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FOREWORD 

The Palestinian Market Development Programme (PMDP) is funded by UK Department for 
International Development (DFID) and the European Union (EU) in cooperation with the 
Ministry of National Economy (MoNE). The Programme has been designed to improve market 
systems and improve the competitiveness of the Palestinian private sector.  PMDP aims to 
improve private sector competitiveness through technical assistance and matching grants and 
by undertaking market analysis and facilitation to address market system failures. Additionally, 
PMDP will work on strengthening trade and investment linkages as well as linkages with 
Palestinian Diaspora to play an active role in the economic development of the Occupied 
Palestinian Territory (oPt).  

This report presents the status of Al Zannah and Sureij areas in the southeast of the Gaza Strip, 
where Israeli forces crossed into Gaza during the conflict of August, 2014, bulldozers, bombs 
and vehicles damaged and destroyed fields of fruit trees and vegetables, wellheads, water pipes 
and carrier lines used to bring water to fields.  

Thousands of people who are small-holder farmers in those areas rely on agriculture for their 
livelihood, and irrigation water is a crucial component for all food production in the semi-arid 
climate. Aid efforts, which are long-standing elements of life in Gaza have been escalated to help 
those affected households recover and close the gaps in their needs.  

Within this context, an Emergency Market Mapping and Analysis (EMMA) rapid assessment was 
undertaken to specifically analyse the key market systems for the irrigation water systems upon 
which those affected by the conflict rely to earn income in the Al Zannah and Sureij areas. 

The majority of the writing was carried out by Ben Barrows from overseas while heavily 
supported on the ground in Gaza by Mohammed Khilla, PMDP Market Development Advisor, 
during the month of December, 2014. Ben exerted great strides in applying the EMMA 
methodology to the current situation in Al Zannah and Sureij. The interviews and majority of the 
report drafting for Gaza were designed by Mohammed Khilla, using the same framework 
developed under the EMMA methodology. William Grant, PMDP Advisor, has provided review 
and critiquing of the document. Further review and editing of the document was supported by 
Laith Kassis and Mohammad Nuseibeh in the West Bank. 

The PMDP team in Gaza made great efforts to meet key stakeholders and actors as well as 
farmers in Al Zannah and Sureij, carrying out interviews with different individuals.  

The team wishes to thank all of the participants in the study for their cooperation and their open 
sharing of information and perspectives on this.  

The contents of this report are the responsibility of the authors, and do not reflect the opinions 
or positions of DFID, the EU or the Ministry of National Economy. 

Maher Hamdan 
Team Leader  
PMDP, December 2014 
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EXECUTIVE SUMMARY 
 
The Current Situation 
The Ministry of Agriculture damage assessment report of to the Israeli incursion and war on 
Gaza during the summer of 2014 pointed out that the greatest damage in the Khan Yunis 
governorate is in its eastern villages. Of those villages, the Al Zannah and Sureij areas are the 
most affected. Key input from field visits and interviews with farmers has identified that 
irrigation water for agriculture is the most critical market system in both areas, as it was widely 
regarded as the greatest barrier to farmers, especially small-holder farmers who farm less than 
3 dunums, in regaining their livelihoods. 
 
The Target Group 
The study has identified its target group to be 400 small-holder farms in Al Zannah, and 250 in 
Sureij, where agriculture is the primary livelihood to support those households. The 650 small-
holder farmers in this area are cultivating a total of 1600 dunums (800 dunum fruit trees, 800 
dunum field crops) and have generally been growing mostly or only vegetable field crops as a 
livelihood activity, and not olive, date or almond trees which are seen on larger farms in the area. 
Using the average Gaza household size of 6.4 persons1 as a basis for calculation, the 650 small 
farms partially or entirely support 4,160 people. These farmers have been deriving 
approximately 65% of total household income from agricultural activities. 
 
The Assessment Methodology 
The study has adapted the standard Emergency Market Mapping and Analysis (EMMA) as a 
rapid ten-step process assessment of the water irrigation market system. The study focused on 
key critical market systems and has a combined gap, market, and response analysis sections. It 
also provides a section on the comparison of the current market system to a baseline model of 
market functioning, which identifies key market system constraints. 
 
EMMA Assessment Results  
In Al Zannah, a small fraction of the pre-conflict capacity to supply irrigation water remains 
while Sureij currently has no capacity to pump irrigation water.  
 
Out of necessity, small-holder farmers are investing their own money and energy in farming 
crops that don’t require irrigation water. This has a further deadening effect on the revival of the 
irrigation water market. Accessing credit, loans and microloans is effectively zero amongst 
farmers and is not an option due to religious and cultural reasons.  
 
The war has created significant challenges on both the supply and demand sides of the irrigation 
water market system both inside and outside of the water wells. It is also not clear if the supply 
chain could fulfil all the market need for repair without prices being affected, however, most 
farmers from the Sureij area purchase the agricultural inputs from Khan Younis area, while Al 
Zannah farmers purchase from Bani Suheila. In addition, these vendors also sell herbicides, 
pesticides, and seeds. Carrier lines, plastic drip and sprinkle irrigation pipes are also readily 
available and vendors can restock within 2-3 few weeks. Prices for agricultural inputs have 
remained stable relative to pre-conflict levels. However, there is a shortage of new stainless steel 
pipes, due to Israeli border restrictions. Likewise, there is a shortage of different capacities of 
water well and irrigation distribution pumps and in general pumps have increased in price. 
 
When taking into the consideration the cost of buying and maintaining the carrier plastic pipes, 
farmers tend to source water from wells closest to their farms. Generally, small-holder farmers 
buy the irrigation water mostly from the water wells that exist at the large and medium farms.  
 

1 “Coping with Conflict: Poverty and Inclusion in the West Bank and Gaza”, Pg 24, The World Bank, October, 
2011 
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Effect on Households 
Households in Al Zanna and Sureij have lost their main source of income out of vegetable crop 
farming as a result of the destruction of the supply of irrigation water system.  
 
Households in the Sureij area are increasing their reliance on purchased food or mostly from aid 
distribution versus consuming what they’ve used to grow before the war. During the data 
collection in November 2014, the average value of household monthly expenditure has dropped 
by 22% to 1469 ILS due to losing their main source of income out of farming. In Al Zannah, 
household income has declined by 42%, increasing their vulnerability. In comparison to Sureij 
area, AL Zannah household expenditures have risen by 23% to 2060 ILS as families are spending 
more money on housing (maintenance and rent) while Sureij farmers are not. As such, the value 
of ‘own food consumed’ reduction from 9% to 1% indicates that households have to sell their 
own grown food rather than eat it because they need the cash to pay for other expenditure. 

 
Estimated Cost of Recovery 
Preliminary recovery costing calculation was based on pricing input collected as part of the 
rapid assessment. Estimated costing indicates the following: 

1. Water Wells - The estimated average cost of rehabilitation of wells for 31 damaged wells 
(10 Vertical Wells, 21 Horizontal Wells) depends on the whether plastic or metal pipes 
(higher cost) are used to replace the damaged pipes, poles and sockets and range from 
ILS853,000 to ILS1,042,000 for vertical wells and from ILS1,216,000 to ILS1,432,00 for 
horizontal wells 

2. Concrete water storage tanks - The average estimated cost of rehabilitating 20 damaged 
concrete water storage tanks (10 Vertical and 10 Horizontal) that have a capacity of 100 
m3 is 60,000 ILS each. 

3. Water irrigation system - The components of the irrigation system include Main Carrier 
Lines (4 inch), Sub Carrier lines (2.5 inch), Irrigation networks (0.5 inch), Drip networks, 
Transformers (2.5, 4, 16 inch) and filters, Connectors (2.5 inch), Control valves (0.5 and 
2.5 inch), Sprinkles, Nylon/Cloth Cover Rolls and Pumps. The estimated cost of irrigation 
system recovery for the 650 farmers ranges from ILS 2,704,000 if Egyptian pumps are 
procured (preferred by farmers for its dual use in fertilizing and spraying pesticides) or 
ILS 3,679,000 if Israeli pumps are procured. 

 
Further market analysis to understand which wells to rehabilitate that maximize value for 
money once repaired and how many farmers that were affected or the exact demand of 
generator fuel needed was beyond the rapid EMMA assessment. 
 
Strategy for Recovery 
For the supply side of irrigation water, the recovery strategy is to increase the capacity of the 
water providers to meet the current and near future demand by small-holder farmers for 
irrigation water. 
 
For the buyers of irrigation water, the demand side recovery strategy is to kick-start artificial 
stimulation on short-term in lieu of weak purchasing power by farmers to replace the damaged 
water irrigation system (outside of the well). The strategy also calls for medium-long term 
action to facilitate with key stakeholders to implement the suggested recommendation and to 
change the behaviour of farmers in how they currently manage the water-well irrigation system 
and resources.  

 
Recovery Implementation Method 
The war damage to the agriculture water irrigation specifically is so extensive that continued 
assistance through voucher system will be necessary to help households meet their income gap.  
 
The Need for a Future Vision  

8 | P a g e  
 



 9 
The Gaza coastal aquifer is overtaxed from salinity and contamination. As such, this situation 
presents a new opportunity for Gaza to develop a new vision for its irrigation water resource 
management.  
  
A future vision for Gaza is the sustainable utilization of water that provides food and livelihoods 
for as many people as possible. The pursuit of that goal must be market-orientated and adopt a 
sophisticated, multi-modal approach applied over time addressing multiple critical points 
identified in this study including: policy and governance environment; remedy for water 
salinity and contamination; detailed analysis on the dynamics of supply and demand between 
providers and buyers of irrigation water and implementing best water management practices 
through new agriculture and renewable energy technologies.  
 
