| AUTONOMA
DELLA SARDEGNA

Project %55
- funltled by the ENPI
EUROPEANUNION o CBCMED

-

Sl o sCasen Lo
[~ e ek

Final Project Evaluation Report of
ENSIAP “Improving the Environmental
Sustainability of Irrigated Agricultural Production
iIn Lebanon and Jordan”

Maria Valentina Lasorella Ph.D.

\¥
Ismaues per ta Cooperanione Usiversitais ONLUS - 7 J
%
“-\.‘J/




ENSIAP Final Evaluation Report Maria Valentina Lasorella

Abstract

The project "Improving of Environmental Sustaindbil of Irrigated Agricultural
Production in Lebanon and Jordan" (ENSIAP) has beeded under the framework of
the Cross Border Cooperation Programme in the Madinean Basin (CBC Med).

The period of activity of the ENSIAP project wa2 (fhonth), from December 2011 to
May 2015. The project, coordinated by the Institidge University Cooperation (ltaly,
Lazio) include three partners: (i) National CerfitneAgricultural Research and Extension
- NCARE (Jordan, Al-Balga) (ii) Centre for Renevwalilnergy Sources and Saving -
CRES (Greece, Attiki) and (iii) Lebanese MinistfyAgriculture (Lebanon).

The project contributes to the promotion of envimemtal sustainability at the
Mediterranean Basin level. The specific objectiaad the related project activities have
been developed along three main intervention axe§)treduce the environmental risk
factors related to irrigated agriculture and intraiibn of photovoltaic (PV) water-
pumping and PV energy generation at pilot-farm ll@mns at substitution of inefficient
on-farm and fuel-based energy generation; (ii) eohaapacities with regard to use of
environmental friendly production methods and mdition of renewable energies in
irrigated agriculture on regional, institutionaldacivil society levels; (iii) enhance public
awareness and civil society participation in issugated to agricultural production, use
of RES, and environmental sustainability. In additi the project includes a
communication and visibility strategy to enhancejget sustainability (internet, mass-
media, dissemination materials, field days).

The evaluation was planned and conducted in omlegrdovide for ICU (Institute for
University Cooperation) and the donor enough infatton to make an informed
judgment on the true significance of the projed #re achievement of its objectives and
expected results in terms of appropriateness, iefity, effectiveness, impact and
sustainability. The trend analysis with evaluatoprestions have been used to define the
results and impact of the project activities calraat during the project period with a
guali-quantitative survey instead of a more quatitié survey, due to little amount of
data collected during the implementation of thggu Particular attention has been paid
to the involvement of the beneficiaries and staksdrs in the project activities and the
entire sustainability of the project. Furthermdies evaluation suggests key lessons and

practical recommendations for future activities.
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FINAL PROJECT APPRECIATION

The table below summarize, through the use of aes¢bom 1 to 4), the final
appreciation earned by the evaluator for each rmiteanalysed during the final

evaluation of ENSIAP project.

Criterion Score

Appropriateness

Efficiency

Effectiveness

Impact

WWhrWr

Sustainability

1=poor; 2=sufficient; 3= good; 4=excellent
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CHAPTER 1 - EVALUATION METHODOLOGY

This is the evaluation of ENSIAP project which h#dse aims to improve the
Environmental Sustainability of Irrigated Agriculédl Production in Lebanon and Jordan.
The project is financed by the EU 2007-2013 ENPICCBlediterranean Sea Basin
Programme which is a Cross-Border Cooperationaitivé funded by the European
Neighbourhood and Partnership Instrument (ENPIl)e Hrogramme objective is to
promote the sustainable and cooperation procesBeaMediterranean Basin level by
dealing with the common challenges and enhancs;gntlogenous potential. It finances
cooperation projects as a contribution to the esoopsocial, environmental and cultural
development of the Mediterranean region. The caeed this evaluation is the period of
activity of the ENSIAP project (42 month), from Zecber 2011 to May 2015.

The evaluation was planned and conducted in ordeprovide ICU (Institute for
University Cooperation) and the donor with enougforimation to make an informed
judgment on the true significance of the projed #re achievement of its objectives and
expected results in terms of appropriateness, iefity, effectiveness, impact and
sustainability. The evaluation provides an assessiiethe achievements, performance,
and impact of ENSIAP project. The sustainabilitypobject’s actions has been evaluated
according to the field situation, the prospectilenping and the institutional capabilities.
Particular attention has been paid to direct cdasah and the total involvement of the
beneficiaries and stakeholders in the area, aimisg to identify the risks that could
affect the sustainability of the project. Furthermothe evaluation also intended to

provide key lessons and practical recommendationtufure actions.

Evaluation parameters

The evaluation has been carried out taking intaaet different aspects such as: time
and human resources, activities, duration and kdudgensidering the features of the
ENSIAP and the objectives of the call for propdsa&l evaluation could appropriately be

carried out according to the above specifications.
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Preliminary documents and data review

The objective of this evaluation phase was to col&l relevant document and data to
facilitate the following steps and create a shaedwledge framework. All relevant
documents have been thoroughly examined. On oeets&dLogical Framework (LF) and
the project proposal represent the baseline/exgeetsults, on the other side mid-term
monitoring and evaluation reports, financial reppraccounting documents, donor’s

official letters show the real project executioatss during the implementation period.

Project staff meeting and discussion

The local staffs know intimately the daily life pfoject beneficiaries, and their unofficial
problems with project actions. In the full respetpeople privacy and without any other
aim but pointing out risks of project failures, geal staff meeting and individual
speeches, especially with those employees dealiitly farmers (local technicians,
farmers trainers, etc.) have been carried outderoto understand major difficulties faced
during the implementation phase, and the staffowisif the feeling, expectation and
doubts of beneficiaries communities as well as enefiting people living in the area.

Considering these aspects, in accordance with girtgeal staff | have decided to meet

and interviews the following target groups and lieragies of the project:

Project partners

= Local project staff of the Institute of Instituie University Cooperation (ICU);
= National Centre for Agricultural Research and Esten in Jordan (NCARE);

= Lebanese Ministry of Agriculture (MoA);

= The national Greek organisation for applied redea@RES “Centre for

Renewable Energy Sources and Saving”.

Project beneficiaries

= Farmers selected for the implementation of thet pitojects in the Bekaa and the
Jordan Valley (direct beneficiaries);
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= All potential farmers which have access to inforimatnd support in adoption of
new technologies in irrigated agriculture in thegtd regions (Bekaa in Lebanon,
Jordan Valley in Jordan) (indirect beneficiaries);

= The human resources employed in management anddiotteagent of the local
partners MoA and NCARE.

Others project stakeholders

= Lebanese Agricultural Research Institute (LARI);
= Representativeness of local management committesding with the
agricultural/energy related interventions.

= Providers of irrigation equipment.

Definition of Methodology

The methodology selected for the ENSIAP evaluatiobhased on a integration between
group assessments called MAPP - Method for Impasessment for Poverty reduction
Project combined with Evaluation questions thatehheen formulated in reference to
five evaluation criteria (appropriateness, efficign effectiveness, impact and
sustainability) in accordance to the principles ©foss-border cooperation (CBC)
initiative funded by the European Neighbourhood &adtnership Instrument (ENPI).
The integration between these two methods has beesen to have the possibility to
integrate quantitative and qualitative information.

The MAPP methodology, which is concentrate on pgveeduction resolution, is not
completely indicate for the objectives of ENSIARject for this reason it was necessary
the integration with evaluation questions. The rodtselected is based on a dualistic
approach, on one site the MAPP theorises the ppveduction and social development
as raising of the standard of living, facilitatiragcess to resources, expansion of
knowledge, and exercise of rights. On the othee #h@ analysis at social, economic and
environmental (sustainability criteria) level canly be described on the basis of a
number of criteria which are of changing importafaethe quality of life, depending of
which factor happens to be at the minimum level.

