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Chapter five: Lessons learned, recommendations and proposals
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6. Document of Contract of supply and implementation of solar water pumping systems between Selah
Development Foundation and Solar Energy Systems Company Ltd., 2017,
7. Document of Contract of supply and implementation of solar water pumping systems between Selah
Development Foundation and Wadi Hadramawt markets co. Al Habashi Brothers for Trading Ltd.,
November 2018.
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11. Correspondences of the Project Management Committees with Selah Development Foundation on
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12. Document of the proposed executive plan for energy projects for 2018, issued by management of
solar energy program at Selah Development Foundation 2018.
13. Dr. Kassem Al-Zein, and Dr. Mohamed Ibrahim. 2014, a study of solar water pumping to combat
desertification and support life in all inhabited urban areas and desert isolated, south of the Libyan
coastline,.
14. Dr. Abduljabbar Al-Ayani, Prof. Dr. Nabil Al-Qudsi, a study on the best solar energy generating
sites in the Republic of Yemen, Al-Andalus University Journal for Applied Sciences, Issue (5) Vol (11)
January 2016.
15. Websites:

a. National Information Center - Yemen.

b. https: //globalsolaratlas.info.
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“‘ 14. Solar Projects 2017 = Success Story:
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N 12, Pump Installation:
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TN 9. Iron Works:
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W 6. Signing the Agreement with the Project Committees:
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W\ 7. Receiving the sites from the project committees of the implementing
authority of the solar energy system:
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TN\ 4. Opening of Envelopes
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Documenting the stages of the project

2N\ 1. Landing, surveying and meeting of project committees:
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« Commitment to a reduction of at least 30%.

« To strength fields of meeting project needs in agriculture irrigation, where 7% is only
used.

e To aware beneficiaries on the significance of regular payment of water consumption bill
(3 7% always pay).

e To work to ensure that distant residences from project site receive an equal share of
water for the residences adjacent to project site (3 3% of project management committee's
members reported that, they do not have access to an equal share of water).

e The significance of beneficiaries' awareness in responding to the project management
in paying for water consumption bill (3 3% of project management committee's members
reported that, the beneficiaries responded moderately.)

« Totrain pro ject management to conduct sustainable awareness campaigns for beneficiaries
in the fields of rationalization, participation, and project maintenance.

« To find a solution to the site of the system since it is near to the roadway (the occurrence

of a car accident, and destroy of the barrier).

I12]BM UOOYPEI

e To aware beneficiaries on the significance of paying water consumption bill regularly
(70% always pay).

e To increase the amount of daily water pump when needed for any temporary population
flow (3 3% of project management committee's members reported that the daily pump is
insuffieient).

e To ensure that distant residences from project site receive an equal share of water for
the residences adjacent to project site (3 3 % of project management committee's members
reported that, they do not have access to an equal share of water)

e The significance of beneficiaries' awareness in responding to the project management
in paying water consumption bill (100% of project management committee's members
reported that, the beneficiaries responded moderately.)

« Totrain pro ject management to conduct sustainable awareness campaigns for beneficiaries

in the fields of rationalization, participation, and project maintenance.

I2]BM [NOBL]

e To work to ensure that distant residences from project site receive an equal share of
water for the residences adjacent to project site (6 7% of project management committee's
members said that they do not have access to an equal share of water).

e To aware of the significance of preventing water leakage through the network (7% of
beneficiaries are not keen to prevent leakage).

e The significance of beneficiaries' awareness in responding to the project management in
paying water consumption bill (3 3% of project management committee's members reported
that, the beneficiaries responded moderately.)

« To train pro ject management to conduct sustainable awareness campaigns for beneficiaries
in the fields of rationalization, participation, and project maintenance.

« To address the problem of poor water flow, and work on reaching out to high distant areas.
« Consider of the size of the community (25 villages) and its far distances, it is possible to
enhance the sustainability of the project and meet the needs of the area through: protection

of the system, the construction of a new reservoir, the increase of panels, maintenance of

the network, and the construction of a reservoir for the high areas.
i
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Proposed recommendations by project beneficiary areas :

The report presents a set of recommendations proposed by beneficiary areas as follows :

enmMn)-1v

« Commitment to a reduction of at least 30%.

« The report recommends that the Project Management Committee clarify and transparently
of what beneficiaries are required to pay for repair of faults in the water network (43% of
beneficiaries report that they are required to pay for repairs), and some beneficiaries may
be involved in the repairs.

« To work to ensure that distant residences from project site receive an equal share of water
for residences adjacent to project site (67% of project management committee's members
said that, they do not have access to an equal share of water).

« The significance of beneficiary's awareness in responding to the project management in
pay of the value of water consumption (3 3% of project management committee's members
reported that, beneficiaries responded moderately.)

«To train project management to conduct sustainable awareness campaigns for beneficiaries
in fields of rationalization, participation, and project maintenance.

» The need to cover the water tank, and the urgent need to maintain the tank.

weyeq wied)

« To work to enhance the financial returns from the project to achieve self-sufficiency of
project in covering (repairs - defects - operating eXpense), by 70-80% as in the rest of the
areas.

+ To reduce the number of employees in project, 3 employees are enough as in the rest of the
areas.

e« Toreinforce the fields of meetingthe needs of project's water in theirrigation of agriculture,
where only 7% is used.

« To aware beneficiaries on the significance of paying water consumption bill regularly (43 Y%
always pay).

« To work on the discharge of sewage waste so as not to pose a danger to the water basin of the
village (100% of project management committee's members reported that, the seriousness
of sewage disposal).

« The significance of the beneficiary's awareness in respondingto the project managementin
payingthe value of water consumption (100% of project management committee's members
reported that, the beneficiaries respondedmoderately).

« To train project management to conduct sustainable awareness campaigns for beneficiaries

in the fields of rationalization, participation, and project maintenance.

I21Bp\\ qRUY2Y

« To increase the number of posts in the project, as one staff is not sufficient.

» To reinforce the fields of meeting the needs of the project in agriculture irrigation, where
only 3% are used.

« To aware beneficiaries of the significance of paying of water consumption bill regularly
(7% do not pay), a special percentage of beneficiaries who cannot pay their bills due to their
urgent need, and can be sought to pay bills for these cases from benefactors.

« To train project management to conduct sustainable awareness campaigns for beneficiaries
in the fields of rationalization, participation, and project maintenance.

« To develop solutions to the problem of worn out the public network of the project that

feeding homes with water.

V107 £ 4




Chapter five: Lessons learned, recommendations and proposals ‘

5-The study recommends working from the beginning of the project to avoid the formation of ponds or

swamps that may lead to the spread of water-borne diseasesin the future.

6- The study proposes to Selah Development Foundation of future projects, to use solar systems with
mobile panels, one of the scientific studies mentioned that'’’, the system of mobile panels provide the
performance and efficiency of the conversion of solar photovoltaic (PV) more than, the fixed system by
30%.

7- The study proposes to Selah Development Foundation to involve scientific bodies and specialized
cadres (at the university and research centers) in the projects of Foundation and its future interventions

to take advantage of the vast amount of experience accumulated.

8- The study proposes to increase the efficiency and effectiveness of project management, and achieve
sustainability of the project through the preparation of training includes all members of the project

management committee in the target areas to meet the following purposes :

A-To train on the awareness-raising techniques and dissemination of awareness among
beneficiaries, especially in: raising citizens awareness of the significance of the system, and

the significance of maintaining it to minimize their suffering, prevent of bullets firing, or carrying
out actions that may harm the system and stop its work, water use rationalization, prevent of
leakage in the network, the regular pay of water consumption bill, and the formation of reliable

community committees to oversee, control and follow-up .

B —To train on the process of documentation and follow-up of water consumption, and concepts

of calculations.
E-To train on network maintenance and enhance of the participation of beneficiaries.

F-To train on exchange of experiences between areas.

(1) -Scientific paper presented at a scientific conference, Faculty of Engineering, University of Sabha, Libya entitled study of solar water

pumping to combat desertification



Chapter five: Lessons learned, recommendations and proposals k‘

Chapter five
Lessons learned, recommendations and proposals

First: The most important lessons learned from the program:

1) Community participation in project management reduces the risks to the project. The results showed
that no attacks were recorded by residents on the project.

2) The use of solar energy in electricity generation reduces the proportion of demand for derivatives,
thus reducing the emergence of problems as a result of pressure on demand.

3) Provision of water to households encourages beneficiary families to establish home gardening farms
that contribute to the provision of natural and healthy portion of agricultural food.

4) Participation of beneficiaries in the pay of sums of money as a symbolic monthly contribution in
exchange for access to water, contributes to enhance community participation and increases the
sustainability of the program for a longer period.

5) To enhance people's conviction towards the use of modern and safe technologies to generate energy.

Second: Recommendations and Proposals :

1- The study recommends that civil society organizations working in Hadhramout governorate and
the rest of the governorates, to benefit from the experience of Selah Development Foundation in the

projects of solar energy systems to pump water from wells.

2-The study recommends that civil society organizations pay attention to the preparation of impact
evaluation reports for their projects and interventions in the communities, as these reports are
important in improve of development interventions, and show the seriousness of sound development
work that increases the confidence of donors and funding bodies in local civil society organizations to

implement their development projects and interventions.

3- The study proposes to Selah Development Foundation to seek funds, mobilize resources necessary

for the implementation of the program in other areas, and prepare needs studies for priority areas.

4 - The study recommends a periodic inspection of water extracted by solar energy to ensure the

quality of its suitability for human use.
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Chapter Four: Technical Analysis of the Questionnaire “

Beneficiaries' evaluation of project maintenance level by project management:

48% of the beneficiaries have interviewed in target areas indicated that their evaluation of

project maintenance level by project management is good. While 46% of beneficiaries reported that,

their evaluation is medium, and 6% of beneficiaries said that their evaluation is poor.

These results have indicate that 94% of beneficiaries consider that project management maintains

project well or medium.

At the level of target areas, 97% of
beneficiaries in Al-Quweira area project
confirmed that the level of maintenance by project
management is good. In Rehab project 67% of
beneficiaries believe that the level of maintenance
is good, and 30% -44% of beneficiaries in Hadon,
Madhoun, and Haoul believe that the level of
maintenance by project management is good. In
Qarn Bahakim 23% of beneficiaries believe that
the level of maintenance is good.

Poor evaluation of the level of maintenance of
the project is shown by a small percentage of
beneficiaries in Haoul area project of 20%, and
Madhoun area project of 10%. 3% of beneficiaries
in both Hadon and Qarn Bahakim projects. Rehab
and Al Quwira is almost unavailable, where in the
two areas 60% of beneficiaries in Rehab and 43 %
of beneficiaries in Al-Quweira reported that they

are being asked to pay for repairing water network.

weak

[llustration 62 : Beneficiaries' evaluation of maintenance

level by project management at the total level

93%

Al Quwira Rehah Qarn Bahakim

mpgood mMmedium ®weak

Haddon Madhoon Haoul

[llustration 63 : Beneficiaries’ evaluation of maintenance level by project management at target areas’ level
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Documentation of water consumption:

74% of beneficiaries interviewed in target areas confirmed that their water consumption is documented
through meters and bills payable. On the other hand, 26% of beneficiaries reported that their water
consumption is not documented, although it is a good result comparing the nature of target areas. It is
necessary to work on documenting water consumption for all beneficiaries and follow-up, especially as
100% of project management committee's members interviewed emphasize that beneficiaries respond
well or moderately to project in paying the value of water consumption, which will reduce the risks and

mitigate the challenges mentioned by Project Management Committee's members.

97%
90% 30%
T 74%
57%
50%50%
43%
10% 10%
3%
Al Quwira Rehab Qarn Bahakim Haddon Madhoon Haoul Total
MYes BNo

Ilustration 61 : Documentation of water consumption

At the level of target areas, 90% -97% of beneficiaries interviewed in Qarn Bahakim area project,
Madhoon area project and Haoul area project reported that, their water consumption is documented.
These results are good compared with the rest of the target areas, Hudon 77%, Al Quwira 50%, and
Rehab 43%.

The lack of documentation of water consumption in these areas has increased to 57% in Rehab area

project of beneficiaries, 50% in Al-Quwira area project and 23 % in Hadon area project.

Project management commnittee in these three areas Rehab, Al-Qweira and Huddon, need to
benefit from the experience and experiment of project management committee in Qarn Bahakim in
the documentation of - water consumption. It is also important to develop an electronic system that
promotes meter system, bills payable, and establishment of a system and database in all target areas.

This will address emergency needs, maintenance and address water provision problems in target areas.

One significant proposal is training, exchange of experience and expertise among project
areas; to enhance fields of the utilization of solar system project, and to raise the adequacy of project

management.
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Third: Evaluation of the adequacy of project management in target areas:

Extent of water provision problems:

61% of beneficiaries interviewed in target areas reported that their families had already faced

problems in providing water before using solar energy system, such as frequent water cuts, pumping
interruptions, network leaks, etc. In contrast, 39% of beneficiaries reported that their families had never
faced problems in providing water, which indicates the adequacy of project after using solar energy
system.
Results at the level of target areas show that 53% - 60% of beneficiaries interviewed in three target
areas (Al—Qweira, Huddon and Qarn Bahakeem) confirmed that their families had never had problems
in providing water. While 3%-33 % of beneficiaries in the rest of the other three areas (Haoul, Rehab
and Madhoon) have no problems in providing water.

In contrast, 97 %, 73 % and 67 % of beneficiaries in Haoul, Madhoon and Rehab projects respectively
reported that their families had already experienced problems in providing water, and reported that
the number of times was between 3-24 times In Haoul, 2-7 times in Madhoon, and 1-7 times in Rehab.
In the rest of the target areas of Al-Qwaira, Haddon and Qarn Bahakeem, 40% - 47% of beneficiaries
reported that their families faced problems in providing water no more than 1-7 times.

These problemsrequire strengtheningthe role and adequacy of project management committee in target
areas, particularly in Haoul, Rehab and Madhoon projects in order to avoid and reduce these technical

problems in water provision

120% -
100% - i

B0% 1 73%

67%

509 61%
2 57%
i 53% °

47

40% 339,
27%

20% -
3%

0% +— T T T .
Al Quwira Rehab Carn Bahakim Haddon Madhoon Haoul Total

HYes HNo

Ilustration 60 : Has your family ever had problems in providing water?
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Fairness of current water distribution mechanism and meeting beneficiaries' needs:

98% of beneficiaries interviewed in target areas believe that the current water distribution mechanism
is fair and meets the need.

In contrast, 11 % of beneficiariesinterviewed in target areas believe that the current water distribution
mechanism is unfair and doesnot meet the need.
Atthe level of target areas, 100 % of beneficiariesinterviewed in Al-Quweira, Rehab and Qarn Bahakeem
projects believe that the current water distribution mechanism is fair and meets the need. Also, 97%
and 83 % of beneficiaries of Haddon and Madhoun projects respectively believe that the current water
distribution mechanism is fair and meets the need.

However, 53% of Wadi Haoul project beneficiaries believe that the current water distribution is fair,

in contrast, 47% of project beneficiaries in the same area believe that the current water distribution

mechanism is unfair.

Q,
100% 100% 100% 97%
89%
83%
53%
47%
17%
11%
0% 0% 0% 3%
Al Quwira Rehab Qarn Bahakim Haddon Madhoon Haoul Total
HYes HNo

PIllustration 59 : Do you think that, the current water distribution mechanism is fair and meets the need
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Access of water to beneficiaries at an appropriate pressure:

89% of beneficiaries interviewed in target areas of the solar energy system project have confirmed that,
water reaches them at a suitable pressure. On the other hand, 12% of beneficiaries reported that, water
did not reach them at a suitable pressure. This demonstrates the ability of solar energy system project to

deliver water to beneficiaries at a suitable pressure to meet water needs.

97% i 03% 97%
90% 88%
53%
7%
0% 2%
3% % 3% ‘
0%
Al Quwira Rehab Qarn Haddon Madhoon Haoul Total
Bahakim
M Yes HWNo

Ilustration 58 : Water reaches beneficiaries at a suitable pressure

At the level of target areas, 90% -100% of beneficiaries of the solar energy project in five
target areas (Al—Quwira, Rehab, Hudon, Bahakeem and Madhoon) have reported that, water reaches
them at a suitable pressure.

Results indicate that 53% of Wadi Haoul project beneficiaries receive water at an appropriate

pressure.
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Second: Evaluation of water distribution mechanism of project in target

areas:Beneficiaries:

Beneficiaries Store Water:

Results showed that 31% of beneficiaries interviewed in all target areas of solar energy system
project often store water, while 69% of beneficiaries interviewed reported that, they rarely store water.
This indicates that most beneficiaries have access to water directly from the distribution network on a
daily basis. That solar energy system project has lanched in these areas, it has removed the fear barrier

of beneficiaries and reassured themselves and their families of water availability directly from the

network on a daily basis.

90%
Al Quwira Rehab Qarn Haddan Madhaon Haoul
Bahakim
m Rarely, water is retained W Store water often

Ilustration 57 : Beneficiaries store water

At the level of target areas, it is noticeable that most of the beneficiaries in Haoul project are often
store water (87%), and this shows the expansion that project covers. Where Wadi Haoul consists of (25)
villages, which is less severe as in Madhoon project area (37%).