Conclusions 
The report concludes with options and recommendations for establishing or restoring 
livelihoods for populations which previously relied on irrigation water for their central 
livelihoods strategies. The report provides a matrix of response recommendations divided into 
two groups: short/medium-term, which addresses pressing recovery needs, and; medium/long-
term which begin the process of evolving and improving the utilization of water in agriculture.  
 
In the first instance, the short to medium-term recommendations are to 

1. Rehabilitate of the selected wells, carrier lines, as well as restoration of land and 
irrigation infrastructure such as cement storage tanks and irrigation ponds either for an 
individual or a group of farmers.  

2. Provide vouchers for farmers to purchase materials (goods) and repairs (services) for 
restoration of irrigation infrastructure and rain water capture. To also technologies that 
save from water evaporation that can also be used with well-fed irrigation.  

3. Provide training programmes for farmers on new irrigation technologies and green 
houses   

 
For improving the utilization of water agriculture on medium to long-term, the report 
recommends training affected farmers on rainwater irrigation, selection and cultivation of 
appropriate crops, following water availability and soil tests. 
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INTRODUCTION  

Fields of fruit trees and vegetables, wellheads, water pipes and carrier lines used to bring water to 
fields were damaged and destroyed in the agriculture areas of Al Zannah and Sureij in the southeast 
of Gaza. Thousands of people who are small-holder farmers in those areas rely on agriculture for 
their livelihood, and irrigation water is a crucial component for all food production in the semi-arid 
climate. Aid efforts, which are long-standing elements of life in Gaza, have been escalated to help 
those affected households recover and close the gaps in their needs. Within this context, an 
Emergency Market Mapping and Analysis (EMMA) assessment was undertaken to specifically 
analyse the key market systems upon which those affected by the conflict rely to earn income in the 
Al Zannah and Sureij areas. This assessment focused its analysis exclusively on the agriculture 
irrigation water market system, with the purpose of identifying opportunities for donor agencies, 
Community Based Organisations (CBOs) and government actors to promote market-based 
agricultural livelihoods possibilities. To that end this report seeks to answer the following two key 
analytical questions: 

1. What is the capacity of the water providers to meet the current and near future demand for 
irrigation? What are the constraints of the current suppliers to meet demand? 

2. To what extent does the irrigation water market contribute to the recovery of pre-
emergency agriculture production levels, and what opportunity is presented to improve on 
pre-emergency production levels for small-holder farmers?  

Market analysis revealed a number of related recommendable actions to support the recovery and 
continuation of the agricultural livelihoods that are crucial for meeting the needs so many people in 
Al Zannah and Sureij. The report concludes with those options and recommendations for 
establishing or restoring livelihoods for populations which previously relied on irrigation water for 
their central livelihoods strategies. The recommendations are market-oriented, but the war damage, 
generally, and damage to agriculture, specifically, is so extensive that continued assistance will be 
necessary to help households meet their income gap in the short term.  

The results of the EMMA data collection, as well as the response options and recommendations 
were presented at a validation workshop on the 4th of December in Gaza, attended by 34 small-
holder farmers and representation from the Ministry of Agriculture (MoA). This group validated the 
results of the EMMA data and collectively discussed and supported the recommendations. 

CONTEXT: THE SITUATION IN AL ZANNAH AND SUREIJ 

Al Zannah and Sureij are adjacent areas found within the Khan Younis governorate of Gaza. They are 
less densely populated than other parts of Gaza, and both were significantly affected by the conflict 
in August. Agriculture is the predominant livelihood pursuit of residents in these areas: 70% of the 
land in the governorate is used for agriculture. Most medium and large-size farms (4 or more 
donums2) grow a mixture of fruit trees and field crops, while small holder farmers (less than 4 
donums) more often grow only field crops such as vegetables. Farmers with adequate financial 
resources (or access to such aid) use greenhouses to augment growing practices, and all farmers 
rely heavily on irrigation water, which is provided by some 47 wells, licensed and unlicensed by the 

2 A donum is approximately one quarter of an acre, which is about one tenth of a hectare. Encyclopedia of the Middle East 
http://www.mideastweb.org/Middle-East-Encyclopedia/donum.htm  
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Palestinian Water Authority (PWA). Licensure laws are not strongly enforced, and a well’s legal 
status has no bearing on whether or not farmers will purchase the water pumped from a well. The 
price of water pumped is not different in legal and illegal wells. The arbiter of how much a cubic 
meter of water costs is the electricity required to run the pump. If a generator is required, instead of 
power from the grid, the cost of fuel raises the per unit price of water. The total farmed area of Al 
Zannah before the conflict was just over 5,000 donums, and the farmed area in Sureij was about 
3,500 donums. More than half of the farmed area is for field crops, the rest for fruit trees. As a result 
of the conflict, the actively farmed areas in Al Zannah and Sureij have fallen to 2,500 donums and 
about 1,700 donums respectively, affecting 650 small-holder farmers and 350 medium farmers and 
150 big farmers in the area.3 As a result of loss of crops and access to water, the household buying 
power of the affected farmers has been significantly reduced. 

Table 1 illustrates the scale of the broad context of war damage in the Gaza Strip, and places the 
damage to Khan Younis in that larger picture. According to a Ministry of Agriculture conflict damage 
assessment, the greatest damage in the Khan Younis governorate is in its eastern villages, and the Al 
Zannah and Sureij areas are the most affected of the eastern villages. 
Table 1:  Value of damage and losses in the agriculture sector in the 2014 conflict, as reported by the Ministry of 
Agriculture  
Location Damage and Losses (USD) Total 

Plant 
Production 

Livestock Fishery Soil & Water Plant Losses Livestock 
Losses 

Stored 
Crops 
Losses 

North 25,206,783 10,457,223 680,000 11,090,000 13,821,250 4,414,030   47,434,006 
Gaza 24,982,650 10,479,348 5,060,000 19,043,000 14,160,750 4,507,984   59,564,998 
Middle 15,456,550 8,404,993 825,000 6,671,000 10,009,500 2,120,617   31,357,543 
Khan 
Younis 

40,942,983 13,822,211 2,765,000 21,610,000 18,045,000 4,119,444   79,140,194 

Rafah 29,986,150 8,522,575 670,000 9,764,000 7,833,750 3,966,133   48,942,725 
Total 136,575,116 51,686,350 10,000,000 68,178,000 63,870,250 19,128,209 1,168,925 $350,606,851 

  38.95% 14.74% 2.85% 19.45% 18.22% 5.46% 0.33%   
 $266,439,466 USD $84,167,384 USD  

Total  $350,606,851 USD 

International donors, international non-government organization (NGOs) and local CBOs played a 
significant role in supporting farmers in the Al Zannah and Sureij areas before the conflict. The 
importance and scope of that role has increased in its wake. The conflict concluded in August, but 
the EMMA was conducted in November and December, 2014, meaning that enough time has passed 
for a number of emergency response and recovery programmes to spring up. Understanding the 
relationship between the irrigation water market and current aid efforts was an issue considered in 
the course of the EMMA. As part of contextualizing the EMMA, the table below provides a brief 
overview of active humanitarian interventions that took place or are in the process of 
implementation after the conflict. 

Table 2: Current humanitarian interventions active in Al Zannah and/or Sureij 

Intervention Current Donor 
Intervention 

Planned / Opportunities Risk Analysis / 
Assumption 

Rehabilitation of wells and 
water infrastructure 

ICRC (International 
Committee of Red Cross) 
rehabilitation of 3 wells 
in Sureij and 1 in Al 
Zannah area   

Back to business grant window 
in the PMDP 
 

PMDP prioritizes 
this sector,  funds 
available enough to 
cover needs 

3 200 out of 400 small-holder farmers in Al Zannah, and 350 out of 350 small-holder farmers in Sureij. Apart from the availability 
of water, the affects on medium and large farms were not assessed in the EMMA. 
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Intervention Current Donor 

Intervention 
Planned / Opportunities Risk Analysis / 

Assumption 
 

Rehabilitation of wells and 
water infrastructure 

No donor selected: 
concept still in 
development 
 

CRS (Catholic Relief Services) 
plans to submit a concept for 
rehabilitation of water wells and 
water infrastructure 

Availability of fund 
and donor interest 
 

Rehabilitation of 
electricity infrastructure 

Rehabilitation in some 
locations by Gaza 
electricity company   
 

 Availability of 
materials, capacity 
and funding 

Voucher for farmers to 
purchase agriculture 
inputs (pesticides, drip 
irrigation, vegetables 
seeds and seedlings)   
 

CRS provided vouchers to 
244 famers for 
agriculture inputs, 
includes drip irrigation 

CRS is studying the possibility of 
covering the whole affected 
farmers in the area vs. target 
new farmers in more 
geographical areas 

Sufficient water 
available 
 
Vouchers cover all 
the inputs needed 

Advocacy and campaigning 
to ease the crossing of well 
equipment  and accessories 

Oxfam Water, Sanitation 
and Hygiene (WASH) 
Advocacy Task Force 

Coastal Municipalities Water 
Utilities (CMWU) and PWA)have 
coordination channels with 
Israeli Civil Administration 
through Coordination of 
Government Activities in the 
Territories (COGAT)   
 

 

Voucher for households to 
purchase drinking water  

Oxfam provided vouchers 
to 885 Households in Al 
Zannah for drinking 
water, in addition to 
hygiene promotion and 
drinking water quality 
monitoring activities  
 

  

As indicated in the above-table, the humanitarian and aid response from donors and implementers 
has been rapid and robust, such as agricultural input and drinking water vouchers. Markets in Al 
Zannah and Sureij are still functioning post-war, in that there are goods and services to meet 
organic demand as well as the ‘artificial’ demand stimulated by donor programming, such as 
agricultural input or drinking water vouchers.  The destruction of crops and related blow to 
farmers, as well as general damage in the area, has a dampening effect on demand in that household 
finances are tighter. On the other hand, demand for household basics, as well as materials for 
reconstruction is high, relative to before the conflict, as families and businesses seek to rebuild and 
restock. Overall, the needs are great and outstrip the resources that have been provided by the local 
and international aid community, and as was discovered in the course of the EMMA fieldwork, there 
remains a need and opportunity to assist affected populations in meaningful ways. 

