harvesting at around USD 3.83 million.®. This is a key element to ensure sustainability and ownership
among targeted beneficiaries. Total beneficiary contribution is expected at around USD 4.62 million.

Figure 7. Costs by Financer (%)

FAO | | UNDP
3% 3%

Government
19%

¥
i
i
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There are other Investments in the area of adaptation by several donors in the country complementing the
project interventions, such as:

e FAO and UNDP both have on-going projects which are making climate adaptation investments
through the MADAD project, investments in aquaponic and hydroponics, etc.

e UNDP is assisting the Government with developing plans for drought management.

e The Adaptation Fund of the UNFCCC (2016-2020) is investing USD 9.2 million in substitution
of fresh water with wastewater for specific purposes. It is also assisting in developing and testing
innovative solutions to implement participatory water management.

e [FAD is investing (2021- 2025) USD 15.2 to integrate climate resilient agriculture in selected
value chains.

e AFD and KFW are investing Euro 450 million in a Water Sector Policy Loan which includes
diffusion of water harvesting and distribution technology.

e GIZ is investing USD 2 million for removing barriers to Climate Change Adaptation in the water
and agriculture sector. Thus, there is considerable parallel financing for climate adaptation.

¢ The average cost for a household to install the water efficient devices is expected to be USD 100 per hh (7,850) and for public
buildings (400) it is expected that the cost will be USD 200.
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The following table shows GCF financing per Component:

Figure 8. GCF contribution by Component (USD million)
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Table 3. Project Costs and Financing by Component and Output
GCF Government FAO UNDP Total
Preliminary Costs per Component per financier usp , USD USD Y usp ,  USD
MM " MM MM ’ MM ° MM °

COMPONENT 1: Climate resilient water systems 149 75 39 20 - - 1.0 5 19.8 60
Output 1.1.1 By year 7 at least 8250 buildings retrofitted with water harvesting structures 11.6 81 23 16 - - 0.5 3 14.4 72
Output 1.1.2 By year 7, reuse of reclaimed water from 3 Waste Water Plants is optimized 22 60 1.4 40 - - - - 3.6 18
Output 1.1.3 By year 4, Landscape Resilience Investment Plan for part of the Dead Sea Basin 1.2 62 0.2 11 - - 0.5 27 1.9 9
COMPON]?NT 2: Climate Change resilience for Enhanced Livelihoods and 56 70 19 93 0.6 7 i i 8.0 24
Food Security
Output 2.1.1 By year 7, 6,000 Farmers trained in climate resilient production practices through FFS
(4050) and field days (1950) 39 71 1.3 24 0.3 5 - - 5.5 68
Output 2.1.2 By year 7, 30 000 Farmers reached through e-extension 0.1 6 0.6 70 0.2 24 - - 0.8 10
Output 2.1.3 By year 3, 400 Women trained as Change Agents for Climate Adaptation 0.9 90 - - 0.1 10 - - 1.0 12
Output 2.1.4 By year 7, 15.000 Persons sensitized for climate adaptive measures 0.7 100 - - - - - - 0.7 9
COMPONENT 3: Scaling-up climate adaptation 34 91 - - 0.4 9 - - 38 11
Output 3.1.1. By year 6, specific policy and regulatory bottlenecks are identified and reforms initiated 2.1 88 - - 0.3 12 - - 24 63
Output 3.1.2 By year 6 at least 6 national curricula of vocational schools (masonry, plumbery and
agriculture) and of specialized universities (agriculture, architecture, water engineering) are updated to 0.6 88 - - 0.1 12 - - 0.6 17
include climate smart agriculture, water efficiency and precision agriculture.
Output 3.1.3 By year 7 at least 6440 persons (4 governorates, 16 provinces, 324 municipalities) and

. S . . 0.8 100 - - - - - - 0.8 20
private sector engaged in climate change adaptation practices
PROJECT MANAGEMENT 113 68 038 23 0.1 5 0.1 5 1.66 5
Total 25.0 75 6.2 19 1.0 3 1.1 3 33.25 100
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Costs by year. The following chart illustrate the expected project costs by year.

Figure 9. Project Costs by year (USD million)
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3. Project Economic and Financial Analysis
3.1  Introduction to EFA analysis

The economic and financial analyses consist of comparing the resources required for the project
implementation (represented in overall costs) with the expected impacts, calculated as benefits for the main
promoted activities. It is done from the point of view of each participant (financial analysis) but also
aggregating beneficiaries per model and estimating economic benefits of key investments (such as
rainwater harvesting systems) for the entire project.

The methodology used follows the guidelines to measure Economic Analysis in Agricultural projects
(Gittinger;1985) applying the requirements and steps proposed for Economic and Financial Analysis by
different donors as ADB (2013), IFAD (2019) for Volume 2 and IFAD (2015) for Volumes 1 and 3.

The financial analysis provides further understanding of beneficiaries’ motivations, based on hypothesis
and parameters. It permits to figure out if targeted farmers would be able to take the risks that the project
requires. This exercise implies to simulate benefits at the individual level but also make sure that they will
have the means to implement project investments, taking into account assumptions on the delays in adopting
technologies and reaching full development.

The economic analysis takes into account all the costs and benefits of the Project. It will allow to evaluate
the global efficiency in management resources for the government and the society as a whole. The analysis
aggregates the farm models using economic prices and adding other source of benefits due to the water
savings for Component 1 activities.

Both in the financial and economic analyses, each initiative will be considered profitable if cash flow’s
additional benefits, over a 20-year period for financial models and 30-year period for the economic analysis,
surpass investment and recurrent costs at a cut-off rate. As a result, profitability indicators will be the Net
Present Value (NPV, economic and financial), the Internal Rate of Return (IRR, economic and financial-
when applicable-) and the Benefit-costs ratio (B/C) and increase in returns to family labor (for the financial
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analysis). The sensitivity analysis will test vulnerability or robustness of obtained results for the economic
profitability indicators.

A 20-year timespan is considered for the stream of benefits from climate change adaptation activities
involving agricultural techniques and practices in Component 2 and a 30-year timespan was selected for
water access infrastructure in Component 1 based on Abdulla (2019) for Water Harvesting Systems and
Albert, J et Al (2013) where it is being mentioned that “water infrastructure projects are designed to deliver
services and associated benefits for 20 to 50 years... ” (analyzing the investments in Wastewater Treatment
Plants). While financial benefits are calculated using a time-span tailored to each type of financial,
Economic benefits and aggregation were calculated taking into consideration the longest timespan period
of economic models (and farming models benefits are being considered only in a 20-year timespan in order
to be aligned with financial estimates).

The following chart illustrates the EFA Roadmap where financial models are then converted into
economic models and, together with water saving investments, aggregated to get total expected additional
benefits of the project.
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Table 4. EFA roadmap
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Table 5. EFA Main Results and Assumptions- Dashboard

EFA

W Food and Agriculture
M Organization of the GREEN
United Nations CLIMATE
FUND

Achieved reduction in groundwater overdraft (optimistic scenario)

Achieved reduction in groundwater overdraft (base scenario)

Contribution to the goals set in the National Water Strategy (2016-2025)

Component 2

Assumptions Adoption rates Yields WoP WP Price (JOD) Farm size (dunum) Adoption rate % Land use
HH Water consumption (m3) 150 Private Water harvest Rooftops 70% Barley (tn'ha) 0.9 0.9 373 40 |Grains 70% 70%
‘Water saving devices impact 20% Public Water harvest Rooftops 80% ‘Wheat (tn'ha) 1 1 500 30 |Fruit trees 60% 70%
‘Water Price no subsidy (JOD) 3 Otlive oil (It) 4 4.6 5.50 20 |Vegetables 50% 50%
Cost of tertiary treatment 1.3 Olive trees (kg/tr 16 18.4 20 |Wicking beds 50% 100%
Incremental O&M Costs 25% Grapes (kg'ha) 5,000 5,750 2 20 |Grownbags 60% 100%
Alfalfa (mha) 15 15 180 30 |CC impact on wheat yields -1%
Conversion factors Cucumber GH (t 4 6 500 | 270-300m2  |CC impact on barley vields -18%
CF wages 0.80 Tomatoe GH (in] 10 12 300 | 270-300m2 Gradually introduced
Ei?ésx_p;;-_-_-_-_-_-_-_a‘-tj_ ------- ;e.a_rs CF exported outputs 1.33 Tomatoe (tn'ha) 2 48.6 252 10
Social discount rate 4% CF subsidized outputs 0.50 Tomatoe off season (JOD/tn) 500
Financial discount rate 9% CF imported inputs 0.87 Others
o e o sy b | dag o
Hired labor / day 15
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The first part of the document summarizes the impact potential, sources of project’s benefits. Therefore,
financial analysis will analyze assumptions and hypothesis of the proposed models and the corresponding
expected benefits. In the end, economic analysis assumptions will be described and aggregated benefits
(with externalities included) will determine the overall profitability and the sensibility of results in face of
negative shocks affecting costs, prices and yields such as floods and draughts.

3.2 Impact potential, key activities and sources of benefits

The project will make vulnerable households who suffer from water scarcity and livelihood vulnerability
more resilient in facing the negative impacts of climate change. In particular, the project will focus on
women and help to empower them to deal with climate risks and leverage their role as agents of change.
The project has the potential to achieve two of the most significant fund level impacts namely; (i) increased
resilience and enhanced livelihoods of the most vulnerable people, communities and regions; and (ii)
increased resilience of health and well-being, and food and water security.

The project’s specific outreach and fund level impacts are expected to include the following;

o 212.416 people-of which 47% will be direct and indirect women beneficiaries made
aware of climate threats and related appropriate responses.

o In the project area, the project is expected to benefit about 10% of the target population
in the selected Governorates in the Dead Sea Basin and 2.1% of Jordan’s total population
(PMF-A Core 1).

o 20.550 men and 9.220 women benefitting from the adoption of diversified, climate
resilient livelihood options (PMF.A.1.2)

o 57.910 men and 28.212 women with year-round access to reliable and safe water supply
despite climate shocks and stresses (PMF A 2.3)

The Fund Level Outcomes Expected from the project include the following;

o At least six discrete policy and regulatory measures introduced for the water and
agriculture sectors which provide an incentive for climate resilience from which about
167.818 people (82.902 women) nation-wide are expected to benefit (PMF-A.5.1).

o Increased use of climate information in water and agriculture sectors (PMF-A.6.1).

o 30.000 household use climate smart mobile application or Information Communication
Technology for Climate Adaptation (ICT4CA) (PMF-A..1)

o 94.943 men and 39.914 women from vulnerable households, communities, businesses
and public-sector services use Fund-supported tools instruments, strategies and activities
to respond to climate change and variability (PMF-A.7.1).

o 135.623 men and 57.020 women made aware of climate threats and related appropriate
responses (PMF-A.8.1).

o At least 6 technologies introduced for climate adaptation of which 5 are useful for
women. (PMF-ACrC1).

Other project level impacts are the following:

o 54.143 people will have enhanced water availability to address climate change risks
(outcome 1) and 55.050 people with enhanced capacity to deal with climate change
(outcome 2)

o Atleast 50.000 of the most vulnerable people will have increased resilience and enhanced
livelihoods will have increased resilience and food security

o  6.000 farmers trained in climate resilient practices in the project area (output 2.1)

o Atleast 10.600 hectares of agricultural land will be strengthened with climate-adaptive
measures in the project area.

o 30.000 farmers reached through e-extension with climate-smart solutions and weather
forecast (output 2.2) and 15.000 people will be sensitized for climate adaptive measures
(output 2.4)

o 194.258 people will be benefited from the mainstreaming in the institutional and
regulatory systems of resilient tools and practices to adapt to water scarcity. This includes
national and local policy, administrative, educational and social frameworks.
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At least 400 climate wise-women trained as change agents for climate adaptation to involve in innovate
adaptation practices and run their own businesses or being employed in the future (as (e-)extensionists or
agricultural inputs and service providers among other possible business opportunities emerging from
their involvement in FFS and their collaboration with private sector.

The current analysis builds-up on the impact potential of key activities and technologies to be scaled-up
in the project area. The following table presents the EFA models prepared per activity, given the proven
impact potential. The next table provides more detail on models and references used to build main

hypothesis and assumptions.

Table 6. Summary of Key activities and climate change adaptation impacts

Level Activity Impact potential Baseline Impact EFA
models
Low use of water saving . Water deficit reduction (national and per
technologies technologies at the governorate)
Household Activities Household massive hOUS(’jhOld level _ . Reduct%on %n Public Bill related to water subsidies
level 1.1.1.3 ad_optlon of watc?r LOW investment in water harvest . Redqctlon in householq expenses 10
1.1.15 saving technologies | infrastructure at the household level |/ Increase in water consumption in houscholds
. Economic empowerment of women
. Improved food security in home-gardens
Low understanding of climate . Better understanding of how temperature increase
change patters, impacts and and uncertain rainfall patterns, affect the growing
adaptation measures season and how to adjust cropping practices by
shifting the crop planting and harvesting calendars
Activities Extended use of chemicgl fertilizers | o Use of draught-resistant seed varieties 1,2,33,3b,
21.16 Farmer’s adoption of and/or pesticides/fungicides e Water saving technologies for Greenhouses 4,5,6,
Farmlevel | 2.1.17 climate resilient . (Grown-bags) | Ta,
practices and NARC | Over-water of crops, IOW e Tailored technologies to promote women economic 8a, 8b
proven technologies knowledge of water saving empowerment and their involvement in agriculture
techniques such as Wicking beds techniques for Vegetable
production.
. Reduced use of chemical fertilizers and pesticides
Activity Use of groundwater / purchases of e Encourage use of reclaimed water for irrigation of 9.1
1.1.2.1 water for agricultural irrigation fodder and limited crops. 92
Activities Key investments in Low capacity to identify key
1.13.1 reduction of floods, investment areas to enhance e  Promote the use of landscape investment plans
Landscape 1132 maximizing ground resilience to extreme climate events | e Enhance capacity of planning at the level of the B
level 1'1' 3' 3 water recharge, Lack of understanding of suitable hydrological basin with benefits to the downstream

reduction in soil
erosion

sites and lack of strategic planning

areas

The following table presents the breakdown of expected direct beneficiaries per component per activity.