‘While the storage of water was often low for beneficiaries of Rehab and Al Quwira projects, according
to 23% of beneficiaries. It is almost drastically reduced or nonexistent among beneficiaries of Qarn

Bahakim and Huddon projects, according to beneficiaries of 10% and 7% of projects respectively.
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Challenges facing Project Management Committee and risks to project sustainability:

Project management committee's members interviewed in target areas reported that, there are many
challenges they face in the project management committee, as well as many risks, challenges and

obstacles to the sustainability of project, according to their point of view, The most significant challenges

and risks are as follows:

The public network of project feeding

- In case citizens would not respond to

Rehab ) o
houses is w dilapidated pay for amounts payable
The pipeline network needs
maintenance
Al-Quwira Some consumers couldn't afford There are currently no obstacles
paying for water consumption bill
Urgent need for tank maintenance
Network maintenance - convincing
— citizens of the significance of Financial aspect, the lack of a large
ahkim
maintaining solar energy system - water reservoir
reducing bill cost to citizens
The existence of a line of cars for lack of
- Water distribution network is very the barrier, and sometimes the presence
dilapidated of children, the lack of experience of
Huddon - Financial benefits are not enough repair and operation of solar energy
to cover malfunctions and salaries of system and how to use it
employees Cars wreck in the line because the line
is close to the system
1. Water network is old
Madhoon 2. The inability of some citizens to pay There are not
the dues of subscriptions
poor water flow- oldness and badness
of existing network- lack of reservoirs Low of water flow
Haoul

in high areas

Weakness of existing network

Poor water flow -

Table 17 : The most significant challenges facing Project Management Committee and the most significant risks to

the sustainability of project
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project concerned body in Selah Development Foundation responds to the views and

suggestions of project management committee:

95% of project management committee's members interviewed in target areas confirmed that,
project concerned body in Selah Development Foundation listened to their views and suggestions and
responded to their observations during project phases, by providing wells with solar energy system, meet

with project committee about the nature of area and its needs, and the proposal to choose the location of

project (Panels).
100% 100% 100% 100% 100%
95%
69%
31%
5%
0% 0% 0% 0% 0%
Rehab Al Quwira  Qarn Bahakim Haddan Madhoon Haoul Total
B Yes HNo

Illustration 55 : Selah Development Foundation's response to project management committees

Stability of daily pumping hours during the days of the year :

64% of project management committee's members interviewed in target areas reported that,
the daily pumping hours are not stable during the days of the year, due to climate changes and seasons of
the year. In Rehab project, the summer duration is 8 hours, and winter is 5 hours. In Qarn Bahakim and
Haddon projects, is varied and differ depending on weather conditions and also in Madhoon project in
case of no clouds. However, 36% reported that, it is stable, as is the case in Al-Quwira project by 100%.

There is a water distribution reservoir in each area, which contributes to address the low intensity of

solar radiation.
100% 100% 100%
67% 67% 64%
50%50%

33% 33% A5

0% 0% 0%

Rehab Al Quwira  Qarn Bahakim Haddon Madhoon Haoul Tatal
HYes HNo

Ilustration 58: Are daily pumping hours stable during the days of the year ?
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The extent of beneficiaries' response to project management comimittee in paying

water consumption value:

The results revealed that beneficiaries' response to project management is good or medium in
paying the value of water consumption. 100% of project management committee's members interviewed
reported that, beneficiaries responded well or moderately, and no results were indicating the weak
response of beneficiaries in all target areas. This refers to the interaction of beneficiaries with solar

energy system project.

100% 100% 100%
57% 67% 67%
50%0%
3% 3% 3%
0% 0% 0% 0% [ 0% 0% 0% 88 0% 0% 0%
Rehab Al Quwira  Qarn Bahakim Haddon Madhoon Haoul Total
®good mmedium ®weak

Ilustration 53 : Beneficiaries' response to pay water consumption value

Conduct awareness campaigns on water rationalization :

The majority of those interviewed of project management committee's members in target areas(84%)
reported that, they sometimes or rarely conduct awareness campaigns for beneficiaries on water
rationalization, while 16% of project management committee's members reported that, they did not
conduct water rationalization awareness campaigns.

Water rationalization awareness is of multiple significance, project management can be trained to
conduct sustainable awareness campaigns for beneficiaries in fields of rationalization, participation and

maintenance of project.

100% 100% 100%
67% &7% 67%
56%
3% 339 33%
8%
6%
0% 0% 0% 0% 0% 0% 0% 0% 0%

Rehab Al Quwira  Qarn Bahakim Haddon Madhoon Haoul Total

M sometimes MWrarely ®MNo

Ilustration 54 : Conduct awareness campaigns for beneficiaries on water rationalization
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water level raise in wells during rainy seasons:

95% of project management committee's members interviewed in all target areas reported that,
water levels raise in wells during the rainy season. 100 % of project management committee's members

in five of the target areas, (Al—Qwaira, Rehab, Bahakim, Madhoon, and Haoul) confirmed that.

This indicates that rainy seasons are factors in project sustainability and groundwater recharge.

100% 100% 100% 100% 100%
95%
67%
33%
5%
0% 0% 0% 0% 0%
Rehab Al Quwira  Qarn Bahakim Haddon Madhoon Haoul Total
mYes ®WNo

Figure 51: Water level rise in wells during the rainy season

The seriousness of discharging sewage wastes method on the village water basin:

Most of project management committee's members interviewed in target areas (83%) confirmed that,

the method of discharging sewage waste is not dangerous to the village water basin.
At the level of target areas, 100% of project management committee's members interviewed in five
target areas of project (Rehab, Al-Qweira, Huddon, Madhoon and Haoul) reported that, the sewage

wastes disposal method does not pose a risk to the village water basin.

100% 100% 100% 100% 100% 100%
83%
17%
0% 0% 0% 0% 0% 0%
Rehab Al Quwira  Qarn Bahakim  Haddon Madhoon Haoul Total
mYes ®mNo

Ilustration 52 : Is sewage disposal hazardous to village water basin?
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Section Four: Evaluation of Sustainability Factors, Distribution Mechanism and

Adequacy of Project Management :

This section deals with the evaluation of sustainability factors, distribution mechanism, and

adequacy of management of solar energy system project in target areas of Hadhramout districts' wells,

through three components:

First: Evaluation of project sustainability factors in target areas: Project
Management Conmunittee.

Second: Evaluation of water distribution mechanism of the project in target areas:
beneficiaries.

third: Evaluation of project management adequacy in target areas:

beneficiaries.

First: Evaluation of the sustainability factors of project in target areas: project

management committee:

Project staff training and experience in water project management:

The study sample of project management committee's members interviewed in target areas of solar
energy system project stated that, the project has provided training to project staff by the implementing
body by 100%.

3.5

3 3 3 3

3 -
25 4+—

2 -

HYes

1.5 ~ B No

1 -
0.5 -

0 = T T T T T

Rehab Al Quwira Qarn Bahakim  Haddon Madhoaon Haoul

Ilustration 50: Training of project staff

V93 4



Chapler Four: Technical Analysis of the Questionnaire “_

project Impact on family members' use of treated water:

92% of beneficiaries interviewed in all target areas of solar energy system reported that their
family members use network water directly, and this result indicates that water extracted by project is
not liquidated by beneficiaries, which is corresponds with the technical water examination report ( water
properties and composition) According to a competent committee of Water Foundation, as found in the
study documents'”,

On the other hand, 8% of beneficiaries have reported that their family members do not use network

water directly, as they believe that network water needs to be liquidated of sediment and impurities.

At the level of target areas, the results showed that 93 %
- 100% of beneficiaries interviewed in five of the target
areas of solar energy system project (Al—Quwaira, Qarn
Bahakeem, Rehab, Hudon, and Haoul) that their family

members use network water directly.

while 73% of beneficiaries in Madhoon area reported
that their family members use network water directly,
compared to 27% of beneficiaries in the same area that

their family members do not use network water directly.

This can be explained in this area as it is close to the
center of Doan Directorate, which made beneficiaries
using water filters, as beneficiaries interviewed explained
by that, the network water has impurities and sediments.  Illustration 48: Family members use project

water directly without treatment at the total

level
100%
93% 7 93% 03%
7%
0%
Al Quwira Rehab Qarn Bahakim Haddon Madhoon Haoul
mYes HNo

Ilustration 49 : Family members use project water directly without treatment at the level of target areas

(1) Laboratory of local Est for water and sanitation, Sayoun, the results of the inspection of well water in target areas 2017-2018.
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Second: Environmental Impact Evaluation: Beneficiaries :

Project impact on the level of change in groundwater in target areas :

The majority of beneficiaries interviewed (84%) in all target areas of- solar energy system
project confirmed that no effects were detected, and 90% - 100% of project beneficiaries ] in four

target areas: Qarn Bahakim, Hodon, Al-Qweira, Rehab, also 73 % and 50 % of beneficiaries reported that

no effects were detected. See Table 16.

No effects detected 100 % 97 % 73 % 90 % 94 % 50 % 84 %
Many trees die In the

0 % 3 % 3 % 0 % 3 % 13 % 4 %
area
Water levels decreased
In the area over the 0 % 0 % 10 % 0 % 0 % 23 % 6 %
years
But only in the source of

0 % 0 % 13 % 0 % 0 % 13 % 4 %
My water
No answer 0% 0% 0 % 10 % 3% 0% 2%
Total 100 % 100 % 100 % 100 % 100 % 100 % 100 %

Table 16 Eeneficiaries' ocbservation of the level of change in groundwater

The results have showed that 4% of beneficiaries noted the death of many trees in the area,
through the presence of trees in the rugged mountain areas to by the where project water reach, while
6% of beneficiaries interviewed noted that water levels in the area have decreased over the years, while
4% of beneficiaries noted a change in their water source level.

These results have confirmed the absence of any negative environmental effects on groundwater
resulting by project; as project is working on the use of solar energy to pump water for drinking and
other household uses and watering livestock, as well as 88% of beneficiaries said they rely on project

water to meet their domestic needs and watering livestock .
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Section Three: Environmental Impact Evaluation of Solar Energy System Project

This section deals with the environmental impact evaluation of solar energy system project

for water projects in target areas of Hadhramout districts' wells through: First: Environmental Impact

.Evaluation: Project Management Committee. Second: Environmental Impact Evaluation: Beneficiaries

First: Environmental Impact Evaluation: Project Management Committee:

Project Impact on Swamps and Open Ponds in Target Areas :

The majority of project management committee's members interviewed (78%) in all areas
targeted by solar energy system project that the project did not contribute to increase the number of
swamps and open ponds in the area. On the other hand, 22% of the project management committee's
members said that the project contributes to increase the number of swamps and open ponds.
Observations indicate that these ponds and swamps are not in this sense, but are small pits used for the
purposes of watering livestock and animals. These results indicate that there are generally no negative
environmental impacts.

The potential negative environmental impacts will be the result of the presence of some exposed water

tanks, the proliferation of plastic bags, and dust on the water tank, as in the case of in the Al-Quwira
project area.

At the level of target areas, 100% of the project
management committee in 3 areas of the project:
Al Quwira, Qurn Bahakim, and Haoul, confirmed that
the project did not contribute to increase the number of
swamps and open ponds in the area. In contrast, 33 % of
project management committee in the other three areas

of project: Rehab, Huddon and Madhoon reported that

the project contributes to increasing the swamps and

open ponds, which requires environmental awareness of

proper use of them in various areas, especially water; to
avoid any collateral damages such as the formation of [lustration 46 : Project Contribution to Increase

Swamps and Open FPonds at Total Level
ponds and marshes. The results showed that all 98% of R £

beneficiaries interviewed

confirmed their keenness
to prevent water leakage 100% 100% 100%
through the network and
to cover water tanks.
67% 67% 7%
33% 33% 33%
0% 0% 0%
Al Quwira Rehab Qarn Bahakim Haddan Madhaoaon Haaoul
HYes HNo

[llustration 47 : Project Contribution to Inerease Swamps and Open Fonds at target areas

levels
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Evaluation of beneficiaries' contribution to the maintenance of project :

All beneficiaries interviewed (98%) said they were keen to prevent leakage of water through the

network, while only a small percentage (2%) said they were not keen to prevent leakage.

In project target areas, 100 % of beneficiaries interviewed
expressed their keenness to prevent leakage in the amount
of water through the network in Al-Quweira, Rehab
and Madhoun areas projects. 97% of beneficiaries in
Qarn Bahakim project and Hadon project reported their
keenness to prevent leakage of water through the network.
Finally, 93 % of beneficiaries in Wadi Haoul area project
confirmed their keenness to prevent leakage.

These results point to the social impacts of the project
on beneficiaries, and their sense of the significance of
community participation
This

efforts to encourage stability and recovery efforts of

in maintenance of project.

point out to Selah Development Foundation;s

that communities, to lunch economic activates, job

opportunities, living conditions, to enhance social

Mo
2%

[llustration 44 : Beneficiaries’ keenness to prevent
leakage of water through the network at the total

level

capacities of beneficiariesin active participation, acquire the project target communities, social concepts

that enable them to make an impact and play roles in the community, work to increase opportunities for

participation and empowerment in various aspects of life, and promote social cohesion.

100% 979% 979% 100%
93%
3% 3% 7
0% 0%
Al-Quwira Rehab Qaren Bahkim Hadoon Madhoan Haoul
HYes HMNo

Hlustration 45 : Beneficiaries' keenness to prevent leakage of water through the network at the

target area level
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Evaluation of project impact on providing usable and adequate water in schools:

87% of beneficiaries interviewed at the project total level in target areas reported that, usable and
adequate water is available in schools surrounding the project area. On the other hand, a very small
percentage (2%) of beneficiaries reported that usable water is not available in schools, while 11% of
beneficiaries did not answer questionnaire because there are no schools within the vicinity of project
such as Hadon.

These results point to the positive social impacts of projectin providing free water to schools, highlighting
project's contribution to the continuation of education process and encouraging female students and
students to continue education, especially among girls, where the availability of water in schools is a

factor that encourages girls to continue their education.

100% 57% 97%
87%
11%
2%
Al-Quwira Rehab Qaren Bahkim Hadoon Madhoon Haoul Total
HYes MNo M Noanswer\Notfound

Illustration 43 : Project provides water in schools

At the level of target areas, all beneficiaries 100 % of Al-Quwaira project expressed to the availability of
usable water in schools. 97% of beneficiaries in Rehab project reported that, usable and adequate water
is availavble, where there is an educational complex and a school. In addition, 97% of beneficiaries of
Qarn Bahakim project reported that, usable water is available in schools, where there are two schools.
While about 90 % of beneficiaries in Haoul project expressed that, usable and adequate wateris available
in schools, Wadi Haoul project area has 3 schools. Madhoun area project 90 % of beneficiaries confirmed
the availability of usable water in schools, and there are 3 schools in the project area.

In Haddon project, 50% of beneficiaries reported that, usable water is available in schools, while 50 % of
beneficiaries reported that, there is no indication that there are no schools near them. Where there are

no schoolsin Haddon area.
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Evaluation of project impact on provision of usable and adequate water in health

centers:

69% of beneficiaries interviewed at the project total level in target areas expressed that, usable and
adequate water is available in the health center, such results show the differences of the existing or non-existing
of health centers in project target areas. It was found that 26% of beneficiaries interviewed either kept silent
or replied, there is not, it is an indication of the lack of health center in project area. On the other hand, 5%
of beneficiaries reported that, usable and adequate water is not available in the health center. Which indicate a

significant positive impact of project in the provision of a free usable and adequate water in the health center.

100%
p 93%
a7%
69%
i 57%
50%
26%
5%
0% 0%
Al-Quwira Rehab Qaren Bahklm Hadoon Madhoon Haoul Total
M Yes H No ™ No answer\Not found

Hlustration 42 : Project provides water in schools

At the level of target areas, the results showed that there were disparities between beneficiaries
interviewed. health centers are located in 3 areas of project, namely Al-Quwaira (Health Dispensary),
Madhoon (1 Health Center) and Haoul (3 Health Centers).

In Al-Quwaira area project, 100% of beneficiaries confirmed the availability of usable and adequate
water in health dispensary. In Madhoon area project, 87% of beneficiaries reported that, usable and
adequate water is available in the health center. In Wadi Haoul area project, 57% of beneficiaries
expressed that, usable and adequate water is available in the health center, but in contrast 20% of
beneficiaries reported that, usable and adequate water is not available in the health center, while 23%
of beneficiaries reported that there is no indication to the lack of health centers. Such results can be
explained by the nature of the distant project area of 25 villages.

The rest of project target areas where there are no health centers, 93 % of beneficiaries in Qarn Bahakim
project reported that, usable water is available in the health center. 50% of beneficiaries in Haddon area
project reported that, usable water is available in the health center, while 50% of beneficiaries reported
that there is no indication that there is no health center. While 27% of beneficiaries of Haddon project
reported that, usable water is available in the health center, compared to 73 % of beneficiaries reported

that, there isno indication that there is no health center.
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Evaluation of project impact on establishment of balanced dispute settlement

mechanisms between beneficiaries:

91% of beneficiaries interviewed confirmed that project establishes balanced mechanisms to settle

disputes between beneficiaries. In contrast, 9% of beneficiaries interviewed said that, project does not

establish balanced mechanisms to settle disputes between beneficiaries.

Results at the level of target areas showed that 100% of beneficiaries interviewed in both Al-Qouira and

Qarn Bahakim projects confirmed that project establishes
balanced mechanisms to settle disputes between
beneficiaries.