Due to limited quantitative data collected durifg toroject implementation period the
assessment design has been based on before/aftparcsons of the activities developed
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in the project and the actual life circumstancepeaple in the project region as gathered
from group discussions. The design takes into atcdbe dynamics of economic,
environmental and social development through tleduesion of each year of the project
cycle. The objective of the analysis was to empeasarget groups’ opinion darm,
institutional and civil society levehbout project activities, their relevance to thie,
their effectiveness in solving daily problems ahe éxtent of their participation to design
and decisional realisation of the project. The @lations between project activities and

impacts are evaluated through a Trend analysis.

Trend Analysis

The preliminary issue is the selection of key impmalicator to be measured. The
indicators cover all the different aspects of bamafies’ life and they present the

different points of view through which we analysbd impact of project activities. Trend

matrix and influence matrix have been used whelsaf activities assess different

aspects of each activity.

The trend matrix shows how beneficiary’s life chadgvithin the project implementation

period: a five-point assessment scale is set ugimgrfrom very negative to very positive.

If the assessment changes from one year to the tlextreasons for the change are

discussed and recorded.

Table 1. Matrix used for the evaluation

Indicators® 2011 | 2012 | 2013| 2014 2015
Standard of living

Family income 1-5 1-5 1-5 1-5 1-5
Family health 1-5 1-5 1-5 1-5 1-5
Agricultural management

Agricultural yields 1-5 1-5 1-5 1-5 1-5
Land management (decrease soil erosion), 1-5 1-5-5 1 15 1-5
Soil and groundwater pollution (nutrient leaching), 1-5 1-5 1-5 1-5 1-5
Fertirrigation - NUE 1-5 1-5 1-5 1-5 1-5
Reduce agricultural inputs 1-5 1-5 1-5 1-5 1-5
Access to water

Temporal access (people) 1-5 1-5 1-5 15 15
Temporal access (crop production) 1-5 15 15 1.5 -5 1
Increase the WUE 1-5 1-5 1-5 1-5 1-5
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Water saving in agriculture practices 1-5 1-5 15 51| 15
Energy access 1-5 1-5 1-5 1-5 1-5
Electric power availability in anytime 1-5 1-5 1-5 15 1-5
Access to electric power for irrigation in agricuk | 1-5 1-5 1-5 1-5 1-5
Other basic services

Additional Electric power for family uses 1-5 1-5 51 1-5 1-5
Cost in daily life 1-5 1-5 1-5 1-5 1-5
Knowledge

Knowledge about Best Agricultural Practices (BAP)L-5 1-5 1-5 1-5 1-5
Knowledge about sustainable agriculture 15 145 15 1-5 1-5
Knowledge about PV systems and RES 1-5 15 15 1-51-5

1. Indicators have been selected base on projettmdicators

With the aid of this instrument a full picture Hasen created on the assessment changes

from the beginning to the end of the project. Timstrument constitutes an important

component for drawing up the effects of projectlenpentation.

With this analysis is possible to register for egelr if the relevance of the activity to

project beneficiaries was great or minimal and eehere was negative impact. The

trend analysis was used as first mean to introdlneesvaluator the communities and it

was filled on the basis of the opinion of the whpleject beneficiaries, represented by

farmers, technical staff, extension agent, prgyactners (at farm and institutional level).

The mean data coming out from the trend analysigled with the table of activities

gives a picture of the activities implementatiord ghe effect of these on the life of

beneficiaries for the final influence matrix.

Influence matrix of activities

Impact can be determined by means of a matrix irchyhagain, an eight-point scale

(from -4 to + 4) is used to assess the degree paanof each project activity according to

each indicator.

Table 2. Influence matrix used for the evaluation

Modgrn Installatio | Capacit Trainin . Training
Indicator * irrli:g)ggpt)io n PV Y fa?n];%rrs er? Iglﬁr\]g g:dRE\?
n system system building IEA system
Standard of living
Family income -4+ 4 -4+ 4 4+4 A4+4-4+4 | 4+4

Agricultural
training
programme

44
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Family health -4 +4 -4 +4 4+4 4+4-4+-4 | -4+4 -4 +4
Agricultural management
Agricultural yields -4+ 4 -4 +4 44 4+4-4+-4 ) -4+4 -4 +4
Lanq management (decrease A4 A2 Asd Al d-d | A4 d=a
erosion),
SO|I_and groqndwater polluti 44 44 A4 Al d-d | 44 4-4
(nutrient leaching),
Fertirrigation - NUE -4 +4 -4 +4 4+44 4+4-4+-4 ) -4+4 -4 +4
Reduce agricultural inputs -4+ 4 -4+ 4 44 +4 | -4+4 | -4+4 -4+4
Access to water
Temporal access (people) -4+ 4 -4+ 4 434 NBNr-4+4 | -4+4 -4+ 4
Tempor_alaccess(crop 44 44 A4 A=l A4 | a=a 424
production)
Increase the WUE -4 + 4 -4+4 4+4 4+44+4 | -4+4 -4+4
Wate_r saving in agricultu 4-4 44 A4 Al d-d | 44 4-4
practices
Energy access
EIec_trlc power availability i A4 A2 A=A Al d-d | A4 A:a
anytime
Access to eI_ectrlc power 1 44 A4 A=d A=l A4 | 4=4 4+4
irrigation in agriculture
Other basic services
Add_|t|onal Electic power fo 44 44 ISP N S N SO R 424
family uses
Cost in daily life -4+ 4 -4+ 4 4+4 -A4+4-4+4 | -4+4 -4+ 4
Knowledge
Knowledge  about Be

-4 + 4+ -4 + /A -4 + 4 +
Agricultural Practices (BAP) 4=4 4=4 a4l 4 4=4 4=4 4=4
anwledge about sustaina 44 44 A4 A=l A4 | a=a 424
agriculture

-4 +4 -4 +4 A4+4| 4+4 -4+-4 | -4+4 -4 +4

Key: 0= no impact,1= little impact, 2= some impa&st, great impact, 4=very great impact; - = negative

1.Indicators have been selected base on projemttardicators

The influence matrix goal is to quantify the effeehess of the implemented activity on
the basis of different indicators considered crutmaarget groups. The figures obtained
will indicate the net impact of activities as peveel by the target groups. High

horizontal-line totals (passive totals) indicatattivere influenced by a large number of

project measures; low horizontal-line totals werftuenced by few project measures.
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The totals of the columns or vertical lines (actiotls) indicate which activity affects the
most criteria and/or which activity has little oo rmpact. By this matrix is also possible

to single out the negative impact of some actigitrespecific sector for the life.

This information is quite difficult to be assesseith direct interview cause is common
an adulating behaviour of beneficiaries groups towaproject partners that makes
difficult to obtain objective data: disaggregatithg question as it happens following the
matrix cells, is possible to achieve answers andiap less filtrated by intention of local

communities. As for list of activity, the influeneeatrix (Chapter 3) has been compiled

by the beneficiaries’ interviews (see target groups
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CHAPTER 2 -RESULTS OF THE EVALUATION

Project title - Improving the Environmental Sustainability of Iraigd Agricultural
Production in Lebanon and Jordan.

Location(s) of the project- Lebanon and Jordan
Donor - EU 2007-2013 ENPI CBC Mediterranean Sea Basin Rrogre

Total duration of the project - 42 months

2.1Regional Context

ENSIAP project "Improving of Environmental Sustdirdy of Irrigated Agricultural
Production in Lebanon and Jordan" aims at promatimgronmental sustainability at the
Mediterranean Basin level reducing the negativarenmental impact of agriculture on
natural resources and climate change. The profgures to introduce environmental
sustainable agricultural production methods andafsenewable energies, in the main
agricultural areas of Jordan and Lebanon. Bothebanon and Jordan the increase of the
domestic and industrial water demands has led wigaificant reduction of water
available for irrigation purposes. This is a kegues for such countries in which
agriculture accounts the 80% of the water usedeNkegless this is not the sole problem:
the aquifers are overexploited, the use of enviremad-friendly irrigation methods is still
limited and the water and soils are being pollutebugh inappropriate production
methods with regard to fertilization and plant priion practices. Considering the need
to strengthen policies at national and regionatllethe ENSIAP project implemented a
series of activities as a contribution to the reiuncof the negative environmental impact
of irrigated agriculture on natural resources aimtate change. In particular, the project
will use an approach on three leveds:farm level, through introduction of innovative
and resource conserving agricultural practicesutfiolg the use of renewable energy
sources (RES) supported by training activitiasjnstitutional level, through capacity
building in best agricultural practices and supptartinstitutional networking on a

regional basis with special focus on use of RE8rigated agricultureat civil society
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level, through public awareness raising activities ortewand environmental issues,

including the appropriate use of RES.