EMMA IN PRACTICE: SCOPE AND METHODOLOGY 

EMMA is a rapid market analysis approach designed to be used shortly after a sudden-onset crisis. 
The key rationale is that a working understanding of the most critical markets in an emergency 
enables key decision makers (donors, NGOs, government policy makers, etc.) to consider a broader 
and better range of responses, based on assessed market realities. The EMMA methodology focuses 
on analysis of specific, existing market systems which have been impacted by an emergency but are 
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nevertheless critical for supplying goods, services, or income for a target population in a defined 
geographical area. EMMA is not a complete value chain or economy analysis methodology, and 
because EMMA trades depth and breadth for speed, it offers only modest insights into the feasibility 
or availability of alternative or potentially new market opportunities.  

The methodology used for this study adapted the standard EMMA ten-step process, including a 
focus on key critical market systems and a combined gap, market, and response analysis. There is a 
comparison of the current market system to a baseline model of market functioning, which 
identifies key market system constraints created by 
the August conflict. The assessment followed the 
established EMMA methodology of combining three 
strands of analysis – market analysis, gap analysis, 
and response analysis – in order to understand the 
irrigation water market system and develop 
actionable programme recommendations to 
support agriculture livelihoods in Gaza. The 
analysis compared the current level of market 
functioning to a baseline time period of one year 
ago for the selected critical market system. 
Secondary sources were studied, and primary data 
was collected through qualitative and quantitative 
methods from focus group discussions with target 
populations, key informant interviews, and 
structured and semi-structured individual 
interviews with a variety of actors in the market 
system. 

The EMMA was initiated by the PMDP, funded by 
DFID and EU and led remotely by a US-based 
consultant. The primary investigator in the field 
was supported by PMDP personnel in the West 
Bank, and two field enumerators who were 
provided by the local CBO Bayader for Environment 
and Development Association (BAYADER). The 
assessment was conducted from November 18th to 
the 30th, and all field work was conducted in the 
target areas of Al Zannah and Sureij. The full field 
team complement of 3 individuals completed a two-
day induction and fieldwork preparation phase, 
then collected data in the field for five days, and finished with two days of analysis. Data collection 
tools can be seen in Annex E.  
 
  

Essential 
Preparation 

Background research, 
consultation with colleagues, 
agency mandate, target 
population needs and profiles 

Market 
Selection 

Selection of critical market systems 
and identification of key analytical 
question(s) 

Preliminary 
Analysis 

Production of initial profiles, 
seasonal calendars, maps of the 
market-system; identification of key 
informants or leads 

Fieldwork 
Preparation 

Setting the fieldwork agenda; 
devising interview structures and 
questionnaires; data sheets and 
recording formats 

Fieldwork 
Activities 

Conducting fieldwork activities 

Mapping the 
Market 

Finalising baseline and emergency 
maps, seasonal calendars, 
description of key features, 
bottlenecks, constraints 

Gap Analysis Comparison of household economic 
profiles, analysis of priority needs, 
access and gaps 

Market 
Analysis 

Analysing impact on availability, 
conduct, performance, supply and 
demand, capacity of market system 
to react 

Response 
Analysis 

Exploration of response options, 
response recommendations and 
their logic 

Communicate 
Results 

Consultation with colleagues, 
presenting conclusions to wider 
audience 

 Table 3: The ten steps of EMMA 
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AGRICULTURE IRRIGATION WATER: THE CRITICAL MARKET SYSTEM  

The EMMA methodology is based on the analysis of specific markets 
which are critical for supplying goods or income for the targeted 
population. PMDP selected agricultural irrigation water as the critical 
market system before the EMMA commenced. Pre-selection of the 
critical market system(s) is not unprecedented in an EMMA, and 
irrigation water as a critical market system and the selected target 
population dovetail into the mission and capacity of current 
programming undertaken by DAI Europe, the PMDP and its donor, 
DFID and the EU.   

As the most affected of the eastern villages, informal input from 
farmers and key informants in the Al Zannah and Sureij areas pointed 
to agriculture irrigation water as the most critical market system in 
both areas, as it was widely regarded as the greatest barrier to farmers 
regaining their livelihoods. Furthermore, study of the emergency 

response to-date shows that some agriculture interventions, such as the seed voucher programme 
being implemented by CRS, has indicated that water supply is a key constraint to restoring 
agricultural livelihoods. Water is a key resource issue in Gaza 

THE TARGET POPULATION  

The EMMA identified small-holder 
farmers in Al Zannah and Sureij as 
the target population. Although 
farmers of medium and large farms 
have been affected by the conflict, the 
small-holder farmers are the most 
vulnerable of the farmer population. 
All EMMA recommendations for the 
assessed critical market are intended 
to provide feasible programming 
recommendations to improve the 
agricultural income-earning 
opportunities available for the target 
population. This assessment defines a 
small-holder farmer as a person or 
household that self-reports as 
pursuing farming as a primary 
livelihood strategy, with 1-3 donums of 
land available for cultivation. In Al 
Zannah and Sureij, targeted farmers 
report that an average of about half of 
total household income is realized 

Area Number of Small-
Holder Farms 

Area farmed by small-
holder farmers (donums) 

AL ZANNAH 400  1000 out of 5000 in total 

SUREIJ 250  600 of out 3500 in total 

Table 4: EMMA target population 

BAYADER is a Palestinian 
non-governmental 
organization established on 
June 2007.  
The association focuses its 
work on water and 
environment, land and 
agriculture use, natural 
resources protection and 
management, solid waste 
management (waste 
reduction, recycling, 
composting), and vocational 
training and education 

Photo 1: Farmers in Al Zannah 
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from sale of produce. When considering the value of food grown for consumption by the 
household, small-holder farmers derive approximately 65% of total household income from 
agricultural activities. As such, the supply of water to crops is critical, and small-holder farmers are 
strongly affected by the disruption of the water supply as a result of the August, 2014 conflict.  

There are 400 small-holder farms in Al Zannah, and 250 in Sureij, where agriculture is the primary 
livelihood to support those households. Using the average Gaza household size of 6.4 persons4 as a 
basis for calculation, the 650 small farms partially or entirely support 4,160 people. These farmers 
grow a variety of crops, but because of constraints in key resources of land and capital, small-holder 
farmers generally grow mostly or only vegetable field crops as a livelihood activity, and not olive, 
date or almond trees which are seen on larger farms in the area. However, small-holder farmers 
often grow a modest number of fruit trees for their own consumption. The field crops grown by 
small-holder farmers are salad greens, tomatoes, eggplant, cabbage, squash and peppers. Without 
exception all the crops grown by the small-holder farmers require irrigation water (in Gaza even 
Olive trees, which are very hardy and drought-resistant require irrigation) throughout the months 
of sowing, maturing and harvesting. As such there is a strong link between the target population 
and the critical market system selected for study.  

Small-holder farmers will typically source irrigation water from more than one well. The distance 
that water must be carried from the well to the field is a key consideration due to the cost of buying 
and maintaining carrier5 plastic pipes, so farmers will source water from whichever wells are 
closest to different parts of their farms. Salinity from seawater and contamination from human 
waste are well-documented water quality issues in Gaza, however the EMMA was not able to 
quantify that effect amongst the farmers of the target group. As such, further study of water quality, 
to the extent that it affects farmers’ livelihoods, is recommended.  

The farmers purchase water from licensed and unlicensed wells, without the legal status of the 
well-being a meaningful consideration in the sourcing process. The cost of the water, as well as the 
fuel to run the generator to power the pump (or the fee per kilowatt hour) is the same, irrespective 
of whether or not the well is licensed. The estimated total irrigation water consumed per month in 
Al Zannah and Sureij is 200,000 m3, sourced from approximately 26 licensed and 21 unlicensed 
wells. Farmers pay 1 to 1.5 ILS/m3 when public electricity is available and 1.5 to 2 ILS/m3 when 
generators need to power the well pumps. The extra cost takes into account the fuel required for the 
generator. In a scenario where generators are only used for half of all water pumped, the average 
small holder farmer is paying 139 ILS (35 USD)  per month for water, which is between 14% and 
19% of average household monthly expenditure in Al Zannah and Sureij. 

SEASONAL CALENDAR FOR THE AL ZANNAH AND SUREIJ AREA 
Al Zannah and Sureij have one growing season, so all crops are harvested once in a year. Parsley is 
an exception because once it matures it can be harvested regularly until the following season. The 
wet season starts in November and lasts four months. November is also the time when wheat and 
barley must be sown. Many farmers who have lost access to irrigation water have sown wheat and 
barley, rather than suffer the financial consequences of entirely missing out on the planting season, 
and thusly the revenue of a year’s seasonal cycle. The wet season from November to February is the 
time when demand for irrigation water is lowest; the dry season from June through September is 
when the demand for irrigation water is highest. 