In Haddon, Rehab and Madhoun projects, 90% of
beneficiaries reported that project establishes balanced
mechanisms to settle disputes between beneficiaries.
The results show that 73% of beneficiaries in Wadi
Haoul project believe that project establishes balanced
mechanisms to settle disputes between beneficiaries,
while 27% of beneficiaries interviewed believe that
project does not establish balanced mechanisms to
settle disputes between beneficiaries. This may be due
to the fact that the Wadi Haoul area is far apart, with a
distance of approximately 15 km, as well as the difficult
situation suffered by the area before the project. There
is no complaint from people, in fact they are interacting

with project management, and there are no problems or

[Hlustration 40 : Project impact on establishment of
balanced dispute settlement mechanisms between

beneficiaries at the total level

obstacles by them. In fact, 100% of beneficiaries in Haoul feel that there is a significant difference in

availability of water after using solar energy system.

100% 100%

90% 90%

90%

10%

0% 0%

HYes HNo

Al-Quwira Rehab Qaren Bahkim Hadoon

Madhoon Haoul

Ilustration 41 : Project provides water in health centers
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Evaluation of project impact in availability of water after the use of solar energy system:

The results showed that 97% of beneficiaries interviewed noticed a slight or significant difference

in availability of water after the use of solar energy system in project. 80% of beneficiaries said that

they noticed a big difference after using solar energy system, and 17% of beneficiaries notice a slight

difference. In contrast with a very small percentage of 3 % of beneficiaries interviewed, do not notice any

difference in availability of water after using solar energy
system in project.

Atthelevel of target areas, the results showed that 100 % of
beneficiaries in Haoul noticed a difference in availability
of water after using solar energy system in project, 97%
of them said that there is a significant difference. In both
Haddon and Bahakeem projects, 100% of beneficiaries
said that there ia a difference in provision of water after
the use of solar energy system in project, 87% of them
said that there is a significant difference, compared to
13% said that there is a slight difference.

In Al-Quwaira project, 97% of beneficiaries notice a
difference in provision of water,as 87% of them confirmed
that there is a significant difference. Observations of field

researchers indicate that, people interest in agriculture

[llustration 38: Project impact in availability of
water after the use of solar energy system at the

total level

after the project . 97% of Rehab project beneficiaries notice a difference in provision of water as 50%

of them said that there is a significant difference. In Madhoun project 90% said that there is a difference

in availability of water, 73 % of them believe that there is a significant difference in the availability of

water after the use of solar energy in project.

These results indicate that the use of solar energy system by Selah Development Foundation corresponds

with the reality of development in remote and rural areas, asis the case in target areas of Doan directorate,

and also contributes to meet the needs, thus providing the conditions for local development.

120%
100% 97%
87% a7% a7%
B80% - 73%
60% [
-
40% —
20% 139 139 e —
=% i 0% 0% 2 0%
0% ~— — i — ! —
Al-Quwira Rehab Qaren Hadoaon Madhoon Haoul
Bahkim
HYes, slightly M Yes, Significantly = No

[llustration 39: Project impact on establishment of balanced dispute settlement mechanisms

between beneficiaries at the level of target areas
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Evaluation of the Reliability and Adequacy of Solar Energy Pumping for Beneficiaries:

83 % of beneficiaries interviewed believe that solar energy pumping technique is a reliable, high
adequate or good option, while 17% believe it is an mid-term option.

These results demonstrate the culture they have benefited from solar energy system project.

73%

60%

53%

Al-Quwira Rehab Qaren Bahkim Hadoon Madhoon Haoul Total

mexcellent ®Wgood ™ medium W low

[llustration 37 : Reliability and Adequacy of Solar Energy Pumping Technique for Beneficiaries

At the level of target areas, 93% of beneficiaries in both Haoul area Project and Al-Quwaira
area Project believe that, solar energy pumping is a reliable, high adequate option of excellent or good
quality, and 90% of beneficiaries of Madhoun area project believe that it is excellent or good option to
pump water using solar energy, while 87% of beneficiaries of Rehab area project, 80% in Hadon, and

53 % in Qarn Bhakim have the same point of view.
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Evaluation of project impact on the culture of communities about solar energy :

99% of beneficiaries interviewed confirmed that, the project has contributed to change the culture of

communities in target areas positively about solar energy, and considered it a suitable option for home

lighting,
100% 100% 975, 97% 100% 100% 99
[ o T — T — T | T —
Al-Quwira Rehab Qaren Bahkim Hadoon Madhoon Haoul Total
mYes mNo

Ilustration 36 : project impact on community culture about solar energy

Promoting the culture of communities in the world about solar energy, works to achieve economic
gains, social stability and environmental balance, through the mechanism of rationalizing the depletion
of energies and valuation, and work to replace them with alternative energy sources. This has proven to be
economically viable for the availability of these resources locally and the potential for their contribution
to enable poor people by ensuring the security of energy supplies and conserving resources for future
generations.

Observations and field views from target areas indicate that people turnout to use solar energy
in homes; as a result of what they saw how it is benefit through project.

It is also noticeable that some local civil society organizations in Hadhramout governorate
have implemented similar projects and simulated the relevance of Selah Development Foundation's
experience in the use of solar energy system, as in the case of water project for (Al—Hama—Al—Mudabi)
Gail Bawazir district, in August 2018.

This demonstrates the capacities Selah Development Foundation has to contribute to achieve
the sustainable development goals SDGs, achieve of social equity, achieve of an equitable distribution of
wealth, combating poverty, and provision of education and health services, in the pursuit of the SDGs,
work to provide alternatives, and exploiting the potentials providing livelihoods resources, prevent and
respond to famine, promote economic recovery, and end the cycle of fragility that we see in protracted

conflicts.
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On the other hand, these results showed the positive social impacts of project in provision of water for

drinking or domestic uses, has a high positive impacts on the general living conditions of target areas

of the three districts, specially, women and children as they are foremost responsible for bringing water.

Such positive social impacts can be noticed in, the regular increased attendance at schools, especially

girls, and in the enrollment of women in literacy classes and other social or income-generating activities.

Considering the situation before the project lunched in target areas as shown in Table (15), which shows

the main results of interviews conducted with the beneficiaries of the question which included: How

much distance separate you from water source before the project lunched? How did you get an adequate

quantity of water for you? In order to evaluate the situation before the project.

Al-Quwira 300
Rehab 1500
Bahakim 3000
Huddon 300
Madhoon 3000
Haoul 15000

300 meters

It ranges between 300 meters and a kilometer and a half
3 kilometer of wells to the reservoir and then to the house

‘Water is obtained by caravans and wells operated by diesel

through a distribution network to homes

‘We have access to water from project operated by public

electricity generators of the state

-An hour and a half, by diesel from the well
10 kilometer

-by well operated by diesel, 10 kilometer
- 3 hours on donkeys 15 kilometer

- by caravan 10 kilometer

- by donkeys and cars 3 kilometer

- the previous network 10 kilometer

- from rains

Table (15 ) shows the distance from the water source before the project lunched and how to get water

This situation has reinforced the sense of solar energy culture as one of the alternatives available to save

water, as Selah Development Foundation initiated to meet beneficiaries' needs of water projects by

using solar

energy system.
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Second: Social Impact Evaluation: Beneficiaries :

Evaluation of project impact on alleviation the load on women and children:

98% of beneficiaries interviewed reported that, the project has alleviated the time load on women
and children in water transportation. Social impacts include, allowing other activities, such as having
sufficient time for children to pay attention to education, studying lessons, entertainment, housework

for women and young women, and alleviate the load of

Lack of water. In contrast, a very small percentage of
beneficiaries (2%) reported that the project did not
alleviate the load.

At the level of target areas, 100% of beneficiaries
interviewed in Al-Quwira, Rehab, Hadoun and Hawal
projects, reported that the project has alleviated the time
load on women and children in water transportation.

Such result was proven by 97% of Qarn Bahakim

project beneficiaries, and by 93% of Madhoon project

beneficiaries.

The previous results confirm the positive social impacts ) L .
Ilustration 34 : Project impact to alleviate

resulted by solar ener roject in target areas, where s ; s
¥ &y prol & time load on women and children in water

the positive social impacts of project are reflected by: L T
provision of energy for water projects, solvingthe problem

of lack of electricity supply, the limited fuel available for diesel water projects, distance reduction,
address the problem of access to adequate water, as well as saving time for paterfamilias to increase
livelihood opportunities and doing their daily work.

Women a nd Children: Recognition of the enormous need for services that benefit women and children

from water pumping project using solar energy system, Selah Development Foundation is deemed such
group at the top of the beneficiaries of any intervention. Moreover, development and poverty alleviation
cannot be achieved without taking into account the well-being of women and children, therefore, to
achieve this strategy, schools and sustainable water and health facilities interventions are a top priority

for a development Foundation, because women and children are the main beneficiaries.

100% 100% 97Y% 100% 93% 100%
7% Ilustration 35 : Project
(]
0% 0% 3% 0% 0% impact to alleviate time load

) : ' : d child i
Al-Quwira Rehab Qaren Bahkim Hadoon Madhoon Haoul SRLNDmeR ansernerenan
water transportation at the

mres mbo level of target areas
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Evaluation of project impact to cover water needs of social services facilities :

All project management committee's members interviewed 100 %in all target areas confirmed that, the

coverage of water needs of social services facilities, including health centers, schools, and mosques

120%

100% 100% 100% 100% 100% 100% 100%
100% -
80%
60% |
40%
20%

0% 0% 0% 0% 0% 0% 0%
0% - T T T T T T 1
Rehab Al-Quwira Qarn Hadoan Madhoon Haoul Tatal
Bahakim
HYes HMNo

Ilustration 33: project Impact to cover water needs of health centers / schools / mosques

These results emphasize the project role in provision of water supply in target areas for social services
facilities such as health centers, schools and mosques. Observations and field views indicate that, these

facilities are free supplied with water from project, and this leads to reduce the cost of social services,

and meet the needs of mosques. The role of the project in providing water to these facilities can be shown

inTable(14)"

Number of

2 2 0 3 0 2 9
beneficiary schools
Number of health

a1k 1 0 1 0 1 4
beneficiary facilities
Number of

9 12 5 9 2 25 62
beneficiary mosques
Total 12 15 5 13 2 28 75

Table (14 ) social services facilities for which the project provides free water

(1) The social services facilities in Menaizah project are not mentioned in table for not conducting a sample survey on the project, as it modern ( less than 3
maonths)
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Evaluate of obtainment of distant residences from project site to an equal share of

water for nearby residences:

The results showed that most of project management committee's members interviewed 72% in target
areas confirmed that distant residences from project site receive an equal share of water for residences
adjacent to project site at the total level. It is a good result highlight project's positive role to enhance
of target communities' cohesion and prevent any future conflicts in the target areas, and strengthening
reconciliation between its parties, especially considering the geographical divergence characteristic of

districts' components of Hadhramaut governorate. On the

other hand, 28% of them reported that, distant residences

don't receive an equal share.

Atthe level of target areas, the results showed thatall project
management committee's members interviewed 100%
in Qarn Bahakim and Rehab confirmed that the distant
residences from project site receive an equal share of water
for residences adjacent to project site.

where, 67% of project management committee's members
in the rest of the target areas (Haoul, Madhoun, Huddon,

and Al—Quwaira) reported that distant residences from

project site received an equal share of water for residences

adjacent to project site. In contrast, 33% of them reported

that distant residences from project site did not receive an

equal share of water for residences adjacent to project site, Hlustration 31: Distant residences from

as the number of villages in Haoul area are (23) villages or ~Projectsitereceivean equal share of water

. for residences adjacent to project site at the
spaced population.

total level

100% 100%

67% 67% 67% 67%

33%

0%

T

Rehab Al-Quwira Qaren Bahkim Hadoon Madhoon Haoul

mYes HMNo

Ilustration 32 :Distant residences from project site receive an equal share of water for

residences adjacent to project site at target areas' level
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Project impact to achieve equal access to water among beneficiaries :

The opinions of project management committee's members interviewed in all target areas corresponded
by 100%, in that, project achieves equal access to water among beneficiaries. Water reaches in an
equal pressure to all beneficiaries, through the public distribution network, and water is available to all

beneficiaries within 24 hours.

120%

100% 100% 100% 100% 100% 100% 100%
100% -
80% -
60% -
40%
20%

0% 0% 0% 0% 0% 0% 0%
O‘}s L T T T T T T 1
Rehab Al-Quwira Qarn Hadoan Madhoon Haoul Total
Bahakim
HYes HNo

Illustration 30: Achievement of equal access to water among beneficiaries

These results from all target areas demonstrate the project's ability to ensure that all beneficiaries have
equitable and affordable access to water.

In fact, this result confirms that solar energy system project carried out by Selah Development
Foundation in target areas of Hadhramout districts shows how Selah Development Foundation is able
to promote the role of renewable energy in achieving the Sustainable Development Goals, in light of
this experience and favorable preparation for the implementation of sustainable development goals
in Hadhramout governorate, through a dual intervention project via solar energy, providing equitable
and affordable water. It takes into account the opportunity for future generations to benefit from it in
order to achieve sustainable development that includes all economic, social, environmental and political
aspects, in the context of Yemen's pursuit of the goals of sustainable development, in accordance with the

2030 strategy for sustainable development in the world.
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Evaluation of project impact on lifestyle and living :

All project management committee's members 100% in all target areas reported that, the

project is causing positive changes in lifestyle, living or housing of any social group in project vicinity.

120%

100% 100% 100% 100% 100% 100% 100%
100%
80% -
G0% -
40% -
20% -

0% 0% 0% 0% 0% 0% 0%
m T T T T T T T 1
Rehab Al-Quwira Qarn Hadoon Madhoon Haoul Total
Bahakim
HYes ®No

Ilustration 29: The impact of the project on lifestyle and living of beneficiaries in target areas

The evaluation results showed that there were many positive changes by which project affect lifestyle
and living. Solar energy System project beneficiaries enjoy a healthy lifestyle and an environment that
allows them to live in a positive and attractive environment through an integrated project that provides
water to the community. The following table shows based on target areas, the beneficiaries' point of

view:

Availability of water throughout the year without interruption and

Rehab ; .
increased of urban buildings
Al-Quwi Allow building and construction, and free access of water to the health
-Quwira
center, mosques and refrigerators, as well as vulnerable people
Qarn Bahakim Provision of clean potable water, and stabilize social situation
Low cost of diesel and electricity, provision of water permanently
Pumping power, citizens get benefit of bill discount
Huddon
Cultivation of agricultural land, provision of water permanently, and
reducing meter fees
Madhon Provision of potable water
1- water quality improvement. 2- Cost reduction on beneficiaries
Haoul

3 - Stability increased in the area, 4 - Reduce displacement from Al-wadhy

Table 13 the most prominent positive changes in lifestyle, living or housing of any social group in project vicinity
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Evaluation of project impact to end conflicts and increase of social cohesion :

The results showed that 95% of project management committee's members interviewed reported that,
the project contributed to end conflicts and water problems in the area and increased community
cohesion.

This demonstrates the project impact in enhancing social cohesion in target areas, through project's
contribution to strengthening the community's capacities to end conflicts and solve water problems in
the target area.

At the level of target areas, 100% of project management committee's members interviewed in all
target areas of solar energy system project reported that, the project has contributed to end conflicts
and water problems in the area and increased community cohesion.

With the exception of Haddon Project, as 33 % of project committee's members, study sample (one
of the committee members) reported that the project did not contribute to end conflicts. However, this
result does not reflect the reality in Hadon area, as observations from the area indicate that the project
has benefiting (440) individuals, about (79) families, through only the type of intervention, solar
energy system, consisting of (176) solar panels, covering the numbers of working hours only 3-4 hours
to meet the daily need of water (80) cubic meters. It is noticeable that the number of panels is too
many for the residents of the area, and although there are no other sources water except the project
and caravans, but the social situation in the area shows that the community is cohesive and there are no

conflicts, water is distributed fairly and with a symbolic amount, and there is no complaint by people.

100% 100% 100% 100% 100%
95%
67%
3%
5%
0% 0% 0% 0% 0%
I T T T T T 1
Rehab Al-Quwira Qaren Hadoon Madhoon Haoul Total
Bahkim
Hm Yes mNo

Ilustration 28: Project impact to end conflicts and increasing social cohesion
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Adequacy of daily water production :

95% of project committee members interviewed in target areas confirmed that, the amount of daily
water production is adequate for any temporary population flow (e.g. displacement),and not to cause
social deprivation, hardship or conflict between the indigenous community and the temporary groups.
On the other hand, a very small percentage of (5%) reported inadequate of daily water production.
These results confirm the adequacy of daily water production and that it doesnot cause social deprivation,
hardship or conflict between indigenous community and temporary groups. It also demonstrates the
contribution of Selah Development Foundation to the adoption of effective measures for the realization
of the right to water without discrimination. “Water is a limited natural resource and an essential public
good for life and health. The human right to water is an indispensable right to live a dignified life. It is a
prerequisite for other human rights works. ". "

At the level of target areas, 100% of project management committee's members interviewed in all
target areas, except Madhoon, confirmed that, the amount of daily water production is adequate for any
temporary population flow (e.g. displacement), with not causing social deprivation, hardship or Conflicts
between indigenous community and temporary groups.

Only 33 % of project management committee's members of Madhoun project showed that the amount of

daily water production is not adequate for any temporary population flow.