Table 7. Breakdown of project beneficiaries

Component 1 Units People Women
Roof-Top Wate.r hgrvesting public municipal staff and 10.000 5000
buildings students
Roof-Top water harvesting at homes citizens 43.175 21.328
Waste Water Treatment plants farmers 968
54.143 26.328
Component 2
FFS Climate -Smart farmers 4.050 1.200
Persons reached through E extension farmers 30.000 10.000
Farmer Field Days farmers 6.000 1.800
Climate Wise Women women 400
Persons sensitized to climate adaptive people 15.000 10.500
measures
55.050 23.900
Component 3
Policy in the agriculture sector farmers 167.818 82.902
Climate Smart Agriculture in Universities students 5.000 1.500
Climate Smart Agriculture in Vocational students 14.000 4200

Institutes
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Local Engagement and Dissemination citizens 4.800 2.400
Engagement of Local administration municipal staff 640 192
Engagement of private sector private sector 1.000 100
.. . L CSO staff. CBOs and
Civil Society Organizations Community Members 1.000 500
194.258 91.794
Total 303.451 142.023
0,
Reduced by 30% to compensate for Adjusted total 212.416 99.416

double counting
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Table 8. Activities, EFA models, targets and sources of benefits

. . . Targets | Targets
Activity Intervention Model g g Source of benefit References
(# farmers) | (ha)
a. Value of water harvested
from the rooftop
Activity 1.1.1.3 Water harvest Rooftops b. Value of saved water due
Construction of Rooftop Systems and saving devices in 400 to the introduction of water
rainwater harvesting Public Buildings (per saving devices Abdulla (2019
| system in public buildings Governorate) 10. Water Harvest Rooftops c. Value home-garden ulla )
- . . . . .
5 in Pul?llc and Private production / Avoided Double-checked with DPI
= Buildings per Governorate expenses on vegetables . .
o water engineer specialists
2| Activity 1.1.1.5 Water harvest Rooftops a. Value of water harvested
£ yL.an . 0PS from the rooftop
o | Construction of Rooftop Systems and saving devices in
. . X g 7850 b. Value of saved water due
O | rainwater harvesting Private Buildings (per . .
. to the introduction of water
system in households Governorate) saving devices
Activity 1.1.2.1 Build a. Avoided cost of tertiary Kelpasaite (2016)
storage and distribution . treatment Albert, J., et al (2013)
infrastructure to tregf;ll:llfl?agn:vismgjrt:; o 9.1. WWTP Farm 176 578 b. Increased production of Hunter (2019)
maximize reuse of prants to s 9.2 Reclaimed water Plants irrigated Alfalfa Analyzed with DPI water
. reuse of reclaimed water . T . o
reclaimed water from ¢. Avoided contamination in | engineer specialists
existing WWT plants the rivers (not monetized) Massimi (2017)
7.1 Converted GH- tomatoes 428 12 a. Increased resilience /
Promotion of Growbag 7.2 New GH- tomatoes 285 8 increased productivity NARC Regional ofﬁces
technologies in Greenhouses 8.1 Converted GH- cucumber 428 12 b. Reduced use of field visits consultations-
pesticides/fertilizers 2020.
8.2 New GH- cucumber 285 8 c. Reduced use of water
NARC: Directorate of
Promotion of Wicking bed a. Additional value of Socio-Economic Studies:
:l Activity 2.1.1.6 Conduct technologies for Women and | 6. Wicking beds p.ro duction Al Hiary (2020) Document
= | Climate Smart FFS youths shared for the DPI/GCF
e 525 - mission
(= . .
311 ted Olive t
E’ Promotion of climate adaptation mgé ev ve r.ees 517 1033 I dvield Al Hiary et al (2019)
5] technologies for Fruit trees 3.2 Non-irrigated Olive trees 706 1411 a. Inereasec yields MoA consultations’
@ 4. Trrigated grapes 38 76 b. Improved water
Promotion of climate adaptation managemer_lt ini Hamdan, H (2018). NARC.
. p 5. Tomatoes c. Cost savings in inputs FFS Component Report
technologies for Vegetables 340 340 REGEP/IFAD
Activity 2.1:1.7 Field ' ) . 1. Rainfed Barley 975 3900 - Al Hiary et al (2018)
demonstration of tested Promotion of climate adaptive a. Increased resilience / Al Hiary (2015)
climate-adaptive seed varieties for Grains 2. Rainfed Wheat Stabilization of production y
innovation and practices 975 2813

7 Studies and Development of Production Chains Directorate, Documents shared by Director Mahmoud Rabai, February-2020

EFA
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3.3  Financial Analysis

Intro. Financial profitability was assessed using twelve financial models developed taking into account
the cropping pattern relevant for the project area and based on crop distribution and average size of farms
per Governorate in the Agricultural Census (DoS, 2017) double-checked with Studies on the farm-types
and production prevailing in the area (FAO; 2015). The analysis relies both on water saving technologies
and impacts in Component 1 and improvements in climate adaptation for family farming in Component 2.
The selection of crops was confirmed after consultations with NARC and MoA national and regional
representatives.

Agricultural sector. As 75% of the country presents less than 200mm rain annually and only 5% to 6%
of the land considered arable, the agricultural potential is limited. Primary Agriculture in Jordan
represents from 3 to 4% of the GDP and crop production represents 40% of the total agricultural share.
Export of agricultural products represent 25% of total Jordan’s exports®.

The four Governorates in the project area (Madaba, Ma an, Tafilah and Karak) are located in the Dead
sea basin. They represent 8% of the total population and register 107.707 agricultural holdings (21% of
the country’s total) in 64.216 hectares (23% of the country’s total). Size of farms ranges from 1.6 ha per
farmer in Madaba to 5.3 ha per farmer in Ma’an. Average size is 2.8 ha. 17% of the population considers
agriculture as the main source of income.

Table 9. Land use per governorate and average size of farm’®

. Agricultural Av. Size N° Agricultural | Crop area | Livestock | Livestock&Crop Ag. Main
Source: | Population Holdings (ha) farm holdings (ha) area (ha) area (ha) Source
(ha) Income
Madaba 204,300 7,928 1.6 4,899 65,845 3,790 9,645 356
Ma’an 171,100 23,452 5.3 4,406 169,069 411 65,040 408
Tafilah 104,000 5,726 1.9 3,026 36,691 591 19,976 298
Karak 341,900 27,111 2.7 10,225 162,439 2,281 106,385 1,761
Subtotal | 821,300 64,216 2.8 22,556 434,044 7,073 201,046 2,823
Country | 10,309,000 281,860 2.6 107,707 2,204,111 61,705 552,781 16,477
% 8% 23% 21% 20% 11% 36% 17%

Source: Agricultural Census 2017 Tables 1.1, 1.2,2.16 and 2.17 (DoS; 2017)

Selection of Crops. Field crops represent 70% of total Land use in the four Governorates, followed by
Fruit trees (19%) and vegetables (11%). Almost 68.4% of fruit trees area is irrigated. Crops selection was
made taking into consideration the economic competitiveness'® of related agri-food value chains (based
on high-yield revenue crops and high crop water productivity) and the availability and scalability of
climate-adaptive technologies for the main existing crops in the region. The distribution of models was
made given their importance in the total area and production per governorate. Wheat and Barley were
selected for the open field crops, Olive trees (irrigated and non-irrigated) and grapes for fruit trees, and
tomatoes for vegetable production. Finally, Tomato and Cucumber were selected for the Greenhouses.
The following table present the share of those crops per Governorate based on the Agricultural Census
(DoS; 2017) and MoA official data:

8 Leeters et al (2016). Export Value Chain Analysis Fruit and Vegetables Jordan. Netherlands Enterprise Agency.
® www.dos.gov.jo/dos_home_e/main/agriculture/census/
19 FAO (2015) Water along the food chain in Jordan. FAO Investment Centre. FAO/EBRD Cooperation.
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Table 10. Key crops area per governorate (I)!!

Share of Wheat and Share of Olives and grapes / Share of Tomato
Governorate . . and Cucumber /
Barley / Total Field Crops Fruit trees
Vegetables
Production A.V' . AV' . AV'
Area (tn) Yield | Area | Production Yield Area | Production | Yield
(tn/ha) (trees/ha) (tn/ha)
Madaba 99% 73% 0.9 94% 85% 176 46% 71% 45
Karak 97% 67% 0.81 90% 64% 186 60% 62% 37
Ma’an 95% 20%"2 1 57% 8%*"3 277 57% 53% 43
Tafilah 100% 100% 0.9 94% 91% 151 60% 65% 44
Source: Agricultural Census 2017 Tables 6.1, 6.4, 6.5 (DoS; 2017)
Table 11. Key crops area per governorate (IT)'4
Barley (ha) Wheat (ha) Olive trees Grapes | Dunum
Governorate | Irrigated | Non-I Irrigated Non-I Irrigated Non-1 Irrigated Non-I Irrigated | Non-I
area area trees trees
Madaba 41 1,837 98 1,327 322 1,796 44,533 328,334 125 587
Ma’an 184 4,506 535 2,165 1,172 48 329,484 9,460 438 2
Tafilah 125 1,552 32 248 304 471 57,779 58,974 239 442
Karak 563 14,188 9 2,847 795 1,471 159,659 261,980 885 192
Subtotal 913 22,083 674 6,587 2,592 3,786 591,455 658,748 1,687 1,223
Country 2,086 54,372 1,640 10,551 21,382 34,832 5,466,894 | 5,067,468 | 23,084 5,855
% 44% 41% 41% 62% 12% 11% 11% 13% 7% 21%

Source: Agricultural Census 2017 Tables 6.1, 6.4, 6.5 (DoS; 2017)

EFA Models. EFA models also considered the need of a rational allocation of water resources for
agricultural production and increasing pressure on groundwater resources. Consequently, the expected
solutions (with-without) were driven by the impact on crop water values (promoting cropping with
greater returns per unit of water used and transforming agriculture with high water demand and low
value). Several studies analyzed this issue'> with recommendations on reducing water allocation in open
field crops or tree crops with low water value rates. Besides, prices are highly subsidized for those crops.
At the same time, they suggest that water-efforts should be focused on allocating water for vegetables
production (mainly off-season / winter months, when water values are higher).

Out of the twelve models developed, four of them represent a new technology to be introduced in the
Greenhouses (new/converted and tomato /cucumber). Three of them are related to fruit trees (Olive trees-
irrigated and non-irrigated and irrigated grapes) and tomatoes are considered for vegetable production.
One model of a micro-basket container of mixed vegetables is developed for the wicking bed technology
(specially for women) and one additional model was developed for the reclaimed water farmers that turns
their rainfed barley farms with irrigated alfalfa (with reclaimed water). Only two models represent wheat
and barley production (highly predominant within the farmers) aiming to reduce the water stressors and
not necessarily increasing yields.

Concerning wastewater use for farming, reclaimed water can be only used for Category C crops in
accordance with Jordanian standards. Category C crops include field crops, industrial crops and forest
trees. No fruit trees will be grown because the effluent does not meet the standard for category B crops.
The Ministry of Agriculture, Ministry of Health and MWI conduct random inspections at the wastewater
treatment plants to check this. The selected crop for modelling (Alfalfa) is based on consultations during
field visits. Farmers insights on profitability and returns were verified comparing a model of rainfed
barley with wastewater irrigated alfalfa (as it is the most profitable option allowed among crops in
Category C). Market opportunities can be found in selling alfalfa for livestock farmers.

1 www.dos.gov.jo/dos_home_e/main/agriculture/census/

12 A cluster of 300ha of Clover, trifoliate explains 76% of total production

13 A cluster of 500 ha of apples (big-scale farms) explains 71% of total fruit trees production
14 www.dos.gov.jo/dos_home_e/main/agriculture/census/

15 Mourad et al (2010) and USAID (2010)
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Climate risks and models. The project proposal in models expect to address the following climate
change impacts identified on the agricultural sector:

Table 12. Climate risks and selected Crops in the EFA

Current Level of Baseline/Quantified
Crops . . Consequence .
risk risk impact
decrease in yield
o 0,
Reduction in time varoymg from 7% to
. L 21% for wheat and
Wheat and . available for assimilation o o
High from 18% to 35% for
Barley of dry matter and lower
N, barley due to shorter
water availability’ .
duration of crop growth
16
Olive . from 5% to 10% with
roduction Increasein | nedium | Reduction in oil quality | high evidence on the oil
P temperatures quality reduction
aI:ld dgcrease . .. by 5 and 10%,
Vegetables in rainfall Medium Decrease in yields . 17
patterns respectively
Less flower bud
induction, higher fruit
drop, faster volume
. growth of fruit, earlier )
Orchards High maturation, less total
soluble solids and fruit
reaches insipid and dry
states earlier

The following quantitative benefits can be summarized:

EFA

e  1.425 farmers benefiting with a 30% increase in return to family labor due to the implementation
of water saving and climate-adaptive technologies (improving yields and reducing the use of

water and fertilizers);

e 525 women being reached to generate at least USD 130 additional value per year through the use
of the new wicking beds technologies to produce herbs and vegetable beds in small- irrigated

containers;
e 1260 farmers being trained to apply improved water management and climate adaptive

techniques on 2520 hectares of fruits trees with between 22% to 63% additional profit margins

per hectare; and

e 1950 farmers trained to apply improved water management and climate adaptive techniques on
6713 hectares of land funder fruits trees that reports between 7% to 16% additional margins per

hectare.

Over 90% of farmers sell directly to a wholesaler which is concentrated in Amman and seven

municipality wholesale markets (Leeters; 2016). There are no restrictions of minimum quantity to be

purchased so they are accessible also to final consumers. All the products selected under the current

analysis present well-established traders and mechanisms. This partially mitigates market risks for the

products that will be promoted.

Other assumptions. Financial prices were considered in the analysis. It includes government subsidies
for Wheat and Barley and Water prices. Other assumptions concerning the financial analysis include the
financial discount rate at 9% based on the average financial interest rates of the Central Bank of Jordan on
Loans and Advances. Financial costs were also included in models. Yields were double-checked with

national and regional averages (FAOSTAT and MoA data).

16 Al- Bakri J.T. et al (2010), FAO (2020) and MoE (2019).

17FAO, 2012. Assessment of the risks from climate change and water scarcity on food productivity in Jordan.
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Table 13. Technical specifications of crops and assumptions without and with project
Model Main Assumptions Project support Baseline With project

1.Rainfed Barley.

2.Ranfed Wheat

Av. Size of farm: 3 ha (wheat) and 4 ha
(barley)

Land use: 70%

Outputs: Barley and Hay (1) and Wheat
and Hay (2)

Technical assistance with
field days and trainings

-Reduction in yields in the mid-term (18% for
Barley and 7% for wheat)

-Low knowledge of cost saving techniques
and practices.

-High rate of expected losses due to climate
stress.

More stable production, evolutionary Plant Breeding allows to introduce
drought-resistant seed varieties, contributing to counter the expected
reduction in yields due to climate change and increasing the efficiency in the
use of fertilizers in the mid-term. Conservative estimate (no increase in yields
per hectare)

6. Wicking beds (micro
vegetable containers)

Micro beds with 0.15 m3 per year of
water requirement/ for 2 Seasons
Outputs: tomato, eggplant, lettuce,
mint, corn, watermelon, melon.

Promotion of Wicking
bed technologies for
Women and youths in
FFS
(Containers, pipes,
elbows, fibers and mulch)

Opportunity cost of time / Other farming
activities

New income generating activity with less water consumption and reduced
evaporation. Rather than having to irrigate by watering from above (via drip
irrigation, a hose, watering can etc.), the water literally wicks up into the soil
from below, via a process called capillary action keeping it nice and moist'®
(50% less water than traditional irrigation).

Low requirement of maintenance; the problems of the undesired herbs are less
because the surface of the soil is drier. It provides a source of organic and
healthy food-basket at home and several crops can be planted together

7.1/7.2 and 8.1/8.2
New/Converted
Greenhouses with Grow-
bag technologies

Size: 270-300m2. Water requirement
per year: 360m3.

Land use: 100%

Seasons: 2 (tomato) and 4 (cucumber)
Full development in year 4

5% post-harvest Losses'’

Promotion of Growbag
technologies to convert /
introduce Greenhouses
(Iron GH bodies, Pumps,
ventilation, tanks, pipes)

Traditional Greenhouse with higher water
consumption and extended use of fertilizers
and pesticides

Opportunity cost of time / Other farming
activities

Ventilation reduce impact of frosts.

Major impacts in reducing water consumption (90%) and fertilizers and
pesticides used (50%)% .

Yield increase at 20% (from 4 to 6 tn/ha for cucumber and 10 to 12 tn/ha in
tomato)

3.1/3.2/4/5

Olive trees irrigated (3.1)
and non-irrigated (3.2),
Grapes (4) and Tomato (5)

Size: 2 ha (fruit trees) 1ha (tomato)
Land use: 70% (fruit trees), 50%
(tomato)

Outputs: olive oil, grapes and tomato

Promoting FFS and e-
extension to implement
climate adaptation
measures and practices

Conventional techniques, high dependence on
external inputs and weak management of
water consumption.

Improved techniques and inputs, promoting cost savings between 10% and
30% and 15% increase in yields?'. (from 5 to 5.75 tn/ha in grapes 4 to 4.6
tn/ha in olives (irrigated) and 16 to 18 kg/tree (non-irrigated).

9.1 Irrigated alfalfa

Size: 3 ha. Land value analysis is not
included

Outputs: rainfed Barley to irrigated
Alfalfa

Training and improved
access to finance for ice-
cost reduction and
increase in value -addition

Climate change impacts negatively affect
yields for rainfed fodder. Farmers already
have ponds and in-farm infrastructure to
receive reclaimed water.

No need of fertilizers with reclaimed water use. Salinization causes a 2% loss
in production each year. Groundwater contamination through excess nutrients
and heavy metals cancels out effect of avoided downstream contamination-
15tn/ha of alfalfa

18 NARC working paper; 2020.

19 NARC Tafilah, Extension Staff consultations.
20 NARC Tafilah Extension Staff, Field tests, DPI Mission- February 2020
2L Al Hiary (2019), REGEP FFS Report (2018) and MoA assessment and field consultations
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Financial Results. Profitability results can be found in the table below. Overall, all models show positive
Net Present Values (NPV) and Financial Internal Rate of Return (FIRR) ranging from 17.5% to 63.9%
and net present values (NPV) that vary from JOD 179 to JOD 14,668 (USD 252 to USD 20.659).
Consequently, all models are considered profitable, Additionally, expected increases in returns to family
labour range from 19% to 317%.