4 The World Bank, October  “Coping with Conflict: Poverty and Inclusion in the West Bank and Gaza”, pg. 24,  2011 
5 carrier lines are generally 2.5 inches in diameter. Pipes from wells are 4 inches in diameter. At the farm gate for a small-holder 

farm, carrier lines are 4 inches in diameter, with 3-inch pipes as branches. From the branches 1.5 inch pipes are connected 
as ‘drip’ lines. 
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Table 5: Seasonal Calendar for Crops 

Seasonal Calendar O N D J F M A M J J A S 

Seasonal Crops ( Sowing season: S, Mid Season: M, Harvest season: H) 
Olive H H           

Palm H           H 

Almond         H    

Spinach S M H H        S 
Squash S M M H  S M M H    

Rucola  H H         S 
Parsley S S M H H H H H H H H  
Dill M M H H H H      S 
Tomato M H H         S 
Cabbage S M M  H H      S 
Egg Plant H H H        S M 
Local pepper     S M M H H    
Wheat, barley  S S M M M M H H    
Dry Season             
Wet Season             
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THE IRRIGATION WATER MARKET SYSTEM 

Irrigation water figures prominently into the agricultural activities of Al Zannah and Sureij: in 
November, 2014, well operators interviewed during this EMMA study estimate that they have 
pumped 237,200 m3 per month of water as per the collected datasheets, feeding 8,500 donums of 
land under irrigation. Reliance on water pumped from wells is widespread in Gaza, too: 189 million 
m3 were pumped from the Gaza Strip aquifer in 2012.6 Despite the fact that the volume of water 
extraction exceeds the replacement rate, which has led to contamination of water sources by 
seawater encroachment and sewage7, the licensure and regulation of well digging and operating is 
weak. Of the 12 well owners interviewed for the EMMA, only half were licensed. Unlicensed water 
wells constituted approximately 21% of the total water pumped per month in the baseline pre-
emergency situation. The current law is that landholders, who own 5 or more donums of land are 
eligible for digging their own well, provided they successfully complete the permitting process. As 
such, wells located on small farms are unlicensed, but as stated below, most wells are located on 
medium or large farms. 

The below market maps are visual depictions of the irrigation market system in the Al Zannah and 
Sureij. These maps demonstrate the connections between the actors in the market system, as well 
as the tangible and intangible elements of the relationships between well owners and those who 
purchase irrigation water. The market chain in the middle portion of each market maps illustrates 
the connections of water market actors. The central part of the market map is kept intentionally 
simple so as to highlight the key relationship: water supplier and farmer. On the map there are also 
policies which regulate the market system as well as infrastructure, inputs, and services which 
facilitate the connections between well owners, farmers and markets. Policies, regulations, 
institutions and other elements that affect the market system are represented on the upper third of 
the market map, whereas the infrastructure and inputs upon which the irrigation water market 
depends is represented at the bottom third of each map. 
  

6 Palestinian Water Authority Status Report of Water Resources in the Occupied State of Palestine, 2012, page iv 
7 Pauline Chetcuti, Louise Finan, “Action Against Hunger-International, Gaza Blockade: Help Them Grow”, 2013 page 10 
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BASELINE MARKET MAP 

Below is a brief description of the key elements of the irrigation water market system prior to the 
conflict in August. 

Photo 2: Cement water tanks for irrigation water storage next to damaged water wells in Al Zannah
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THE MARKET CHAIN ANALYSIS 

The market chain is the relationship between small-holder farmers and the market actors who 
supply them with water. The baseline irrigation water market system in Al Zannah and Sureij is 
characterized by a strong dependence on irrigation for agriculture activities. Fruit trees and field 
crops of vegetables require intensive irrigation in the semi-arid climate and soil conditions of Gaza. 

Farmers / Buyers of Irrigation Water: The EMMA study grouped farmers according to the 
area of land they cultivate. Large farms, with more than 10 donums of land, cultivate a mixture of 
fruit trees and field crops – mostly vegetables. The same is true for medium-sized farms. Some small 
farmers also cultivate fruit trees, but the 
majority cultivates only field crops. Medium 
and large sized farms invest in greenhouses, 
which produce higher crop yields with less 
water. However, greenhouses are not 
numerous: before the conflict there were 25 in 
Al Zannah and zero in Sureij.8 Covering crop 
rows in landscaping fabric reduces the amount 
of water needed by limiting evaporation. 
However, such fabric is used only by a minority 
of farmers,9 very few of whom are small-holders. Greenhouses and crop covering fabric are 
generally beyond the financial means of small-holder farmers. Depending on the crop and type of 
materials used, crop cover fabric costs between 170 and 300 USD per donum per seasonal cycle. 

According to the PWA, small-holder farmers typically need about 700-900 cubic meters of irrigation 
water per donum per year for field crops.10 Irrigation water consumption goes down in the wet 
season (November to February) and up in the dry season (June to September). 

Well Owners/Suppliers of Irrigation Water: Well owners are also farmers. There are no 
private enterprises which are set up to only pump and sell irrigation water. Wells are to be found on 
large, medium and small-size farms, but the majority of wells are found on medium and large farms, 
and the vast majority of irrigation water pumped in Al Zannah and Sureij comes from those wells. 
Some small wells are used only for the owner’s needs, but most well owners supply water to one or 
more other farms. The PWA licensing restricts well owners volume of water pumped according to 
the number of donums of land and type of crops served by the well.  Most wells are metered, but the 
PWA rarely checks the meters; they’re used by well owners to assess charges to water buyers. 
Without adequate enforcement, a well owner very frequently pumps more water than is allowed 
under the terms of the well license.11 Well owners are also required to provide a water test and 
chemical analysis certificate endorsed by a laboratory for each annual renewal of a well license. 
However, no well owners follow the letter of the law, and it is not enforced. Information about water 
quality (mainly chloride and nitrate levels) is obtained by the MoA/PWA by requesting it of well 
owners, but only for obtaining information, and unrelated to licensing. 

8 Greenhouses cost between 5,000 and 7,000 USD, which is beyond the means of small-holder farmers 
9 Ministry of Agriculture Report 2011-2012, 16% of cultivated land in Gaza utilizes open field cover. 52% is open field. 
10 A donum of fruit trees requires less water than vegetables: typically 300 cubic meters of water per year. 
11 Well owners interviewed in the EMMA process estimated up to 70,000 cubic meters/year 

Farm 
Size 

Number 
of 

Farmers 

Volume of Irrigated Water 
Consumption (cubic 

meters/month) 
Small 650 51,250 

Medium 350 67,500 
Large 150 81,250 

Table 6: Farmer size categories and irrigation water 
consumption 
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MARKET INFRASTRUCTURE AND INPUTS  

Well Drilling Services:  

Irrigation wells are generally drilled by contracting companies. There are about 15 licensed by PWA 
and 30 unlicensed well drillers, including Individuals who provide mainly well digging services. 
Wells are plumbed with 6, 8, or 12-inch diameter pipes, and water pumps are run on motors of 3-30 
horsepower. The cost of the well includes whatever pipe is necessary to plumb the well. The deeper 

the well the more 
expensive it is. 
Plastic pipes are 
locally made, and 
metal pipes and well 
drilling and pumping 
equipment is 
imported.  
 

Equipment and 
Spare Parts: 

Equipment and spare 
parts are all 
imported, and there 
are 5 PWA-licensed 
companies and 1 
unlicensed company 
in Gaza in the 
business of 
supplying equipment 
and spare parts. The 

majority of equipment 
and spare parts are 
available in the local 

market, except for steel pipes (6, 8, and 10 inches in diameter) and stainless steel poles, as they are 
classified by the Israeli as dual use materials12 and aren’t allowed across the border into Gaza. 
However, well operators replace steel pipes and stainless steel poles with plastic or used materials.  

Furthermore, there are 20 damaged concrete water storage (10 Vertical and 10 Horizontal) tanks 
that have a capacity of up to 100 m3 of irrigation water storage. It is estimated that that the average 
estimated cost of rehabilitating each cement tank is ILS 60,000 because they vary in damages from 
minor to major. These concrete tanks are constructed above ground at enough height to leverage 
gravity in the irrigation water distribution once water from the well is pumped into it. This is also 
supplemented with additional pumping.  

There are two companies that sell equipment and parts to be used ‘inside the well’ such as 
submersible and non-submersible water pumps, pipes, and generators. They also sell large13 carrier 

12 Israeli Ministry of Foreign Affairs, List  no. 1: Items Subject to Specific Permission/ List no. 2: Construction Items and Materials 
http://mfa.gov.il/MFA/ForeignPolicy/Peace/Humanitarian/Pages/Lists_Controlled_Entry_Items_4-Jul-2010.aspx July 4, 2010 

Item Price 
(ILS) 

Vertical 

Price  
(ILS)  

Horizontal 

Price   
(ILS)  

Vertical 

Price   
(ILS) 

Horizontal 

Pipes, Poles, Sockets, Electrical 
Unit Calculated for 7 Vertical and 8 
Horizontal Wells 

140000 329000 160000 376000 

Turbine & Accessories (9 HP) 
Calculated for 7 Vertical and 8 
Horizontal Wells 

84000 84000 96000 96000 

Horizontal Pump Sets (7HP) 
Calculated for 8 Horizontal Wells   

189000 189000   

Submersible Pump Set (20 Horse 
power) Calculated for 7 Vertical 
Wells 

  80000 80000 

Drainage Base Calculated for 10 
Vertical and 20 Horizontal Wells 

50000 50000 100000 100000 

Meters , Distributors, Valves, 
Filters Calculated for 10 Vertical 
and 20 Horizontal Wells 

40000 40000 80000 80000 

Subtotal  503000 692000 516000 732000 

Generator  350000 350000 700000 700000 

Total with Generator  853,000 1,042,000 1,216,000 1,432,000 

Table 7: Average cost of repairing 31 water wells, (10 vertical wells 80 meters deep, 21 
horizontal wells)   
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lines that are used ‘outside the well’. These vendors exhibit cartel-like behaviours in that they 
control the market and are setting high prices. There is a shortage of pumps; well maintenance 
companies report that the price of well equipment has doubled relative to pre-war prices, mainly 
because of the closure of the tunnels used to smuggle materials into Gaza, and Israeli border 
restrictions on large capacity pumps (25 to 70 horse power). According to suppliers interviewed, 
large capacity pumps are available, but require a lead time of 4-10 weeks to complete the transport 
and border crossing. Small pumps (1 to 7 horse power) are available in the local market, at prices 
higher than before the war.14 Smaller pumps are used to pump water out of a 13-20 cubic meter 
storage pond or container, sometimes used as a distribution point: a large pipe carries water from 
the well to the distribution point, where a metered pump (with electricity source) pushes water 
through smaller pipes to a handful of farms. A list of materials and prices for cement and plastic 
irrigation ponds can be found in Annex B. 