100% 100% 100% 100% 100%
959,
67%
5%
0% 0% 0% 0% 0%
Rehab Al-Quwira Qaren Hadoan Madhoon Haoul Total
Bahkim
HYes HNo

Illustration 27 : The adequacy of daily water production does not cause social deprivation, hardship

or conflict between indigenous community and temporary groups
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Second Section: Evaluation of the social impacts of solar energy system project :

This section deals with evaluation of the social impacts of solar energy system project for water
projects in target areas of Hadhramout districts' wells through :

First: Social Impact Evaluation: Project Management Committee.

Second: Social Impact Evaluation: Beneficiaries.

First: Social Impact Evaluation: Project Management Committee

Project impact on future changes in population size f density :

All those interviewed of project management committee (100%) in all target areas of solar energy system
project confirmed that, future changes in the size and population density expected in project area were
taken into consideration, and this view is correspondent with study team's findings in chapter three,
in evaluation of the adequacy of project inputs, through review and check of technical specifications
of solar energy components, operating hours and daily needs, we find that the project accommodates
an increase in population up to 32% with the stability of other factors of the project, and the rate of
this population increase 32%, which the beneficiary areas can reach to within a period of not less than
9 years, with a constant growth rate of 0.0298 according to the projections of the Central Statistical
Organization in Yemen.

These results demonstrate the project's ability to create conditions for stabilization of the population,
meet the increasing water needs, during the shelf life of solar energy system, estimated at 25 years, and
ensure the optimal use and equitable distribution of water resources between the current generation and
the subsequent generation, which indicates that Selah development Foundation, through the solar energy
system project, has contributed to achieve one of the most significant areas of international sustainable

development goals in Hadhramout governorate, without prejudice the subsequent generations.
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Ilustration 26: Project planning takes into account the future changes in population size / density
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Evaluating the Regularity of the Beneficiaries' Payment of Water Consumption Value:

Beneficiaries pay the value of water consumption on a regular basis. The results show that there is a high
level of regularity among beneficiaries in paying the value of the water consumption bill, with 90% of
the beneficiaries surveyed always or usually pay the value of water consumption. These results confirm
the benefit to the beneficiaries of solar energy system projects to provide water. If the benefit and
the impact were non-existent, there would have been evasion of paying water consumption value. The
results also showed that 9% of beneficiaries sometimes pay for water consumption. Failure to pay for
water consumption is almost non-existent at 1%, indicating the awareness and interest of beneficiaries

and their interaction with solar energy system to provide

water. Some Times 1@
9%

At the level of solar energy system project in target areas,
the results indicate that 100% of beneficiaries always or
sometimes pay the value of water consumption in both Al-
Quwira project and Wadi Haoul drinking water project on
a regular basis. It reaches to 93 % in Madhoon and Rehab.
Qarn Bahakim and Haddon projects were 76% and 74%

respectively. These results confirm the interaction of

beneficiaries in the regular payment of water consumption

value,.

Ilustration 24: Beneficiaries' regular payment
Failure to pay water consumption value only was shown in of water consumption value at the level of solar
Rehab project, where 7% of beneficiaries surveyed said energy system project, target areas
that the water consumption value was not paid, justifying
that, the value of water bill is high; These are special
cases of beneficiaries who cannot pay their bills due to their urgent need. In fact, people are interacting
with project management and there are no problems or obstacles by people, and this is confirmed by the

results, as 93% of beneficiaries always or sometimes pay the value of water consumption regularly.
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Ilustration 25: Beneficiaries' regular payment of water consumption value at the level of solar energy system

project, target areas
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Evaluation of Families and Communities Improvement as A Result of Selah Intervention

inthe Provision of Drinking Water Using Solar Energy System:

The availability of water leads to a change in families and communities. The results show that, Selah
intervention to provide drinking water using solar energy system for target areas has led to the
improvement of these families and communities, where 95% of the beneficiaries surveyed of solar
energy system projects of Hadhramout districts' wells that, they observed a change (improvement) in
their families and communities, as a result of Selah intervention to provide drinking water, while only
5% said they did not notice a change.

At the level of solar energy system project in target areas,
the results confirm the positive project impact, which is to

increase families' access to drinking water in the required

quantity and to cover the need, improve the stability of

families and communities, and the tendency of families to

breed livestock due to the availability of water.

100% of beneficiaries in Al-Quwira project, Rehab project
and Haoul project confirm the improvement of their families
and communities as a result of Selah intervention to provide

water using solar energy system, in Qarn Bahakim project

97 % Of beneficiaries surveyed reported that, families and

communities have improved, where such improvement was . . -
[llustration 22 : Families and communities have

. o C e .
noticed by 93% of the beneficiaries in Hadon project, and S e eI A SR e e e
finally 80% in Madhoon. drinking water at the total level of sclar energy
This improvement refers to stability in the lives of system project

families and communities in their areas; as a result of the

achievement of water security principle and the availability of water with the needed quantity to cover
the needs. It is noteworthy that the improvement situation has emerged even in the target areas where
the energy system has been operating in the provision of water recently, Just like it is in Qarn Bahakim

project, and Wadi Haoul project that were operated in 2019.
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Illustration 23: Families and communities have improved as a result of Selah intervention to provide drinking water

at the level of target areas of solar energy system project
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Second: Economic Impact Evaluation: Beneficiaries :

Evaluation of beneficiaries' dependence on project water to meet needs :

Solar panels provide deep water pumps and water systems with the energy needed to operate.
Thus, this method reduces the dependence on fuel to produce electricity and its high costs. As a result
of the lack of fuel and the continuous power outages that affect the water pumps, solar energy system
project aimed at solving the problem of water interruption resulting from the lack of fuel, as well as
the problem of power outages. It also aimed to increase the amount of pumping from wells, allowing

the use of operating by solar energy during the period of solar radiation, to meet the needs of water

beneficiaries.

The results of the total level of beneficiaries from
solar energy system project surveyed in target
areas showed that, 46% rely on project's water
to meet their household needs only, and 42%
rely on project's water to meet their household
needs and watering livestock, while 12% rely on
project's water to meet their household needs,

watering livestock, irrigation of agriculture. This

results indicate that 88% of beneficiaries rely

on project's water to meet household needs or ® Home only
watering livestock. mHome-Watering of Livestock-Agricullur—
al irrigation
At the level of target areas, 87% and 83 % of S Home -Watering of livestock

beneficiaries rely on project's water to meet their

. . [llustration 20: Beneficiaries' dependence on project's water
household needs only in Qarn Bahakim water B PR

: : . to meet the needs, the total of solar energy project
project and Hadoon water project respectively.

‘While 90% of Rehab's beneficiaries rely on project's water to meet their household needs and watering
livestock, and 60% in both Al-Qweira and Hauol. Project's water also meets the needs of beneficiaries'
household, watering livestock and agriculture irrigation in Madhoon 27% and 17 % in Haoul, and lowered
to 10% in Al-Qouira, 7% in Hadoon

and 3% in Rehab. The community -
in such areas does not rely heavily -
on agriculture, but there is limited
agriculture such as clover and palm
cultivation. o
23 i
17%
794 7% .
. Al-Quwira I Rehab Madhoon Hadoon __I_Qam Ba-Hakir;1__ Haoul B
® Homeonly  MHome - Watering of livestock ® Home - Watering of livestock- Agricultural irdgation

Tlustration 21: Beneficiaries' dependence on project's water to meet the

needs at the level of solar energy project, target areas
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Number of positions created by project :

The results showed that, the total number of positions created by solar energy system project reached

17.The following Illustration shows the distribution of such positions by solar energy system projects

4
3 3 3 3

fehab Al-Quwira Qarn Bahkim Haddon Madhoon Haoul

in the target areas.

Tlustration (19): The number of positions created by project

The results showed that, the project provides job opportunities for (17) individuals, after their training
and rehabilitation. These positions are as follows:

1. Bills distributor.

2. Maintenance specialist.

3. system Operator.

4, watchman.
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Coverage of Financial Returns of Energy System Project for the Commitments and

Operating expenses of Water Projects:

The results surveyed with project management committee in target areas showed that, the financial
commitments they face are concentrated in the maintenance of distribution network, workers' salaries
on the project, in addition to reservoir maintenance, as in Al-Quwaira project. Table (1 2) shows the main

commitments.

Rehab Distribution network maintenance 70-75 %

Distribution network maintenance
. . . 50% and financial aid from
AlQuwira — workers' salaries on the project -
. . benefactors of the area
reservoir maintenance

Qarn Distribution network maintenance - No information is available as the

Bahakim workers' salaries on the project project is modern

Distribution network maintenance -
Huddon ; i Benefactors
workers' salaries on the project

Distribution network maintenance -
Madhoon . , 80 %
workers' salaries on the project

‘Wadi Maintenance of distribution networks e
Haoul - workers' salaries on the project. - ’

Table (12) Financial Commitments Facing Project Management Committee and Cover of Operating expenses

Solar energy system project targeted Hadhramout districts' wells to fill the operational budget
deficit of the existing water projects.

The results of the survey with project management committee in target areas indicate that, financial
returns from the project achieve self-sufficiency for project to cover (repairs - defects - operating
expenses), by 70-75% in Rehab project, to raise to 80% in Madhoun project, and reached to 50%
in Al-Quwaira project, and financial aids from benefactors in the area. According to Haddon Project
Management Committee, the operating expenses of project depend on benefactors. According to Qarn
Bahakim project management committee there are no sources, and may be due to that, Qarn Bahakim
project is still a modern project, as it was operated on 24 April 2019. In Haoul project 70-80% of
operating expenses are covered, which indicate that, solar energy system project has contributed
significantly to fill operational budget deficit and cover financial commitments for water projects by an

average of 75% for water projects in target areas.
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100% 100% 100% 100%
67% 67%
33% 33%
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Ilustration 18 : Project Management Committee Commitment to Reduce Water Cost to

Beneficiaries by at least 30% at the Total Level of Solar Energy Projects, Target Areas

The Impact of Solar Energy System Projects on Enhance of families Interest in Livestock

Breeding:

The results of the survey showed that, solar energy system projects in target areas have enhanced the
interest of families to breed livestock by the provision of free points or pools for watering the livestock.
The results were 100 % corresponded from the project management committee who were surveyed in all
target areas.

These results confirm that, the outputs of solar energy system projects in target areas has led to
increase the interest of people in breeding livestock and benefit from water in the supply of, sheep,
cattle, camels and goats, as about (1 3500) head of livestock benefit from water of projects, according to
the results of the interviews of project committees' members over the phone, this result confirms that,
the project has a positive impact on the behavior and interest of people towards breeding livestock. We
could not cite the increase in the number of livestock; since, no statistical data were available before and

after the project.
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4.These results are corresponded with the field data available for the project, we found that:
A-The pre-project cost in Rehab area when the project was working on electricity, the bill
rate reached 400000-600000 riyals, which corresponds to the results in the previous table,
where the total cost of water before the project reached about 660 thousand riyals per month.
There was a deficit covered by benefactors in the area, but now there is a surplus of 150,000
thousand, disbursed on staff's salaries and network. maintenance
B - In Hadon area, before the implementation of solar energy, the project consumed about
7 barrels of diesel per month, an average of 420,000 thousand per month, and after the
installation of solar energy system, it achieved self-sufficiency, with financial surplus on

average of 30 thousand riyals.

5. Achieve of solar power system project's goal to reduce the cost of water to beneficiaries by more than

30%, which means that about 1914 families in the target areas benefited from such decline.

Commitment of Project Management Committee to reduce the cost of water to beneficiaries
by atleast 30%:

The results of project management committee questionnaire showed that, the project management

committee is committed to reduce the cost of water to beneficiaries by at least 30% in most projects, as
83% of project management committee surveyed on project of solar energy system in the target areas
expressed their commitment, on the other hand 17 % Of them did not commit to the reduction.

At the level of the target areas, 100% of project management committee's members in four target areas:
Rehab, Qarn Bahakeem, Madhoon and Wadi Haoul reported their commitment to reduce by at least
30%. While 67% of project management committee's members in Haddon and Al-Quwaira reported

commitment to reduce, while 33% in Hadon and Al-Quwaira reported to not commit to reduce by at
least 30%.

Hlustration 17: Project Management Committee
Commitment to Reduce Water Cost to
Beneficiaries by at least 30% at the Total Level of
Solar Energy Projects
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Measure of the Impact of Solar Energy System Project on the Cost of Water for

Beneficiary Families:

Solar energy system project of Hadhramout districts' well, aimed to solve the problem of water
cutting off resulting from the lack of fuel, as well as the problem of power cut off. It also aimed to reduce
the cost of water for beneficiaries. The quantitative impact of the project on the cost of water can be
measured as follows:

The measurement of the impact of solar energy system project on the cost of water to beneficiary families
is quantified based on previous findings on the average fo bill value and baseline data in terms of the

number of families in each area. These results are shown in Table (11).

Rehab 300 2200 660,000 1433 430,000 - 230,000
Al-Quwira 500 867 433,333 500 250,000 - 183,333
Qarn

165 800 132,000 600 99000 - 30,000
Bahakim
Huddon 79 2000 158,000 1000 79,000 - 79,000
Madhoon 370 2000 740,000 1000 370,000 - 370,000
Haoul 2750 1,375,000 1400 700,000 - 675,000

Table 11 shows the cost of water before and after the project and the magnitude of the decline

The previous table shows the following results :
1. The total cost of water in the target areas declined from 3.4 million riyals per month before
the project to 1.9 million riyals per month after the project.
2. The decline in the cost of water after the project of solar energy system in the target areas
amounted to about 1.5 million riyals per month.
3. Wadi Haoul potable water Project recorded the highest decline in the cost of water by about
675 thousand riyals per month, which shows the impact in a more densely populated area with
3500 people.
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Chapter Four:
Technical Analysis of the Questionnaire

First Section: Economic Impacts Evaluation of Solar Energy System.

This section deals with the evaluation of economic impacts of solar energy system project for water

projects in the target areas of Hadhramout districts' wells, through:

First: Economic Impact Evaluation: Project Management Comimnittee.

Second: Economic Impact Evaluation: Beneficiaries.

First: Economic Impact Evaluation: Project Management Committee :

The impact of solar energy system project on the average value of water bill:

The solar energy system project aimed at reduce of the cost of water to the beneficiaries, as
one of the main objectives that Selah Development Foundation has focused on . The survey results of
project management committee in each of the target areas indicate that, the average of monthly water
consumption bill for a family of 7 members before the project is about 1769 riyals on average for the
target areas, and declined to about 989 riyals after the project, The decline is estimated at 44% with a
variation in the average of monthly water consumption bill per household before and after the project,
it varied between 25% and 50% in the target areas .

On the general level of the target areas, Hadon and Madhoon projects achieved a decline by 50% in the
value of water consumption bill before the project, and in Hawall project by 49 %. Finally, Qarn Bahakim

project achieved an average decline by 25%. Qarn Bahakim project is a recently launched project.
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Illustration (16 ) Average of bill value before and after project and ratio of decline
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Second: Economic Impact Evaluation: Beneficiaries

Evaluation of the Social Impacts of Solar Energy System
Second Section
Project

First: Social Impact Evaluation: Project Management Committee

Second: Social Impact Evaluation: Beneficiaries
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Project

First: Environmental Impact Evaluatio: Project Management Committee

Second: Environmental Impact Evaluation: Beneficiaries
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First: Evaluation of the Sustainability Factors of Project in Target Areas:
Project Management Committee
Second: Evaluation of Water Distribution Mechanism of Project in Target

areas:Beneficiaries

Third: Evaluation of the Adequacy of Project Management in Target Areas
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Fourth: Sustainability Evaluation:

The Solar System Program has many factors that enable it to be sustainable:

1. Contribution of beneficiaries: Beneficiaries contribute in pay of an amount of money equals 30% of
the total cost of the project. This amount is paid after the approval of Selah Development Foundation
for the adoption of project within the plan of intervention in the area, in addition to the donation of
beneficiaries of panels site floor, and this contribution develops the sense of ownership of the project in
the community, and the need to maintain and sustainability. The contribution of the beneficiaries after
the implementation of the project is a regular amount of money paid for their water consumption. This
is indicated by the results of the questionnaires that 99% are paid permanently or often, so that these
amounts are disbursed in favor of the costs and operational expenses of the project and the staff of the

community committees, which indicates the ability of the project to sustain and last longer.

2. Train of project staff: 100% of the interviewed members of the community committees for project

management in all beneficiary areas reported that, the implementing body hold training courses for
workers on solar energy system. The good training for project staff, ensures that the system operates
properly and this increases sustainability of system and project as a whole

3.Achieve of a Monthly financial surplus: The interview results of water project management committees'
members showed that, the projects are self-sufficient in materiality speaking, with a monthly financial
surplus ranging from 150,000 to 300,000 riyals. A financial surplus makes water projects able to cope
up with future needs such as the need to increase the capacity of the system, for example by increasing

the population or rehabilitation of the distribution network, and this make projects more sustainable.

4. Groundwater wells' recharge: 95% of project management committee's members interviewed in
the beneficiary areas reported that, water levels raised during the rainy season in groundwater wells.
This is a longer-term sustainability factor.