Table 14. Financial Profitability indicators per model

Item FIRR NPV (%) incremental Returns to
Y% JOD Family Labour

Rainfed Barley 17.5% 205 162%
Rainfed Wheat 18.7% 212 85%
Olive trees irrigated n/a 4,594 317%
Olive trees non-I n/a 3,139 35%
Grapes irrigated n/a 10,346 25%
Tomatoes n/a 12,945 26%
Wicking beds 21.9% 179 61%
Grow-bag GH

Tomatoes converted 48.0% 11,666 19%
Grow-bag GH

Tomatoes (new) 30.3% 6,807 46%
Grow-bag GH

Cucumber converted 63.9% 14,668 37%
Grow-bag GH

Cucumber (new) 36.4% 7,558 45%
Alfalfa n/a 3,844 243%

Table 15. Financial Results per model

Models
ltem Unit | Rainfed  Rainfed 82:: 82:: Grapes o - ioes Wicking Grovsv:bag Grog:bag Grog:lbag Grog:bag Alfalfa
Barley Wheat irrigated  non| irrigated beds  Tomatoes Tomatoes Cucumber Cucumber
conv new conv new
Without
Project
Costs JOD
Sales JOD | 282 419 3,563 2,614 7,929 7,850 4917 7,085 282
Margins | JOD | 351 600 3,850 2,944 10,000 10,651 5,700 7,600 345
With Project| JOD | 69 182 287 330 2,071 2,801 - 783 - 515 - 63
Costs JOD

Sales JOD| 274 390 3573 2621 8,127 7,850 6 8449 7589 9896 7664 1595
Margins |JOD| 393 600 3985 3,025 11500 12249 97 11400 11,400 11,400 11,400 2,700
% 119 210 411 404 3,373 4399 92 2952 3812 1,504 3,736 1,105
FIRR % 72 16 43 22 63 57 n/a 271 n/a 192 na 1,655
NPV JOD|17.5% 18.7% n/a n/a n/a na 21.9% 48% 30% 64% 36% n/a
% Increase
in Returnon | N° [ 205 212 4594 3139 10,346 12,945 179 11,666 6,807 14,668 7,558 4,004
family labor
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Impacts on household incomes. Baseline annual income of the targeted HHs is presented in the
following table per Governorate:

Table 16. Average total income by source per HH per year per Governorate (JOD)

Source of Income
Governorate
and " Incomes
Average Total| Transactions | Property
Urban' Rural Income Incomes Incomes | Fentals from Own Income from|
Incomes Private Employment
Madeba 10413.9 3710.1 6.0 15583 736.0 4403.4
Karak 117553 4877.3 9.8 1230.1 785.7 48281
Tafiela 101332 3414.6 387 12454 514.8 4921.7
Ma'an 05750 3374.8 50.0 12008 515.1 4334.5
TUrban' Rural
Urban 11406.1 3817.5 104.1 103690 1020.0 45250
Rural 9951.5 3780.4 15.9 1268.8 668.2 4211.8
Kingdom 11241.9 38133 94,1 |1861.5]| 9803 4490,5

Source: Amer (2020) and Department of Statistics\ Household Expenditures & Income Survey (2017)

However, focus will be made on poor and vulnerable households. Household incomes poverty line is
estimated at JD 800 per person per year maximum and JD 67 per month (and the av. size of HH is 5.5-
5.67). This gives a poverty line below 5000 in all cases. Expected increases in HH incomes are estimated
between 15% for the average total incomes and 35% on average for the vulnerable HH.

Crop water productivity measures. The following graphic presents the project’s estimates of Crop Water
Productivity (CWP) measures as defined by Van der Berg (2016).

Table 17. Crop water productivity measures

CROP WATER PRODUCTIVITY (JOD/M3)

$2.56

o

TOMATO |IRRIGATED GRAPES ALFALFA
OLIVE
TREES

Source: Own elaboration based on EFA models and double-checked with Haddadin (2010) parameters for
m3 required per crop
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3.4  Economic Analysis

Intro. The economic analysis aggregates the farm models using economic prices and adding other source
of benefits due to the water savings for Component 1 activities. The following section describes the
assumptions for Component 1 models and the aggregation, to get the economic profitability results.

Economic Benefits in Component 1.

Three additional flow of economic benefits taken from key activities in Component 1 are incorporated to
the financial model’s aggregation from Component 2 interventions. The project will carry out the
installation of rooftop rainwater harvesting structures and water saving devices for households and public
buildings. This activity will build climate resilience through improved access to water and efficient water
use at the household level and in selected public buildings such as schools, mosques, municipalities for
wider dissemination and awareness of the technology at the local community level. It is expected that 400
public buildings and 7,850 households will be fitted with the roof top water harvesting structures. The
households which benefit from the investment will be expected to contribute part of the costs based on
criteria that favours women-headed households, refugee and poor households, those reliant solely on
agriculture, hhs with a person with disability and more than six dependents. Women will be consulted on
designing water outlets as the primary users of domestic water.

Economic benefits are obtained from valuating water savings estimates considering a) official rainfall
estimates?? and b) different tank and rooftop sizes per Governorate. The following assumptions were
considered:

Graphic 1. Rainfall historical ranges (Earthmap)
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Table 18. Runoff estimates, roof areas and rainfall harvested per governorate (Source: Abdulla; 2019 and Earthmap)

Madaba Karak Tafielah Maan
Rainfall Runoff [m] Rainfall Runoff [m] Rainfall Runoff [m] Rainfall Runoff [m]
[mm] [mm] [mm] [mm]
218.90 0.18 183.2 0.1 162.4 0.1 84.0 0.1
3203 349 242 43
Roof Rainfall harvested Roof Rainfall harvested Roof Rainfall harvested Roof Rainfall harvested
Areas [m3] Areas [m3] Areas [m3] Areas [m3]
25 4.38 25 3.7 25 32 25 1.7
50 8.76 50 7.3 50 6.5 50 3.4
75 13.13 75 11.0 75 9.7 75 5.0
| 100 17.51 100 14.7 100 13.0 100 6.7 |
150 26.27 150 22.0 150 19.5 150 10.1
175 30.65 175 25.7 175 22.7 175 11.8
| 200 35.02 200 29.3 200 26.0 200 13.4 |
225 39.40 225 33.0 225 29.2 225 15.1
250 43.78 250 36.6 250 325 250 16.8
275 48.16 275 40.3 275 35.7 275 18.5
300 52.53 300 44.0 300 39.0 300 20.1
325 56.91 325 47.6 325 42.2 325 21.8
350 61.29 350 51.3 350 45.5 350 235
375 65.67 375 55.0 375 48.7 375 252
400 70.05 400 58.6 400 52.0 400 26.9
425 74.42 425 62.3 425 55.2 425 28.5
450 78.80 450 66.0 450 58.5 450 30.2
475 83.18 475 69.6 475 61.7 475 31.9
500 87.56 500 73.3 500 65.0 500 33.6

Under this basis, water saving estimates are the following:

Table 19. Tank sizes and potential water savings per system (household and public buildings) per Governorate (Source: Abdulla;
2019 and Earthmap)

Tank size and potential saving per Roof Area  Madaba  Karak Tafilah Maan

Private | Tank size for a Rooftop of 100m2 15 15 10 5 .
Potential saving (m3) 32 34 25 22 o0%
Tank size for a Rooftop of 200m2 30 30 25 10 40%
Potential saving (m3) 45 47 36 30
Public | Tank size for a Rooftop of 500m2 88 73 65 34
Potential saving (m3) 130 137 102 86

Two sizes of Rooftop were considered for the household rainwater harvest systems and the distribution is
60% for the lower tank size and 40% for the higher tank size. Implementation of water saving devices
contribute with an additional water saving of 20% of the Household average consumption per year
(estimated at 150m3).

24



FAO-DPIC GCF Funding Proposal
BRCCIJ EFA

All systems were considerably profitable given the economic price of water at 3 JOD/m3%. The following
results were obtained per system:

Table 20. Profitability results per system per Governorate

NVP @4%  $3,625 NVP@4%  $4,700
EIRR 78.5% EIRR 29.6%
Ratio B/C 8.54 HH Rooftops Ratio B/C 4.43
NVPVC 481 100m2 (60%) weve  s1a70 HH Rooftops
NPVL  $4,105 st 100m2 (60%)
breakeven benefits  -88% oreateven benefits v
breakeven costs __ 754%
WOZPEXES BT breakeven costs 343%
- EIRR  34.0% NVP @4%  $4,789
© Ratio B/C 4.93 HH Rooftops Aé EIRR 18.8%
© NVPVE  $962 200m2 (40%) = Ratio B/C___3.08 HH Rooftops
> NPVb  $4,737 < NVPVE  $2,308 200m2 (40%)
breakeven benefits ~ -80% NPVb  $7,096
breakeven costs ___393% breakeven benefits  -67%
NVP @4% $4,207 breakeven costs 208%
FIRR 15.5% NVP @4% $2,912
e
NVPVe  $2,583 Public Buildings NVPVe  $7,904 Public Buildings
NPVb  $6,790 NPVb  $10,816
breakeven benefits  -62% breakeven benefits  -27%
breakeven costs ___163% breakeven costs ___ 37%
NVP @4%  $3,905 NVP@4%  $4,542
EIRR  34.2% EIRR  28.6%
Ratio B/C __ 5.06 HH Rooftops RatioB/C 431 HH Rooftops
NVPVCc $962 100m2 (w%) NVPVe $1,370 100m2 (60%)
NPVb  $4,867 NPVb  $5,912
breakeven benefits ~ -80% breakeven benefits  -77%
breakeven costs ___406% breakeven costs __331%
NVP @4%  $4,156 NVP@4%  $4,631
- EIRR  19.4% B ) EIRR  18.3%
2 Ratio B/C 3.16 HH ROOftOpS < Ratio B/C 3.01 HH ROOftOPS
.'.% NVPVC  $1,923 200m2 (40%) 'g NVPVC  $2,308 200m2 (40%)
= NPVH  $6,079 = NPVb  $6,939
breakeven benefits  -68% breakeven benefits  -67%
breakeven costs __ 216% breakeven costs___ 201%
NVP @4%  $2,168 NVP@4%  $5212
EIRR 6.8% EIRR  11.4%
Ratio B/C 1.37 RatioB/C _ 2.03
NVPVc  $5,885 Public Buildings NVPVec  $5,051 Public Buildings
NPVb  $8,053 NPVb  $10,264
breakeven benefits  -27% breakeven benefits  -51%
breakeven costs 37% breakeven costs___103%

23 Abdulla (2019).
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Table 21. Expected expected incremental econmic benefits per Governorate for C1- Activities 1.1.1.4/5
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The distribution between Governorates was selected under the basis of the total population per Governorate for Households and the total number of Schools for Public Buildings.
The calendar is the following. Additional benefits are calculated aggregating the economic incremental benefits per system and considering adoption rates at 70% for private

buildings and 80% for public buildings under a lifespan of 30 years, with a economic discount rate at 4%2.

Table 22. Calendar for Private and Public Water Harvest Systems

1 2 3 4 5 6 7 Total
Private WH-
Rooftops
Madaba 73 269 466 516 639 0 1963
Karak 117 431 745 825 1022 0 3140
Tafilah 44 162 279 309 383 0 1178
Ma’an 59 216 373 413 511 0 1570
Total 293 1078 1863 2063 2555 0 7850
Public WH-
Rooftops
Madaba 16 24 32 8 0 0 80
Karak 32 48 64 16 0 0 160
Tafilah 11 16 21 5 0 0 53
Ma’an 21 32 43 11 0 0 107
Total 80 120 160 40 0 0 400

Wastewater Treatment Plants. The second group of activities in Component 1 (linked to Output 1.2) comprises regulation, storage and distribution of hydraulic structures to
be built to maximize use of reclaimed water from the Wastewater Treatment Plants in Madaba, Karak, and Tafilah. This will enhance climate resilience at the farm level by
providing additional water to grow crops in accordance with Jordan’s Water Substitution and Reuse Policy (2016) and will reduce the impacts of wastewater treatment effluents
on the ecosystem. MWI has certified its commitment to undertake the operation and maintenance of the storage and distribution infrastructure that will be built to maximize the
use of the reclaimed water. The project will assist the MWI and the MoA in establishing / strengthening WUAs among farmers that are or will be connected to reclaimed water
sources. WUAs will be supported in establishing key administrative task as well as clear O&M plans and costing among users. The project will also support WUAs in ensuring
transparency and rational water sharing rights among farmers and in establishing rules and applications forms to allow possible enlargements of the network to additional

subscribers.

24 Considering the average rate between the Jordan’s 10yr bond yields (at 5.5%) and the current official interest rate referred by the Central Bank of Jordan (2.5%)
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Economic benefits were calculated considering the following sources: a) Avoided cost of tertiary treatment of reclaimed water (based on methodology and calculations for the
As Samra Wastewater Treatment Plant Feasibility Study and other sources?), b) additional value of production per Plant.

Design . O&M per
wwre | oy | Dt S| S| %!
(m%/d) Y (JOD)
30 days of effluent
Trickling go unutilized in the
AlTafila | 7.500.00 o 3083.62 | 90,000 | £ unutlized in $520,035 | $159,688
stored
30 days of effluent
Trickling go unutilized in the
AlKarak | 1,600.00 o 780525 | 25000 | £°unutlized in $391,950 | $27,375
stored
Activated Size determined by
Madaba 7,600.00 2189 30000 | land available on $369,362 $36,500
sludge site
WWT Plant.

Three wastewater treatment plants are considered to upgrade the storage and distribution capacity:

Table 23. Wastewater Treatment Plants

Cost of tertiary treatment was considered 30% more expensive than
the cost of wastewater treatment (0.25 USD/m3). This was
aggregated considering the additional amount of water provided.
Investment costs were assessed by water engineer specialists and
Incremental Operation and Maintenance costs were considered at
25% of total O&M costs. O&M costs vary widely depending on
treatment system used. For example, for As-Samra, Kelpasaite
(2016) reports recurring costs of 0.08 JD/m3, while ACWUA gives
a range between 0.03 to 0.68 JD/m3, with an average of about 0.2
JD/m3 (ACWUA, 2011). For this study, we use an average cost of
0.25 JD/m3, which was given during our field visit to the Madaba

Additional value of production is estimated under the basis of the aggregation of additional farms expected to take profit of new access to reclaimed water for irrigation. One
farming model was developed under the basis of a Madaba WWT Plant field visits were farmers having access to reclaimed water changed the cropping pattern from rainfed

Barley to irrigated Alfalfa (Model 9.1).

Given the potential number of farmers to be reached with the current investments and the amount of water stored, the following profitability results were obtained per WWT
Plant (and then aggregated).

25 Kelpasaite (2016), Albert et al (2013) and Hunter et al (2019)
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Table 24. Profitability results per WWT Plant

Tafilah WWTP Madaba WWTP Karak WWTP
Discount rate 4% Discount rate 4% Discount rate 4%
NVP @4% $91,166 NVP @4%  $1,408,560 NVP @4%  $725,541
EIRR 6.1% EIRR 20.5% EIRR 14.6%
Ratio B/C 1.09 Ratio B/C 1.43 Ratio B/C 1.85

Summary. Under Component 1: Climate Resilient Water Systems, the following quantitative benefits can be pointed out:

Output 1: a) 7850 private households saving USD 127 per year (30 m3 saved per HH) after implementing water saving devices and gadgets for home-consumption; b) 7,850
private households saving between USD 93 and USD 200 on purchasing water tankers in the absence of harvested rainwater (between 22 m3 and 47m3 saved per HH),
depending on the rooftop area, tank size and rainfall levels; and c¢) 400 Public buildings saving between USD 363 and USD 585 of expenditure on purchased water in the
absence of the harvested rainwater (between 87 m3 and 137 m3 saved).