Electricity and Fuel:  

Wells require electricity to run their pumps.  In the baseline situation the electric grid operated on a 
cycle of 6 hours on, 12 hours off. The electricity consumption to operate irrigation wells are 
determined firstly by the type of the well (horizontal or vertical), and the capacity of the pump: 
some wells require 30 horsepower, while other wells require less pumping power: 3-7 horsepower. 
The larger the horsepower and the area to be irrigated, the greater the fuel costs or electricity needs 
are for its operation. When the grid is off, or not connected, pumps depend on generators for 
electricity, the fuel for which costs 1.5-2 ILS per cubic meter of water. 

Agriculture Input Vendors:  

Farmers usually use 
different types of 
agriculture inputs, which 
are mostly available in 
the local market, except 
for some inputs which 
are classified by the 
Israeli government as 
dual uses. The major 
suppliers are Khdair, Abu 
Halima, and Abu Zuhri, 
who import all 
agricultural inputs and 
distribute to retail stores 
across the Gaza Strip. 
Most farmers from the 
Sureij area purchase the 
inputs from Al-Qarara and centre of Khan Younis Governorate, while Al Zannah farmers purchase 
from Bani Suheila. Most of the input suppliers sell equipment that is ‘outside of the well’, for 
example small15 carrier lines, and drip and sprinkle irrigation pipes. They also sell herbicides, 
pesticides, and seeds. Suppliers interviewed in the EMMA data collection phase report that their 

13 Four inches in diameter and larger 
14 prices vary depending on horsepower, whether the pump is new/used, and its make and model. 
15 four inches or less in diameter 

Item Unit Price 
(ILS) 

Quantity Total Price 
(ILS) 

Main Carrier Lines (4 inch)  15 ILS /meter 100 meter 1500 
Sub Carrier lines (2.5 inch)  3 ILS /meter 100 meter 300 
Transformers (4 inch) 20 ILS /unit 2 units 40 
Transformers (2.5 inch) and filters  20 ILS / unit 4 units 80 
Control valves (2.5 inch)  20 ILS /valve 2 valves 40 
Connectors (2.5 inch)  15 ILS / unit 4 units 60 
Transformers (16mm)  5 ILS /unit 20 units 100 
Drip networks  0.8 ILs /meter 1500 

meter 
1200 

Pesticides injection pumps - Israeli 
(new) 

2500 ILS / 
pump 

1 pump 2500 

Pesticides injection pumps - 
Egyptian (used)  

1000 ILS / 
pump 

1 pump 1000 

Total (with Egyptian pump   4320 
Total (with Israeli pump)    5820 

Table 8: Average cost of an irrigation system for 1 Donum of field crops 100 
meters from a well 
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stocks of carrier lines are plentiful (some are already selling to INGOS providing inputs to farmers 
outside of the Al Zannah and Sureij areas), and restocking is not an issue. However, there is a 
shortage of new stainless steel pipes, due to border restrictions. Plastic drip and sprinkle irrigation 
pipes are readily available: the three local importers have plenty of stock and are able to restock 
within 2-3 few weeks and distribute to the retailers across the Gaza Strip. Prices have remained 
stable relative to pre-conflict levels. Additional list of common agriculture inputs and average 
costing for a voucher system and their prices can be found in Annex A.   
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MARKET ENVIRONMENT AND ACTORS 

Palestinian Water Authority (PWA) Licensing and Enforcement: PWA and Ministry of 
Agriculture (MoA) are the principal governmental bodies playing a noteworthy role in the irrigation 
water market environment.  The PWA is under-resourced, and is not able to adequately enforce 
permitting laws for water wells. As such, the water market system has developed with only a light 
touch from the guiding hand of public policy. The PWA has 
two staff and one vehicle to monitor the entire Gaza Strip. 
Monitoring is closest for the newly established wells, but 
older, unlicensed wells are generally not addressed and 
brought into official licensure. The only real incentive for well 
owners to license their wells is to gain eligibility to receive 
NGO/INGO assistance in the event of damage to the well.  

The volume of water a well operator can pump from a 
licensed well is set by the PWA, using criteria mainly related 
to topography, and area and crop to be irrigated. If a PWA 
meter reader16 discovers a greater volume has been pumped, 
a fine is levied.17  Officially, the digging of wells is prohibited in western Gaza. The drilling of private 
wells generally costs 3,000 to 5,000 Jordanian Dinar (JOD)18 to dig a well of 60 to 80 meters depth. 
Greater depth costs more, and price can vary depending on the materials chosen. The drilling price 
is a recent phenomenon. Wells used to be considerably more expensive (upwards of 10,000 JOD, 
which is about $14,000 USD), but 3-4 years ago there was an increase in locally-available 
technology and growth of a wider skill base in the well digging business in Gaza, which lowered 
prices due to increased competition. 

The total amount of water supplied in Gaza provides each person with an average of 96 liters per 
capita per day (lpc/day) in Gaza. The stated objective of the PWA is increase clean water availability 
to provide 120 lpc/day of quality water by 2030.19 However, 95% of water currently pumped in 
Gaza is of unacceptable quality.20 

International Non-Government Organisations and Local Non-Government Organisations: 
More than 70% of the Gaza population relies on humanitarian aid.21 International humanitarian aid 
is providing a life line to the majority of Gazans and is still very much needed. Small scale farmers in 
Gaza rely mostly on aid, especially in green house rehabilitation, land rehabilitation, distribution of 
irrigation nets, provision of seeds and seedlings, and subsidization of labour. NGOs are 
complementing the role of MOA in providing the needed extension services to the farmers; however 
assistance project mandates is not enough, in aggregate to meet all needs. Currently, the majority of 

16 All licensed well operators used to have functioning meters, but the majority of meters (19) were damaged in the conflict. By 
design, PWA reads each meter at least once a year. However, a lack of human resources means that meter reading is done 
less frequently. 

17 The license fee for a well is 4,000 ILS. Annual license renewal is 100 ILS. Water tests cost 250 ILS. PWA-levied fines are 
assessed by the Authority on a case by case basis. 

18 4,226 USD to 5,635 USD 
19 “Gaza Strip Water Management”, 

http://aquapedia.waterdiplomacy.org/wiki/index.php?title=Gaza_Strip_Water_Management#Summary, Water Diplomacy 
AquaPedia Case Study Database, National Science Foundation, Tufts University, Oregon State University, 22 October, 2014 

20 Palestinian Water Authority “Status Report of Water Resources in the Occupied State of Palestine, 2012”, pages 9-10 
21 United Nations Relief and Works Agency “Where We Work” http://www.unrwa.org/where-we-work/gaza-strip, 1 January, 

2014 

What MOA Requires of Well 
Owners 

-Commitment to limit the amount 
of water pumped in accordance 
with registration 
-100 meters distance between new 
well and other wells in the area 
-Quality checks for the water to 
determine if it is usable for 
drinking or agriculture. 
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INGOs/NGOs interventions is for emergency response or early recovery, and as such are not long-
term solutions. At the moment, CRS are responding to the famers' needs in Al Zannah and Sureij by 
providing vouchers to the most vulnerable farmers to help them accessing the main agriculture 
inputs. ICRC is rehabilitating some water wells and infrastructure, and distributing seeds suitable 
for rain fed farming.  

Water and the Environment: The semi-arid Middle East suffers from a chronic scarcity of water. 
The causes are multiple and depend both on nature and man. Some of these factors are climate 
change, drought, desertification, urbanization, over-consumption, waste and pollution. Politics in 
the West Bank and Gaza also present special challenges when it comes to accessing and distributing 
water resources. With no perennial streams and low rainfall, Gaza relies almost completely on the 
underlying coastal aquifer.22  The water currently pumped from the coastal aquifer is divided into 
92.8 mcm for urban and domestic use and 86 mcm for agricultural use. Most residents buy their 
drinking water from door-to-door salespeople who sell water that has been treated in government 
or private facilities, (such as desalination plants) or facilities run by charities throughout Gaza. 
Water used for Agriculture is pumped from wells in or close to areas where the water is to be used. 
With the aquifer abstraction rate well beyond what can be replenished naturally,23 water-thirsty 
crops reduce what is available for drinking. Deteriorating distribution networks and treatment 
facilities have led to water loss and health risks. Runoff from farmland and industry and creeping 
sea water have polluted springs and underground reserves.24 

The larger ecological and political picture means that water and water management will always be 
challenging in Al Zannah and Sureij, and issues at the macro level are a limiting factor in meeting 
demand and the prospects for growth in the agricultural sector. The destruction of wells (See a 
Sample List in Annex D) and carrier lines in the August conflict present a more immediate problem 
for households reliant on agriculture for their livelihoods, because the crops on which farmers 
traditionally depend will not grow without immediate access to irrigation water. 