5.The study sample survey results indicate that, the method of Sewage sludge disposal is not dangerous
to the water basin. Most of project management committee's members interviewed in the beneficiary
areas (83 %) said that the method of Sewage sludge disposal is not dangerous to the village water basin
6.The results indicated that: beneficiary awareness campaigns on water rationalization are conducted
sometimes or rarely. Most of project management committee's members interviewed in the target areas
(84%) reported that, they sometimes or rarely conduct awareness campaigns on water rationalization.
Awareness of water rationalization is of multiple significance, and project management can be trained to
conduct sustainable awareness campaigns for beneficiaries in the fields of rationalization, participation
and project lasting,

7. The results showed that: the responsiveness of the project concern body in Selah Development
Foundation to the views and suggestions of Project Management Committee was one of the factors
of project sustainability, as 95% of project management committee's members interviewed in the
beneficiary areas confirmed that, the project concerned body in Selah Development Foundation heard
their opinions and suggestions and responded to their comments, during the project phases, by provision
of the wells with the solar energy system, meet with the committee about the nature and needs of the
area, provision of community contribution, documentation of the plant floor and the proposal to choose

the project site (panels) after discussing it with people of the program areas.
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4= Evaluation Results of the adequacy of project management in the beneficiary areas:

1. The results showed the success of the Project Management Committee, although the circumstances
in which the intervention started as a result of lack of operational fuel and frequent power cuts that
may cause a shortage of water provision. As 61% of the beneficiaries interviewed in the target areas
reported that, their families were experiencing problems providing water, such as frequent water cuts,
pumping stops, network leaks, etc. These problems require strengthening the role and adequacy of
project management committee in the beneficiary areas in order to avoid such technical problems that

adversely affect water supply.

2. Documentation of water consumption: 74% of the beneficiaries interviewed in the target areas
confirmed that, the consumption of water is documented through meters and payment bills. Although
the result is good with taking into account the nature of the target areas. Documentation of water
consumption for all beneficiaries requires monitoring and follow-up, especially as 100% of project
management committee's members interviewed confirm that, the beneficiaries respond to the project
management well or medium in payment of water consumption bill. This will reduce the risks and mitigate
the challenges mentioned by Project Management Committee's members, and will be discussed later
in Chapter 4, table 11. One of the significant proposal is train and share of expertise and experiences
between the project areas to enhance the fields of utilization of solar energy system project and improve

the efficiency of project management.

3. The beneficiaries' evaluation of the maintenance level of project by project management showed that
48% of the beneficiaries were well evaluated, and 46 % were medium. These results indicate that 94%

of the beneficiaries believe that the project management is maintaining the project well or medium.
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3. Evaluate the adequacy of water distribution mechanism of the project in the

beneficiary areas:
Usually water from wells is left to the collective reservoirs through which water is distributed through
water networks delivered to the houses in the beneficiary areas over 24 hours depending on the size of

collective reservoirs in the project areas.

As 89% of the beneficiaries interviewed in the target areas of solar energy system confirmed that, the
ratio of water accessed is sufficient and under proper pressure. On the other hand, 12% of beneficiaries
said that, water access under improper pressure. Illustration (16) shows the ratio of water access to
the beneficiaries according to pressure, and this shows the ability of the solar system program to deliver

water to beneficiaries at an appropriate pressure, to meet the needs of water.

97% L0k 03% 97%
0%
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Bahakim
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Illustration( 15 ) Water access ratio for beneficiaries at an appropriate pressure
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2- Evaluate of the Adequacy of Project Coverage :
By evaluation of the adequacy of project coverage, we mean the adequacy of the project water coverage
for the number of beneficiaries in relation to the population in the project area, and also the adequacy

of project in meet of the daily water needs of beneficiaries. Table (10) shows the evaluation of the

adequacy of project coverage.

5 hours per day

Rehab Water
1 B 2000 2000 100 % 175m’ with pump capacity 100 %
t
s (35m3 / h)
Al Quwi 7 hours per day with
uwira
2 W Brad 2800 2800 100 % 210 m’ pump capacity of (30 100 %
t t
ater Projec m3 | h)
Had Wat 4 hours a day with
adoun Water
3 Dot 440 440 100 % 80 m’ pump capacity of (20 100 %
rojec

m3/h)

. 5 hours a day with
Qarn Bahakim B ;
-4 . 1200 1200 100 % 140 m pump capacity of (28 100 %
Water Project

m3 / h)
T 7 hours a day with
s 3400 3400  100%  175m° pump capacity of (25 100 %
‘Water Project b e ¥
m3 / h)
VR ol 5 hours a day with
6 omaod 3500 3500  100%  160m® pump capacityof (32 100 %
Water Project pumpL20 ¥
m3 / h)
N 7 hours a day with
inizah Water
7 Dot 12000 12000 100 % 266 m’ pump capacity of (32 100 %
rojec

m3/h)

Table (10) Ewaluation of the adequacy of project coverage
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5
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20
Menaizah Hauol Hadon Madhoon Qarn Bahakim Al-Quwira Rehab
B Pump push capacity{m3/h) M Daily need m3

I The amount of operation per hour / day

Ilustration (14) The daily operating period covering the water needs of the beneficiaries

3) The solar energy system of the project is equipped with the ability to operate by DC system (solar

energy) and by AC system (generator power or public power), this gives flexibility in dealing with any

exceptional situation, such as the presence of cloudy atmosphere or the need to pump water at night,

which means that the project works to sustain the service to citizens even in times of emergency.

4) Adequacy of solar energy system in the projects with taking into account the future population

increase: Specifications of the solar energy system in Selah Development Foundation's projects in the
previous seven areas, taking into account the increase in the daily need for water, as a result of the
future population increase. The average period of daily operating hours in all projects is (6) hours. This
period represents 68 % of the actual hours of solar projection per day, which reach an averages of (8.8)
hours /day,m with the capacity of solar panels exceeding the capacity of pumps by (1.45) according to
the technical specifications of the projects, hence, two operational hours are left from the total actual
solar projection hours per day, which can be used to meet a population increase of 32% of the current
population density in the areas. Calculated the rate of population growth according to the projections
of the Census Center in Yemen, the annual population growth rate is (0.0298 ), this population increase
(32%) will oceur in the project areas during a period not Less than 9 years, this means the ability of the
solar energy system in the projects to cover the water needs of people of the areas for a period of not

less than (9) years, with a population increase at an annual population growth rate (0.0 298), with the

stability of other project factors, such as water level of the well or pump condition and panels.

(1) Previous reference
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Third: Evaluation of the adequacy of projects (Inputs - Management -
Distribution Mechanism)

1-Evaluate of the adequacy of project inputs :
By reviewing the technical specifications of the projects, it was found that the inputs of the solar energy

system were high enough to achieve high quality outputs. Here we will review the most important inputs:

Pump lift efficiency relative to tank height

360 550390 360 380 350
333320 339 340
303
140160
= i E

Menaizah Hauol Hadon Madhoon  Qarn Bahakim  Al-Quwira Rehab Al- Rehab
Khubah Bashmakh
B Pump lifting capacity (m) B The height of the tank from the well (meters)

Ilustration (13) Evaluation of the adequacy of pump lift in relation to tank height

1) Compare of the height of the collective reservoir from the well with the pump's ability to lift water.

In Illustration (13), we note that the solar energy system provided by Selah Development Foundation, is
characterized by submersible pumps with a lifting capacity of water vertically higher than the height of
the collective reservoirs of the depth of the well, and this is a positive indication of the adequacy of the

pump input to lift and provide water.

2) Study of the adequacy of the daily operation: We will compare the average of daily need of water for

people with the pump's capacity to push the cubic meters / per hour, during the actual solar projection
period as shown in Illustration (15), as it turns out that the hours of operation of the stations per day
ranges from 4 to 7 with an average of 6 hours of operation to meet the daily needs of water users, this

represents 68% of the actual solar radiation hours per day out of 8.8 hours f a daym.

(1) The average of hours number of actual solar projection per day (8.8) in Hadhramout is based on a study on the best sites for generating
solar energy in Yemen published by the Journal of Al-Andloss University for Applied Sciences, p 63
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C-Environmental impacts of solar energy system projects :

(The amount of diesel, oil and fumes discarded by the environment after using solar energy)

Solar energy technology is an Eco-friendly technology. It is a clean energy that does not pollute
the air and leave no waste. This makes it achieve an environmental safety factor. We here, review the
results of environmental impact evaluation of solar energy program in Selah Development Foundation's
projects in Doan, Yaboth, and Wadi Al-Ain as follows:
1-The solar energy program in Selah Development Foundation works on generating electricity in water
projects according to the best international practices in the use of modern technologies that have no
negative impact on the environment (air, soil, noise (
2-Projects have worked to reduce the rate of heat emission of gases and fumes polluting the environment
caused by generators that depend on fuel. Diesel liters used in water project that using generators, are
not less than (15200) liters per month in the seven projects. In other words, the environmental impact
of the solar energy program at Selah Development Foundation at the level of water projects in the seven

beneficiary areas is to eliminate the burning of at least 15,200 liters of diesel per month. Illustration

(12).

Projects consumption of diesel (I / month) before the solar energy system
15200
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Ilustration (12) The amount of diesel consumption liter / per month before solar energy technology

3- The results of environmental impact evaluation showed that there were no negative environmental
impacts in the project in general. Most of those interviewed of project management committee members
87% in all target areas by solar energy system project, empathize that, the project cause no increase
in polluted swamp number and open pools in the area. However, the potential negative environmental
impacts will be due to the fact that some civil water tanks are exposed, and the spread of plastic bags, dust
on the water tank in some areas of the project. This requires awareness of the significant of community

participation and contributions with funding body in order to cover water tanks.

4.The results of environmental impact evaluation confirmed that there were no negative environmental
impacts on groundwater resulting from the project. Most of those interviewed of project management
committee members 84 % in all target areas by solar energy system project, empathize that no negative
impacts were found, what prove that, is that the project is making use of solar energy to pump water for

drinking, other household uses, and watering livestock.
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5) The evaluation concludes that there is a
positive impact of project in achieving equal
access to water among the beneficiaries. The
views of project management committee's
members interviewed in all target areas
were 100% that project achieve an equal
access to water among beneficiaries. Most of
the interviewees, 72% of the of the project
management committee's members in the
target areas, confirmed that the distant
residences from the project site have an
equal share of water for the residences
adjacenttothe projectsite, this, demonstrate
the achievement of ensuring equal access to
water for all beneficiaries in an equitable
and affordable and highlights

the project positive role in enhance of

manner

the cohesion of the target communities
and prevent of any future conflicts in the
target areas, especially considering the
geographical separation that characterizes
the components of Hadhramout districts.
This that the projects

of solar energy system carried out by

result confirms

Selah Development Foundation in target
areas of Doan - Yaboth — and Wadi Al
Ain districts, shows the ability of Selah
Development Foundation to enhance the
role of renewable energy in achieve of the
Sustainable Development Goals in light of
this experience, and create a favorable to
implement the Sustainable Development

Goals in Hadhramout governorate.

6) The results of the social impact evaluation showed
that the existing water projects cover the water needs
of social services facilities (115 facilities), including: 6
health centers, 19 schools, 87 mosques, 3 public offices.
All interviewed members of project management
committee 100% in all target areas reported that, they
cover water needs of social services facilities. Field
observations indicate that these facilities are free

supplied with water from the project.

7)An evaluation of the impact of the social project on
alleviate of the load on women and children showed
that 98% of the beneficiaries interviewed reported that,

[llustration (11) The project’'s contribution to providing public

utilities with free water

the project worked to reduce the time burden on women and children
in water transportation. The social impacts include allowing other
activities such as having sufficient time for children to pay attention
to education, studying lessons, entertainment, and housework for

women and ymmg women.

8) The results of the evaluation showed the impact of the project on
the culture of communities on solar energy, and the reliability and
adequacy of solar energy pumping among the beneficiaries, whereas
99% of the beneficiaries interviewed confirmed that the project
contributed to change the culture of communities in the target areas
positively about solar energy and considered an appropriate option.
83% of beneficiaries believe that solar energy pumping is a reliable,
high-quality option that is either excellent or good. These results
indicate that the solar system program has changed the culture of the

target community.

9) The results of project impact evaluation on the availability of water
after using the solar energy system showed that 97% of the beneficiaries
interviewed see a significant difference in the provision of water after
the use of solar energy system in the project. These results indicate
that the use of solar energy system by Selah Development Foundation
is appropriate to the reality of development in remote and rural areas,
as it is in the target areas of Doan, Yaboth, and Wadi Al Ain districts,
and also contributes to meet the needs, and this provides conditions
for local development.

10) The results of the survey showed that the solar energy program
worked to promote the idea and unify the goal and vision of the
beneficiary community. The results showed that all interviewed
beneficiaries 98% confirmed their keenness to maintain the water
network and prevent leakage in the amount of water through the

network.

A 56
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B- The Social impacts of solar energy system projects :

1. The Solar Energy System Program has contributed to achieve one of the most significant field of
Sustainable Development Goals in Hadhramout
governorate, without prejudice to subsequent
generations, This is represented in the sixth
Sustainable Development Goal (SDG), “ensureof the
availability of water and sanitation for all”, provide
of the conditions for stabilizing the population and
meet of the increasing in water needs to meet the
future requirements of future generations of the
water project, using solar energy system, ensuring
optimal use and equitable distribution of water
resources between current and future generations.
All those interviewed by project management
committee (100%) in all target areas who were

involved in solar energy system projects reported

that, it has been taking into account, the future
changes in the size and density of the population

anticipated in the project area. Illustration (10). Hlustration (10) Social Impacts of the Solar Energy

Program

2) The results of the evaluation confirm the adequacy of daily water production to cover the needs of the
beneficiaries, and do not cause social deprivation, hardship or conflict between the community, as 95%
of the members of the project committee interviewed in the target areas confirmed that, the amount of
daily water production is adequate for any temporary population flow (e.g. displacement), and this will

not cause social deprivation, hardship or conflict between the indigenous community and the temporary

groups.

3) The results of the social impact evaluation indicate that, the positive impact of the project in
enhancement of social cohesion in the target areas through the project's contribution in enhancement of
the community's capacities to end the conflicts and solve the water problems in the target area. As 95%
of project management committee's members interviewed reported, the project aims at end of conflicts

and solve of water problems in the area, and enhanced the community cohesion.

4) The results of project impact evaluation on lifestyle and living showed that, the project causes positive
changes in lifestyle, living or housing of any social group in the vicinity of the project, as confirmed by
all project management committee's members by 100% in all target areas, the most prominent changes
they reported:

1) uninterrupted availability of water throughout the year;

2) facilitate of construction and increase of architectural buildings;

3) the free access of water to health facilities, mosques, schools, and refrigerators; and also

vulnerable people

4) citizens benefited by reducing the value of the bill

5) community stability has increased in the areas.

Ay
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Table 9 shows the projects that provide surplus on operating expenses:

Rehab Water Project

Haoul Water Project
Madhoun Water Project

Al Quwira Water Project

150000 riyals

300,000 riyals
300,000 riyals

250000 riyals

The project is modern and a surplus is expected in the future;

Qarn Bahakim Water Project

considering the similar other programs

Hadoun Water Project

30,000 riyals

The project is modern and a surplus is expected in the future;

Minizah Water Project

considering the similar other programs

Table (9) Average of financial surplus achieved in projects after using solar energy system

This confirms the achievement of the solar system
program objective of filling the operational

budget deficit of existing water projects

6. The results of the evaluation of beneficiaries'
dependence on water project's to meet the needs,
showed that 88% of the beneficiaries rely on
project's water to meet the household needs and
water of livestock. On the other hand, 12%, depend
on the project's water for their household needs,
water of livestock and irrigate of agriculture.
Illustration (9)

7. The results of the beneficiary's evaluation
showed that there is a large regularity among the
beneficiaries in paying the water consumption
bill, 90 % of the beneficiaries surveyed are always
or often used to pay for water consumption bill. This
confirms the interest of the beneficiaries, and their
interaction with the solar energy system to provide

water.

8.The

beneficiaries did not claim money for repairing

evaluation results showed that the
water network failures, Where, 68 % of beneficiaries
surveyed confirmed that they were not required to

pay for repairing the water network failures.

9. The survey results of the study sample that solar

energy system program, provide job opportunities

m llome only

mHome-Waltering ol livestock-Agriculiur-
al irrigation
HHome -Watering of livestack

Ilustration (9) The results of beneficiaries' dependence

on the project's water to meet the needs

for (17) individuals from the target areas, paid
their monthly salaries from the returns and

revenues of projects

10.The Solar Energy Program-Selah Development
Foundation contributed to a decline in demand
for diesel in the local market. after operate of the
projects using solar energy systems, the purchase
of (15200) thousand liters of diesel per month
were dispensed, and this reduces the incidence
derivatives in Hadhramout

of crises in oil

governorate comparing with the past.

TNERA
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Second: The Impact Achieved

A- Economic Impacts of Solar Energy System Projects:

The program aims to reduce the cost of water by at least 30% of the amounts previously paid. The
results of the survey showed that the target of reducing the overall cost of water to the beneficiaries
was achieved by the average value of water bill by about 44 %. The results indicated a variation in the

average of monthly water consumption bill per household before and after the project, by 25% to 50%

in the beneficiary areas

The cost of water before the project 1769 5154866
The cost of water after the project 989 2881946
The magnitude of the decline (SAR / month) 780 2270920

Table (8) The Economic Return Achieved from Projects

2.The solar energy system program achieves an economic return on the beneficiary families by about
(2.270920) two million two hundred seventy thousand nine hundred and twenty riyals per month. See
Table 8.