Output 2: a) 176 farmers generating around USD 620 per year of incremental income after benefiting from additional reclaimed water for agricultural production; and b) USD
210,000 saved per year due to the avoided cost of tertiary treatment of additional water storage in 3 Water Treatment Plants

Table 25. Profitability indicators for Component 1 interventions

Model EIRR NPV (USD) B/C Ratio \
Madaba
HH Rooftops 100m2 (60%) 28.6% 4,542 4.3
HH Rooftops 200m2 (40%) 18.3% 4,631 3.0
Public Buildings 11.4% 5,212 2.0
- Karak
j HH Rooftops 100m2 (60%) 84.9% 12,7117 44
Y | HH Rooftops 200m2 (40%) 11.3% 543 3.1
Public Buildings 6.8% 2,912 1.4
Tafilah
HH Rooftops 100m2 (60%) 34.2% 3,905 5.1
HH Rooftops 200m2 (40%) 19.4% 4,156 3.2
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Public Buildings | 68% | 2168 14
Ma'an
HH Rooftops 100m2 (60%) 78.5% 3,625 8.5
HH Rooftops 200m2 (40%) 34.0% 3,776 4.9
Public Buildings 15.5% 4,207 2.6
Model EIRR NPV (JOD) B/C Ratio ‘
Tafilah WWTP 6.1% 91,166 1.1
C1.1.2 | Karak WWTP 14.6% 725,541 1.9
Madaba WWTP 20.5% 1,408,560 14

Aggregation / Calendar. Benefits mentioned were considered together with the Component 2 aggregated models. The following table presents the expected beneficiaries per
activity in Component 2

Table 26. Calendar of beneficiaries’ incorporation

# Model Models Unit Yrl Yr2 Yr3 Yra Yr5 Yr6 Yr7 Yr8 Total Adoy
H#HH 0 98 195 195 293 195 0 0
1 Rainfed Barley Agg. 0 98 293 488 780 975 975 975 975
Ha 0 390 780 780 1170 780 0 0 3900 70
#HH 0 98 195 195 293 195 0 0 975
2 Rainfed Wheat Agg. 0 98 293 488 780 975 975 975
Ha 0 281 563 563 844 563 0 0 2813
#HH 38 105 105 105 105 57 0 0
3.1 Olive trees irrigated Agg. 38 144 249 354 459 517 517 517 >17
Ha 77 210 210 210 210 115 0 0 1033
#HH 52 144 144 144 144 78 0 0 206 60
3.2 Olive trees non-I Agg. 52 196 340 483 627 706 706 706
Ha 105 287 287 287 287 157 0 0 1411
#HH 3 8 8 8 8 4 0 0 38
4 Grapes irrigated Agg. 3 11 18 26 34 38 38 38
Ha 6 15 15 15 15 8 0 0 76
#HH 62 171 171 171 171 93 0 0 340
5 Tomatoes Agg. 62 233 404 576 747 840 840 840
Ha 62 171 171 171 171 93 0 0 840 50
6 Wicking beds #HH 39 107 107 107 107 58 0 0 525 50

30



FAO-DPIC GCF Funding Proposal
BRCCJ EFA
Agg. 39 146 253 360 467 525 525 525
#HH 32 87 87 87 87 48 0 0 428
7.1 Grownbag GH Tomatoes conv Agg. 32 119 206 293 380 428 428 428
Ha 1 2 2 2 2 1 0 0 12
#HH 21 58 58 58 58 32 0 0 285
7.2 Grownbag GH Tomatoes new Agg. 21 79 137 195 253 285 285 285
Ha 1 2 2 2 2 1 0 0 8
#HH 32 87 87 87 87 48 0 0 18 60
8.1 Grownbag GH Cucumber conv Agg. 32 119 206 293 380 428 428 428
Ha 1 2 2 2 2 1 0 0 12
#HH 21 58 58 58 58 32 0 0
285
8.2 Grownbag GH Cucumber new Agg. 21 79 137 195 253 285 285 285
Ha 1 2 2 2 2 1 0 0 8
10,111
GH Size (ha) 0.027 6000
Component Activity Hectares
WWTP
Component | beneficiaries 528

Component 2

See Calendar

10,111

Total

10,639

Economic prices. In the economic analysis conversion factors were applied to obtain economic prices. Selected conversion factors were calculated for family labor costs (based
on official unemployment rates?® for rural areas and youth), tradable goods as exported outputs?’ (Tomato), imported outputs?® (Barley) and Urea (imported inputs?®), based on
World Bank’s Commodity Outlook for international prices, discounting subsidies, taxes and tariffs and the cost of Water (discounting subsidies). No conversion factors were
applied to non-tradable goods and project costs as costing was made without considering taxes and duties. Detailed calculations can be found in Annex 3 EFA Spreadsheet.

26 Department of Statistics, Yearbook 2018

27 CF: 1.33
28 CF: 0.5
29 CF: 0.88
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A sensitivity scenario is being included for the economic price of water, describing the systems where water harvesting systems profitability would be at risks.

Economic profitability indicators. An analysis of the Value for Money Metrics of the Project shows that the project investment is highly justified based on both financial and
economic analysis. The project investments have an Economic Rate of Return of 24.1% after applying a standard conversion factorto obtain economic prices, incorporating
economic models for benefits of water saving interventions and aggregating economic incremental benefits to be compared with total project costs (excluding investment costs
already considered in the models in order to avoid double-counting. Recurrent costs of operation and maintenance were included after year 7 to represent the minimum required
investment needed to ensure the sustainability of benefits. The Net Present Value was estimated to be US$ 80.16 million with a benefit- cost ratio of 2.95, and a social discount
rate estimated at 4% over the period of 30 years for the economic analysis. The economic discount rate is based on the average rate of a 10yr Bond yield in Jordan (at 5.5%)
and the Central Bank of Jordan's official reference interest rate (at 2.5%)C.

Other aggregated quantitative benefits.

Avoided losses due to climate change are estimated at USD 333.000 after year 10 due to the promotion of local seed varieties and adaptive technologies to reduce climate change
impact on wheat and barley yields in the project area (affected by increased temperatures and decreased precipitations) (Wheat: 177 tons/year in total and Barley: 727 tons/year).
This could go beyond this number considering that the Project will impact people directly in the project area and indirectly through its engagement at the national level through
dissemination of information through smart applications and its work with policy and regulatory reform. In addition to this, the project is expected to achieve 3% to 3.5%
reduction in groundwater overdraft and to contribute up to 4.5% to the water management goals in the National Water Strategy. Cumulative water savings are estimated at
around 1.83 MCM in a 10yr period and 5.49 MCM for the project’s lifespan (30 years). Detailed calculations are being presented in Annex 3 (EFA Spreadsheet) based on the
expected amount of water saved per governorate due to Component 1 interventions. Finally, 10,600 hectares of agricultural land area will be made more resilient with climate-
adaptive measures in the project area.

Qualitative Benefits. The increased availability of water from roof-top harvesting structures is expected to also generate co-benefits in terms of improved health and
sanitation. The lack of water and secondary effects of these changes are considered as one of the highest threats to health in Jordan. In 2005, a WHO/UNEP project
determining minimum water requirements for health in Jordan showed a linkage between the per capita water consumption and the incidence of diarrhea. The importance of
washing hands to avoid the menace of coronavirus is a testament to the health impacts of increased water supply. The increased water availability from RWH is likely to
generate improved health status of households, enhance hygiene — with subsequent reduction in the risk of disease transmission, reduce their health costs and reduce the
pressure on Government health facilities. Other co-benefits will be generated in terms of increased business opportunities for entrepreneurs trained in installing RWH and the
increased employment opportunities for the youth for employment in these enterprises. improved access to water harvested from the rooftop and reclaimed water: (i)
economic impact of improved nutrition, health and food security; (ii) water subsidies public bill reduced; (iii) avoided downstream contamination from discharge of reclaimed
water which has not undergone tertiary treatment, (iv) the economic benefits of additional employments generated through the backward and forward multiplier effects in the
project area.

30 As of April 2020: www. http://www.cbj.gov.jo/.
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3.5 Sensitivity Analysis and Risk assessment

A sensitivity test was developed using different risk-occurrence scenarios. These included increase in project costs (10% and 20%), a reduction in project benefits (10% and
20%), and combined scenarios (of both benefits reduced by 10%, 20% and 30% and costs increased by 10% or 20%). Additionally, a delay in project benefits (1 and 2 years)
and the reduction in benefits by 50% every 2 and 3 years due to the occurrence of climate change shocks were considered. NPV remains positive so the project is still
considered to be profitable under the tested scenarios. Detailed assumptions and calculations are attached in Annex 3. Table 38 below presents the main results of the
sensitivity test. The analysis shows that the project is most sensitive to reduction in benefits.

Table 27. Sensitivity Analysis

Sensitivity Analysis

A% Risk EIRR NPV (US$)
Base scenario 24.10% 80,158,697
-10% 21.70% 68,026,928

Benefits Combined risks on sale prices, yields, adoption rates e
-20% 19.18% 55,895,159
10% . . . . 21.92% 76,042,797
Costs Increase in expenses, input prices and unit costs
20% 20.03% 71,926,898
Delay 1yr in Bi fit: 20.02% 74,855,244
2l !" ElE I z Adoption rate / delays —
Delay 2yr in Benefits 17.23% 69,755,771
External Shock every 2 yr 50% Benefits . .. . 20.56% 40,879,216
External shock (prices, quantities, climate)

External Shock every 3 yr 50% Benefits 21.75% 66,196,887
10% -10%| 19.64% 63,911,028
10% -20%| 17.24% 51,779,259
Mixed Scenarios Costs 20%| Benefits -20%| 15.55% 47,663,360
20% -30%|  8.77% 15,383,952
20% -10% 17.86% 59,795,129

Additional sensitivity scenarios. The economic price of water at 3 JOD/m3 is considered based on the economic price selected by Abdulla (2019) for calculating economic
benefits, taking into consideration the price of water from tankers during the dry season, without distortions and public subsidies. While a lower economic price of water would
have negative implications for the water harvesting systems stream of benefits (negatively affecting a few models for selected size of tanks and governorates), it would have a
slightly positive side for Component 2 models where lower economic costs of water would lead to lower costs and increased margins. The following table present the sensitivity
test of changes in the economic price of water.

Table 28. Additional Sensitivity Scenarios with different economic prices of water

Economic Price | 5 ;o353 1JOD/m3 2 JOD/m3 3 JOD/m3
of water (Base case)
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Risk assessment chart. The following risk assessment chart was prepared to link the identified risks (with hypothetical scoring for probability and impact) and the EFA

GCF Funding Proposal
BRCCIJ

Overall EIRR 20.28% 21.05% 22.58% 24.1%
Overall NPV USD §O.6 USD §4.5 USD 73.3 USD 80.16 million
million million million

impacts (given the possible cost and benefit scenarios.).

Table 29. Link between risks factors and the EFA Analysis

lmpact e the EFA
2] Rk Factor It Probakiliy |Risk Type Impact ype EIRR {%] NWIUSI}MII
BASE

RF1 |owernment Conbrituton 2 “iowernance Reduction in Benetfits 20% 18.15% Sh A 1N
RF2 Vemak technicsl capsoty af the AW 3 2 achnicsl sod aperational  Delsgn sensdite § gears 1423 [
AF3 lipsratioral csparity of the Mk 1 2 arhnicsl snd apsrsfiaral  Unmhined lensfite <005 Crese =105 1428 n1,J g
AFL e I 2 1 arhnicsl sl apsrstioral N Vennfile A% T TEE Hh NS 15
HES Tiulity el veackineal snlun in BWTE 1 2 wil cpmratkrml  fndh Fannlile 10% M. RELRHSS
RAFE Flite: Cupdurs: 3 2 a [ Tilx 105 Canle SI0E A1, 54H E3A11.028
RFF Fiear al salety in the morkphce 2 R thection in Benelits 10% 21,700 EELREAZE
RFE TLirnivcd priwate Semand oF BAWH spsrcims 3 Technical and opcrational  Reduction in Bcnclit 20% 10.15% 55205150
RF5 Poar coordinatian and colaboratan betw oo ] EocT AN Dodaigs in Bencths 1wcar 20.02% FLALS I
RF1} Dzpend ency on GUT subsidies  Market sk a i Reduction in Banetits 20%

RFIL LoD 2015 3 Technicsl and oparssional | Delsyin benefite 3 vears 15.1%

Probability
Mar High

| s

Figure 10- Risk assessment chart
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This type of Assessment situates COVID-2019 and Market risks in the upper-side (high probability and high impact) whereas Government Contribution or the quality of
reclaimed water in WWTP are situated in the low/medium range side for example.

3.6

Benchmarks

GCF Funding Proposal

BRCCJ

EFA

The following table compares BRCCJ Project’s cost-effectiveness indicators with other GCF funded rural development projects in the region. GCF Cost per beneficiary is

estimated at 117.7 US$ and it is aligned with cost-effectiveness indicators of rural adaptation projects in the region.

Table 30. Project Cost Effectiveness Comparisons

Projects BRCCJ CFAVCP WBAACC BRCRN BRCRN ECCANCN
Jordan Cambodia Palestine Nepal Pakistan Egypt
Date of March 2018 December 2019 | December 2019 | July 2019 March 2018
approval
Direct 212,416 390,000 223,553 200,681 | 1.3 million 768,164
Beneficiaries
EIRR 24.1% 16.13% _ 20% 18.8% 20.2%
NPV US$ 80.16 US$ 133,543 _ USS$ 40.9 US$ 15.78 US$ 124.76
Million million million million
Effectiveness of USD USD EUR USD USD USD
GCF Adaptation | 117 7/beneficiary | 102/beneficiary 106/beneficiary 195/beneficiary 27/beneficiary 41/beneficiary
Investment (USD
GCF/Beneficiary)
Effectiveness of 156.5 362 200 236 37 137
total Investment | (JSD/beneficiary | USD/beneficiary | EUR/beneficiary | USD/beneficiary | USD/beneficiary | USD/beneficiary
(USD/Beneficiary)
Total Cost 33.25 141.39 44.7 (MM Eur) 473 47.7 105.2
(USD millions)
. 25 Million grant 10 Million loan 23.7 Million 39.3 Million 35 Million grant 31 38 Million
GCF funding rant ( (MM rant rant
(USD Million) & Eur) & &
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4. Annexes

1.1

Annex 1. Detailed cost tables

GCF Funding Proposal

BRCCJ

Table 31. Component 1.