2.2 Appropriateness

Evaluation question - The Project interventions oaget the project needs?

The project is implemented by ICU in collaboratiweith NCARE, MoA and CRES. As
per the project document, the activities are pldnmeder the priority 2 (Promotion of
environmental sustainability at the basin leveld akleasure 2.1: (Prevention and
reduction of risk factors for the environment anch@acement of natural common
heritage) have been implemented within the ENPI-®IED framework.

The promotion of environmental sustainability aé tMediterranean Basin level have
been realized in both targets territories, Lebaaot Jordan, where selected and adapted
solutions have been adopted on the territorial @dnto reach the overall goal of the
project.

The project adopts different lines of interventimnreduce the negative environmental
impact of agriculture on natural resources (wate soil) and climate change. These are
irrigation methods with increased water-use efficie introduction of environmental-
friendly and resource-conserving production metherats, lastly the spread of renewable
energies in irrigated agriculture. The lines ofeiention resulting in enhanced public
awareness and capacities of the partner instiitidretter regional collaboration of
stakeholders involved, and increased farmers’ ireom Lebanon and Jordan. In both
countries a specific sub-project have been devdlopth a defined solution at farm level,
and strengthening collaboration on environmentalbyind methods in agriculture at
institutional and local level.

The LF presented by the project document is wejanized concerning the general and
specific objectives which are in line with the miples of Cross-border cooperation
(CBC) initiative. The LF is divided in six activs, some of which are well allocated and
complementary between the sub-activities. The Wldn present detailed indicators for
project implementation and monitoring that aretelao each specific activity. Thus, the
final evaluation of the actions has adopted sucticators, integrated with the

performance indicators identified in the work-plassablished with the beneficiaries.
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2.3 Efficiency

Evaluation question - Project results / objectivésve the project purposes been

achieved and to what extent?

The partnership between MoA and NCARE and in a nimeézontal way with CRES
allowed ICU to effectively load the implementatiaf the project. The partnership
established between MoA, NCARE and ICU in previemjgrts was reflected in the
integration of professional staff and experts fithia three Institutes.

The financial resources management is transpanetittlae costs are traceable. The
decision to use resources for the benefit of smeeittivities has always been taken
following the clear, obvious and justifiable chahevents on the project and with the
only purpose of allowing the best performance efdbtivities with the best guarantee of
lasting positive impacts. The local staff has shaavgreat capacity to implement the
activities, including good professionals profile technical PV systems and equipment
irrigation design.

After an initial lack of coordination in Lebanonaltio project leader replacement, ICU
staff, Managing authorities, Ministry of Agriculeliand Research Institute such as LARI
“Lebanese Agricultural Research Institute” haveltbai great political and technical
coordination aimed at good management and susthipaip the project.

On the other hand, the coordination in Jordan Wisient from the beginning and the
relationship with local authorities and projecttpars’ such as NCARE was professionals

and with high impact in terms of activities done.

Table 3. Project implementation delays compared tproject work plan

Delay in
Activities | Description of Activities months
vs work
plan
A.0 _ . - -
Pre-implementation and logistics activities
A.0.1 Project launching and set-up in Lebanon and Joi@#ice opening: location
selection, purchase of furniture and necessarywoable, internet and telephone 0
connection, temporary transport settlement;
A.0.2 . . ' :
Tender preparation and launching for office equiph@and computers purchase; 0
A.0.3 . . .
Tender preparation, launching and follow up forigkds purchase; 0
A0.4 Selection and recruitment of local project stafffitial staff training and operative 0
organisation;
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A.0.5 Establishment of Management, Steering and Locahiiieal Committee: operativ 0
planning involving all project partners;

Al
Reduced negative environmental impact of irrigatechgriculture
A.l.l Planning and launching the technical and socio-econ survey of target
beneficiaries (assessment of water, fertilizertipel®, and energy inputs used in on- +1
farm agricultural practices, assessment of socomemic parameters at on-farm
level);
Al1.1 . . . . .
Data and information collection — questionnaireffomers; +1
A1.1.2 . . . " "
Data and information elaboration - survey writingladiting; +1
A.l.2 Planning, preparation and launching the tendethferestablishment of an improved
irrigation system (pump, filtration, fertigationityrdrip-lines) for demonstration and| +6
research plots at NCARE and MoA research stations;
Al21 . . .
Tender follow up — equipment delivery to NCARE avidA research stations +6
A.1.2.2 . . . . . .-
Equipment installation — technical assistance apesvision; +6
A.1.3 Planning, preparation and launching a tender fertftablishment of an improved
irrigation system (pump, filtration, fertigation iyrdrip-lines) for pilot farms in the 0
Jordan Valley (Jordan) and the Bekaa (Lebanon);
A.1.3.1 |Farmers selection planning and engagement of éasfifarmers in Jordan and 0
Lebanon
A.1.3.2 | Signature of contracts with farmers and cooperaigreement with Farmer 0
Association
A.1.3.3 . . -~ i
Delivery of equipment to beneficiary farmers andFarmer Associations 0
A.l1.3.4 _ . . . . -
Equipment’s installation — technical assistance sugpkrvision; +6
AlA4 Collection and analysis of economic and environmletidita for the systems installed +6
at on-farm level in the target areas,
A.1.4.1 | Preparation of final report on economic feasibitityd environmental sustainability ¢f 6
established solutions
A2 o .
Use of renewable energies in irrigated agriculture
A.2.1 Planning, preparation and launching a tender famgmmoved irrigation system using
photovoltaic energy for water-pumping (PV1) andrggegeneration (PV2) in +2
demonstration and research plots at NCARE resesation (Jordan).
A21.1 . . .
Tender follow up — equipment delivery to NCARE @ stations; +2
A.2.1.2 . . . . . -
Equipment installation — technical assistance apesvision; +4
A2.2 Planning, preparation and launching a tender femptirchase of photovoltaic water- +6
pumping systems for pilot farms in the Jordan \falle
A.2.2.1 |Farmers selection planning and engagement of éasfifarmers in Jordan and 0
Lebanon
A.2.2.2 | Signature of contracts with farmers and cooperaigreement with Farmer 0
Association
A.2.2.3 . . - i
Delivery of equipment to beneficiary farmers andFarmer Associations +6
A2.2.4 _ . . . . -
Equipment’s installation — technical assistance supkrvision; +6
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A.2.3 Planning, tender preparation launching for thel#stament of a photovoltaic system
(PV3) providing energy for an improved irrigatioystem and on-farm use (selection
of solar panel and pump, water storage faciligegrgy storage, necessary +6
modification to irrigation system) for demonstratiand research plots at MoA
research station (Lebanon).
A.2.3.1 . . .
Tender follow up — equipment delivery to MoA resdastations 0
A.2.3.2 _ . . . . -
Equipment installation — technical assistance apeision +4
A24 Planning, preparation and launching the procedurethe purchase of the stand-algne +6
photovoltaic plants as power source for the insthfertigation system in Lebanon
A24.1 . : S .
Farmers selection planning and engagement of maegfifarmers in Lebanon +6
A.2.4.2 . .
Signature of contracts with farmers +6
A.2.4.3 . . -
Delivery of equipment to beneficiary farmers +6
A2.4.4 _ _ . . . -
Equipments installation — technical assistancesapervision +6
A2.5 Planning, preparation and launching the procediarethe purchase of demonstrative +6
photovoltaic irrigation system to be installed &ARE headquarter — Jordan
A.25.1 . . . . . -
Equipments installation — technical assistancesapervision +6
A2.6 Data collection for economic, environmental andgrenance study of the systems +6
using renewable energy installed in the targetsarea
A.2.6.1 . - — :
Reporting and research writing and publication &8Rsolutions +6
A3 _ . -
Institutional capacity building for NCARE and MoA
A3.1 Assessment of existing capacities and training s@éd1oA and NCARE with regard
to environmental issues, use of renewable energiesintegrated agricultural +1
production methods (managerial, extension servares laboratory staff level) and
development of a capacity improvement strategyttmyewith the partner institutions.
A3.2 Development of training modules and materials farAviind NCARE staff related tqg +1
best agricultural practices, environmental issaad, use of renewable energies
A3.3 Training of managerial staff, extension agents, labdratory technicians on best +a
agricultural practices and use of renewable engrgie
A.3.4 . _ .
Training reporting and evaluation +2
A4 Farmers training
A.4.l Development of farmers training modules and mdte(iaritten and audio-visual, in
Arabic and English) related to best agriculturalqtices, environmental issues, and  +2
use of renewable energies
A4.2 - ) .
Farmers training through farmers classes, fieldsdayprkshops, and seminars +2
A.4.3 . _ .
Training reporting and evaluation 0
A5 , . . L .
Foster international collaboration on use of renewhle energies in agriculture
A5.1 Establishment of 2 focal points within the locaftpar institutions and establishment
of a network linking the project with research ingtons, international organisms and 0
agencies, NGOs, and private sector companies wgikirural development and
agriculture.
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A5.1.1 | Focal points training on renewable energies apiidica in agriculture — technical 0
assistance, supervision