The economic impact and financial return are certainly much higher, considering the pre-project
conditions, experienced by the beneficiary areas when electricity was cut off, fuel was not available

in the market, or prices were too high for the beneficiaries to provide. This monthly economic return
demonstrates the achievement of the solar system program's goal of reducing the cost of water for
beneficiaries to about 2,914 households. It also demonstrates the achievement of the goal of the solar

system program in solve of water interruption problem resulting from the lack of fuel or power cut off.

3. The results of the project management questionnaire analysis showed that 83% of the project

management committees are committed to reduce the cost of water to beneficiaries by at least 30%.

4. The results of the survey confirmed that, the solar system program works to enhance the interest of
families in breeding livestock, by provide of water pools for free watering of livestock. This interest was
confirmed by the results of the survey of the projects committee points of view, which matched 100%

with those surveyed in all beneficiary areas.

5. The results of the sample survey indicate that, the solar energy system program contributed
significantly to fill the operating budget deficit and cover financial commitments for water projects, by
up to 75% on average for water projects, by covering the financial returns of the solar system project
of the commitments and operating expenses for water projects. It may even cover operating expenses in
some projects, provide surplus operating expenses, which are collected in the Social Committees Fund
to the end of the year, submit final reports to Selah Development Foundation, and propose spending

channels of surplus funds for the benefit of projects

Ay
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Results Achieved from the program :

1. To provide useable and potable water for (29 14) beneficiary households in the beneficiary areas of
the program, with a total quantity of (3 6180) cubic meters of water per month, see Table (6) and Table
(7).

An analytical examination was conducted to test the water quality by the laboratory of the local water

institution in Seiyun, and the results showed that the water is potable and usable”.

Rehab Water Project 1200 2000

Al Quwira Water Project 500 1200 1600 2800

Qarn Bahakim Water Project 165 600 600 1200
Madhoun Water Project and its environs 370 1900 1500 3400
Hadoun Water Project 79 240 200 440

‘Wadi Haoul Water Project 500 2000 1500 3500

Minizah Water Project - Wadi Al Ain 1000 6500 5500 12000

Total 2914 13640 11700 25340

Table (6) shows the number of households and people benefiting from solar energy projects

Rehab 2000 5250
AlQuwira 2800 7 30 210 6300
Qarn
1200 5 28 140 4200
Bahakim
Madhoun 3400 7 25 175 5250
Huddon 440 4 20 80 2400
Haoul 3500 5 32 160 4800
Menezah 12000 7 38 266 7980
25340 39 1206 36180
Total 208
People Hour cubic meters cubic meters

Table (7) shows the average daily and monthly consumption of beneficiary areas

(1) The report of the results of the inspection of well water in the beneficiary areas at the local water and sanitation institution Sayun, for the year 2018/2017

ONE
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Chapter Three

Results and Impact Achieved

1-First: The Results :
Description of Change:

The use of solar energy to pump groundwater is one of the most important applications in which
solar energy is used; because of its significant economic savings in the long term, especially with the rapid
increasing of prices, whether liquid fuel (diesel) or public electricity, which is interrupted for several
periods at different times, in addition, to the problems of diesel generators, the cost of maintenance,

generator life, and damage to the environment. Table (5) shows the change achieved by using solar

energy as compared to diesel generators.

The initial cost is lower, and the

Cost permanent cost is high due to fuel

consumption over time.

Initial cost is higher, and

permanent cost is lower over time.

Requires periodic maintenance such
Maintenance as oil change and replacement of

defective and damaged parts.

Less maintenance due to lack of

moving parts and fuel change

Emitting disturbing sounds, smoke
pollution and oily oil residues harmful to the

environment in general.

Eco-friendly without sound and no

smoke

Fuel consumes and produces
Efficiency constant energy, regardless of the

need for all or some of that energy.

It stores redundant energy for

another time as all energy is used.

Price per KW
B / Fuel prices are increasing

Free after a little time

hour
The costs of transporting and No fuel cost, it is charged at all
Cost of fuel . . . . . .
changing of fuel and its high prices. times of sunshine
. It must be refueled before When the sun shines or consumes
Runtime .
operation. pre-stored energy
Generator ’ .
L Approximately 8-10 years Approximately 15-25 years
lifetime

Table (5) shows the differences between diesel generators and solar energy

sz
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First: The Results

Results Achieved From the Program
Results Series

Second: The Impact Achieved

A- Economic Impacts of Solar Energy System Projects
B- The Social Impacts of Solar Energy System Projects

C-Environmental Impacts of Solar Energy System Projects

Third: Evaluation of the Adequacy of Projects

1-Evaluate of the Adequacy of Project Inputs

2- Evaluate of the Adequacy of Project Coverage

3. Evaluate the Adequacy of Water Distribution Mechanism of the Project
in the Beneficiary Areas:

4- Evaluation Results of the Adequacy of Project Management in the
Beneficiary Areas:

Fourth: Sustainability Evaluation
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2. Project Inputs: -

48 panels, the capacity of each panel is 310 Watt
- Quality (poly / Monocrystiline Class A (

- Conform to international specifications: IEC 61215,

1 The solar panels
IEC 61730
- Ratio of panel capacity (Watt) to pump capacity
(Watt) is not less than 1,44
2 The pump (KW) The turbine capacity is 7,5 kW
11 kW, powered by, (MPPT ) Converting capacity from
3 Remote control (Alanfrtr) . by ( ) =k 5
DC to AC not less than 98%
4 Haoul well The depth is 14 m
5 Collective reservoir The capacity is 565 cube meters
6 Assembly box (12 sets) with cutter DC and lightning arrester
7 Cables To connect the panels, the submersible pump
8 Site floor Floor leveling of panels
5 The executing body ‘Wadi Hadhramout Markets Co.
10 Project Management Solar Consultant at Selah Development Foundation

11 Advisory body Al-Ddar Al-Hadhrami for Architecture
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7. Wady Haul Project :
# The General Context :

Haoul area islocated in Yaboth directorate, with a population density of 3500 people.The project
depends on Haoul well, which is 14 meters deep. It is the only source of drinking water in the area, and
water is pumped from the well using an electric generator consumes diesel at an average of 1200 liters per
month. In early 2019 Selah Development Foundation supported the water project within its directions
to achieve the sixth goal of the Sustainable Development Goals. The project support represented in
providing an integrated solar energy system, this intervention enabled the project management to meet

the needs of beneficiaries from water, financial self-sufficiency, with financial surplus Spend in Network

A

Selah intervened by supplying an integrated solar power system to lift
water from the well to the reservoir

maintenance and to pay salaries of workers on the project.

1. Project Data

Beneficiary areas : Haoul and its

' 23 vill lati =L
T e 2212018 [£] 2019

éiii*iiii population of project qop Nolvember . Date June lDate of
management of installation of operation of
i é i é * * i é i3 500 committee 9 the solar energy solar energy
members system system
500  Males g Females QHaoul well coordinates 483111072 E 15.0922989 N
amiies 12000 P 1500

e A N "'--",-,-," s
B I MR T O
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2. Project Inputs: -

No Specifications
176 panels, the capacity of each panel is 310 Watt
- Quality (poly / Monocrystiline Class A (
- Conform to international specifications: IEC 61215, IEC
1 The solar panels

61730
- Ratio of panel capacity (Watt) to pump capacity (Watt) is
not less than 1,44

The turbine capacity is 37 kW; the pump motor capacity is

2 The pump (KW) 37 KW

37 kW, powered by, (MPPT) Converting capacity from DC

3 Remote control ( Alanfrtr ) e

4 Haddon well The depth is 258 m

5 Collective reservoir 400 cube meters

6 Assembly box (12 sets) with cutter DC and lightning arrester

& Cables To connect the panels, the submersible pump

8 Site floor Floor leveling of panels

<) The executing body The Solar Energy Systems Co. Ltd.

10 Project Management Solar Consultant at Selah Development Foundation

11 Advisory body Al-Ddar Al-Hadhrami for Architecture
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6. Haddon Project
# The General Context :

Hadoun is located in the right part of Wadi Doan, and has a low population density of about
440 people. people have access to potable water from a well of 258 -meter. Since 1992, the project
has been providing water with an electricity generator of 84 kW, at least 11 hours per day. The
project has suffered a significant deficit due to the purchase of diesel (7 tanks per month). In 2017,
Selah Development Foundation intervened and provided the project with an integrated solar energy
system. This intervention covered people's water needs, with financial surplus in project revenues,

which is used for maintenance work and to pay salaries of project workers, according to the project

management committee's questionnaire.

A

selahh intervened by supplying an integrated solar power system to lift
water from the well to the reservoir

1. Project Data

Beneficiary areas : Haddon area

(]
v 22012016 [X] 2017
*ii***i*' population of project «0’ December Date May Date of
management of installation of operation of
* i i * i * * i i440 committee 5 the solar energy solar energy

members
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2. Project Inputs: -

144 panels, the capacity of each panel is 310 Watt
- Quality (poly / Monocrystiline Class A)
- Conform to international specifications: IEC 61215, IEC

1 The solar panels
61730
- Ratio of panel capacity (Watt) to pump capacity (Watt) is
not less than 1,43
2 The pump (KW) 30 kW, the pump motor capacity is 37 kW
37 kW, powered by, (MPPT ) Converting capacity from DC to
3 Remote control (Alanfrtr ) 5 & ( ) SEERRSY
AC not less than 98%
4 Qurn Bahakim well The depth is 218 m
5 Collective reservoir The capacity is 1000 cube meters
6 Assembly box (12 sets) with cutter DC and lightning arrester
7 Cables To connect the panels, the submersible pump
8 Site floor Floor leveling of panels
2 The executing body ‘Wadi Hadhramout Markets Co.
10 Project Management Solar Consultant at Selah Development Foundation

11 Advisory body Al-Ddar Al-Hadhrami for Architecture
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5.Qarn Bahakim Project
# The General Context

Qarn Bahakim area is located in the right part of Wadi Doan. It has a population density of 1200
people. There is Qurn Bahakim well at a depth of 218 m. It is the source of the area's water. People used
to obtain potable water by pumping water using an electric generator, which consumes not less than
1,200 liters of diesel. The project suffered from increased operating expenses due to the fluctuation of
diesel prices and intermittent lack in light of the events experienced by the country during the previous
years. These reasons led to the inability of the project management to provide the beneficiaries with
sufficient Water, under the direction of Selah Development Foundation towards achievingthe Sustainable
Development Goals (The sixth Goal), it intervened by supporting the project with an integrated solar

energy system, which enabled the project management to meet the water needs of the beneficiaries,

A

selah intervened by supplying an integrated solar power system to lift
water from the well to the reservoir

solve the shortfall in operating expense and generate financial savings.

1. Project Data

Beneficiary villages :QurnBahakim

gl

area Number @ ® @ 201 9 E 201 9

ééié**i*i population of project (OD November Date June Date of
management of installation of operation of

* i i é * é i i i1 ,200 committee 5 the solar energy solar energy

members system system

165 & 2’161305 * Females | @ o\ Bahakim well coordinates 48.3111072E  15.0922989 N

Weﬂ

600
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2. Project Inputs: -

176 panels, the capacity of each panel is 310 Watt
- Quality (poly / Monocrystiline Class A (
- Conform to international specifications: IEC 61215, IEC

1 The solar panels
61730
- Ratio of panel capacity (Watt) to pump capacity (Watt)
is not less than 1,43
2 The pump (KW) 37 kW, the pump motor capacity is 45 kW
45 kW, powered by, (MPPT ) Converting capacity from DC
3 Remote control (Alanfrtr) 2 & ( ) SaRad
to AC not less than 98%
4 Madhoun well The depth is 258 m
5 Collective reservoir The capacity is 550 cube meters
6 Assembly box (16 sets (with cutter DC and lightning arrester
7 Cables To connect the panels, the submersible pump
8 Site floor Floor leveling of panels
9 The executing body ‘Wadi Hadhramout Markets Co.
10 Project Management Solar Consultant at Selah Development Foundation

11 Advisory body Al-Ddar Al-Hadhrami for Architecture
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4. Maddhon Project
# The General Context

Madhounislocated in the left part of Wadi Doan. It has a population of 3400.Madhoon well, which
is 258 m deep, is the source of drinking water for the area. Water is pumped using diesel generators,
with an average of 7 hours a day. With diesel consumption not less than 1,200 liters per month, with
diesel prices fluctuation and it is intermittently unavailable at the market due to events in Yemen since
the end of 2014. The project management was unable to fully meet the needs of the beneficiaries of
potable water. Thus, Selah Development Foundation, within its interventionsin 2019 plan for sustainable
development projects by supply Madhoun water project with an integrated solar energy system, instead
of operating the project using the generators. This intervention enabled the project management to

cover the needs of the beneficiaries of the amount of water, and to achieve financial self-sufficiency of

the project, with a monthly financial savings.

A

selah intervened by supplying an integrated solar power system to lift
water from the well to the reservoir

1. Project Data

Beneficiary areas :Madhoun, Sabegh ,

(]
and Greef Number © @ @ 201 8 E 201 9
**t*****i population of project qop November Date June Date of
" " a " management of installation of operation of
* * T * F * i * T3 ,400 committee 6 the solar energy solar energy

members system system
370 Vel *Feméles Q@ Madhou

1500 °
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2. Project Inputs:

208 panels, the capacity of each panel is 310 Watt

- Quality (poly / Monocrystiline Class A (

- Conform to international specifications: IEC 61215, IEC
61730

- Ratio of panel capacity (Watt) to pump capacity (Watt) is

1 The solar panels

not less than 1,43
2 The pump (KW) 45 kW, the pump motor capacity is 55 kW

55 kW, powered by, (MPPT) Converting capacity from DC to

3 Remote control ( Alanfrtr ) e : e aRe
not less than 98%

4 Menezah well The depth is 194 m

5 Collective reservoir The capacity is 976 cube meters

6 Assembly box (16 sets) with cutter DC and lightning arrester

7 Cables To connect the panels, the submersible pump

8 Site floor Floor leveling of panels

9 The executing body ‘Wadi Hadhramout Markets Co.

10  Project Management Solar Consultant at Selah Development Foundation

11  Advisory body Al-Ddar Al-Hadhrami for Architecture
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3. Manizah Project - Wadi Al Ain Directorate
# The General Context :

Menezah project is located in Wadi Al Ain area of Hura and Wadi Al Ain directorate. it is one of
the areaslocated along Al Ain valley, rising above sea level of 836 m, and contains large agricultural areas,
with a large population density of more than 12,000 people. People there graze sheep and camels, bee-
keeping and palm-cultivation. People rely on well water to have access to potable water. The area has a
collective reservoir with a capacity of 976 cubic meters, supplied with water from Menezah well using an
electric generator with an average diesel consumption of 90 liters per day, 2700 liters per month. People
are supplied with water by using the water distribution network connected to the collective reservoir,
and in mid-2018, the well became out of service and unable to pump water. The project management
filed a request to Selah Development Foundation to drill a new well. At the beginning of 2019, within the
directions of Selah Development Foundation towards achieving sustainable development, it intervened
by drilling an artesian well in Manizah area with a depth of 194 m, and provided the project with an
integrated solar energy system to pump water from the well to the collective reservoir and from it to the

beneficiaries.

Selah Foundation intervened to drill a new well at a depth of 194 m and
supply an integrated solar energy system to raise water from the well to

' the reservoir.

1. Project Data :

Beneficiary villages :Wadi Al Ain (14

villages) Number © ® @ 201 8 201 9
iiii*i**i population of project qon November Date June Date of

P

management of installation of operation of

ééié**iéi1 2,000 committee 7 the solar energy solar energy

il W R BT et pRs Sk euieree) e LN sTERRTN o N SRR o i
] = { A ] | = == — - ~ = -

& | ; tes 5 248 15489839 N
e - " J - .__._“...:‘ - _'1.._"4—‘- ;_
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2.Project Inputs:

272 panels, the capacity of each panel is 310 Watt
(280 panels for Howaidan well, and 64 panels for the
collective reservoir)
1 The solar panels - Quality (poly / Monocrystiline Class A (
- Conform to international specifications: IEC 61215, IEC
61730
- Ratio of panel capacity (Watt) to pump capacity (Watt) is
not less than 1,4
The pump
2 (KW) The turbine capacity is 45 kW, the motor capacity is 55 kW
55 kW, powered by, (MPPT) Converting capacity from DC

3 Remote control ( Alanfrtr ) Ac ; i DR
to not less than 98%

4 Howaidan well The depth is 269 m
Intermediate collective
5 ) 400 cubic meters
reservoir
6 Upper collective reservoir 400 cubic meters
7 Assembly box (12 sets (with cutter DC and lightning arrester
8 Cables To connect the panels, the submersible pump
9 Site floor Floor leveling of panels
10 The executing body The Solar Energy Systems Co. Ltd.
11 Project Management Solar Consultant at Selah Development Foundation

12  Advisory body Al-Ddar Al-Hadrami for Architecture
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2. Al-Qwaiqra Project
# The General Context

Al-Quwaira area is located in the right part of Wadi Dawan in Hadhramout Plateau. It is
considered with Rehab and Hadoun areas as a mountain chain linked to each other, and is concentrated in
the mountains; as the course of the torrents penetrates the lowlands. It has a medium population density
of 2,800, and the people rely on Howaidan well to have obtain to potable water, which was drilled in the
1990s; according to the project committee. Selah Development Foundation later intervened to provide
the project with an electric generator with a capacity of (1 50) KW, which works for 14 hours a day, and
the average of monthly consumption of diesel is 4500 liters, according to the note from the Project
Management Committee to Selah Development Foundation on 3 / 2016. The amount of annual deficit
in the project as a result of operating using the generator amounted to one million eight hundred and
eighty thousand riyals (1.880 million) annually, at the beginning of 2017, Selah Foundation intervened
to support the project with two integrated solar energy systems, and the project has become financial

self-sufficiency, with financial surplus, and cover the water needs of beneficiaries.