EFA

Years Funding Sources Share of funding sources (%
1 2 & 4 S S 7 Final Unit cost Green
COMPONENTS, SUB-COMPONENTS, OUTPUTS AND ACTIVITIES UNIT target (USD/unit) Total Cost (USD) Green Climate oD FAO UNDP Climate | Govern FAO UNDP
Fund (Grant) Fund ment
(Grant)
'COMPONENT 1: Climate resilient water systems 19,800,607 14,868,306 3,947,301 985,000
Output 1.1.1 By year 7 at least 8250 buildings with water ing
14,351,707 11,553,406 2,313,301 485,000
Activity 1.1.1.1 Provide Technical and oversight for water resilient systems 0 - - - -
Water Engineer Specialist month 12 2] 12 2] 12 12 12 84 3,500 294,000 294,000 - - 0%
Water engineer Specialist pers.day 1 120 1 120 120 120 720 261 187,920 187,920 - - 0%
M&E officer month 12 12 2 12 12 4 2,000 168,000 168,000 - - 0
M&E Specialist month 12 12 2 12 12 4 3,000 252,000 252,000 - - 0
Technical Advisor- Focal Point from MoE month 12 12 2 12 12 4 3,000 252,000 252,000 - - 00
Allowances M&E Officer and Specialist days 60 60 0| 60 60 4 90 37,800 37,800 - - 00°
Mid-term and final surve: lumpsum 1 1 40,000 80,000 80,000 - - 00°
Knowled products and studies units 1 1 20,000 0,000 40,000 - - 0
Vehicle unit 45,000 5,000 45,000 - - 0
Vehicle O&M Is/unit 1 1 1 1 1 ,860 7,020 7,020 - - 0
Mom(ormq Set 3 ,800 1,400 1,400 - - 0
IT/ Software equipment and trainings Jumpsum 1 1 1 1 1 7 11 ,780 42,780 - - 0
Communication campaigns, and @sum 0.2 0.2 0.5 0.2 0.2 0.2 2. 15,000 ,500 7,500 - - 00
Office utilities O&M lumpsum 0.25 0.25 0.25 0.25 0.25| 0.25 1. 13,000 ,500 19,500 - - 00
Conti |lumpsum 1 1 74,506 149,011 149,011 - - 00¢
Activity 1.1.1.2 Selection of public buildings and on water conservation schools and officials
C a service provider for the paign in schools, selection of public buildings and trainings 0.2 0.2 0.2 0.2 0.2 1 231,801 231,801 231,801 - - 100%
Activity 1.1.1.3 C ion of Rooftop rainwater harvesting system in public buildings - - - - 100%
Construct Rooftop rainwater harvesting systems in public buildings Buildings 0 80 120 160 40 0 0 400 3.867 1,546,890 1,546,890 - - 100%
Water saving i and devices Kit 80 120 160 40 0 0 400 100 40,000 - 40,000 - 100%
|Staff time (MWI) month 24 24 24 24 96 900 86,400 - 86,400 - 100%
Activity 1.1.1.4 Select provide on water conservation to 100%
Contracting a service provider for identification, and training lumpsum 4 4 4 4 4 20 90,000 1,800,000 1,800,000 - - 100%
UNDP site manager and i support 1 1 1 1 1 1 1 7 69,286 485,000 - - 485,000 100%
Activity 1.1.1.5 C of Rooftop rainwater harvesting system in = = = o
Construct Rooftop rainwater harvesting systems in 0 293 878 1463 1463| 1755 0 5850 1,039 6,080,785 6,080,785 - - 100%
Government ling-up Ct tion of Rooftop rainwater harvesting systems in F 0 0| 200 400 600 800 2000 1,039 2,078,901 - 2,078,901 - 100%
|Staff time (MWI) month 24 24 24 24 24 120 900 108,000 - 108,000 - 100%
Activity 1.1.1.6 Impact for C1 - - - - 100%
Contracting a service provider to conduct the 1t impact lumpsum - 1 1 250,000 250,000 250,000 - - 100%
Output 1.1.2 By year 7, reuse of reclaimed water from 3 Waste Water Plants is optimized
3,585,700 2,151,700 1,434,000 -
Activity 1.1.2.1 Build storage and di: ion it to imize reuse of reclaimed water from existing WWT plants = - - - 00
Storage and distribution capacity Madaba WWTP Plant 1 733,250 733,250 733,250 - - 00
Storage and capacity Karak WWTP Plant 1 552,650 552,650 552,650 - - 00
Storage and capacity. Tafilah WWTP Plant 1 520,800 520,800 520,800 - - 00°
Operation and Maintenance cost by the MWI lumpsum 0.16 0.18] 022] 0.22| 0.2197 1,434,000 1,434,000 - 1,434,000 - 100%
Activity 1.1.2.2 Technical assistance to MWI and Ministry of Health to assure with il - - - -
Contracting a service provider to test water and soil quality to assure envi Jlumpsum | [ 0.50 1.00 1.50 3 15,000 45,000 45,000 - - 100%
Activity 1.1.2.3 Technical to promote demand and safe reuse of water, including building local capacity of farmers and Water User . 0 8 B 8 8
Contracting a service provider to build local capacity of farmers and WUA Lumpsum 1 1 3 100,000 300,000 300,000 0 0 100%
Output 1.1.3 By year 4, Landscape Resilience Investment Plan for part of the Dead Sea
Basin 1,863,200 1,163,200 200,000 500,000
Activity 1.1.3.1 plan and criteria - - - =
Contract with service provider lumpsum 1 100,000 100,000 100,000 - - 100%
Stafftime (MWI) lumpsum 05 0.5 100,000 100,000 - 100,000 - 100%
Water Specialist to advice and provide oversight days 60 60, 60 60 24 500 120,000 120,000 - - 100%
Travel and Water specialist trip 1 1 1 1 4 10,800 43,200 43,200 - - 100%
UNDP support to the resilience i plan lumpsum 0.2 0.4 04 500,000 500,000 - - 500,000 100%)
Activity 1.1.3.2 Execute technical, economic, environmental and social feasability studies - - - -
Contract vith service provider to prepare the feasability studies lumpsum 033 033 033 800,000 800,000 800,000 - - 100%
Staff time (MWI) lumpsum 0.25 0.25 0.25 0.2?| 100,000 100,000 - 100,000 - 100%
Activity 1.1.3.3 Di and validate i Plan | | | | - - - -
Contract with service provider to validate list of il |lumpsum | | 1] | 100,000 100,000 100,000 - - 100%
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Table 32. Component 2.

Years Funding Sources Share of funding sources (%)
1 2 3 4 s e 7 Final Unit cost Green
COMPONENTS, SUB-COMPONENTS, OUTPUTS AND ACTIVITIES UNIT target | (USD/mID Total Cost (USD) Green Climate R e WLER Climate | Govern | [, R
Fund (Grant) Fund ment
(Grant)
COMPONENT 2: Climate Change for L and Food Security 8,018,627 5,579,427 1,864,200 575,000 -
Output 2.1.1 By year 7, 6,000 Farmers trained in climate resilient production practices through FES (4050) and field days (1950) 0 5,466,027 3,900,427 1,290,600 275,000 -
Activity 2.1.1.1 Provide Technical assistance and oversight for climate change adaptation I
and Climate change 2] 3,500 294,000 294,000 - - - 700%
[Allowances Agronomistand Climate change ers.da 1080 261 281,880 281,880 - - - 100%
Social inclusion and gender iali lumpsurm il il 7 25,000 175,000 - - 775,000 - 700%
M&E officer 84 2,000 168,000 168,000 - - - 100%
Allowances M&E Officer 420 70 29,400 29,400 - - - 100%
Mid-term and final surveys 2 40,00 80,000 80,000 - - - 00
products and studies 2 20,00 40,000 40,000 - - - 00
Vehicle unit 1 45,000 45,000 45,000 - - - 00
Vehicle O&M 'I .86 27,020 27.020 - - - 00
Monitoring t Set .80 ,600 1600 - - - 00
c paigns, traslations and 2 15,00¢ ,500 500 - - - 00
Office utilities O&M 1 13,000 19,500 19.500 - - - 00
Contingencies 138,064 276,127 276.127 - - - 00
Activity 2.1.1.2 Design appropriate modules for Climate Smart FFS
Local Consultant expert on FES 18 250 45,000 45,000 - - - 100"
Consultant expert on FES and Climate change 18 500 90,000 90,000 - - - 700
Travel Consultant 10,800 64,800 64,800 - - - 100°
Travel Local Consultant 7.100 42,600 42,600 - - - 100
T ‘material 15 15,000 22,500 22,500 - - - 100
Activity 2.1.1.3 Training a team of Master Trainers/Facilitators
Local Consultant trainer of trainers 180 250 45,000 45,00 - - -
International Consultant trainer of trainers @' 500 90,000 90,00 - - -
Trainings of trainers 60 2,200 132,000 132,00 - - -
Consultant travel 2 29,100 58,200 58,20 - - -
National travel 2 11,400 22,800 22,80 - - -
FAO support to the training of FFS master trainer 1 100,000 100,000 - - 100,000 - 700%
Activity 2.1.1.4 Identify target groups in Project A 270
Local consultant to develop the targeting criteria and identify groups in Project Area 2700 30 81,000 - 81000 - 0 100%)
local Gi 270 100 27,000 27,000 _ - - 100%)
Activity 2.1.1.5 Scalir FAO collect mobile itori ication of ado 1
c to develop the ing system and App da 190 500 95,000 95,000 - - - 100
Travel Consultant 2) 70,800 21,600 21,600 - - - 100
Trainings of M&E experts. and Farmers groups on the use of the App 12) 2,200 26,400 26,400 - - - 100!
Equipping the extension Staff with smart devices and software 120 300 36,000 36,000 - - - 100
Communication, traslations and multi o 15,000 10,500 10.500 - - - 100
Activity 2.1.1.6 Conduct Climate Smart FES 27
Extensionists mobilized 27 2,480 1,209,600 - 1209600 - 0 100%)
FES kit Production pal 27 2,000 540,000 540,000 0 - o[ 100%
FFS sessions FFS 27 2.500 675,000 675.000 0 - o[ _100%
Activity 2.1.1.7 Field ion of i daptive i ion and practices
[Field day visits Sessions 50 100 100 100 500 600 300,000 300,000 0 - o[ 100%
Activity 2.1.1.8 Impact for c2
Contracting a service provider to conduct the independent impact lumpsum 0 1 1 250,000 250,000 250,000 0 - o[ _100%
Output 2.1.2 By year 7, 30 000 Farmers reached through i 823,600 50,000 573,600 200,000 -
Activity 2.1.2.1 ing cli IT ions for smart devices
D the e-system and Tumpsum 1 il 50.000 50,000 50,000 0 - o[ 100%
[FAO supportto the hub for climart smart and water scarcity and 0.25 0.25 0.25] 0.25] 1 200.000 200,000 - - 200.000 - 100%
ctivity 2.1.2.2 Di: inating climaj ions and weather forecast through smart devices
taff time (MoA) ‘month 48 48 48| 48 48 48 336 900 302,400 - 302400 - 0 100%
tudio Set 1 1 120,000 120,000 - 120000 - 0 100%
tem O&M lumpsum 1 i 7 7 7 7 6 25,200 151,200 - 151200 - 100%)
utput 2.1.3 By year 3, 400 Women trained as Change Agents for Climate i 980,250 880,250 - 100,000 -
ctivity 2.1.3.1 Technic: i in climate adaptive agri i
National Consultant days 5 250 3,750 3.750 - - - 100%
international Consultant Expert on Gender and Climate adaptive days 90 500 45,000 45,000 - - - 100%
ender and climate Trip 1 10,800 10,800 10,800 - - - 100%
Communication, traslations and multimedia Lumpsum 0.5 15,000 7,500 7,500 - - - 100%
Activity 2.1.3.2 Development of training manuals and certification
Contract with the Universit Lumpsum 05 X 30,000 30,000 30,000 - - - 100%
Activity 2.1.3.3 for young trainers 20% drop off 1
Travel allowances for Workshoj 800 4,800 4,800 - - - 700%
Trainers Kit/ inputs Kit 1 il 7,000 10,000 10,000 - s - 100%
Training of trainers Worksho, 8,400 50,400 50,400 - - - 100%
Activity 2.1.3.4 Competitive selection of for climate wise-women
Local service provider communicating and selecting climate wise-agents competitively Lumpsum g g A cmEEm 70,000 70.000 ~ _ ~ oo
FAO support to the itive selection of candi 05 05 1 50,000 50,000 _ A 50,000 B 100%)
Activity 2.1.3.5 Training: for climate wi o
Contract for trainings, kit and stipends (Madaba, Tafilah) Contract 0.3 0.3 03[ o1 1 324,000 324,000 324,000 - - - 100%]
Contract for trainings. kit and stipends (Karak, Ma‘an) Contract 03 03 03[ 041 ] 324,000 324,000 324,000 - - - 100%)
FAO Support to climate wise women trained 0.3] 03 03[ o1 ] 50,000 50,000 - - 50,000 - 100%)
Output 2.1.4 By year 7, 15.000 Persons itized for climate adaptive 748,750 748,750 = = s
Activity 2.1.4.1 i ity ol for gender itive climate 7
Contracting a service provider to Conduct Community Dialogue in Madaba Contract 0.25 i 179,688 179,688 179,688 - - - 100%
Contracting a service provider to Conduct Community Dialogue in Ma‘an [Contract 0.25] il 179,688 179,688 179,688 - - - 100%
Contracting a service provider to Conduct C Dialogue in Tafilah Contract 0.25] T 179,688 179,688 179,688 - - - 100%
c a senvice provider to Conduct C Dialogue in Karak Contract 0.25 1 179,688 179,688 179,688 - - - 100%
Activity 2.1.4.2 izit it i ise women forums
Climate-wise women forum Forum | | | q 1 A 10,000 30,000 30,000 ~ ~ ~ e
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Table 33. Component 3 and PMC.

EFA

Years Funding Sources Share of funding sources (%)
1 2 = L s g " | Final Unit cost Groon
COMPONENTS, SUB-COMPONENTS, OUTPUTS AND ACTIVITIES UNIT target | (USDIunit) Total Cost (USD) | Green Climate Government FAO UNDP Climate | Govern | ) UNDP
Fund (Grant) Fund ment
Grant)
COMPONENT 3: Scaling-up climate adaptation
2,383,281 2,108,281 - 275,000 -
nd Irrigation to initiate the process of policy reform
Local Technical 3 36| 3 36] 36 180 2,500 450,000 450,000 - - - 0
ional Technical monthiperson| 12 1 1 1 1 1 12 8 11,700 982,800 982,800 - - - 0
Field visits and travel for Local and TA Trip 6 4 3 500 ,000 5,000 - - - 0
I for LTA and ITA Days 52 7. 7. 7 7. 7. 52 46: 261 121,104 121,104 - - - 0
Ci icati i ions and Lumpsum 05 0. 0. 0. 0. 0. 15,000 ,000 5,000 - - - 0
[& Lumpsum 1 83,822 167,643 167,643 - - - 0
FAO technical lumpsum 0.2 0.2] 0 02| 02 100,000 100,000 - - 100,000 - 100%
ES safeguard specialist IumEsum 1 1 1 1 1 1 25,000 175,000 N - 175,000 - 100%
Allowances of ES safeguard specialist and others days 42 42 42) 4 42| 42 42 294 261 76,734 76,734 - - - 100%)
Activity 3.1.1.2 Technical Assistance to support the MWI in st the enabling i for ion of reuse of | ir water
Contract with service provider to support MWI [Lumpsum | 0.2] 0.2] 0.2] 0.2] 0.2 1 250,000 250,000 250,000 - - - 100%)
Output 3.1.2 By year 6 at least 6 national curricula of vocational schools (masonry, plu ry and and of water are updated 625,000 550,000 - 75,000 -
Activity 3.1.2.1 Technical Assistance to the Ministry of ion and main Unit ies to update the national curricula
Contract with service provider to support the national curricula updating [Lumpsum | 0.25‘ 1 250,000 250,000 250,000 - - - 100%)
FAO support to the national curricula updating | 0.25 1 75,000 75,000 - - 75,000 - 100%
Activity 3.1.2.2 Training for teachers and, to enable the teaching and practice of the new curricula
Contract with service provider to provide training for teachers and Lumpsum 0.25 1 300,000 300,000 300,000 - - - 100%)
Output 3.1.3 By year 7 at least 6440 persons (4 governorates, 16 provinces, 324 municipalities) and private sector engaged in climate change practices 763,500 763,500 - - -
Acnvnyz 1.3.1 Local and ion process 0 - - - - -
[& 1 1 1 3 7,500 22,500 22,500 - - - 00
Workshops 8 8 8 8 8 8 8 56 625 35,000 35,000 - - - 00
P Lumpsum 1 1 1 _a| 15,000 45,000 45,000 - - - 00
Public Meetings 8 8 8 8 8 8 8 56] 1,000 56,000 56,000 - - - 00
Contract with service provider for raising and Lumpsum 1 1 1 1 1 1 1 7 15,000 105,000 105,000 - - - 00
Activity 3.1.3.2 Technical to enhance local 's and private sector actors* to ensure with_national green and wate| 0 = = o E o
Contract with service provider for capacity’ o ensure abidance to nafional green cond Lumpsum 0.2] 0.2] 0.2] 02] 02 1 300,000 300,000 300,000 0| - 0 100%)
Activity 3.1.3.3 Technical assi: and training to civil society # 0 - - - - -
Contract with service provider to provide training to local and civil societ Lumpsum 0.25 0.25 1 200,000 200,000 200,000 - - - 100%)
PROJECT MANAGEMENT | 1,660,486 1,130,486 380,000 75,000 75,000
Project Management Unit (PMU) in operation 1 1,660,486 1,130,486 380,000 75,000 75,000
Office equipment lumpsum 1 1 1 1 1 1 1 7 5,000 35,000 35,000 - - - 100%)
FAO technical assistance to the PMU [ il e i il i1 ] 1] 7] 10,714 | 75,000 - | 75,000 | - | | 100%]|
UNDP technical assistance to the PMU lumpsum 1 1 1 1 1 1 1 7] 10,714 75,000 - - - 75,000 100%]
Project Manager month 500 378,000 378,000 - - - 00
Specialist month 750 231,000 231,000 - - - 00
Finance Manager month ,000 252,000 252,000 - - - 00
Administrative Assistance month 2 2 2 300 109,200 109,200 - - N 00
Support Staff month 12 12 12 00 92,400 100"
Travel-Field per diems PMU key Staff da 18 18 18 18 18] 18] 18 126 261 32,886 32,886 100%
Office rent and utilities lumpsum 1 1 1 1 1 1 1 7 14,000 98,000 - 98,000 - - 100%
Operating support MoE lumpsum 1 1 1 1 1 1 1 7 40,286 282,000 - 282,000 - - 100%]
TOTAL 33,251,501 25,000,000 6,191,501 1,000,000 1,060,000
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Table 34. FAO and UNDP Contribution per activity.