 The lack of suitable water for agriculture in Gaza is one of the largest factors affecting agricultural 
production. The coastal aquifer on which Gaza sits has become increasingly polluted and research 
has estimated the aquifer may be totally unusable as early as 2016.25 The leaking of sewage and 
seawater into the aquifer means that many of the traditional wells used by farmers are 
contaminated and not suitable for growing export crops such as strawberries and tomatoes. 
Repeated military incursions have caused extensive damage to water systems necessary for 
agriculture, and have also depleted farmers’ ability to continue investing in rehabilitating their 
water systems. It is estimated that the Israeli military destroyed around 370 agricultural wells and 
related irrigation networks in the Gaza Strip during the second Intifada, from 2000-2005. During 
Operation Cast Lead in 2009, damage to agricultural infrastructure, including water and irrigation 
networks was estimated at US$ 77.8 million. The continued blockade on the Gaza Strip prevents 
entry of the materials necessary to repair, rehabilitate and maintain infrastructure.26  In 2014 war, 
the MoA estimates that the value of total damages in the soil and irrigation water systems is 
upwards of 68.2 million USD. The total number of damaged agriculture wells is about 202, 25% of 
which are in the Khan Younis. This actual number is expected to be greater, as according to the 
EMMA study, the total number of damaged wells in only Al Zannah and Sureij is 35. 

22 Palestinian Water Authority “Status Report of Water Resources in the Occupied State of Palestine, 2012”, page 9 
23 ibid 
24 Anera, “Water in the West Bank and Gaza”Vol. 2, March, 2012, page 1 
25 United Nations, “Gaza in 2020: A Liveable Place?”, August 2012, page 3 
26 Accion Contre la Faim International Network, “Gaza Blockade: Help Them Grow”, 2013 Page 11 
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EMERGENCY-AFFECTED MARKET MAP 

This section analyses the impact of the conflict on irrigation water market. An emergency-affected 
market map is presented, below, showing the impact of the crisis on the market systems. Overall, 
the most striking feature of the post-emergency market system is the near total disruption of the 
linkage between farmers and well-owners.  

 

 
Photo 2: Destroyed fruit trees in Al Zannah 

 
26 | P a g e  

 



 27 

   

Water 
infrastructure 
wells, pumps 
pipes,  ponds, 

generators  
 Electricity 

Supply 

Licensed Agriculture Wells 
 

Non Licensed Agriculture Wells 
 

Large Scale Producers (>10 dunum) 

Medium Scale Producers (4-10 
  

Small Scale Producers (1-3 dunum)  

Seasonality 

Borders and 
Security 

Licensing and 
Enforcement 

Regulatory 
Agencies 

(PWA, MOA) 

Donors  

Well 
Drillers Equipment, 

accessories and 
Spare Parts  

Diesel/Fuel 

Water and 
Environmental 

Issues 

V: 9,100 M3 /month  
P: ( 1-1.5ILS)/ M3 Electricity, ( 1.5-2ILS)/ M3 Fuel 

N: 7  
 

 

 

V: Volume  
P: Price  
N: Number  
 

Urbanization  

Agriculture 
Inputs  

V: 6,900 M3 /month  
P: ( 1-1.5ILS)/ M3 Electricity, ( 1.5-2ILS)/ M3 Fuel 

N: 5  
 

 

 

V: 30,250 M3 /month 
P:( 1-1.5ILS)/ M3 Electricity,( 1.5-2ILS)/ M3 Fuel 
N: 150 

V: 15,000 M3 /month 
P:(1 -1.5 ILS)/ M3 Electricity, ( 1.5-2 ILS)/ M3 Fuel 
N: 350  
 

V: 10,000 M3 /month 
P: (1 -1.5 ILS)/ M3 Electricity, ( 1.5-2 ILS)/ M3 Fuel 
N: 650 
 

INGOs, 
NGOs  

Emergency Affected Market System Map Irrigation Water in Al Zannah & Sureij  

The market environment 
(institutions, rules, norms & 
trends  

The market Chain Actors  (market actors and their linkages)  
 
 

Key infrastructure, 
inputs & market 
development services  
 
 

Wells Owners outside the neighborhood  

V: 5000 M3 /month  
P: (1.5ILS)/ M3 Electricity, (2ILS)/ M3 Fuel 

N: 1  
 

 

 

 Partial Disruption 

 Major Disruption 

    Critical Issue  
 

 

 

 

 
 

 

 

 

 

 

 
27 | P a g e  

 



 28 

Electricity and Fuel: Electricity infrastructure has been severely damaged: approximately 70% 
requires repair.27 As such, fuel for generators is crucial for operation of well pumps. Fuel prices 
remain the same, indicating a readiness of supply. However, farmers in the target group are not 
spending money on fuel or electricity as part of the fee for pumping irrigation because the pipes to 
carry the water to their fields are unusable.  

Water Infrastructure: The conflict damaged or destroyed the irrigation infrastructure as to make 
the systems unusable for most small-holder the farmers. Carrier lines are broken, and pumps and 
water wells are damaged. The PMDP rapid assessment in October, 2014 lists 35 wells as non-
functioning due to war damage. Since each well often supplies many farmers, there is a negative 
multiplier effect when a well stops pumping water. Owners of large farms have started purchasing 
water from well owners outside their area, by running carrier lines to wells previously considered 
too far away. The amount of water being pumped from these newly utilized sources is small though: 
approximately 5,000 m3 per month. 

Farmers: The destruction of water infrastructure has partially or completely disrupted access to 
water for small, medium and large-holder farmers in Al Zannah, and been nearly totally disrupted in 
Sureij. As a result, the volume of water consumed per month by small, medium and large size farms 
has fallen by half in Al Zannah, and to close to zero in Sureij. Large farms with adequate resources 
have been buying water from well owners outside the area, by which pipes are purchased and laid, 
connecting to the pump.  

As a result of the collapse of irrigation water supply, most farmers in the target group are switching 
to less water-intensive crops, such as barley and wheat, that can be grown with rainwater. As the 
seasonal calendar indicates, the time for planting is now, and farmers are sowing so as not to miss a 
growing season while waiting for the restoration of the water supply. The process of growing, 
harvesting and selling barley and wheat is more complicated than vegetable field crops. Barley and 
wheat need to be harvested all at once (or as close to all at once as farmers can manage), and 
farmers need to pre-identify a buyer and arrange logistics ahead of time. Contrast that process to 
field vegetables, with which small-holder farmers have much more experience. Field vegetables can 
be sold as they’re harvested, and sold easily at the farm gate or at the market.  

A gap in the qualitative and quantitative data on rainwater infrastructure and farmer capacity 
makes it unclear where small-holder farmers’ technical skills require improvement in order to 
successfully cultivate high yield rain fed crops. Proper rain fed cultivation may require catchment 
areas, trenches and other works and infrastructure that have yet to be widely developed or 
repaired.  

  
  

27 PMDP rapid assessment, 2014 
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GAP ANALYSIS: IRRIGATION WATER  

The volume of irrigation water consumed for agriculture in Al Zannah and Sureij in the post 
emergency situation is dramatically less than the pre-emergency baseline. As seen in the table 
below, the volume of water from licensed and unlicensed wells consumed in Sureij is effectively 
zero. Consumption is zero because wells and carrier lines have been damaged or destroyed. The 

damage and destruction of 
irrigation infrastructure skews the 

demand for irrigation water. 
Farmers who see no prospect of 
regaining access to irrigation 
water in time for planting this 
season’s crop have turned to 
crops that don’t require 
irrigation water, which would 
reduce the gap between supply 
and demand. However, it is likely 
that farmers would return to 

irrigation-fed crops if the supply was available to support their demand. According to data collected 
from farmers interviewed for the EMMA, the volume of irrigation water consumed per month is 
close to 200,000; more than is estimated by the PWA. It is understood that the difference between 
the PWA and self-reported figures is accounted for by unlicensed wells. 
 
 In general, the profitability of rain-fed crops is less 
than irrigated crops, and the yield is lower, because 
after sowing seeds, unreliable timing and volume 
of rainwater can reduce the number of seeds which 
germinate. Selling vegetables at market is 
logistically easier for small-holder farmers and 
generates higher income when the crops are 
irrigated. The harvesting can be done piecemeal 
(less labor intensive), and can be easily sold to a 
variety of market actors, or even sold at the ‘farm 
gate’. Wheat and barley are more labor intensive 
for harvesting, and can be sold to certain traders 
and households in the area. The market is more 
irregular, so farmers have to identify buyers ahead 
of the time of sale. 
 
  
  

28 Farm inputs include irrigation water, carrier lines, water pumping equipment, herbicides, pesticides, fertilizer, casual and 
formal labor, seeds, and tools. 

Legal Status Location Monthly 
consumption 

of water 
(cubic meters 

/ month) 
before 
conflict 

Monthly 
consumption 

of water 
(cubic meters 

/ month) 
after conflict 

Gap  
(cubic 

meters / 
month) 

Licensed Al Zannah  60,000 9,100 50,900 
Unlicensed Al Zannah 40,000 6,900 33,100 

Licensed Sureij 87,000 0 87,000 
Unlicensed Sureij 10,200 0 10,200 

Table 9: Farm consumption of irrigation water 

Item % Baseline % 
Emergency 

Affected 
Food produced for HH 
consumption 

29 % 29% 

Sale of produce and 
livestock 

51 % 21 % 

Small business 
earnings 

14 % 0% 

Charity and Aid 6% 50 % 

TOTAL 100% 100% 

Item % 
Baseline 

% Emergency 
Affected 

Food Purchased 30% 49% 
Fuel 16% 19% 
Healthcare 6% 8 % 
Farm Inputs28 19 % 0% 
Transportation 6% 6% 
Water 4% 5% 
Other HH Items 3% 4% 
Value of Own 
Food Consumed 

9% 1% 

Education  7% 8 % 
TOTAL 100% 100% 

Tables 10 and 11: Estimated 
average household income 
and expenditure in Sureij 
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GAP ANALYSIS: HOUSEHOLD INCOME AND EXPENDITURE 

Ten household interviews were conducted in Al Zannah, and 8 were conducted in Sureij. Household 
size ranged from 5 to 17 persons. The results of households' interviews shows changes in 
expenditure patterns compared to the baseline situation in both Al Zannah and Sureij. In the Sureij 
area, the percentage of household expenditure on purchasing food has been increased to reach 
about half of the total expenditure, as most of the families become more dependent on purchased 
food rather than their own food for consumption. Expenditure on farm inputs has declined to 
almost zero, because farmers have shifted their farming styles to rain fed crops which were 
subsidized by INGOs.  