A5.2 Participation of project staff (and presentationiaf project) in international seminars, 0
workshops, and conferences

AS53 Organization of 2 workshops on use of renewablegie® in agriculture with 0
international participation in Lebanon and Jordan

AS.4 Training of project staff and renewable energieafoint of the local partners on 0
use of renewable energies in agriculture at adwhresearch institutions in Europe

A.6 Dissemination of project results and public awarenss rising for environmental issues and
use of renewable energies

A6.1 Development, on line setting and continuous updatemaintenance of a project 0
web-site

A.6.2 _ . o . o I
Preparation of dissemination materials on the ptajbjectives, activities and results 0

A.6.3 Development of didactical material on environmeatad agricultural issues related|to
the project activities for use as pedagogicaldrimiation modules and organization pf 0
visits to the demonstration plots for universitéa®l schools in Lebanon and Jordan,.

A.6.4 Dissemination of project activities to the broadluthrough newspaper articles,
radio and TV broadcasting, for all events (workshag@minars, conferences, field 0
days) organized by the project.

A6.5 Publication of the project Final Report (printediam CD) for dissemination of 0
project results to all stakeholders involved

The project was extended with a delay of 6 monihe extension was mainly related to
Activity A.2. Use of renewable energies in irrigatagriculture, with specific regard to
sub-activities A.2.2 Tender and A.2.4 Data collattfor economic, environmental and
performance study of the systems using renewaldsggnnstalled in the target areas, and
to Activity A.4. Farmers training, only for the parelated to the use of renewable
energies sources (RES) in agriculture and to ojeraind maintenance of photo-voltaic
(PV) pumping systems.

The extension of the project duration was necesaarg consequence of the delay by
project partner CRES in the design, procuremestallation, testing and monitoring of
16 PV pumping systems to be installed in pilot farim the Bakaa and Jordan Valley,
meanly because difficulties in dealing with EU tendg procedures and award. CRES
also informed that ICU assistance in those issassibt been immediate.

Delay in these activities generates an overallydel® months in project implementation.
Despite the delay in the execution of few projedivities, the local ICU staff stayed
always on site in the coordination and executioproject activities for the achievement
of the final results. In addition, the delay of thetivities was useful for additional
installation of two PV systems in NCARE in Jordamd & ARI station in Lebanon.

A concrete and collaborative approach with an iragg participatory method has been

developed to reach the projects objective. Thecehtw develop a participatory work plan
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per each beneficiary ensured the bottom—up appr@awh proper engagement of

beneficiaries in respecting the timeline.

2.4 Effectiveness

Evaluation question - Results / Resources: To velégnt has the project intervention

contributed to achieve the project results and wittich resources?

The project addresses similar issue in two coupresenting a very different situation
with regards to agronomic and water managementalLiostitutions have the common
goal to optimise water use and water distributiod a better definition of water
management with a different approach related td fiechnical aspects. In Jordan water
qguality and soil salinity are major issues becatlsgecost of the water is really cheap
(0.004 JD in 2004 vs 0.01 JD in 2015). Similar &iton is presented in Lebanon, where
inundation and extension of the irrigated areacarecerned. On the other hand, the cost
of electricity in general and in particular theedit pumping of underground water is the
major critical problem and expensive in both coiestr

The implementation followed the project work pldine project selected and sustained
farmers in Jordan and Lebanon to install 40 irfayapilot systems that conserve water
and also improve the way which fertiliser is addedhe soil. The technology involved
includes sand and disk filtration units, hydradkctiliser injectors and a drip irrigation
network. Three of these systems were installed gricaltural research centres, to
facilitate demonstrations and training, and theeotB7 have been installed in several
farms, eight of them selected for the monitoringageh A second set of pilot actions
undertaken as part of ENSIAP involves establishma&n®22 photovoltaic pumping
systems. The provided equipment has been identdmmbrding to the real needs of
beneficiaries and adopting simple and modern tdolgies. The maintenance of such
equipment doesn’t present important troubles ard dbnstant presence of extension
agent facilitates the resolution of technical peoh$ detected by farms. These systems
allow partners to experiment the use of solar gnergpower the pumps for the improved
irrigation systems.

The training approach defined in collaboration vtmeficiaries NCARE and MoA was
also very practical, focusing only on themes perttnwith the project specific target,
ensuring the active participation of beneficiaresd being mainly based on on-job
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trainings and participative workshops for the techihstaff and beneficiary farmers. This
approach allowed a participatory assessment oflgmaband identification of solutions,
which resulted very useful to design a baselinesioh level of study (farm, institutional
and civil society), on which project impacts haeeb evaluated.

Despite the already mentioned delays, the projastdemonstrated good effectiveness in
reaching its objectives. It contributed to increfaens incomes, saving money to pay
energy; save water and fertilization products, kisaio the use of a drip irrigation system
that helps in the localization of water and fexgl. Moreover, the beneficiary’s
participation to trainings and on farm installatioas been supported in the utilization of
agronomic sustainability practices and the use\bk¥stems and drip irrigation systems.
Due to delays in the PV system and drip irrigatiastallation little amount of data have
been collected during the subsequent season.

In fact in Jordan and Bakaa valley the time crogpseason of vegetables started
approximately in April-March and only one year dilimed data have been collected by

LARI and few farms in Lebanon.

The Lebanese security situation has resulted iaci bf technical synergies at the
beginning of the project. The Lebanese implememtattam lacked reactivity to transfer
the technical tools and approaches developed sadoiSharing of didactical documents
(technical brochures) was a positive aspect.

A good partnership and collaboration have beenbksted between MoA in Lebanon

and NCARE in Jordan. The fact that the institutiomsve different organisation,

prerogatives and objectives was pin-pointed ashatacle but to give more sustainability
to their partnership, MoA and NCARE are now finglg a memorandum of

understanding on shared activities with regardkteresion and training in both countries.

The direct beneficiaries of the project can be dbdi on three different levels (farm,
institutional and civil society).

At farm level the beneficiaries consist on selected farmersQiy, IMoA and NCARE
technical staff on the basis of farmer’s interastl aeal possibility to develop the pilot
study and field activities.
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NCARE and MoA have supported the beneficiaries ha target regions (Bekaa in
Lebanon, Jordan Valley in Jordan by the adoptiomne#v technologies in irrigated

agriculture.

At institutional level the personnel of the partner institutions NCARE ataA have
been directly involved in the project activitiedamnaining and knowledge transfer on the
sustainable agricultural practices. The accessftrrmation and support in adoption of
new technologies in irrigated agriculture have bgeoved through the improved
extension capacities of NCARE and MoA and informatiransfer to project farmers

beneficiaries.