EFA

Outcome Output Activity Item Total
Output 2.1.1 By year 7, 6,000 Farmers trained in AGikily 2'1,'1'1 Provn‘de pasmnical assnstaflce and Social inclusion and gender Specialist 175,000
a aa a a oversight for climate change adaptation
climate resilient production practices through FFS Activity 2.1.1.3 Training a team of Master
(4050) and field days (1950) T g N FAO support to the training of FFS master trainer 100,000
Trainers/Facilitators
. FAO 1t to the I ation hub for climart
Outcome 2.1. Enhanced capacity of Output 2.1.2 By year 7,30 000 Farmers reached Activity 2.1.2.1 Developing climate-s mart IT support to the mnovation iub for ciima
. . . . N smart agriculture and water scarcity management 200,000
households to deal with climate change through e-extension solutions for smart devices . OO
and development of smart extension applications
Output 2.1.3 By year 3,400 Women trained as Activity 2.1.3.4 Competitive selection of candidates |FAO support to the competitive selection of 50.000
Change Agents for Climate Adaptation for climate wis e-women candidates ’
Activity 2.1.3.5 Traini devel d fe limate wise-
ctivity FULLIHER QNI GESH T GRMIELE W BE FAO Support to climate wise women trained 50,000
women
Output 3.1.1. By year 6, specific policy and Actlwt'y Sollollal] Techmc:{l ass1stance' oihe i inis oy FAO technical assistance 100,000
regulatory bottlenecks are identified and reforms of Environment, the Ministry of Agriculture and the
Outcome 3.1 By year 7 Gender = Y P Ministry of Water and Irrigation to initiate the
oS oA 5 initiated . s I
sensitive resilience tools and practices process of policy reform ES safeguard specialist 175,000
to adapt to water scarcity are Output 3.1.2 By year 6 at least 6 national curricula
mainstreamed into the national of vocational schools (masonry, plumbery and . . A .
policy/e ducational/adminis trative/s ocial agriculture) and of s pecialized universities ARy Sall 2| TREIm ] ACOimEs (D G My ) ) )
AT (agriculture, architecture, water engineering) are of Education and n?aln UanCl:slthS to update the FAO support to the national curricula updating 75,000
updated to include climate smart agriculture, water mationaiicunzicutsy
efficiency and precision agriculture.
PROJECT MANAGEMENT FAO technical assistance to the PMU 75,000
Total 1,000,000
UNDP Contribution
Outcome Output Activity Item Total
Outcome 1.1 Enhanced water Output 1.1.1 B 7 atleast 8250 buildi Activity 1.1.1.4 Select beneficiari id
- . utput 1.1. y year 7 at leas uildings ctivi .1.1.4 Select beneficiaries, provide . .
UNDP sit d t 1 Tt 485,000
vkl (o addf‘el:s climEe Clinmge retrofitted with water harvesting structures orientation on water conservation to households Site manager anc operationalsuppo ’
IIS KS
Outcome 1.1 Enhanced water Output 1.1.3 B PR —— UNDP 1t to the land. i
- oy . utput 1.1.. Yy year 4, Landscape kkesilience P . o o q q suppo (] ¢ landscape resilience
Act 1.1.3.1 Establish pl bjecti d t 500,000
availability to addf'eljs climate change Investment Plan for part of the Dead Sea Basin ctivity ablish plan objectives and eriterial. =~ plan
riS Ks
PROJECT MANAGEMENT UNDP technical assistance to the PMU 75,000
Total 1,060,000
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Annex 2. Additional tables — EFA

Table 35. National Production (with FAOSTAT)
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Source: Prepared under the basis of FAOSTAT.

EFA
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Ilustration 1. Wicking bed technologies

Source: NARC; 2020.
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Table 36. Financial Model 1. Rainfed Barley (per hectare)
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Table 37. Financial Model 2. Rainfed Wheat (per hectare)
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Table 38. Financial Model 3.1 Olives irrigated (per hectare)

Unit
Products | Unit | Without project With project
price
[ | 1] 2[ 3] 4] 5] 6] 7] 8] 9] 10] 11] 12 13 1a[ 15[ 16] 17[ 18] 19] 20 1] 2] 3[ 4] 5] 6] 7 8| o 10] 1] 12 13 14 15 16 17 18 19 20|
s o 00w 00w
% %
0ive o1 e[S 6] 700 0| o] ool o soo] w0 B T %0 00 00 700 700 700 700 700700 7000 70| 72as | veas | sos0 | soso | soso | woso | woso | woso | woso | woso | soso | soso | soso | soso | soso | soso | woso | woso | wso | mso
Establishing cost e 5  des| 1 T T T 1 1 T T T 1 1 T T 1 E I W I I ER Y T T Fl 1 1 T T T Fl F T T T 1 F T T 1
uitding and other maintenance F ERETTY 1 1 1 1 1 1 1 1 1 1 1 1 1 FI I I I T 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1
imigation sccess maintenance ha 5 soo| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 T I W I I ER Y 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Machine: ha s ass| a1 1 1 1 1 1 1 1 1 1 1 1 1 1 FI I T I T Y 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Famiy iabor P 0] 60 | 60 | 60 | e | 60 | e | o 60 60 60 60 60 60 60 |60 | 60 | 60| 60 [ 60| 60 | 60 | 60 | 0 60 60 60 60 0 60 | e | e | w0 0 60 60 60 60 0 60 60
Land rent ha s ta0] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 FI IET W I I ER Y 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
vaintenance ha s aa0] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 R I W I N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
interest rate on operational costs ha |5 ss| 1 1 ) 1 1 1 1 1 1 1 1 1 1 1 N I W I B EN Y 1 ) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Variable cost ba 1 1 1 1 1 1 1 1 1 1 1 1 1 1 FI I I IR T Y 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 F 1 1
Fiowin ha 5 w1s00] 1 1 1 1 1 1 1 Fl 1 1 1 1 1 1 I T W N T FR Y 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ammonia ha 5 3a00] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 FI I I I T Y 1 1 1 1 1 1 1 ) 1 1 F ) 1 1 F Fl ) 1 1 1
na s000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I IR R 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Urea na 0] 1 1 1 1 1 Fy 1 1 1 1 F 1 1 1 Y I I IO I Y F 1 1 1 F 1 1 1 1 F F 1 1 1 F 1 1 1 1
Macro and Micro element ha 7] 1 1 1 1 1 1 1 1 1 1 1 1 1 P IR T N S Y 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Herbicides na 2] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 U I N I W I Y 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
insecticide ha FEY Y 1 1 1 1 1 1 1 1 1 T 1 1 1 F T N I IO Y 1 1 1 1 1 1 T 1 1 1 1 T 1 1 1 1 1 1 1 1
Labor aavs 0] 3 3 3 3 3 3 3 3 3 3 3 3 E) 3 ENN N BEN N NN ) 5 [ s 3 3 3 3 3 3 5 5 3 3 3 5 5 3 3 3 5 5
Irigation water ha Se0] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I W N I 1 1 1 1 1 F 1 1 1 1 1 1 1 1 1 F 1 1 1 1
Frield container na a2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I IR R I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Harvesting ha 15[ 90 | o0 | o0 | o0 | 90 | e | o0 %0 %0 %0 %0 %0 %0 90 |90 | o0 o0 o0 [ 90| o0 [ o0 | o0 | o0 %0 %0 %0 50 0 20 | 90 [ s [ w0 0 %0 %0 50 50 0 %0 %0
ha ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I T W N T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Oil container na 5] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 U I I U T P Y 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Milling Cost 0%
b |5 7Y Y 1 1 1 1 1 1 1 1 1 1 1 1 1 T I W I T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Interest rate on variable costs PR KT Y 1 Fl 1 1 1 1 Fl 1 1 1 ) 1 1 FIN T W N Y 1 1 ) 1 1 1 ) Fl 1 1 1 1 1 1 1 F
-~ Without project With project
nit
1] 2| 3 a 5| 6 7 8 9 10| 11] 12| 13| 1a[ 15[ 16 27] 18] 29[ 20 1] 2 3 a 5 6 7 8 of 10o] 1a] 12] a3] aa] as[ ae[ a7[ 18] 19] 20
et
Sates Jo0 50| sm0| smso| smso| smso| seso| sso 0| a0 sms0]  swwo]  sms0]  smso|  saso| aws0| swso] wemn] ses0] sms0] smso| aows| wzon| aae| wae| aae| aa| aae| aase| aaze| wese]| wasm| wae| wae| waze wazs | aamm| wamm| wazm| wem
ive ot 100 50| sms0] seso sssol smsol seso] ssso saso| ssso asso| smso| smso|  smso]  smsol smso sssol wm| sssol ssso] seso soss| azoe| amss| waze| waze| aaze| waze| aas| aas| aaze| aass| aazs| aazs| aae aa2s| aazs| aaos| waze| aaze
i w193 | awos] waos| aaos| aes| waoa| aaes 4193 an0s 193] ai3]  waes]  wioa|  aoa| 193] 4193 | wewn] wros| o3| aos| aros| waoo] waos] w0s] ap03]| ap0s| azos| azos| azoa| weo| aea| woa]| wos]| s3] apos]| apos| azos| azos| azoa| azes
6111 ding 300 othor mantenance Joo FETN TSN INETY INETTY NNETTY EETTY BT Py T 101 191 191 191 201 | o1 | a0 ] sor | aor] sor] sor| o] v 191 191 101 101 191 191 FETY TSN I 191 191 191 101 101 191 191 191 101
Machiner 100 ass| uss| wss| ass[ ass| ass| s 5| s 155 155 155 155 25| s | ass| ass| ass| ass| ass| ass| s 155 155 155 155 155 155 5| ass| ass 155 155 155 155 155 155 155 155 155
Family labor 100 o[ coo| 00| eoo| coo] 00| eoo 00| o0 600 o0 o0 00 00| s00] coo| 00| eoo| 00| 00| soo] eoo| 00| eoo| eoo| soo| eoo| eoo| eoo| 00| 00| o] o] eoo] soo] eoo| eoo| eoo| eoo| eo0
Lond rent Joo 1o a0| sao| sso] ol aao| a0 100] a0 120 120 130 120 220 s0| sao| 1a0| 10| sa0| sao| sso] a0 130 120 120 120 120 130 100 seo| ae0 120 130 120 120 120 120 130 120 120
Jo0 wo]  ta0] wao] o] o] sao] a0 10| a0 140 120 110 140 10| a0] 1a0| 1a0| sa0] sa0] sao| sso] a0 110 140 100140 120 110 10 ss0] 10 120 110 140 100140 120 140 140 140
interest rate costs 100 o5 es| o] as| as o5 os es| e as o os 8 | es| es| es| ms| es| ams| e| a5 os 8 8 as o5 os | as| e o5 os 8s as as o os 8 as
Variable Cost 100 - - - - - - - - - - - - B I I I - - - - - - - - - N - - - - - N - - - - -
Plowing Jo0. ETPY IEYPY IETSY TTY ITPY ETYY BT PPy ) i ) s 1 FEPY INETPY INEYPY NETPY BIETTY IETSY NSTPY IEYRY M) s s T T e s Py IETTY ST e s e e Eem) e s e e
Ammonia 100 E7Y Y 2 2 E7Y Y 2 m 2 2 2 2 E7Y 7Y Y Y Y BEYY Y EYY T 2 2 2 2 2 2 E7Y Y T 2 2 2 2 2 2 2 2 a1
Organic matter 10 o] so| w0 50 o] so| w0 0 50 S0 S0 0 50 so] sol so| so] so] sl so] so| w0 0 0 S0 50 50 50 s so] w0 50 50 50 s0 50 50 0 s0 s0
Macro and Micro element 100 EY Y n a4 EY Y 2 54 2 2 2 54 EY 7Y Y Y Y Y Y Y o 54 a4 a4 2 o sa] aa] e 2 o 54 a4 2 2 2 54 a4
Herbicides 100 a2 FY Y a2 a2 a2 Yy Y a2 a2 2 2 £ PN Y [YY ™Y Y VY Y 2 2 a2 a2 a2 2 By Y I a2 2 2 a2 a2 a2 2 2 a2
insecticide 100 13 ) ) 5 1 13 ) u 5 1 13 o) 5 FEY IEEY Y Y Y Y Y ETY 1 o 5 1 1 1 5 FEY I 1 1 5 1 1 1 1 5 1
Labor 100 ErY T I 50 ErY Y I 20 50 20 20 20 50 0 o o] so| o] o] so] e w0 20 20 20 20 20 20 £ Y 20 20 20 30 20 20 20 20 20
rrigation water 100 seo| o] seo| seo| seo] o] seo Seo| e S0 S0 S0 Se0 sco| seo| seo seo| seo| seo| seo| seo| seo| seo| seo| w0 seo| seo| seo| seo| seo| o] seol seo] seo| e seo| seo| seo| seo| w0
Frield container 100 a2 a2 ] e el al w prY I a2 a2 a2 a2 a2 w| a| a| wl e o] e w a2 a2 a2 a2 a2 a2 Py PY I a2 a2 a2 a2 a2 a2 a2 a2 a2
Harvesting 100 aso| waso] waso| iaso| wsso| rase| waso s0] a0 waso| wasol uaso]  iaso|  saso| saso| waso wm| taso taso| wasol wsso| waso| wsso| waso| wsse| wsso| wasol wasol waso] waso| saso| aso| waso| wsso| wsse| wsso| waso] waso] waso] iaso
10 1 13 1 1 1 1 13 1 1 1 13 1 1 Py Y EEY BTY Y Y BT MY B 15 1 1 13 13 1 Py Y I 13 1 1 1 13 13 1 1 1
il container 100 o5 es| es| ms| as| e o5 es| e 8 o5 os as s es| s es| es| | | es| us os as 8 8 o5 os s as| e o5 os as 8 8 o5 os as 8
il 100 £ T I £ Y Y 70 0 0 0 o] o] ol w0 | so| w0l ml e o o o o o o | m w o o a P o o o o P
o 100 14 14 14 14 14 14 14 14 14 14 1a 14 14 £ Y IEYY VY IFTY Y IETY EYY Y 1 14 14 14 1a 1 ] aa] e 1a 1 14 14 14 1a 14 14 14
Interest rate on variable costs 100 EESY ITY T IETSY YY) TS BT 03] os ) 103 103 103 FESY IETSY IETY IETY ITY Y MY Y T 103 103 203 103 203 103 Py Y T B 103 103 203 203 B 103 103 203
income (before family tabor) 287 | omr | asr | aer | osr | ow | awr | awr | ow | awr | awr | ow | swr | e | osr | oss |aer| asr | asr | aer | awo | ey | msa | ssa | ssa | ssa | msa | ssa | ssa | ssa | ssa | ssa | esa | ssa | ssa | msa | ssa | ssa | ssa | s
33 | 3a3 | sas | aas | cass | e 343 305 | a3 | a5 | 345 | ses | s | a3 | sa3| sa3 | s3] 3a3 | a3 | sas | Gaul 7| 2aal  osa|  aaa|  soal  soal  osa| el  aaal| aaa|  saa|  saa|  osa| el aoal  soal  osa|  aaa|  5oa
12 | ss0 | ser | ser | ser 567 567 | s | ser | ser | ser | ser | ser | ser | ser s67 se7 | ser | ser | ser |
‘Retuns on family labor we___19 1,980
Retun on famity labor wor 5
% Increase 317%
nvp@sx  sasoa
RotoB/c __ 10s
wveve 538360
wevs| saosza
breakeven benefits 4%
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Table 39. Financial Model 3.2 Olives non-irrigated (per hectare)