Selah has intervened to provide an integrated solar system for Howaidan
well and a solar system to raise water from the intermediate reservoir to
y the collective reservaoir.

1. Project Data:

Beneficiary villages :Al-Qwira area and

its environs Nnmber 000 12016 E 2017
**i*i**éi population | of project COD December Date May Date of

" L " i management of installation of operation of
*éi* n ‘ iéi 2 ,800 committee 6 the solar energy solar energy
members system system
500 o i -_Males Females gHow_aidan well coordinates 48.3300232E 15.1310643 N

12868E 15.1346089N

tamilies 11 1200 F 1600 | Tie cotecive resevoir Coondinates. 45,33
4 AMER S5 hpl . S T et iy
o o T W g O SR W B

- ; 3 e .. ?‘--— 4 'l'“. ! ,.!: ‘ﬂg = > = » - r
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2=~ Project inputs

10
1€
12
13

The solar panels

The pump (kW)

Remote control (Alanfrtr)

Al-Khubba Well
Bashmakh well

Intermediate collective

reservoir

Upper collective reservoir
Assembly box

Cables

Site floor

The executing body
Project Management

Advisory body

208 panels, the capacity of each panel 310 watts.

- Quality (poly / MonocrystilineClass A)

- Conform to international specifications: IEC 61215,
IEC 61730

- Ratio of panel capacity (Watt) to pump capacity
(Watt)is not less than 1,4

- Turbine capacity of 37 kW, the capacity of the pump
motor is 55 kilo Watt

55 kW, powered by, (MPPT) Converting capacity from
DC to AC Not less than98%

The depth is 270 m

The depth is 70 m
The total capacity is 1000 cubic meters

The total capacity is 1000 cubic meters

(12 sets) with cutter DC and lightning arrester

To connect the panels, the submersible pump

Floor leveling of panels

The Solar Energy Systems Co. Ltd.

Solar Consultant at Selah Development Foundation

Al-Ddar Al-Hadrami for Architecture

(1) Data of the specifications of the components of the solar energy system were collected from the technical specifications documents and

/

tender data for Selah and the consultant and the quantities tables for all projects 2017 and 2018.
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6 . Describe of Program's Interventions
Describe of the intervention at the level of each project
Rehab Water Project

# The General Context

Rehab areaislocatedin the right part of Wadi Doan, and is characterized by a medium population
density, where the population reached (2000). In the past years, people have relied on Al-Khubba well to
have access to potable water, which was drilled in 1995 according to the project management committee.
The method of pumping water from it to the collective reservoir is done by using an electric generator
that consumes diesel with an average of 3000 liters per month!”), In early 2017, within the framework
of the interventions of Selah Development Foundation to achieve the Sustainable Development Goals,
it rehabilitated Rehab water project and provided it with two integrated solar energy systems. This
enabled people to have access to potable water, with a least- cost, sufficient and continuous throughout

the year.

# Sources of Rehab Water Project:

Rehab project relies on pumping water on the following wells:
1- Al-Khubah well with a depth of 270 m
2- Bashmakh well with a depth of 70 m

3-The intermediate collective reservoir, and an upper collective reservoir with a capacity of

1000 m 3 for the two reservoir.

Selah intervened by providing an integrated solar system for each well.

/ o

1- Project's Data 2)

Tl
Beneficiary villages : Rehab Village Number © ©® @ 201 6 201 7
fé* * f * Fii populatlon of pmJec‘: «O’ December Date May Date of

of installation of operation of

solar energy

(1) Diesel consumption data / month was collected in all projects by contacting the members of the project committees by telephone.

(2) Population data in each project obtained from the project management committees, and the date of installation and operation of the
system and coordinates for all projects originating from the advisory body (Addar Al-Hadrami for Architecture)
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5 . Service provided by the Program :
The program works to provide potable and daily use water to 2914 families in 44 villages located in 3
districts of Hadhramout governorate. The life of the project goes through the following steps:
1- Solar panels generate electricity for pumps that lift water from wells to the collective
reservoir on a daily basis, with varying operating hours between beneficiary areas, ranging
from 4 to 7 operating hours per day'” .
2-Beneficiaries use potable useable water directly from the collective reservoir, through a
water network delivered to the beneficiaries' homes 24 hours a day. Table (4) shows the
reservoir data in each area.
3-The project management committees monitor the amount of water consumed recorded
by monitoring the data of household water meters, in order to total on a monthly basis for each
beneficiary.
4- Each beneficiary household shall pay an amount of money calculated for each household
according to the quantity of consumed water recorded in the meter at an average price of 989

YER per beneficiary house per month.

1 Rehab Water Project 270m 1000 m’ 1500 m

2 Al Quwira Water Project 269 m 400 m’ 300 m
Qarn Bahakim Water B

3 . 218 m 1000 m 300 m
Project

Madhoon Water Project
4 ] s 258 m 550 m® 3000 m
and its environs

5 Haddon water project 258 m 400 m’ 300 m

6 ‘Wadi Haoul Water Project 14 m 565 m’ 1500 m
Minizah Wadi Al Ain Water 5

7 194 m 976 m undefined

Project

Table (4) shows the data of the wells and the capacity of the reservoirs in the water projects in the target areas

(1) According to the project management committees, the system will be operated from 9 am, with hours ranging from 4 to 7 hours, depending on the areas.

(2) Source of these values is from questionnaire of beneficiaries..

Ay
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4. Project Life Cycle :

—
=

p A
Reject
Accept
’
—
\/

Delay Approve

b;

Va
iomioiimg

Ilustration ( 8) Project life cycle
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3. Stakeholder Analysis

No.

(¥¥] (%] (==Y
S92]1ILLLIOY) UOIIEPUNO,]
’ Apoq A10SIApPY .

o~
(1o12EnU0) )
Aueduioo

SOLIEDIJoUDY

Auoyne [e20]

juaurdo[2A3 (J Ye[eS

juausseuey 123loig

Party

Sunuawa dur a1 J,

Effect or Affect

- Financing solar energy system projects
for the operation of wells

- Financing wells drilling

-To prepare the need study

- To prepare a technical / feasibility
study for the project.

-To prepare tenders, procedures.

-To supervise the implementing bodies.
-To prepare abstracts for the
implementing body and report to the
funding body.

- To directly manage projects in the
beneficiary areas.

- To provide a floor for laying solar
panels.

-To Provide community contribution to
the project by 30%

-To Solve any obstacles to the project

by people

- To supply and install of solar energy
system
- To drill wells.
- To maintain solar energy system
To

committees on the operation and

train project management

maintenance of the system

- To meet the need of water.

- To provide a community contribution
by 30% of the project value.

- To make monthly contributions for the
amount of water consumed according to
household bills

-To facilitate procedures.
- To ease the loads of
Local authority, laboratory testing of

well water

Change

The contribution -
to the achievement
of the sixth principle
of the principles

of sustainable
development

Meet the needs of -

.water beneficiaries

- Implement of the
program projects
according to an
accurate scientific
specification

- Rehabilitate of their

capacities

-To enhance

their managerial

and supervision
capacities.

-To Preserve project
assets,

-To train and acquire
skills

-To gain experience
in providing the
service according
to methodology and

scientific standards.

Population stability-
as a result of water
.Security

.The economic return-

To enhance their
ability to develop
primary service

infrastructure.

Characteristics

The program funding
body

-Engineering Office)
Addar Al Hadrami
for Architecture (

The program
beneficiary area's

leaders.

- The Solar Energy
Systems Co. Ltd.

- Wadi Hadhramout
Markets Co.

- Al-Sulaimani
Contracting

Company

The population of -
the beneficiary areas
in 44 villages , most
of them are engaged
in the cultivation of
palm and beekeeping

. and livestock

Districts officials of -
.beneficiary areas
Local Water -

Corporation
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2. Description of the Administrative and Technical Team of the Program:

Selah Development

1
Foundation
Consultant and

5 supervisor of solar
energy program at the
Foundation

3 Adyvisory body

4 The project
implementing body

- Project Management
Committees

6 Financial team

7 Media team

It is the funding body of the project and the general

supervision

Who is directly responsible for the project, assigned
by the funding body? He organizes all administrative
and operational work related to the project, the
development of action plans, and reporting to the

top management of the funding body.

It is an external consultant for the project, and
prepares technical studies, designs, drawings,
engineering drawings, quantities table, feasibility
study for the solar energy system project, and
nominates distinguished companies in the field of
solar energy implementation to be put in project

tenders.

It is the winner of the tender for the implementation
of the project and is responsible for the supply,
installation and maintenance of solar energy systems

in the target areas.

They are the community voluntary cooperative
committees, whose members ranged between 9-5.
They manage water projects in target areas and is
responsible for the provision of the floor of the site
and documentation, the provision of community
contribution, distribution of water, and receive and

delivery of a project to the implementing body.

It is that body responsible for cashing money dues
for the implementing body and manage the financial

aspect of the project.

It is that body responsible for the document of the
progress of the project and its success, and write an

informative report on each project.

ONELA
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Chapter Two :

Program Management

1. Program structure :

The following diagram (7) *) shows the administrative structure of the solar energy program in Selah

Development Foundation, and contains of the most important stakeholders who are affected and

effected by the project

Tlustration (7) The administrative and technical team of the solar energy program — Selah Development Foundatio

(1) The chart is an updated version of the chart mentioned in the document of solar energy system for Doan wells, Selah Development Foundation 2017

pl4, it was updated in consultation with Selah Development Foundation.
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[llustration (6) Satellite image of the sites of solar energy system projects — Selah Development Foundation in

Haoul and Manizah areas (Sour‘ce: Google Earth)

V27
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[llustration (5) A satellite image of the sites of solar energy projects — Selah Development Foundation, Doan

Directorate (sour‘ce Google Ear‘th)
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7- Manizah Area: is located in Wadi Al Ain the district, and has a high population density of (12000)

people. It is famous for the production of (dates and honey), and people there rely on government sector

positions, palms cultivation, and some of them on trade and expatriates' remittances from abroad. It is
linked with the rest of district areas by an asphalt line, which also linked it with Doan's areas, the area is

about (250) km away from the health center in the governorate.

Table 3 presents data on beneficiary areas and social services facilities, whose free covered by water

projects .

Rehab 1500
Al-Quwira 500 2 1 12 50 3000
Qarn
Sl 165 0 0 5 8 200
Madhoon 370 3 1 9 150 1500
Huddon 79 0 0 2 46 800
Haoul 500 2 1 25 400 1500
Menezah 1000 5000

Table (3) shows the data of the area, utilities and orchards benefiting from solar energy systems
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3= Qarn Bahakim Area: is located in the right part of Wadi Doan. It has a population of (1200)

people. It is famous for the production of (dates and honey). People rely on the government sector

positions, palm cultivation, and some of them on trade and expatriates' remittances from abroad. It is
linked with Al-Quwaira area by an asphalt line, the area does not have a school or health facility, the
nearest health center to people is in Al-Quwira, which is about 7 km away. In the worst cases, patients

head to the health center in the governorate.

4- Madhoun Area: is located in the left part of Wadi Doan, and has a population of (3400) people

distributed on three villagesnamely: Madhoun, Sabeagh, and Greef villages. It is famous for the production
of (dates and honey) like the rest of the Wadi Doan areas, and people there rely on the government sector
positions, palm cultivation, and some of them on trade and expatriates' remittances from abroad. It is
linked with other areas by an asphalt line. It is isolated from Haddon and Rehab areas by mountain
plateaus. It has two schools, and there is a market where all the primary needs of life are there. There
is also a gas station. patients go to the area's health center which provide vaccination services and first

health services. In the worst cases, patients head to the health center in the governorate.

5- Hadon Area: is located in the right part of Wadi Doan, next to Rehab area and near of AlI-Quwira

area, and has a population of (440) people. It is famous for the production of (dates and honey).
People there rely on the government sector positions, Palm cultivation, and some of them on trade and
expatriates' remittances from abroad. It is linked with Rehab, Al-Quwaira and Badha by an asphalt line.
It has no schools, their children go to the schools of the neighboring areas to learn. Patients go to Al-
Qwaira's health center, since there is not any health facility in their area, in the worst cases patients head

to the health center in the governorate.

6~ Wadi Hawl Area: islocated in Yaboth directorate, with a population of (3500) people distributed

in (23) villages which are far away from each other. It is famous for palms cultivation and dates
production. The climate is temperate in summer and cold in winter. People there, rely on government
sector positions, palm cultivation, camel and cattle breeding, Some of them rely on trade and expatriates'
remittances from abroad. It is linked with other areas of Yaboth directorate by unpaved line. It has two
basic schools. There are two health facilities provide primary health care for patients, but in the worst

cases, patients head to the health center in the governorate, which is about 240 km away.
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Third: Describe of Beneficiary Areas

Hadhramout governorate is located in the east of the Republic of Yemen, occupies 36% of Yemen
area, and consists of (28) districtsgovernorates, the capital city is Al-Mukalla which is the largest city.
It is bordered by Kingdom of Saudia Arabia to the north, the Arabian Sea to the south, Marib and al -
Jawf governorates to the northwest, Al - Mahrah to the east, and Shabwa to the west.

il e gt 3 - -
gbieg | osasia: dhlad g A8 il | vesnes ; m
dabal Tkt 21k [
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[lustration (4 ) Map of Hadhramout governorate and beneficiary districts

The intervention includes three benefiting districts from Wadi Hadhramaut districts: namely: (Doan,

Yaboth, Hura and Wadi Al Ain), as shown in the neighboringIllustration (5)

1-Al-Quwira Area: is located in the right part of Wadi Dawan. It has a population of (2800) people. It

is famous for the production of (dates and honey). People there rely on the government sector positions,
palms cultivation, trade and expatriates' remittances from abroad. It is linked with other areas by an
asphalt line. It has two schools. patients go to the area's health center, but in the worst cases, patients

head to the health center in the governorate, which is about (210) km away.

2- Rehab Area: is located in the right part of Wadi Doan. It has a population of (2000) people. It is

famous for the production of (dates and honey). People there rely on the government sector positions,

palm cultivation, and some of them rely on trade and expatriates' remittances from abroad. It is linked
with other areas by an asphalt line, and has two schools. patients go to the health center of Al-Qwaira
neighboring area, but in the worst cases, patients head to the health center in the governorate, which is

about (217) km away.
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Al-Quwira area Doan 2 Al-Quwira
Rehab area Doan 2 Rehab
3 Hadon area Doan 1 Huddon
Madhoon, Sabeagh ,
<4 Madhoon area Doan 1
Greaf

5 Qarn Bahakim area Doan 1 Qarn Bahakim
6 Hauol area Yaboth 1 villages 23

7 Menaizah area ‘Wadi Al Ain 1 villages 14

Table (2) Target Areas in the Solar Power Program - Selah Development Foundation

D. Project Principles : The project aim to build and enhance the following principles :

To Achieve Sustainable Development.

' To strengthen community management.

' To rehabilitate the capabilities of

business partners

To implement projects based on shared

| FESOources.

To enhance the prineiple of

transparency and elaritysss
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Second, the description of the solar energy program in Selah Development

Foundation:

A-=The overall objective of the program: Ensure the provision of potable water throughout the

year to the 44 target villages in three districts of Hadhramout governorate.

B-The Detailed Objectives of the Program:

1.To solve the problem of water shortage resulting from the lack of fuel, as well as the problem
of power cut off.

2.To fill the operational budget deficit of existing water projects.

3.To increase the amount of pump from the wells, allowing the utilization of solar energy
during the period of solar radiation.

4.To reduce the cost of water to the beneficiaries by not less than 30% of the cost of water
consumed,

5.To create a unique experience to benefit from the latest technologies and natural energy
sources, and work to disseminate them to benefit.

6.To achiev the sixth Sustainable Development Goal of ensuring water and sanitation services

for all, following the United Nations Protocol.

C-Program Justifications:

Residents of highland areas in Hadhramout governorate suffer from difficulty in obtaining drinking
water, especially in drought and un-rainfall days and the complete absence of public water services.
Thus , societies in some areas started to drill an artesian well with the help of benefactors and traders
and build a special dams. Water has been reached to distribution reservoirs through which water is
distributed through a distribution network to the homes of residents in these areas, and this requires an
operating cost to extract water from the ground and lift it to the distribution reservoirs. The extraction
of this water requires oil derivatives and electricity to operte well pumps, and these operating costs are
imposed on those who benefit from water in such areas.

In light of the current situation of the country since late 2014, the suffering of people of regions
increased, resulting, the inability of water projects committees to meet the need of people for drinking
water.

During these periods, before April 2017, it was found that there was a costly monthly deficit on the
committees due to the high operating expenses of the projects, in addition to the lack of oil derivatives
in some periods, which led to an inability of the committees to provide water permanently.

Hence, to alleviate this suffering, Selah Development Foundation initiated the development of
many ideas and solutions in the field of water supply, so that these solutions achieve the water security
of beneficiaries with interventions with a long and sustainable impact to achieve the goals of sustainable
development (sixth article); so, this idea that seek to make a modern technology that is environmentally
friendly available, easy to use and has low operating expense: (well operation using integrated solar

power system). See Table 2. This will alleviate the suffering of these people
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Chapter One:

Introducing the Program and the Beneficiary Regions

First: Donor Profile (Selah Development Foundation)™

Selah Development Foundation is a donor institution in the field of education, health and community

development. It is one of the civil society organizations operating in the Republic of Yemen and a pioneer

in providing humanitarian services.