At civil society level the project goal have been reached by the devenprand
distribution of dissemination materials for the ddopublic and an agricultural program
comprising technical activities on best agronomenagement and environmental issues

to gain the attention of civil society to incregslic awareness.

The approach defined in the project document atdm@wledges a set of transversal
values explicitly mentioned in the Lebanon and daordplanning documents,

demonstrating a complete coherence with the visiotlevelopment desired by decision
makers and policy makers met during the evalugtlwase in both countries. In addition,
at horizontal level the project objective have padut poverty alleviation (increased

incomes of farmers), principles of non-discriminatiand gender equality (participatory
approach at all project levels), and includes aramication and visibility strategy to

enhance project sustainability (internet, mediasemination materials, field days).

2.5 Impact

Evaluation question — Project objective/impact: What extend have the project

objectives been achieved?

The evaluation of performance indicators to defimeimpact of the project demands an
extra time for checking after the end of the prbjbecause the impact in term of
productivity have been not possible during the Ilfiegaluation phase. Only LARI

(Lebanese Agricultural Research Institute) and fammers in Lebanon provide quali-
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guantitative data related to the yield productiéhe crop tested with the drip irrigation
system with different ETP level (see additional wlnents).

For this reason a trend and influence analysis baes used to assess the impact of the
project, which identifies poverty reduction and ieomwmental, economic and social
development as a rise in living standards, betteess to resources and the expansion of
knowledge. The assessment is based on a measwefmt and after expressed by
project beneficiaries: institutional and technicdhff involved in the project and by
people living in the project area and formulatartb&yn expressions through personal or
team interview (reported in chapter 3).

The correlation between the activities of the pbjend the impacts are evaluated by

means of trend and influences matrix.

The main results of the evaluation are:

= Quality of life, measured in relation to major sicknd economic parameters, has a
significantly increasing trend where project ad¢ies have been realized;

= The implementation of significant activities, first all the PV systems supply, has
spurred a surge across the different aspects ditygud life, in particular famers
incomes due to PV system energy production;

= The supply of electricity have solved the problesnreected with the energy scarcity
and the high cost of energy, especially in Lebantere the energy situation is
critical;

= The productivity in same areas is still not enowljie to an inappropriate land
management, even before the project, not plannadruly sustainable manner;

= The water resources in the area of intervention stik not managed in a good way
and some areas (Jordan) are in a state of impbweeist due to waste water and no
control systems: price of water is to low (0.01@ED cubic litre in 2015) (Mohammad
Ali Mudabber personal communication);

= The nutrient leaching due to high amount of nitrodertilization seems to be not a
problems thanks to fertigation system which helgsners in the management of
nitrogen in agriculture;

= The greatest opportunities of income and saving ayaere generally invested to
focus on further development of their activitiesldamiliar welfare (e.g. education,

better health situation, etc.);
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= Awareness of the centrality of sustainability laménagement with respect to the
various problems is strong, and the knowledge ost Bgronomic practices and the
use of RES system are improved,;

= Participation in the activities of the project mnsidered very high by themselves and

tiring even in post launch.

The results of the analysis emphasize as the farnh@ve acquired agricultural
management and knowledge tool to make a more gsablai agricultural activity.
However a major involvement at Institutional level needed to manage the water

resource in a more sustainable way (see Chaptara&ititional information).

2.6 Sustainability

Evaluation question - Did the project activitiessare the sustainability in the long time?

The long-term sustainability of the project at fainstitutional and civil society level has
been met through the combination of project res@¢SIAP paid particular attention in
setting the bases for the future activities throwglparticipatory approach boosting
beneficiary’s appropriation of project results.

During the whole intervention, the project has shawnstant activities recognition by
the beneficiaries (and the local authorities) agift' project, and one in which they have
actively participated in identifying and developitigir solutions, and which responds to
their needs.

To do this, the project actively engaged the bersies throughout all of the stages of
the project on different levelnstitutional, civil society and farm level with (i) meetings
for the participatory definition of needs, to raisgvareness and guide the overall
implementation strategy (ii) participatory trainimgprkshops to identify problems and
solutions, and (iii) national workshops gatherifigiraolved cooperatives with national
stakeholders fostering the mutual exchange of éxpegs, needs and expectations.

To evaluate the long-term sustainability, interaald external factors of the project
inherent the choice of local partners and targetebearies, quality and adequate
implementation, economical, and ecological advaegagf the solutions proposed by the

project have been taken into account during théuatian phase.
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At farm level the development of best agricultural practices timo different
environmental situations (Jordan and Lebanon) sbawsults that can be adapted to a
wide range of environmental situation in the whidlediterranean region and have a high
potential for further diffusion. Multiplier effectsn the use of efficient irrigation system
and PV system are expected, in particular whenimooiis support to farmers by
provision of qualified agricultural extension see$ through the local partners is

guaranteed.

At Institutional and civil society levelpartner institutions MoA in Lebanon and NCARE
in Jordan guarantee the project future implemesnatirough their capacities and support
to the final beneficiaries of the project and eestlie possibility of additional activities
developed at local level with the extension of gcbjresults related to use of PV system,
irrigation system and resource conserving agricaltproduction methods. Moreover,
sustainability is reinforced thanks to the abildf local institutions to take over and
continue the project activities, and by the willvegs of local decision makers to support
sustainability of project results through incorgoma in their long-term policy for

environmental sustainability of natural resources.

The sustainable use of natural resources, througagation of agricultural methods that
answer farmers’ problems in the field, with incredsfarm incomes showed a good
replication in the both target countries and thelNggranean region in general.
Long-term sustainability and large-scale diffusiminthe introduced methods related to
use of renewable energy sources will depend anldhe mid-term, on their long-term
profitability, and on the evolution of frameworkljptes related to subsidies for RES use
in the energy sector in Lebanon and Jordan. Fa& teason a real involvement at
Institutional level is needed to transfer the projeutput at national level. To date, the
partner institution at national level used the Wssof the project in the definition of
solutions in the energy sector on a larger scatkenan limited just to agriculture. In fact,
the sustainability of the system is guarantee by @ise of PV system to produce
electricity not only for agricultural purposes, kalso in the daily life. The use of PV
system without battery is the best solution fornfars to guarantee the long term
profitability of the system due to the difficultyf éarmers to purchase battery after 10
year. On the other hand the best solution for ddéyand public building is the use of PV

system with battery to store the energy duringedir.
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The dissemination of results and public awarenessgr activities of the project have
produced a long-term impact on the broad public dadision makers on local and
national level and contribute to make the ENSPI#jgut as a whole more sustainable.

Another important aspect to be evaluated in théasability analysis is the concept of
environmental sustainability. In this context thdHAP project play a crucial role. The
project in fact introduces sustainable agricultgralduction methods that increase water-
use efficiency and decrease fertilizer and agroetednuse significantly. These methods
are crucial for the land management of the targedsain Jordan and Lebanon which are
areas of intensive irrigated agriculture, covertitg% of the agricultural production area
in the respective countries. Intensive agricultymalduction with high inputs, fertilizers,
and agrochemicals is the main polluting factor fugpdwater resources and soils in the
target areas. The use of drip irrigation system femtllization system have a double
effect on one site there is a parsimonious use ateny on the other side a better
management of fertilization. In both circumstaniee tombination of economically and
ecologically sound solutions for management of adtural production under the
prevailing environmental conditions have a higheptial for diffusion and high impact to

improve the ecological situation of the target does.
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The table below summarize, through the use of aes¢bom 1 to 4), the final

appreciation earned by the evaluator for each rmiteanalysed during the final
evaluation of ENSIAP project.

Criterion Score

Appropriateness

Efficiency

Effectiveness

Impact

WWhrWr

Sustainability

1=poor; 2=sufficient; 3= good; 4=excellent
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CHAPTER 3 —TREND ANALYSIS OF KEY IMPACT INDICATORS

3.1 Introduction

The trend analysis has been used to define theteftd the activities carried out during
the project period with a quali-quantitative survegtead of a more quantitative survey.
In fact, little data have been collected from farsnand at Institutional level on the
situation before, during and after the project ivgation. For this reason, through the
trend analysis is possible to have general cormhgsion the impact on project
beneficiaries.