In Sureij, the average value of household monthly expenditure fell from 1881 ILS to 1469 ILS; a drop 
of 22%, which indicates how families in the Sureij area are affected by losing farming as the main 
source of income. The figures of the HHs profiles in the Sureij area show the sales of surplus 
produce as the main source of income for the families before the conflict, while currently families 
depend mostly on aid. There is adequate evidence that the majority of small scale farmers will 
become more vulnerable to food insecurity unless the charity and donor assistance continue or the 
water wells and agriculture infrastructure are rehabilitated.  

 
In Al Zannah, household expenditures 

have risen, while incomes have 
fallen: the average value of monthly 
household expenditure increased 
from 1,588 to 2060 ILS, a 23% 
change, while the average income 
declined by 42%, increasing the 
small scale farmers’ vulnerability. 
The value of ‘own food consumed’ 
reduction from 9% to 1% indicates 
a cash squeeze: households have to 
sell their food rather than eat it 
because they need the income. 
Average household expenditure has 
been decreased for inputs because 
of increased reliance on donor-
provided inputs, and because 
irrigation infrastructure is damaged 
to the point where water can’t be 
purchased. Expenditures on 
housing maintenance increased by 
15% as people prioritized repairing 
their partially damaged homes. 
Food prices are higher than before 
the conflict, so people are paying 

more per unit. Declining purchasing power and loss of agricultural livelihoods mean that many 
households are buying only essential foods, and otherwise relying on aid. 
 
  

Item % Baseline % 
Emergency 

Affected 
Food Purchased 22% 18% 
Fuel 8% 14% 
Healthcare 4% 6% 
Farm Inputs 18% 14% 
Transportation 2% 3% 
Water 17% 9% 
Other HH Items 7% 8% 
Value of Own Food Consumed 22% 13% 
Housing (maintenance, rent) 0 %  15%  

TOTAL 100% 100% 

Tables 12 and 13: Estimated average percentages of monthly 
household expenditure and income, Al Zannah 

Item % Baseline % Emergency 
Affected 

Food produced for HH 
consumption 

17% 25% 

Sale of produce and livestock 49% 41% 
Small business earnings 6% 4% 
Salary or wages 6% 4% 
Charity and Aid 13% 21% 
Sale of assets 9% 7% 

TOTAL 100% 100% 
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MARKET ANALYSIS and STRATEGY 

The remainder of the EMMA methodology is the market analysis that will look at the potential 
capacity of the irrigation water market system to meet demand and contribute to recovery of 
agricultural livelihoods. The two key analytical questions chosen for the EMMA will guide the 
analysis. 

Key Analytical Question 1: What is the capacity of the water providers to meet the current 
and near future demand? What are the constraints of the current suppliers to meet demand? 

The water supply system farmers used before the conflict cannot meet demand. In Sureij there is 
currently no capacity for supplying irrigation water. In Al Zannah a small fraction of the pre-conflict 
capacity remains. Water providers outside the area have hooked up wells to some larger farms in Al 
Zannah, but still can only meet a small percentage of the demand for irrigation water. The main 
constraint is damage to water infrastructure, and the extent of the damage to the water networks, 
including wells, pumping equipment and carrier lines, indicates that there is little prospect of the 
providers being able to resume pre-conflict levels of water supply in the near future. The supplies 

for rehabilitating the water system 
are available in the market – 
although it’s not clear if there the 
supply chain could fulfil all the 
need without prices being affected 
– so if farmers and well owners had 
the necessary funds, a significant 
amount of water supply could be 
restored in a few months’ work. 
However, the main constraint to 
repairs being undertaken is money 
–most farmers don’t have the 
financial wherewithal to replace or 
repair their water infrastructure.  
 
 

 
 
 
 
 

 
Key Analytical Question 2: To what extent does the irrigation water market contribute to the 
recovery of pre-emergency production levels, and what opportunity is presented to improve 
on pre-emergency production levels for small-holder farmers?  

There are significant challenges on both the supply and demand sides of the irrigation water market 
system. The irrigation water market currently contributes almost nothing to the recovery process 
being undertaken by small-holder farmers. The market is moribund, and significant investment is 
required to restore it, but most small-holder farmers don’t have the necessary capital or access to 
such credit. Farmer purchasing power, especially for small-holder farmers will remain low – below 
the threshold at which they can afford to comprehensively rehabilitate their irrigation water 
infrastructure – for some time. Without artificial stimulation of their purchasing power (grants, 

Photo 4: Damaged water carrier lines in a destroyed fruit tree field in the Isreej 
area of Al Zannah 

Strategy to Address Key Question 1: 

Increase capacity of the water providers to meet the current and near future demand 
by small-holder farmers for irrigation water farming 
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Strategy to Address Key Question 2: 

On short-term, kick start artificial stimulation in lieu of weak purchasing power by 
farmers to replace the damaged water irrigation system (outside of the well) 

On medium-long term, facilitate with key stakeholders to implement suggested 
interventions / recommendations in this report to change behaviour related to water 
policies and its governance, sustainable farming habits and know-how techniques, 
technologies of drip and sprinkler irrigation; green houses and cloths as well as soil 
tests.    

 

vouchers, loans), small-holder farmers are investing their money and energy in farming crops that 
don’t require irrigation water. This has a further deadening effect on the revival of the irrigation 
water market. Presupposing that damage to arable land could be repaired by farmers, a functional 
irrigation water market would have a significant positive impact on recovery: the resumption of 
normal agricultural activities would restore the seasonal economic rhythm of small farms. At the 
household level, income and expenditure would balance out to more sustainable, pre-conflict levels, 
and fewer financial decisions would hinge on the cash crunch seen in households interviewed in Al 
Zannah and Sureij. 

Farmers have faced war damages in the past, and have partially managed to recover their irrigation 
systems. The use of microloans is effectively zero amongst farmers, because of concerns with 
violating the Islamic tenet against usury. Although sharia-compliant lending instruments are 
available, farmers are sceptical that the process is properly halal. So, connecting farmers to 
microfinance institutions is not the preferred option, as it is considered culturally unacceptable.  

However, a return to ‘normal’ use of irrigation water is ecologically unsustainable, and actually 
works against farmers long-term interests: the aquifer might become unusable because of overuse 
or contamination. As such, the real opportunity to improve on pre-emergency production levels is 
to foster behaviour change when it comes to how farmers source and manage water resources. 
Increased use of crop covering cloths and greenhouses, and cultivation of less water-intensive crops 
are the best, achievable options. 
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RECOMMENDATIONS 

The ninth step of the EMMA methodology is Response Analysis, which is a process for identifying 
the appropriate programming options related to the irrigation water market system in order to 
generate income-earning opportunities for the target group and others for whom programmes 
might be designed. The response analysis step of EMMA ties together the previous two strands of 
analysis – gap analysis, which estimates the scale of the income gap needed to be closed through 
income-earning opportunities, and market analysis, which seeks to understand the effect of the 
conflict on the irrigation water market system and its capacity to contribute to rebuilding the 
livelihoods of small-holder farmers (and others) in Al Zannah and Sureij.  

Response analysis is a two-step process. The first step is identifying a long list of potential response 
options that could be implemented to improve agriculture livelihood opportunities for the target 
group. These options are listed in a ‘Response Options Matrix’ and the relative pros/cons of each 
option is analysed. Based on this analysis, specific programming options or combinations of options 
are selected to be the most appropriate programming options given context and market 
functionality, in order to support households to close the income gap. EMMA recommendations can 
include both direct programming options which are targeted directly at the small-holder farmer in 
order to improve his/her ability to earn a living from sourcing and managing irrigation water, or 
indirect interventions targeted at another actor within the market system in order to eventually 
expand income-earning opportunities small-holder farmers and other farmers affected by the 
conflict. Below only the programming recommendations are presented. To see the full ‘Response 
Options Matrix’ used for identifying these recommendations, please see Annex C.  

Below are the response recommendations, which are the best choices for programmatic and 
organizational response to the needs and dynamics understood as a result of the EMMA process. No 
single intervention described below provides a comprehensive answer to the challenge of 
rehabilitating the irrigation water market and restoring agricultural livelihoods in Al Zannah and 
Sureij. A thoughtful combination of selected interventions is most auspicious, and the balance of 
focus and resource allocation will naturally need to be adjusted according to conditions and needs 
that develop in the coming months and years. For all recommendations below, it is advisable that all 
necessary effort be made to involve the necessary government actors as appropriate, as the 
successful involvement of the government is a key piece of effective and sustainable water 
management.  