Selah Development Foundation is a non-profit organization that provides grants to contribute to
sustainable developmentin thefield of education, health, and the development and welfare of the Yemeni
people. Established in 201 3, with an official permit from the Ministry of Social Affairs and Labor, number
(1000) issued on: 13 / 1/ 2013. Its scope of work is the Republic of Yemen. It has taken its headquarters
in Al-Mukalla, the capital of Hadhramout governorate. It seeks to provide grants to contribute to the
building and development of the human educationally, healthinessly and developmentlly, to reach a
social sufficiency at the highest levels of institutional work. It funded (1 6) projects in the field of solar

energy systems, distributed over a number of governorates (Hadhramout, Taiz, and Hajjah).

Areas of work are:

A. Education: Upgrade the educational and academic level and contribution to the quality

of its outputs.

B. Health: Through active participation in improving the health status of Yemeni society.

C. Community Development: Intensifying sustainable development programs and projects and

responding urgently to the necessary and urgent circumstances and needs, Illustration (3)

Education

sector

[llustration (3) Areas of work

(1) The Source: Introductory Guide -Selah Development Foundation

TNERA
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CHAPTER ONE:
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Donor Profile (Selah Development Foundation)

The Description of the Solar Energy Program in Selah
Development Foundation:

A-The overall objective of the program

B- The Detailed Objectives of the Program

C-Program Justifications

D. Project Principles

Describe of Beneficiary Areas

1-Al-Quwira Area
- Rehab Area
- Qarn Bahakim Area

- Hadon Area

2
3
4- Madhoun Area
o5
6- Wadi Hawl Area
7

- Manizah Area



The study sample:

Selah Development Foundation has implemented
9 projects in 7 residential areas in three districts
in Hadhramout: Dawan, Yaboth, and Wadi Al-Ain.

In order to verify the impact of the project, the
study team carried out a survey on a sample of
study population, using the impact measurement
tools prepared by study team.The study sample was
taken from only 6 projects. See Table 1. Menizah
project was excluded from study samplem; The
percentage of the sample of the study reached
10% of study population, about (33) beneficiaries
of each project as shown in illustration (2), with
a total sample (198) beneficiaries of the total
project population of (1914) families.
This percentage represents those surveyed in the
Impact Measurement Tool - Project Committee
Management Model and the Impact Measurement
Tool -

Number of beneficiary

300

families 500
(Study population)
Number of households
that have been polling
their opinions (to whom 30
questionnaire were
distributed)

Number of members of
project management
committee who have been
polling their opinions

The total (study sample )

33 33

Beneficiaries Model, which is, in the opinion of
study team, sufficient to measure and evaluate the
impact of the project, and to verify the success and
sustainability of the project.

The sample population was randomly selected
in equal proportions from each project. Table (1)
shows the distribution of the sample to the study

population.

Study population

Sample ratio

m study community

[llustration (2) Study population and study sample

165 370 79 500 1914
30 30 30 30 180
3 3 3 3 18
33 33 33 33 198

Table (1) Distribution of the sam ple to the study population

(1) Manizah Project - Wadi Al Ain Directorate was excluded from the

sample survey as the project had not started pumping during the

preparation of this study, tobe able to measure the impact of any project, it must have been operating for at least three months.

UNER



In evaluate of the impact of the use of solar energy systems on the operation of well water, the study
adopted the sample survey method and the descriptive analytical approach of the economic, social and

environmental impacts, sustainability factors and the evaluation of the adequacy of project management.

Quantitative and qualitative methods have been used in data collection as in the illustration (1)

Data Collection Tools

The study used many data collection methods to collect Desk
as much information as possible about the program and obtain study
high reliable information, the most significant data collection

tools are

1. Desk study: used to study the documents of solar energy

projects, provided by the funding body, documents of bodies

executing the projects, and the advisory body. The desk

study included a large number of documents. The study team

designed the forms for collecting the data and information Quesiicunaice
required from these documents, and used them to establish a
baseline about the projects.

2. Questionnaire: Two questionnaire forms were used in the Hlustration (1) Methods of data collection

study, the first was addressed to the project beneficiaries, and
the second was addressed to the project management committee, and each form contains (2 5) questions,

covering aspects of economic, social and environmental assessment, sustainability factors and the

adequacy of project management. Questions have varied between closed and open.

3. Exploratory visit: The field team carried out an exploratory survey visit to the project

implementation sites in Duane, Yaboth and Wadi Al Ain areas. The team visited wells and solar energy

systems, and met with citizens and members of project management committees.

4. Interviews: The study team conducted (4) personal interviews, with questions

addressed to the concerned parties of the project in Selah Development Foundation.

The remarks and field observations were taken from the researchers beside, benefiting from
previous similar studies, as well as the field study of the project before the implementation of the

intervention, and also the basic data of the project in the target areas were used.




A\ Objectives of the Study:

The aim of this study is to provide a clear presentation on the water of the solar well

pumping system program in seven beneficiary areas, distributed in three districts (Doan -

Yaboth - Wadi Al Ain), and evaluate the impact of the programs in the following aspects:

To evaluate the economic, social and environmental impacts of the program,

using solar energy systems to pump water in the beneficiary areas.

To evaluate the impact achieved in the areas benefiting from the solar pumping
system program on which the pumps operate.

- To evaluate the adequacy of solar energy system projects.

- To evaluate the sustainability of the solar energy system projects.

To document the contribution of Selah Development Foundation to the

achievement of the sixth UN Sustainable Development Goal.

A 16N



Preface

The availability of water is one of the
most important reasons for the stability of
societies throughout the ages. That there is a
water, there is a life and there is a social and
economic development and food production,
all this enable the humankind to live.
Access to clean and usable water is classified
as a human right, no less significant than other
rights contained in the Universal Declaration
of Human Rights documents and declarations,
such as the right to life on its three basis, good
quality, adequate quantity and appropriate
cost. That the human gets his right of water
easily, increases the opportunity of getting

Other rights.

This study provides an assessment of the
impact of the use of solar energy systems to
pump potable groundwater for the various
human activities and cattle breeding in
the wells of Doan - Yaboth - Wadi Al Ain
directorate benefiting from projects funded
by Selah development Foundation in the
following areas: namely, Al-Qwira, Rehab,
Qarn Bahakim, Hudoon, Madhoon, Haoul, and
Manizah. The number of villages benefiting

from projects' water in these areas is (44).

This study seeks to evaluate the economic,
social and environmental impacts, distribution
mechanisms, and sustainability of the solar
energy system projects, and to evaluate the
adequacy of the management of each project
within the study, according to the data provided
from the field through questionnaires,
interviews and surveys conducted with
community committees specialized in project
management, as well as the beneficiaries
and those with interest and concern in the
beneficiary areas.

The study focuses on impact evaluation in
all areas benefiting from the solar pumping
system program on which pumps operate in
drinking water wells. This study also draws
attention to the role and contribution of
Selah Development Foundation to achieve the
success of an outstanding experience in the
utilization of the enormous potential of solar
power systems in pumping potable water,
whether for drinking or to expand the green
area at the level of Hadhramout governorate

and at the national level, which is worthwhile.
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‘Dr. Sabri Mohammed
Hansh

The evaluation process is a significant activity in
the management of any project. Many parites of
project owners, international organizations, decision
makers and donors empathies on the significance
of the role of project evaluation in the success,
continuity and achievement of its objectives.

The socio-economic and environmental impact
evaluation and measurement study of the use of solar
energy systems for the operation of drinking water
wellsin the target areas of Hadhramout governorate
reflects the interest of Selah Development
Foundation in finance and implementation of
programs, projects and interventions it has prepared
toimprove development conditions and meet human

needs in the target areas.

The study involves another document that includes
the best practices undertaken by Selah Development
Foundation in the finance and implementation of
solar energy systeminaccordance with international
standards and standards of

organizations.

international

This study is gaining more attention in relation to
the 2030 Sustainable Development Goals and the
United Nations agreements related to solar energy
and water, as well as its relation to national and
local plans and strategies in Yemen and especially
Hadhramaut Governorate. The study focuses on
impact evaluation in all areas benefiting from the
solar pumping system program on which pumps
operate in drinking water wells. This study also
draws attention to the role and contribution of Selah
Development Foundation to achieve the success
of an outstanding experience in the utilization of
the enormous potential of solar energy systems in
pump of potable water, whether for drinking or to
expand the green area at the level of Hadhramout
governorate and at the national level, which is

worthy of benefit from it.

According tothedataprovided fromthefield through
questionnaires, interviews and surveys conducted
with the community committees concerned with the
management of projects as well as beneficiaries and
persons concerned in the beneficiary areas.

Despite the significance of Selah Development
Foundation's exerted efforts for the human
development and to meet human needs, but
the challenges faced by development in Yemen,
structural and emerging challenges have weakened
access to meet the needs. Whatever the challenges,
they can be overcome if national and international
efforts are combined and adequate resources are
made, bearing in mind that attention to the human
and development situation in Yemen is a religious,
moral and humanitarian obligation before it is a

national and international commitment.

ALahgaf Foundation for Studies and Evaluation
believes that this study represents a distinct
contribution and a model that can be used in other
organizations as it provides a realistic picture to
evaluate the economic, social and environmental
impacts, distribution mechanisms and sustainability
of solar energy system projects and evaluate the
management efficiency of each project within the

study.

In conclusion, ALahgat Foundation for Evaluation
and Studies would like to express its sincere
thanks and appreciation to the study preparation
team for their fruitful efforts, and thanks to the
academic committee of specialized doctors from
Hadhramout University who conducted the review.
This contributed to enrich the study with scientific
insights and feedback for this study. We hope that
this study will be a solid building block for civil
society organizations, policy

makers, development partners and stakeholders,

decision makers,

to benefit from the study in order to change the

development conditions in Yemen for the better.

God bless,,,

Ay



Speech of the Evaluation Team

Many communities, especially in rural areas,
suffer from many daily problems in the absence of
the minimum basic necessities of life, especially
infrastructure. The suffering of people is evident
in the ways of access to clean potable and usable
water. Many factors have contributed to the
aggravation of water problem in the villages and
rural areas of Hadhramout governorate recently,
in light of the lack of rainfall and the crisis of
fuel needed to operate the pumping equipment
and the high prices if available. Theretfore, Selah
Development Foundation's project connected
with the use of solar energy to pump drinking
water, which was implemented in several villages,
who have long suffered from the problem of
access to potable and irrigable water to alleviate
the suffering of the residents of the target
villages and contribute positively to improve their
standard of living,.

The evaluation team from Hadhramout University
was honored to review the study of measuring the
social, economic and environmental impact of
the use of solar energy systems for the project,
as well as the report of the best practices of Selah
Development Foundation of solar energy system
for pumping water from the wells of the target
areas in Hadhramout governorate. It is clear,
after review of the mentioned documents that,
it has had a great impact on the target areas,

especially after providing clean, environmentally

Prof. Dr. Abdullah Ahmed Baradi
Associate Professor: Khaled Saleh Bawahdi

Associate Professor: Mohammed Salem bin Jamaan

friendly energy that provides potable water
and also for other economic activities of the
population such as agriculture and watering of
animals. This is a significant aspect that supports
them economically. The project impact, It is
limited to this only, but beyond it to the social
side as it was the main supporter of the health
and education sector, especially girls education.
In addition, the community participation in the
project as it is a unique experience in our country
will contribute to the sustainability of the project
and maintenance,.

The significant impact of the implementation of
this project in the target areas, comes from the
fact that the funding institution of the project
(Selah Development Foundation) has adopted the
best practices in accordance with international
standards and best practices of international,
regional and Arab organizations and institutions,
so the project is one of the best projects to achieve
the Millennium Development Goals. It is a model
that can be applied in other areas of our country.
The sites for the implementation of these energy
projects, can become an area for education and
to inform those interested in the significance of
alternative energy, and documents related to the
project is a scientific reference for researchers

and those interested in solar energy applications.

TN



. Omar Nasser Bajaba

Drinking water wells operating projects using
solar energy systems, is one of the vital projects
funded by Selah Development Foundation in
Hadhramout in particular, and Yemen in general,
where the total number of projects implemented
in this field, are sixteen projects distributed
among several governorates (Hadhramout, Taiz,
Hajjah). The significance of these Projects in that
they seek to alleviate the suffering of the human,
to have access to usable water and meet the need
using solar energy technology, since it is a low
cost, environmentally friendly, and easy to use the
technique.

Selah Development Foundation started to adopt

the use of solar energy technology in the operation
of drinking water wells in 2016 and interest in
this technology increased with the suffering
of water projects management committees, in
using the traditional energy in rural areas and
their inability to meet the provision of water to
citizens due to lack of fuel and high prices. Solar
energy program in the first phase launched five
solar energy systems in May 2017 included three
population areas in the Doan directorate, which
benefited about (5240) thousand people, the
second phase was launched four solar energy
systems in mid-2019, which benefited about
(20100) thousand People in Four areas in Duane,
Yaboth, Wadi Al Ain districts.
During the year 2019 - 2020, four new solar
power systems have been opened in following
districts; Kholan-Sana'a Gov , Rahbat Bin Junaid
at Ghail Bin Yomain Hadhramout Gov , and Al
Nagab at Wadi Dawan.

Since the beginning of the intervention in these
projects, the program management has been keen
to work on the best practices in the field of solar
energy systems in terms of selection based on
studies froma specialized advisory body according
to international specifications and high quality to
ensure the sustainability of the intervention and
achieve water security for the beneficiary areas
at the lowest cost. This study, shade light on the
social, economic and environmental impacts of
the use of solar energy systems funded by Selah
Development Foundation to operate drinking
water wells in seven areas benefiting 44 villages
in three of Hadhramaut;s districts. Also, it is a
study to document the participation of Selah
Development Foundation in achieve the sixth
goal of the Sustainable Development Goals.
Finally, we consider the intervention of Selah
Development Foundation in solar energy projects
a worthy experience to be utilized by local
and regional organizations and an educational
field for university students and specialists in
alternative energy. We thank the study team at
ALahgaf Foundation for Evaluation, Studies and
Administrative Development the supervision
team at the Center for Environmental Studies and
Water Resourcesat the University of Hadhramout,
and the Project Management Committees in the
beneficiary areas for their cooperation in the

completion of this study.
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We at Selah

many academic and research authorities are keen

Development Foundation and

to achieve sustainable development and a broad
knowledge renaissance, through the implementation
of many programs and projects that will provide
successful and radical solutions to the problems
suffered by communities for long periods and do
not result in any such solutions, complications or
environmental damage to society.

This comes through the implementation of several
projects funded by the Foundation in line with the
vision and mission of the Foundation, as well as in
response to the humanitarian need and international
orientation towards them in order to achieve
sustainable development of the target communities,
with professionalism and partnership that achieves
quality and credibility in the outputs and results.
Since the world today and environmental and human
rights organizations talk a lot about the preservation
of the environment, renewable and clean energy and
the right of communities to coexist, divide wealth
and access to water and air to enable them to live
in dignity, We have made a clear contribution to
this by financing drinking water projects with solar
energy systems in some Yemeni communities, and
this is a contribution to solve the problems of lack
or shortage of water as a result of contlicts and wars
in the area.

We have identified community needs and prepared
studies, field surveys and technical and engineering
reports for some of the areas of need in morethan one
governorate in Yemen, which suffer from scarcity or
lack of clean water, with the aim of opening the way
for international and local organizations and state
bodies and ministries to benefit from and finance
them to meet the humanitarian needs of those areas.
As we have worked according to scientific
methodology and professional standards in the phase

of preparation, implementation and evaluation of
works, we are ready to shares these experiences,
information and partnership in the implementation
of any future project.

Since we in Selah Development Foundation have
set our sights on serving Yemeni communities
in more than one development sector (health,
education, water and environmental sanitation),
it was necessary to meet many criteria such as
sustainability, solve of realistic problems, achieve
of long and medium-term economic and knowledge
development and secure of maximum benefit of it.
In order to ensure that the objectives and standards
set and also to ensure that there are no gaps in our
programs must be avoided or opportunities and
features must be developed, so it was necessary to be
contracted with a considerable and competent body
in the field of evaluation and preparation of studies
and measurement of the impact, then it has been
contracted with ALahgaf Foundation for Evaluation,
Studies and Administrative Development to carry
out the evaluation process and determination of the
results and make the necessary recommendations
for solar system project for drinking water funded
by Selah Development Foundation.

The results were very satisfactory in terms of
economic, environmental and societal return, and in
order for the study to be a scientific methodology
and academic research that can be used to support
the educational process in the same field, we
have been keen to involve the highest educational
and academic body in Hadhramout governorate
(Hadhramout University, Center for Environmental
Studies and Water Resources) The results have been
very impressive and stimulating for future work.
We at Selah Development, provide an opportunity
for civil society organizations, government agencies
and international organizations to benefit from
this research study in support of the educational
process as well as the bases and criteria in which to
implement water projects in solar energy systems
and jointly implement these vital projects.
Finally, I extend my thanks and gratitude to all those
who contributed to the success of this study and
directed it to reality with this wonderful and fruitful
work, (God willing), to be always together towards
the sustainable development of humanity.
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