The trend analysis have been carried out at Inistital, civil society and farm level

interviewing local partners, technical staff of NRE in Jordan and the Ministry of

Agriculture in Lebanon. Eight representative farsmérom Lebanon and Jordan
beneficiaries of PV1, PV2 and PV3 system (with anthout batteries) and irrigation

system have been involved during the interviewsualuate the impact of the ENSIAP

project on siXkey impact indicators:

Standard of living,
Agricultural management,
Access to water,

Access to energy,

Other basic services;

YV V V VYV V V

Knowledge.

As reported in the evaluation methodology the ddteelected for the trend analysis
covers all the different aspects of beneficiarléde. Basically they can be understood as
directly expressing of the relateWérifiable Indicators of Achievemehteported in the
LF.

As detailed before, the project can be consideredwio sub-projects (Jordan and
Lebanon) having specific partnership agreements.tlie reason, the set of questions
linked to the sixkey impact indicators have been answered separately for the two

countries considering the beneficiaries at farm andstitutional level.
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The objective of the trend and influence matrix wagquantify how the implemented
activities were relevant to the daily life of tharget groups. In fact, the information
collected during the interviews gives the possitdeclassify the perceived relative
importance of each project activity and to drawatosions about their spread throughout
the beneficiaries. This modality allows a betterdenstanding of the sub-projects
achievements and impacts in their respective nalticontexts and a comparison between

them.

3.1.1. Jordan Trend Analysis

Differences have been reported in the trend araifsve compare the point of view at
institutional and farmer level in the evaluationtleé impact of project activities. Table 4

and 5 provide an overview about the project impaéarm and institutional level.

At farm level, the 6 farmers and 2 extension agents interviegad high impact on
standard of living, saving money from the electyigroduced by the PV system and the
energy access at any time during the day (red $oiAs reported in table 4 (black points)
no higher impact have been reported on regardgrtoudtural management and access to
knowledge. On this regards a different sensibilitgocial and environmental aspect have

been detected from the group of interviewed.

Table 4. Trend Analysis at farm level

Impact

Criteria 2011 | 2012| 2013| 2014| 2015| | Before | After (After-Before)

Standard of living

Family income 2 3 4 5 5 2 5 3

Family health 3 3 3 4 4 3 4 1

Agricultural management

Agricultural yield 3 3 3 4 4 3 4 1
Land management (decrease soil erosion), 3 3 3 4 4 3 4 1
Soil _and groundwater pollution (nutrignt 2 2 3 3 3 2 3 1
leaching),

Fertirrigation - NUE 2 2 3 4 4 2 4 2
Reduce agricultural input 2 3 3 4 5 2 5 3
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Access to water

Temporal access (people) 3 3 B 3 ¢] 3 3 0
Temporal access (crop production) B B 3 4 4 3 4 1
Increase the WUE 2 2 3 4 4 2 4 2
Water saving in agriculture practices 3 B ¢ 4 4| 3 4 1
Energy access

Electric power availability in anytime 2 2 3 5 5 2 5 3
Qgﬁgjﬁurt: electric power for irrigation |in 2 2 3 5 5 > 5 3
Other basic services

Additional Electric power for family uses 3 3 3 4 § 3 5 2
Cost in daily life 3 3 3 4 5 3 5 2
Knowledge

E(;:Fv)v)ledge about Best Agricultural Practic es, 3 3 4 4 3 4 1
Knowledge about sustainable agriculture 3 3 3 4 4 3 4 1,5
Knowledge about PV systems and RES 2 3 3 4 4 2 4 2
'rl'eepc;gical know-how (installation maintenan:e,3 3 3 4 4 3 4 15

1=very negative; 2=negative; 3=neutral; 4=positkeyery positive
a. Mean values of eight farmers interviewed.

An opposite situation has been reportednatitutional level. The technical parties of
NCARE involved in the project reported a high imjpen the agricultural management
and access to water and energy as reported inagiatl ip table 5. In fact NCARE team
involved in the interview gave a higher score, canmg the first year of project to the
last year of the project, to agricultural managetnaccess to water and increase technical
knowledge.

Table 5. Trend Analysis at Institutional level

Criteria 2011 | 2012 | 2013| 2014 2011 Before | After |Impact

Standard of living

Family income 3 4 4 4 4 3 4 1

Family health 3 3 3 3 3 3 3 0

Agricultural management
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Agricultural yield 5 2
Land management (decrease soil erosion), 2 4 2
Soil and groundwater pollution (nutrignt 5 3
leaching),

Fertirrigation - NUE 5 2
Reduce agricultural input 5 5 3
Access to water

Temporal access (people) 3 3 3 0
Temporal access (crop production) 3 5 2
Increase the WUE 5 5 3
Water saving in agriculture practices 2 { 5 3
Energy access

Electric power availability in anytime 5 5 3
Access to electric power for irrigation (in 4 2
agriculture

Other basic services

Additional Electric power for family uses 5 5 3
Cost in daily life 4 2
Knowledge

Knowledge about Best Agriculturgl 5 3
Practices (BAP)

Knowledge about sustainable agriculture p. al 4 2
Knowledge about PV systems and RES 2 5 2
Technical know-how (installation 4 2
maintenance, repair)

1=very negative; 2=negative; 3=neutral; 4=positive>=very positive

The analysis at Institutional level point out as #mvironmental and social aspects are the

most important in the project execution. Slightlgportance has been reported on the

impact on the standard of living and increase teehrknowledge, because the initial

condition of farmers selected were good in thisntelin fact, in general, the idea of the

interviewed is related to the fact that the reductf agricultural inputs and the use of

innovative irrigation systems can resolve the peoid of pollution of the natural

resources (soil and groundwater) due to the high afsfertilizers and agrochemicals

which are a common problem in intensive irrigategtiailture in Jordan. Current

practices and production methods in irrigated adfice in Jordan are considered a major
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factor in pollution of natural resources, in paitar water and soil, for this reason is
crucial the utilization of environmentally irrigatt and agricultural practices. In addition,
fossil-fuel based energy production for irrigatiater pumping, supplied either through
the public electricity grid (Jordan), or produced-farm, using diesel generators with
very low energy efficiency have a negative impattcbmate change for this reason an

alternative energy system is needed.

In conclusion, in Jordan the main problem of farsnier agriculture is related to water
quality and energy consumed during the irrigationcpss. The water management
consortium in Jordan defines thé of water available for each single area. The obst
the water is really low, for this reason farmers @aot interested in save the water, but are
more interested in save money with the use of P¥esy and fertirrigation practices. On
the other hand the peoples involved at Institulideel have a different precondition on
the importance to save water in context where tagemcan become a limiting factor for
human and agricultural uses. On this regards, t@ro@pact have been done thanks to
the use of irrigation drip lines and defined irtiga rounds which helps in save water and
in the uniformity of water distribution and therefo the possibility to optimize the

fertilization, with the soluble fertilization distruted with the irrigation water.

Pag. 32



ENSIAP Final Evaluation Report

3.1.2. Lebanon Trend Analysis

Maria Valentina Lasorella

Six farmers in the Bakaa valley and two extensigends of MOA have been interviewed.

Slightly differences have been described in thedranalysis if we compare the point of

view at institutional and farmer level in the ewation of the impact of project activities.

The data reported in both tables (table 6 and @) raean values of beneficiaries

belonging to farm and institutional level.

As reported in table 6 with red points, at farmelethe analysis showed a good impact on

standard of living, agricultural management, actesgater and to energy, saving money

from the electricity produced by the PV system #ralenergy access at any time during

the day. Slightly importance has been done to afjuial management and access to

knowledge.