Unit
Products Unit | price Without project With project
| [ 2] a] s] 6] 8] 9] 10] 11] 12 13 14] 15| 16| 17| 18] 19] o 10 11 12 16 17 18 19 20
0% o%
Froduction
otrve ot O 6| ars| | o] am Po7Y Ty Py ) 7 7 | sl am _am _am 25 | w00 Ss00 | sso0 500 | w00 | w00 5500 | ss00 | w00 | wsoo | ssoo | w0 | sseo
Goerationsl Cost
= abiishing cost e s des| 1 T T 1 1 T T 1 T T 1 1 T I I N Y 1 1 1 1 T T 1 T T F T T T Fl
uilding 200 other maintenznce ha s o] 3 1 1 1 ) 1 1 1 1 1 1 1 1 1 I U 1 1 1 1 T 1 1 T 1 1 1 T T 1
Famiyisbor s 10 30 | 30 5 50 5 5 50 5 5 50 | 30 5 50 50 T 50 50 50
s a0 1 1 1 1 F Y 1 1 1 1 1
s a0 1 1 1 1 Y 1 1 1 1 1
interest eate on operationsl costs s 68 1 1 1 1 F Y 1 1 1 1 1
Varisble cost na 1 1 1 1 il 1 1 1 1 1
Fiowing ha 5 1300 1 1 1 1 Y 1 1 1 1 1
[ammonia b 5  sao0] 1 1 1 1 1 1 1 1 1 1 1 1 ) 1 I I W Y 1 1 1 1 1 1 1 F 1 1 1 T T 1 1
: e s000| 1 ) 1 F F Y 1 1 F ) 1 Y Y ) FI I W Y 1 1 F 1 1 1 1 1 1 1 1 1 1 1 1
na 0] 1 N I 1 1 T I 1 1 T I 1 1 T FU I N Y I 1 1 1 1 I 1 1 I 1 1 T I I 1
Miacro and Micro element s 7Y f 1 1 1 1 1 1 1 1 1 1 1 1 R I I T 1 1 1 1 1 1 1 1 T 1 1 1 T 1 1
e rbicide: e 2] 1 T 1 1 T T T 1 1 T T 1 T T FI I W Y T 1 Y 1 1 1 1 T T 1 1 T T T 1
insecticide na EEY Y T F 1 1 T 1 1 F T 1 1 F T FI I I Y 1 1 F 1 1 1 1 F ) 1 F T T 1 1
Labor aavs 0] 3 3 3 3 3 3 3 3 3 3 3 3 3 3 EN I N Y 3 3 3 3 3 5 5 E] 5 5 E) E] E] 5 5
Frield container s | 1 T T 1 T T T 1 1 T T 1 T T I T N N T T 1 1 T T T 1 T T T T ) T T T T T T T T
Harvesting PP 15[ 90 | 90 | 0 | o0 | o0 | o0 | o0 %0 %0 %0 %0 %0 %0 5 |90 | 90 [0 o0 [ o0 | 0 | o0 | 90 [ w0 %0 %0 %0 %0 50 50 | %0 | o0 50 %0 %0 o0 0 %0 %0
ha s EEY I 1 1 1 1 1 1 1 1 1 1 1 FN N Y 1 1 1 1 1 1 1 1 1 1 1 1 1 1
il container s B[ 1 1 1 1 1 1 1 1 1 1 1 1 I I 1 1 1 1 1 1 1 1 1 1 1 T 1 1
Milling Cost 0%
Interest rate on variable costs e s B2 1 T T 1 1 T T 1 1 T T Fl Pl W Y 1 Fl T Fl T 1 1 T T Fl 1 T T 1
N Without project With proje
Financial budget
1] 2 a 5| 6 10) 12| 15[ _ae[ 17] 18 2 6 0] 1] 12 1a]  as] 16| 17| 18] 9] 20
e
ol som | seasl soml soal sem| sess XYy YTy XYY YY) T EXVY I 7 YN PETEY Y XY YT on [ 2om [ aom won ] aon | aem| aem | aen | sew| sow
Builging and other mantenance 100 FEY T TN ITTY ERTTY RS R 201 101 101 FETY YT T Y 101 201 201 191 PN BT 191 191 191 191 101 191 191 191
o oo N N N N — N N N N - N N N
Family labor, Jo0 30| 0| soo| o] o[ 0| sw Y 0 00 200 00 00| 00| 00| 00| 00| 0] soo| o] w0 0| so| o] e 00| soo| o] 0| o] o] o] seo] o E T T T 300
Lond rent 100 EFTY MY ST ETTY YT BT ETT) Py YT 100 190 140 100 10| aa0| sao sa0] so] sa0| sao] sao| sao ETY YT 190 110 FTY YT w0 sao| seo| o] o 190 110 ETY YT 190 140 140
100 EFTY IYTY YT T YT BT ETT 20| a0 100 110 140 240 100 | aa0| sa0| aa0] e0] aa0] aao] sao| a0 EPTY YT 110 140 2a0] a0 PP YT YT YT IS 110 140 2a0] a0 110 140 140
interest rate conts 100 ] ol | w wl el e G o e o o ) o] eal ol o] o] es| cs| | e o o e o o ) ] | e o o e o o o e o o
Variable Cost 100 - - - - - - - - P I P A - - - - - - - - - - - - - - - - -
Plowing Jo0 ETEY IEYEY ITSY NNEYEY ITRY IETTY ET FEEY Y s e e 1 JEEY IETEY INETEY TN ETRY ITEY YTY EEETTY s e ey e fre) gre) FYeY IETEY T Fr) prey e e fr) prey e e fre)
Ammonia 100 ) 54 m m ) o ) m m o ) m ) EYY TN NV TS Y 7Y IVY Y N m 2 54 m m 5 EYY Y I ) o 54 m m s 54 m m
Organic matter 100 o] w0 s0 sl so| w| s o] 0 50 s 0 0 5ol so| ol sol sl sl w0l o] w0 0 50 50 S0 5o 5o Y I 5o 5o S S0 50 50 s S0 50
Macro and 100 ) ) 2 m m ) ) m m ) ) m ) EYY TN IV TS Y 7Y IVY BT B m ) ) 2 m ) E7Y Y m ) 2 m m ) ) 2 m
Herbicides 100 m 2 52 5 ) m 52 52 m m 52 52 m ETY NETY IPPY PN Y IPY VY BT I ) m 2 52 a2 5 52 £y Y 5 5 52 52 a2 5 52 52 a2
insecticide 100 1 1 1 i 1 ) 1 ) ) ) 1 1 I FEY T IEY IEY ITY EY BTy BT B ) ) 0 1 ) ) PEY Y Y 1 1 ) 1 1 1 0 1 )
Labor 100 ETS T EY T BT T o 20 20 2o o 20 ETSY T BT Y T T BT BT N 20 20 20 o 20 20 ETY Y I 20 20 2o o 20 20 20 2o o
o oo - - - - P - - - - - - - - -
Frield container 100 P o = = P Az I 7Y 2 P ) P Py Y 7Y IYY NP P P a2 P P P Z7Y IYY I P P a2 ) P P 2 ) P
Harvesting 100 350 | waso| wase| aso| waso| waso| waso 0] 130 t3s0] waso] waso| waso] waso 13so| saso| wews| waso| 1aso| waso| tase| waso| waso] was| waso| iase| iaso| waso| waso| waso| waso] waso] was| wase| tase| saso| waso] waso| waso| waso
Oil container 100 s es| | as| e Py | e o5 os as o es| | s ms| es| s| as| | as as o5 os as as o5 P Y as o5 os as as o5 os as as
[V 100 T Y PTY (T (™Y T T prY pry as s s P (NPT (ST (TN (P (T (Y (T Y 55 o5 55 s 55 55 [ T 55 o5 55 ss 55 55 55 s ss
o oo
Interest rate on variable costs 100 o Py Y ™Y o o PrY o o = = o] | @ o el @] e =] = = o o o = = Py Y = o o o = o o o =
594.2| 2900.23| 204223 204.23] 7940.23| 294423 | 294023 | 2948225165 | 294823 | 7940225165 | 290422517 | 294822517 | 294072517 | 794022517 | 294a| 20us| 04| 20aa2| 20aa| 2oanzs| wous | mow | mowi | mom | som | aom | som | som | wom | sow | aoe | mow | mom | som | aom | wom | wom | wm | ww | ww
income (before family iabor) 16 | a6 | a6 | w6 | s | w6 | oue | e | w6 | e | a6 | e | 36 | a6 | ae | a6 Jae | 36 | a6 | 16 | ao7 | 255 | aos | aoa | aoa | aos | a0 | aoa | aoa | aos | aos | aoa | aos | aoa | aos | aos | aoa | ava | aos | aca
income (after family labor) 310 | 314 | s1a | sia | sia | sia | sia | sia | sa | sia | s | sa | s | sia | sia | sia | sia] sia | sa | sia 2| )] 7a | 7a | 7 7 7a | 7a | 23 Y T | 7a | 7| 7| 7 7a | 7a | 7| 7 74
‘Returns on family labor w22 1,680
Retun on famity tabor wor 16
% Increase 5%
Oiscountrare 9%
nve@ox 53130
Ratos/c 101
wveve  s26935
weve| 527,208
breakeven benefits | -1%
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Table 40. Financial Model 4 Grapes (per hectare)

EFA

Products Unit Without project With project
1] 2] 3] a4 s[ ¢ 7] 8] 9 10 13 12] 13[ 4] 15[ 16[ 17] 18] 19] 20 1] 2] '3[ 4] 5| 6] 7[ 8 o] 10] 11] 2] 13 14] 15| 16] 17 18] 19] 20
% o oo 00w
0% 0%
production
[Grapes. ke B 2| 5000 s000] 5000 5000 s000] soo0| 5000 5,000 5000 5,000 5,000 5,000 5,000 5,000 | #i## 5000 mewe 5000 sesss 5000 51750 | sa625 | s7s00 | s7s00 | s7s00 | s7s00 | s7s00 | s7s00 | 57500 | s7s0.0 [ 57500 | s7s00 | s7s00 | s7s00 | s7s00 | s7s00 | s7s00 | s7so0 | s7so0 | s7soo
Costs
Land ha S 12 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[Organic fertilizers m3 S 60.0 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 253 | 253 253 25.3 253 253 253 253 253 253 25.3 25.3 253 253 253 253 25.3 253 253 253
[Chemical fertilizers Tun S 343 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 | 0.55 | 0.55] 0.55 | 0.55| 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.55
Pesticides Liter S 13 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 | 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
water irrigation m3 S 2 800 800 800 800 800 800 800 800 800 800 800 800 800 800 | 800 | 800 | 800 | 800 | 800 | 800 800 800 800 800 800 800 800 800 800 800 800 800 800 800 800 800 800 800 800 800
Harvest ha S 101 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Labor (temporary) days S 15 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 | 120 | 120 120 | 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120 120
Labor (full) days S 10 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 | 180 | 180 180 | 180 | 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180
Others (tools, equipment, ha S 327.00 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
300 300 300 300 300 300 300 300 300 300 300 300 300 | 300 | 300 300 | 300 | 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300
Financial budget Unit Withoutiprofect Withiproject
i 2] 3] a4 5[ & 7 s 9 10 1 12| 13 14] 15[ e[ 17] 18] 19] 20 1] 2 3] 4 5 6 7 8 of 10] 11] 12[ 13] 14 5] 16[ 17] 18] 9]
ewt
sates o0 10000 | 10000 | 10000 10000] 10000] 10000 | 10000] 10000| 10000 10000 10000] 10000| 10000 10,000 | wnss| sew] weme| wwwns] wmssn] 10000 10350 10995 | 11s00] 1100 t1s00| t1so0| sisoo| 1isoo| usoo| snsoo] 1isoo| 1isoo| iwsoo| irsoo| iseo| inseo] snsee| sisee] sisee] siseo
Grapes 100 10000 | 10000 | 10000| 10000] 10000] 10000] 10000] 10000] 10000]  10000] 10000] 10000] 10000 10,000 | sss| sss] sns| ssnss| wesss] 10000 10350] 10025 | 11s00] 11s00] 11s00] 11s00] 11s00] 11s00] 1uso0| snsoo] 11so0| 11so0] 1nsoo| rsoo| irsoo] 1nsoo] tnsoo| snsee| snsoo] 1ise0
Costs. 7,929 7,929 7,929 7,929 7,929 7,929 7,929 7,929 7,929 7,929 7,929 7,929 7,929 7,929 | 7,929 | 7,929 | wuu| 7,929 | 7,929 7929] 8127] 8127 8127 8,127 8,127 8127 8,127 8127 8,127 8,127 8127 8,127 8,127 8127 8127 8127 8,127 8,127 8127 8127
1and preparation o0 PPy Y ™Y Y ™ ™ o] w 1 1 2 2 ol o] o] o] o] o] w| o] » f7) PPy Y o] w]  w| o] » 2 f7) 7y 2 7y
Organic fertilizers 100 130 13| 1320 130 1320] 1320] 1320 1320|1320 1320 1320 1320 1320 1320 1320 | 1,320 #eme] 1320 1320 1320| us18| 1sis|  usis| s 1sis|  usws|  isis|  usis|  usis| usis| usis|  usis|  1sis|  uss|  isis|  usis|  usis|  1sis|  usis|  1sis
[Chemical fertilizers Jon 189 189 189 189 189 189 189 189 189 189 189 189 189 189| 189| 189| 189 189| 189 189 189 189 189 189 189 189 189 189 189 189 189 189 189 189 189 189 189 189 189 189
Pesticides JoD 780 780 780 780 780 780 780 780 780 780 780 780 780 780| 780| 780| 780 780 | 780 780 780 780 780 780 780 780 780 780 780 780 780 780 780 780 780 780 780 780 780 780
water irrgation 100 1o00| 1600| 1so0| teoo] weoo| weoo| weoo|  weo| weoo 1600| teoo| wooo| 1e0o| 00| 1e00] s6oo | wems| 1600 1eoo| weoo| 1soo| 1eoo| teoo| weoo| weoo| weoo| weoo| weoo| weoo| 1eoo| weoo| weoo| weoo| weoo| oo eeo| teeo| teoo] seoo| weoo
Harvest Joo. 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101 101
Labor (temporary) 100 1800| 1800] 1800| 1so0| 1s00| 1800 1800 1800|1800 1,800 1,800 1,800 1,800 1,800 | 1,800 | 1,800 | #ews| 1,600 | 1800 1800 1800 1800] 1800] 1s00| 1800] 1soo| 1s00] 1800| 1so0| 1800 1soo| 1s00| 1800| 1so0| 1s00| 1800 1s00| 1800] 1soo| 1800
Labor (full) Joo 1800| 180 180| 180| 1800 1,800 1,800 1,800] 1,800 1,800 1,800 1,800 1,800 1,800 | 1,800 | 1,800 | ###w| 1,800] 1,800| 1,800| 1,800| 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1800| 15800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800
Others (tools, t 100 327 327 327 327 327 327 327 327 327 327 327 327 327 37| 37| 37| 37| 37| sar|  sr| sar| s 327 327 327 327 327 327 327 27| s 327 327 327 327 327 327 327 327 327
Tota Production Costs 752 | 750865 792865 79285 7oaass| rozscs| rozses| sommes| soomes|  yoanes| osses| sowwes| yeaes| sosses| yoes| rors| sous| seun| roms| semes| wiz | s | s | s | s | s | s | s | swr | s | s | swr | swr | s | s | s | s | s | s | s
income (before family labor) sn | ssn | sen | sen | sen | sen | sen | s | sen | sen | osen | osen | sen | s | sen | sen|sen| sen | sen| sen | e | ass | sim | sim | sim | s | s | s | s | s | s | s | sim | s | sim | sim | sim | sim | s | osim
income (after family labor) 271 | 2om | 2om | 20m | 20m | 2om | zm | aom 2on | 2m | 2m | aom | am | a0m | aom | 2om [oom| om [om | com | azea| ages| sara| sars| sam|  samm|  sens| sais| sams| sams| sais| sans|  sanm|  sars|  sans| san|  sam|  sem|  san| sam
e oo 152 [ Loar | msoa [ msen | s | teem | msce | wmon | ma | s [Lasee | me | me | o | e | mes | o [ e [mea [lmsm
Returns on family labor WOP 22
Return on family labor WP 29
% Increase 25%
Discountrte. 9%
NVP @9% $10,346
PR oM
Ratio B/C 139
NVPVC $74,184
NPVb  $103,439
breakeven beneits-28%
breakevencosts 3%
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Table 41. Financial Model 5 Tomato (per hectare)