Table 6. Trend Analysis at farm level

Criteria 2011 | 2012| 2013| 2014| 2015| | Before| After | Impact
Standard of living
Family income 3 3 4 5 5 3 5 2
Family health 3 3 3 3 3 3 3 0
Agricultural management
Agricultural yield 3 3 3 4 5 3 5 15
Land management (decrease soil erosion), 3 3 3 4 3 4 1
I?;:(I:hinzr;(,j groundwater pollution (nutrignt > 2 3 5 5 > 5 3
Fertirrigation - NUE 2 2 3 5 5 2 5 3
Reduce agricultural input 3 3 3 4 4 3 4 1
Access to water
Temporal access (people) 2 3 b 2 5 3
Temporal access (crop production) 4 3 4 1
Increase the WUE 2 2 3 4 4 2 4 2
Water saving in agriculture practices 3 A 3 4 1
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Energy access

Electric power availability in anytime 2 2 3 2 5 8

Acgess to electric power for irrigation |in > 2 5 5 > 5 3

agriculture

Other basic services

Additional Electric power for family uses 3 3 3 3 4 1

Cost in daily life 3 3 3 4 1

Knowledge

Knowledge about Best Agricultural Practid es, 3 4 4 3 4 1

(BAP)

Knowledge about sustainable agriculture 3 B 3 4 3 4 15
Knowledge about PV systems and RES P 3 3 4 2 4 2

;I'ee;;glcal know-how (installation malntenanc:e,3 3 4 4 3 4 15

1=very negative; 2=negative; 3=neutral; 4=positive>=very positive

In fact the general idea is that the project cboted to increase farms incomes, saving

money to pay energy; save water and fertilizatioodpcts, thanks to the use of a drip

irrigation system that helps in the localization wéter and fertilizer. Moreover, the

beneficiary’s participation to trainings and onnfainstallation has supported farmers in

the definition and utilization of agronomic sustility practices and the use of PV

systems and drip irrigation system

S.

Table 7. Trend Analysis at Institutional level

Criteria 2011 | 2012 | 2013] 2014 201 Before| After |Impact
Standard of living
Family income 3 4 4 4 4 3 4 1
Family health 3 3 3 3 3 3 3 0
Agricultural management
Agricultural yield 3 4 4 4 4 3 4 1
Lano_l management (decrease 50|I2 3 4 4 4 2 4 >
erosion),
SO|I_and gr_oundwater pollutign 3 3 3 3 3 3 3 0
(nutrient leaching),
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Fertirrigation - NUE 3 5 5 2
Reduce agricultural input 3 4 4 1
Access to water
Temporal access (people) 3 Li 5 2
Temporal access (crop production 3 4 1
Increase the WUE 4 4 1
Water saving in agriculture practices 3 4 4 1
Energy access
EIec_tnc power availability in 5 4 5 3
anytime
chess to gbcnm power for 0 0 0 0
irrigation in agriculture
Other basic services
Additional Electric power for family 2 4 4 5
uses
Cost in daily life 2 4 4 2
Knowledge
Knowledge about Best Agricultural 3 4 5 5
Practices (BAP)
anwledge about  sustainahle 5 4 4 5
agriculture
Knowledge about PV systems and2 4 5 3
RES
Technical know-how (installation

X : 2 4 5 3
maintenance, repair)

1=very negative; 2=negative; 3=neutral; 4=positive5=very positive

At Institutional level a different sensibility to social and environmeémtspect has been

detected from the group of interviewed. In factable 7 the red point (high impact) has

been reported mainly for energy access and knowleduch are of a crucial importance

in Lebanon where the access to energy is verycalitA reliable source of electricity is

one of the essential elements for any economimsertd continues to play a critical

importance as a key factor for poverty reductiome €lectricity has proved a huge impact

in promoting the efficiency of all practices relate® agriculture, (grinding, pumps for

irrigation) and further development in Lebanon iseded not only for agricultural

purposes but also for public and private buildings.
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3.1.3. Influence Matrix for Jordan and Lebanon at Institutional level

The influence matrix goal is to quantify the effeehess of the implemented activity on

the basis of different indicators considered crucidarget groups.

ICU technical staff and project partners NCARE &holA have been involved for this

analysis. The analysis has been initially extenttedarmers, but due to the complex

system and the effort in getting the influence matom farmers, this group has been

excluded from this survey.

Only mean results at Institutional level for botbuntries are reported in this section.

Representative partners from MoA and NCARE havenheg&erview to evaluate the

relation between indicators and project activities.

Table 8. Influence matrix at Institutional level

Training -
Modern for Training Agricultural
. Drip Installation | Capacity Training | on RES L
Indicator ok o farmers training
irrigation | PV system | building / ; on BAP | and PV
Extension programme
system agencies systems

Standard of living
Family income +2 0 -2 +2 +2 +4 0
Family health +1 +2 0 +2 +2 +3 0
Agricultural management
Agricultural yields +4 +4 +2 +4 +4 +4 +4
Land _management +2 +1 +3 +3 +3 +1 +1
(decrease soil erosion)
Soil and groundwater
pollution (nutrient 0 0 +1 +4 +4 +3 +3
leaching),
Fertirrigation - NUE +4 +3 0 +2 +2 +2 +2
Reduce agricultural inputs +4 +4 +2 +2 +2 +2 +2
Access to water
Temporal access (people) +3 +4 +2 +1 +] +1 +3
Tempor_al access (crop +3 4 0 +1 +1 +1 +3
production)
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Increase the WUE +2 +3 0 +1 +1 +1 +3
Wate.r saving in agriculture +3 4 42 +1 +1 +1 +3
practices

Energy access

_Ele_ctrlc power availability 0 4 0 +3 +3 +a +a
in time

Access to electric power +2 +2 +2 +2 +3 ‘a4 ‘a4
service

Other basic services

Ele_ctrlc power availability 0 +a 0 0 +2 0 0
in time

Access to electric energy 0 +3 0 0 42 0 0
power

Knowledge

Knowledge about  Best

Agricultural Practices +4 +4 +2 +4 +4 +4 +4
(BAP)

Knovv_ledge _ about +a 4 0 +2 4 ‘a4 ‘a4
sustainable agriculture

Knowledge about P

systems and RES *4 4 +2 4 +4 +4 4
Technical know-how

(installation maintenance, +4 +4 +2 +4 +4 +4 +4
repair)

The horizontal-line totals indicate that the intkica have been influenced by a large
number of project activities in a positive way.fatt, high score have been reported in
the interaction between agricultural management Wi and drip irrigation installation
activities, which indicate a strong relation betwekis indicator and the access to water
and energy. A more sustainable agricultural managéemelated to the access to water
and energy have been resolved with the installagioRV and irrigation system with an
accurate use of water and fertilizer and a goodggnproduction that helps farmers in
save money. It is interesting to notice as all\éotis have a high relationship with
knowledge (Best agricultural practices, RES andsiy$tem, etc.). These information are
really important and underline exactly how is impat the technological transfer in
terms of knowledge to guarantee the use of techmstrument (PV and irrigation
system) and the sustainability of the project ia libng term. In fact, the mayor error in
cooperation project can occurred when project digss are related only on the
construction and installation of technical instrumse without provide the sufficient

knowledge to solve problems when such instrumenbisvorking in a proper way.
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In conclusion we can truly confirm that the finddjectives of the project have been
reached and the entire sustainability is guaramiemks to technical and practical
knowledge transfer which will permit to local farmgtechnician, extension services, etc.
to further implement agricultural and local devetamt in the future.

Nerveless, due to low score reported on the effec@ss of indicators on the general

project capacity building a further and future depenent on this area is needed.
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CHAPTER 4 — PERSPECTIVES AND RECOMMENDATIONS

The evaluation has to look at the project with rdgdo the general development strategy
of the funding agency. The intervention is embeddeda program that could give
additional values to project results. The projecategy adapted by ICU and project
partners has demonstrated to meet the direct o@scand the sustainability of their
actions. In fact, water management and agricultdealelopment are recognized as an
important issue that must be tackled thought adiaptegrams that include long term
views. The overall objective of the ENSIAP projeetrgeted both economic and
environmental improvement at farm, institutionadl avil society level.

The establishment of the local focal point in theal partner institution, dissemination of
project results, and public awareness rising awwiof the project shave showed an
impact on public and decision maker level that wilpport for sure in the future the use

of RES in other sectors (industry, domestic used aational and regional scale.

Strategy in Jordan

The main axes to include in a strategy for follogvactions in Jordan are:

a) use the project results to support their difasand continue in the collection of
additional results data in the coming years to heweore solid long term data to be used
in future projects ;

b) support applied research at NCARE to reach om-falidation;

c) support the development of NCARE agriculturakesion agent;

d) support Managing Authorities (agricultural antergy sectors) and irrigation local
partners in the improvement of its infrastructure;

e) define a public support system to purchase Pteay at farm level and public and
private sectors.

In Jordan all the continuation of the activitiesllwely on NCARE and Agricultural
services station capacities. Any future action #hanclude NCARE services to further

strengthen the institution.
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Strategy in Lebanon

In Lebanon the development of the activities welyron MoA and LARI capacities. Any
future action should include MoA involvement and RIAservices to further strengthen

the institution. The main axes in Lebanon are:

a) support MoA, LARI and agricultural agencies dd#@ional project implementation;

b) support the development energy and agriculextdnsion services;

c) support the MoA new agricultural service cemmréne development of its activities;

d) support local farmers in the switch of water amergy tariffs from surface based to
volume based,

e) define a public support system to introduceutbe of PV system not only at farm level

but above all in the public and private sectors.

The following perspectives are proposed to be dpesl as future actions in order to
sustain the assets of the ENSIAP project and torigal the generated potential impact.
The future activities implementation and the reswf the project can have a better
impact if the various partner and actors involvadEINSIAP project and working in
partnership continue in the technological transtér project results. Additionally,
recommendation and lesson learned have been pravitlemer, Institutional and civil
society level, thanks to the several ENSIAP wooksh
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Main perspectives in Jordan and Lebanon

1. Define actions that would help in the collectiondatta from farms with improved
pilot studies on energyl/irrigation/agricultural ®ms (use of GIS system or
installation of meteorological stations, etc.).

2. Development of research plots with Research Insstwith farmer participation
should be done. The installation of monitoring eyst at farm level such as
meteorological station, water irrigation consumptidarm diary will give the
possibility to collect data for the evaluation ofsb agronomic practices in a
defined area.

3. Define actions with the use of credit/micro-finamgisystem to purchase irrigation
and PV system equipment to provide sustainabititthe long terms with a mayor
emphasis on the economic aspects.

4. Provide actions to change the inefficient irrigatimethods (surface, sprinkler
irrigation) or often managed in a way that leadsveder waste (drip irrigation)
with a more efficient irrigation systems with eféat irrigation systems with high
water-use efficient.

5. Use of Drive support systems (provision of the &eldpecommendations) is able
to answer precise technical demands and to be#&nedthe irrigation and
fertilization schedule with the possibility to cett information at farm level
through a database.

6. The support of MoA, LARI, NCARE and other natioraatd local agencies in
designing future actions based on the monitoringd) falow up process. Precise
objectives, action plan and related budget couldotmEluced through adapted
capacity building.

7. A better coordination of the agricultural extensiservice with the support of
Agricultural agencies in Jordan and Lebanon is seagy.

8. A more appropriate definition of responsibilitiesish be clearly designed to make
sure it creates no constraints on the project diedficiency. Suffering delays
related to the administrative process that allosiagian infrastructure created by
the same project is a time consuming non-senselhioatid not happen.
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9. A commitment of the partner is necessary to ensbee availability of the
personnel already trained in previews projectsolwvement and awareness of the
local head staff is required.

10. The local partner (agencies) should be consuhietie selection of people hired
under the project. This is especially true witharegto technical staff and local

farmers and would avoid misunderstandings and as&r¢he local involvement.
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ANNEX | PROJECT PICTURES

Pictures collected during the final ENSIAP evaluaton in Jordan

P 1/2. NCARE building (Deir Allah), entrance halhere is installed the counting panel
for the electricity saved and produced by the PStaay installed outside the building. /
Information and visibility manual for the PV systemanagement in one of the
beneficiary farms in Jordan.

P 3/4. The Agricultural station in Jordan Valley.etdorological data collection/
equipment presents in the station. / Interview Vistitmers beneficiary of PV system and
extension agents
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P 5/6. Meeting with ICU and NCARE staff, extensiagency and farmers involved in
ENSIAP project. / Equipment installed in one betiafly farm

P 7/8. Meeting on field with farmers on the perfamoe of the PV system with and
without batteries and site survey to see the eqaipr{pump, irrigation system and PV
system).
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Pictures collected during the final ENSIAP evaluatn in Lebanon

P 9/10. LARI station — Meeting with the direct asde survey on the PV system
installation.

P 11/12. Meeting with beneficiary farmers to see piiot equipment and evaluate the
impact of the project on their agricultural aciieg.

P 13/14. Meeting with ICU and MoA staff, extensiagent and farmers involved in
ENSIAP project.
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P 15/16. Meeting with farmers. n site survey om eluipment installed and
of proper functionality

o

evaluation
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ANNEX Il MAPS AND CARTOGRAPHY

Location of the project activities

Jordan

. The Hashemite Kingdom of Jordan,
extends its 89,300 km? to the east of the
# Jordan River, and is bordered by the
Occupied Palestinian Territories in the
West, the Syrian Arab Republic to the
North, the Republic of Iraq and the
olb Kingdom of Saudi Arabia to the East and
South. In Jordan the project will
concentrate on the Western parts
constituting the main agricultural
production area, namely the Jordan Rift
Valley. The elevation of the Jordan Rift
Valley varies from -212 m near Lake
Tiberias in the North to +250 m in the
region between Wadi Araba and the Gulf
of Agaba in the South, with a low of -408
g a0 bt m at Dead Sea level. The Jordan River is
d — e - the major water course in the Jordan Rift
Valley, and plays a crucial role for
agricultural irrigation schemes.

The project location will be in the Jordan Riverllgs (the upper part of the Rift Valley
between Lake Tiberias and the Dead Sea) and thecpractivities will focus on the
Central and Southern parts of this area (approxiydtom 20 km North of Deir Allah to
the Dead Sea). Its climatic and geological chareties, fertile, flat-lying soils, the
elevation below sea level, giving the area a goe&tntial as a natural greenhouse for the
production of off-season fruits and vegetables,emeine the areas role as main
production area for intensive irrigated agriculturdJordan. Whereas the Northern part of
the Jordan Valley is supplied with irrigation wafesm the Jordan and Yarmouk river,
the central and southern parts use a mixture éhcriwater (Jordan and Yarmouk River)
and treated wastewater from the Zarka River (KhiEeSamra treatment plant, via King
Talal Dam). In both cases irrigation water is sugplthrough the 115 km long King
Abdullah Channel. Until 2008 only the area SouthDd#ir Allah was irrigated with
treated wastewater for irrigation purposes. Sir@@9zhigher water demands for domestic
use, led to increase use of treated wastewateadocultural irrigation affecting areas
North of Deir Allah. The lack of efficient Agricultal Extension Services support to
farmers, to adapt their production methods (espgcirtilization and irrigation
management) to this new situation, leads to inangaproblems of deterioration of
groundwater and soil resources (salinity, fertif&zeand agrochemicals) and economical
problems for farmers that used to plant high incargps that are salt sensitive (e.g.
bananas, several vegetables).
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The Republic of Lebanon, located at the Eastern
coast of the Mediterranean, and bordered by the
Syrian Arab Republic (North and East) and the
Occupied Palestinian Territories (South), covers
an area of 10.452 KmThe project focuses on
the South Eastern part of the country, namely the
Bekaa plain with an average elevation between
850 and 1100m, bordered by the Mount Lebanon
range on the Western, by the Anti Lebanon
range on the Eastern side. The main water source
for the whole Bekaa is the Litani River crossing
nearly the entire North-South extension of the
plain. More specifically the project area is the
Southern part of the Bekaa plain, comprising left
and right bank of the Litani, between Zahle and
Marjeyoun (commonly known as Western Bekaa
or Bekaa-Gharbi), with 40 villages on a total
area of 422 ki The socio-economic parameters
of the Western Bekaa are defined by high
importance of the agricultural sector (31 %),
high population growth (42 % between 1994 and
2009), a high unemployment rate (> 15 %), large
family structure (> 3 children), high illiteracy
rate (> 10 %), and an income level that is
inferior to the average incomes in Leban
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