EFA

Products Unit Urflt Without project With project
price
1] 2] 3] a4 s[ ¢ 7] 8] 9 10 13 12] 13[ 4] 15[ 16[ 17] 18] 19] 20 1] 2] '3[ 4] 5| 6] 7[ 8 o] 10] 11] 12[ 13 14] 15| 16] 17 18] 19] 20
o o oo 100w
0% 0%
production
[Tomatoe tonne S 252 42 42 42 42 42 42 42 42 42 42 42 42 42 42 2 42 42 42 423 42| 437 46.2 486 486 486 486 486 486 486 486 486 486 486 486 486 486 486 486 486 486
[Costs.
Soil ha S 200 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Manure ha S 600 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Fertilizers ha 750 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Pesticides/Herbicides ha $ 900.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Irrigation water ha S 250 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Mulch ha S 200 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Labor days S 10 180 180 180 180 180 180 180 180 180 180 180 180 180 180 | 180 | 180 | 180| 180 | 180 | 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180 180
Boxes ha S 1,750 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Harvesting/Handling/Packaging ha S 15 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
ha S 150.00 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Fees and comissions ha S 50.00 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Interests ha S 450.00 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ha S 300.00 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Land rent ha S 150.00 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
" N ) Unit Without project With project
Financial budget Unit N
price i 2] 3] a4 5[ & 7 s 9 10 11 12| 13 14] 15[ 16[ 17] 18] 19] 20 1] 2 3] 4 5 6 7 8 o 10] 1a] 12[ 13[ 1a[ 5] 16 17] 18] 19 20
mewt
sates 100 woes | 0est | toes1| 10651 | 10e51| st | wwesi| ioeni| woesi| toest| woesi| oest| 1065t 1005 | nwnes| wown] weme] wwes] mwson] o651 | tnove | 11636 | 120 | 120w 120w | oo | 1aaw| waaws| vaaw| 120w | vaw| taaw| waw| waw| wpaw| pas| was| was] was] e
Tomatoe 100 toes1| 065 | 10651 10651 ] 10s1] 10651 | toess| ioesi| toesi|  10es1| 10es1| toesi| 105t | 105t | enss] sssm sons| owss| wsss] o651 11000 | 11636 12009 ] 10009 1o0e9| 100a9] 1o2a9| 1o2a9| aaao| so0m0| 1a2an| oaas| ipaso| ipass| mpass| rass| saoms| saome| 1oams| toom
Costs. 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 | 7,850 | 7,850 | #u##| 7,850 | 7,850 7,850 7,850| 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850 7,850
soil preparation o0 P I T T ) ) ) e 200 200 200 200 200 20| 200] 20| 20| 200] 00| 200] 00| ao0| zo0] 0| 0] 00| 00| a0 200] 00| 00| 0] 0| 0] 20| 0| a00] 00| 200
Vanure 100 o] wo| eoo| w0 o] o] e P 600 600 600 600 coo| coo| eoo| eoo| eoo| eoo| eoo| o] o] o] eoo| o] o o] o] oo o] o] o] o] o] o] o] o] eo] eoo| oo
renitizers oo E I Y ) ) ) 0] 0 750 750 750 750 50| 70| sso| 70| 70| sso| so| o] o] o] sso| | | | o] o] zso| | o] e o] mo| o] mo| o] o] o
100 soo] ooo] o] oo 00| 00| w00 e 500 500 500 50| 00| 00| ooo| ooo] oo soo| ooo| oo oo o] ooo| wo| woo| woo| woo| woo| oo woo] woo] w00 o] oo o] o] o] so0| o
rigation water 100 20| o] a0 s aso] aso] a0 20| a0 250 250 250 250 250 20| aso| aso| aso| aso| sso| aso| aso| aso| aso| aso| aso| s aso| aso| aso| aso| aso| _aso| aso| o] aso| ao| aso| aso| aso
ol 100 00| 00| 00| 00| ao0] 00| w P ) 20 200 200 200 200 200] 200] 200| 0| a00] 00| 00| 00| 00| 00| 00| o0 00 a0 oo a00] 00| 00| a0 0| o] 00| 00| ooo| 00| a00
abor oo aoo| 1s00| 1so0| 1soo| rsco| wsoo| zeo|  vavo| s Too0] tsoo|  weoo| wsoo| tsoo| 1svo| eoo| eess| wooo| teoo| weoo| 1soo| 1so| wsoo| wsoo| weoo| waoo| wsoo| wsoo| wsoo| iso| wsoo| rsoo| wsoo] wsoo| oo 1soo| 1seo| tsco| ssoo| weoo
boxes 100 17s0| agso| ol o] wse| wse| s  umso| sso 17s0] o] usso| amso| o] 10| arso| wems| sgso asso| asso| amso| urso| azso| asso| amso| umso| usso| wrso| wse| azso| wrso| ase| we] ol o ol amo| imso| imso| asso
100 so0] 30| 30| 0] 0] 0] 30 0] 0 300 300 300 300 300 00| soo] 30| soo| soo] o] soo| soo| soo| o] o] o] o] o] o] soo| o] o] o] 0] 0] 0] seo| soo] soo] o0
100 0| _wso| _wso| wso| wso| wso| w0 0| 10 150 150 150 150 150 wso| wso| wso| 1so| 1so| wso| wso| wso| wso| wso| wso| wso| s | wso| wso| wso| wso| wso| o] wo| wo| wo| o] o] 1o
rees and comissions 100 o] s _so| s| | s s o] 50 50 50 50 so| so| sof so| so| so| s so| so| s| so| so| s so| so| so| so| so| so| _so| so| so| so| so| so| s| s
nterests 100 wo| wo| w0 w0 wo| o] s = 50 50 o] wso| aso| wso| aso| aso| aso| aso| wso| aso| aso| wso| s wso| wso| wo| mo| wo| s mo| mo| wo| wo| wso| aso] aso] s aso] s
secds/secdlings o0 0] w0 o] o] o] soo| s 2 ) 300 300 300 300 300 so0| soof soo| soo| soo| o] soo| soo| soo| o] oo oo soo s o] soo| o] o] oo 0| 30| o] so] soo| soo| soo
tand rent o0 0] w0 wo] so] 1so] 10| w0 s0] 10 150 150 150 150 150] ws0] 1s0] o] 1s0] 1s0] 1so| wso] o] wso] sso] s s so] o] o] wso] o] o] o] o] w0l wol wo| ol o] 1o
Total Production Costs 7aso] swso] swso] smso] ssso| zaso| zsso|  seso] eso Jaso] _ swo] _ zsso|  zasol  swso] zaso| zaso| 7aso| rwso] zasol sso| 7o | w0 | 7m0 | seso | zeso | 7w | seso | zmso | 7m0 | zmso | w0 | 7m0 | seo | zsso | w0 | seo | zeo | e | swo | s
e I e e o e e e e e e e e e e e e e e e e e e e e e e
income (after family labor) 2801 | 2801 | 2e01 | 2s01 | 2s;x | 2sor | zsor | zsor 2801 201 | 2801 | 2so1 | 2801 | 2s01 | 2son| 2son | 2so1| 2sor | asor| zsor | sava| sims| a399| a3s| 40| aseo| a3v0| a3o0| asoo| aseo| s3oo| asoo| asso| aseo| azeo| aso| ases]| asso| szo0| a4
incremaneol ncome N | | | o e s e e o o = o =
Retarns on famy labor WoP__230
Return on family labor WP 310
% Increase 26%
Oiscountrte 9%
NVP @9% $12,945
FRR noM
Ratio B/C 154
NVPVE $71,659
NPVb  $110,176
breakeven benefits -35%
reakeven costs 5%
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Table 42. Financial Model 6 Wicking beds (per Household)

N Unit Without With project
Products Unit :
price project 1 2] 3] al 5] 6] 7] 8] o] 10 11 12] 13| 1a] 15
Losses 5% 1to1s
Full development 20% 30% 20% 50% 60% 70% 100%
Production
Tomatos P 0.7 B 7 17 25 a2 a5 70 70 70 70 70 70 70 70 70
Eagplant P 0.7 B 7 15 22 ) 2a o3 o3 o3 o3 o3 o3 o3 3 o3
Lettuce e 1 ! 2 a 3 10 11 16 16 16 1c e 16 16 16 16
Mint e 0.15] > s 5 1 10 22 52 32 32 2 2 32 32 2 2
Corn kg 1 o 1 1 2 3 a 5 5 5 5 5 s 5 5 5
Water melon ke 0.5] 1 2 5 7 12 14 20 20 20 20 20 20 20 20 20
Melon ke 0.5] 1 2 5 7 12 14 20 20 20 20 20 20 20 20 20
Wicking bed( Container) kit 15 1 1 o o o 1 o o o 1 o o
Pipe unit 4 1 1 o o o 1 o o o 1 o o
Elbow unit 1 1 1 o o o 1 o o o 1 o o
Fiber or mulch unit 3 1 1 1 o 1 o 1 o 1 o 1 o 1
Costs
Tomato(day) s o1 10| 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Eggplant( day) Is 0.1 5| 5| 5| 5| 5| 5| 5| 5| 5| B 5| 5| 5| 5| B
Lettuce( week) Is 0.1 10| 10] 10| 10| 10 10 10| 10| 10| 10 10 10] 10| 10| 10
Mint Is 0.02 20| 20| 20| 20| 20| 20 20| 20| 20| 20| 20 20| 20| 20| 20|
Corn Is 0.02 20| 20| 20| 20] 20 20 20| 20] 20] 20| 20 20| 20| 20| 20|
Water melon Is 0.02 10j 10| 10| 10| 10 10 10j 10| 10| 10 10 10] 10| 10| 10
Melon Is 0.02 10 10| 10| 10| 10 10 10| 10| 10| 10 10 10| 10| 10| 10
Water (harvested from the rooftop) Is 2.40 1] 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Labor day 10.00 5] 5] 5] 5] 5] 5] 5] 5] 5] 5 5] 5] 5] 5] 5
1 1 1 1 1 1
Financial budget Unit Unit IVithout projed With project
B 1 1 2 3 a 5 6 7 8 9 10 11 12 13 14 15
e
Sates 7 15| 33 29| 23] 57] 139 139 139 139] 139 139 139 139 139
Tomatoe Joo B s PP i 25 54 a5 a5 a5 a5 a5 a5 a5 a5 a5
Eggplant Jo0 > s Py pry 26 31 aa aa aa aa aa aa aa aa aa
Lettuce Jo0 Py > Py 3 10 11 e pry pry prsy pry e pry pry pry
Mint Joo o 1 ) > 3 5 s s s s s s s s s
corn So0 ° P ) > 5 Py s s s s s s s s s
Water melon o0 o ) 2 P o 7 10 Yy 10 10 10 10 10 10 10
Meion o0 o 1 2 2 o 7 10 10 10 10 10 10 10 10 10
oo o 2 o 3 P 2 o 3 o B o 3 o 2 P 3
Wicking bed( Containen o0 o 1s o o o 15 o o o 15 o o o 15 o o
Pipe Joo ° a o o o P ° o o a ° ° o a o o
Elbow Jon o B o o ° B o o o P ° ° o 1 ° °
Fiber or mulch Jon o P o P ° 5 o B o s ° 3 o s o B
Costs o 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6
Tomato(dav) So0 ° 10 10 10 10 1o 10 10 1o 10 10 10 10 10 10 sy
Egeplant( day) Jo0 o 0.5 0.5 0.5 0.5 o.5 o5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lettuce(week) Jo0 o 0.5 0.5 0.5 0.5 o.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Mint Jo0 o 0. 0.4 0.4 0. 0.4 0. 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Corn 100 o 04 04 0. 0. 0. 04 04 0. 0.4 0. 04 0.4 0.4 0.4 0.
Water melon 100 o o2 o2 o0z 0.2 0.2 o2 o2 o2 o2 0.2 o2 02 02 02 0.2
Melon JoD o 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Water (harvested from the rooftop) JoD, 2.4 2.4 2.4 2.4 2.4 2.4 24 24 2.4 2.4 2.4 2.4 2.4 2.4 2.4
Labor
Total Production Costs ° c c © . B c c c . B B c . B B
Income (after family labor) 50 -22 El 25 a3 55 92 130 133 110 133 130 133 110 133 130
e iliocens = = ST B 5 —e T & T = T & T & = BT T & T e
° o o T o I o ] I | | I | |
Returns on family labor WP 16
1%
Discount rate 0%
NP @9% 5179
FirR 21.9%
Ratio B/C 15.22
NvPve sas
nevs s242
breakeven benefits -81%
breakeven costs 437%

EFA
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Table 43. Financial Model 7.1 Growbags 1
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Table 44. Financial Model 7.2 Growbags 2
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Table 45. Financial Model 8.1 Growbags 3
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Table 46. Financial Model 8.2 Growbags 4

- Without With project
Products Ui
projact 3 = = a = = =1 =] s EX)|
e = Stoas
Full deveropment Ssoe Sose Ssse 3coss
v
=5 3 =
Sos :
TS Erere = =
[eyeyey =20 = - - - - -
> = > > > > > > > > >
P so5 == = = = = = = = = =
i = = = = = = =
TS 3 = = S S
—rersonisur s 235 < S < S =
peveTs i = > = Ex = >
e i 5= 5= 5= 5= 5= s 5= 5= s 55
S=ve o) = = = = = = = = = =
vy To 55 e e e e e e s e e
Frr io i35 e Eer ey Eer Eer e e Eer e
2 ie oo 225 223 e 223 223 225 225 223 225
Without
Financial bedget Unic ey With project
Unit price [3tcas EY = = = = = = s EX)
ecumber (aveans =T = EzETa siss Frerere Tios R R Tios EErTe R Tios 5
Goaee =T 2 = 2 2 2 2 2 2 2 2 o2
= = 2 e 2 S 2 5 2
CEreeT) =T = e e e s e e s e e v
o 1= 2 352 252 <2 352 152 252 352 2 e %2
R T =T = = = = = = = = = = =
rewe =Ty 2 =2 = = =2 = = = =2 =
fore tooi= Gun e = =2 > > =2 S o o Er o
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Table 47. Financial Model 9.1 Irrigated Alfalfa

EFA

Preducts WnH  Unkprics Wihhout probect Wth project
1 ? E] FIEG T CE] w1 17 11 1 1% 1 7 E] a 5 [ 7 A al [ 1] 17 11 14 15
Sead achnuolinn el I
AR Changs sranarkas e
Fimu.Ban
kb o FoF] a ) [T [T] ar a oa 1] i ac aam Anm | aal | AR | oaom
e ray e H TR LR B T ae | e aze e oww | oae | aw | oae
e . 1 . - . - w e w n ar | w = w w
ALY = F i 1 1 1 1 1 1 1 1 1 1 1 b 1
Limip rpadinat lla u H LiL | L Fl L a L Fl | Fl | L a| L Fl L Fl
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a 5 W o s = | m =0 53 £ = =0 Loy L Lo 100 1| 100 i T Li Lo
a1 en = | w1 an u= an a1 en | R an 1o 1 B tn 1 1 1 tn = 1 1 e
1 0 a WIThoT project With 20T
Finurriul busign Ui =
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e
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Table 48.

Detailed sensitivity tables
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Table 49. Detailed aggregation tables
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