Some of the recommendations involve behaviour change for farmers, which is a medium to long-
term endeavour. Suddenly shifting all farming to rain-fed or drastically reducing the use of well 
water by installing drip irrigation, greenhouses and crop cover fabric is not practical. However, 
returning to the pre-war ‘normal’ custom of irrigation is ecologically disastrous and may ultimately 
lead to collapse, which would be very damaging to the livelihoods and well-being of the target group 
and all farmers. The sequencing of the steps of recovery and development are important for 
meaningful and lasting programming impact. First, in the following 4-6 months is the satisfaction of 
basic needs through direct and indirect assistance and the kick-starting of agricultural livelihoods 
through selected rehabilitation and replacement of well-water irrigation. Then, starting within the 
next 2-3 months is the ramping up of improved water management techniques and rain-fed 
systems. The sequence of recommended activities all fall within the overall vision for recovery and 
development of the irrigation water market system.  
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The Vision 

The damage and destruction from the conflict is a disaster. It is also an opportunity to build a new 
vision for water management that will responsibly support agricultural livelihoods. The vision is the 
sustainable utilization of water that provides food and livelihoods for as many people as possible. 
The pursuit of that goal must be market-orientated and adopt a sophisticated, multi-modal 
approach applied over time. The recommendations below are constituent parts of a process that 
serves that vision, and broadly represent the main actions necessary for getting key selected water 
infrastructure up and running to serve needs in a recovery process, as well as the outline and initial 
steps for sustainable water management and agriculture in the future. 
 

The immediate scope of the report provides a matrix of response recommendations divided into 
two groups: short/medium-term, which addresses pressing recovery needs, and; medium/long-
term which begin the process of evolving and improving the utilization of water in agriculture. 

 
Short-to-Medium Term Recommended Activities 

Recommendation #1: Rehabilitate of the selected wells, carrier lines, as well as restoration 
of land and irrigation infrastructure such as cement storage tanks and irrigation ponds.  

In the short term, and to a limited extent, production levels for small-holder farmers affected by 
the conflict can be improved through an investment in the rehabilitation of irrigation water 
infrastructure in selected areas – replacing carrier lines, repairing wells. Many donums of fields 
were damaged, particularly in Sureij, where Israeli bulldozers were used to clear fields so that 
military personnel, vehicles and materiel could pass. In such places, restoration of water 
infrastructure must also be accompanied by a repairing of the land. 

Repair cost of water infrastructure, such as storage tanks and carrier lines and irrigation pipes 
represents a significant barrier to farmers in their efforts to resume their central livelihood 
strategy.  Rehabilitating a selected number of wells, associated carrier lines and ancillary 
materials in selected locations would have a rapid, kick-starting effect on the ability of farmers to 
regain yields from their traditional crops of vegetables and fruit. Furthermore, restoration of 
water infrastructure must also be accompanied by a repairing of the land. Include training on 
mechanisms for community/farmer group self-governance and monitoring of water use.  

Rehabilitating a selected number of wells, associated carrier lines and ancillary materials in 
selected locations would have a rapid, kick-starting effect on the ability of farmers to regain yields 
from their traditional crops of vegetables and fruit. However, comprehensive rehabilitation of all 
damaged water infrastructure is not logistically or financially feasible in the short term, so 
rehabilitation efforts must be thoughtfully selected to maximize impact; by complementing 
current and future recovery and development projects,29 such as provision of seeds/seedlings 
and other inputs, and by targeting selected wells and carrier networks that can reach the most 
farmers (value for money). 

Any rehabilitation efforts undertaken must adopt a market-sensitive and market-promoting 
approach which will create a multiplier effect, increasing the positive impact of rehabilitation 

29 CRS has designed a well rehabilitation project and is seeking funding. 
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Short-to-Medium Term Recommended Activities 
work. The market can be promoted by using vouchers for equipment and materials, direct (short-
term) employment of labourers or skilled service providers, as well as by donors purchasing 
programme equipment and materials directly from local vendors.  

This market system study provides a list of prices and potential vendors for outside and inside of 
the well needed items for repair in Annex A. It also provides an estimated cost to build irrigation 
ponds.  

 

Recommendation #2: Provide vouchers for farmers to purchase materials (goods) and 
repairs (services) for restoration of irrigation infrastructure and rain water capture. To 
also buy and use drip and sprinkle irrigation and other technologies that save from water 
evaporation including greenhouses that can also be used with well-fed irrigation.  

Irrigation infrastructure vouchers could complement the repair and establishment of both 
rainwater and well irrigation systems. The capital costs of water infrastructure, such as storage 
tanks, carrier lines represent a significant barrier to farmers in their efforts to resume their 
central livelihood strategy.  

Without access to vouchers, farmers will have to take a piecemeal approach to re-establishing the 
water infrastructure necessary to irrigate their crops. As many households are also dealing with 
other expenses related to recovery from the conflict, the limitation of financial resources likely 
would mean small-holder farmers would require years to recover. Vouchers for the capture and 
efficient application of irrigation water would be a significant boost to the recovery process that 
will pay long-term dividends. This EMMA study provides a list of prices and potential vendors for 
outside and inside of the well needed items for repair.  It also provides an estimated cost to build 
irrigation ponds. Prices for agricultural inputs, repair costs for irrigation systems and wells 
equipment are found in Annex A and B of the study.  

The voucher system should also encourage farmers to buy and use drip and sprinkle irrigation as 
the most water-efficient irrigation technique available in the area. As such, its use should be 
promoted and supported as the main irrigation practice in Al Zannah and Sureij areas as well 
with well-water only being used when the need is dire: for example, in cases when rain hasn’t 
fallen for extended periods of time, leaving catchment areas dry and crops in danger of dying.  

A possible constraint is limited local supply of drip and sprinkle irrigation materials: according to 
an Oxfam Italia rapid assessment report,30 some 20% of input suppliers lost inventory to war 
damage and have limited resources to restock, constituting a potential bottleneck. Interviews in 
the EMMA process indicate that suppliers are able to quickly restock, but a closer study of the 
supply side of the sprinkle irrigation market is recommended to ensure that such a program 
could be implemented without creating unwanted price instability. Jumpstarting retailers 
restocking with a market-based intervention may also be considered to foster a virtuous circle. 
Using open field crop covering fabric, which reduces water loss from evaporation would 
complement drip and sprinkle irrigation. Use of crop covering fabric is a technique which is 
common in Gaza,31 so could be readily used by farmers adapting drip and sprinkle irrigation 

30 Rapid Assessment Report on Input/service providers, October 2014, Oxfam Italia 
31 Ministry of Agriculture Report 2011-2012, 16% of cultivated land in Gaza utilizes open field cover. 52% is open field. 
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Short-to-Medium Term Recommended Activities 
techniques. Green houses are also recommended to be used for crop farming as means of 
controlling the use of water with drip irrigation. 
 

Recommendation #3 Provide training programmes for farmers  

Training of farmers and Ministry of Agriculture extension officers to properly apply new 
irrigation techniques then follows. Full adaption, scalability and sustainability of drip and 
sprinkle irrigation as well as using open field crop covering fabric and greenhouses require a 
robust training component in the proper installation, use and maintenance of these new systems. 
Also, include training on mechanisms for community/ farmer group self-governance and 
monitoring of water use. 

 

 

Medium-to-Long Term Recommended Activity 

Recommendation #4: Train affected farmers on rainwater catchment and irrigation, 
selection and cultivation of appropriate crops, following water availability and soil tests  

The planting season for vegetables finished in November, so another seasonal cycle has to pass 
before vegetable seeds and seedlings can be sown. Nevertheless, with irrigation from wells 
available, farmers can make purchases from plant nurseries and start the process of restoring 
their livelihoods.  

However, small-scale farmers are adapting to rain fed crops out of necessity, but it is not a 
cultivation technique with which all have experience as the central approach to supporting their 
agriculture livelihood. As such, the likelihood of success and a long-term shift to rain fed 
cultivation would benefit from initial and on-going technical support. A medium-to-long term 
recommendation is to support a group of farmers, including water well owners to access rain 
water harvesting technologies (in addition to the training) by specifically installing big catchment 
ponds to be used by a group of farmers - not just installing ponds for individual farmers.  

Taking a longer view of the security and ecological context, a full reinvestment in well and carrier 
line infrastructure leaves the local agricultural livelihoods vulnerable to disruption by future 
Israeli incursions. Reliance on well-water is also environmentally unsustainable; there is a host of 
scientific evidence that the Gaza coastal aquifer is overtaxed and could collapse beyond repair as 
early as 2016. As it is, the quality of water is compromised by seawater incursion and sewage, 
both of which make the water unsafe to drink and less healthful for current vegetable crops and 
consumers of those crops. Replacing the output of productive fruit trees will take many years as 
newly planted trees mature. As such, it is recommended to train affected farmers on selection and 
cultivation of more appropriate crops for rain water irrigation, as well as collaborative water 
management practices. Incorporate water availability, soil tests into practices to diversify for 
appropriate cost. 

If such information is not already available, in-depth study of water use and soil testing is 
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Medium-to-Long Term Recommended Activity 
required to identify the best practices needed to minimize the water loss from evaporation and 
maximize utilization of rain water for irrigation.  

For any programme that includes evolving or shifting irrigation techniques outside the norm for 
the target group of farmers, it is advisable to obtain the services of an expert in rainwater 
irrigation and water management practices to ensure that farmers are trained with adequate 
technical rigor.  

 

Recommendation #5: Conduct further market system analysis 

Since the EMMA methodology process and scope is a rapid emergency market mapping assessment, 
there is room to capture additional key information that is necessary for crafting sufficiently 
accurate details for programme design. As such, further study is required for Al Zannah and Sureij 
to map: 

 The relationship between well owners and equipment suppliers.  Further analysis is required to 
understand the dynamics of supply and demand, and in particular restocking cycles and price 
sensitivity. The ultimate goal is for suppliers to have access to efficient pumping equipment and 
low cost distribution systems, which would bring down prices and ensure more sustainable 
supply of water. 

 The policy environment and policy enforcement. How policies do or will affect farmers and 
water market system programming is not clearly understood. Enforcement of PWA policies 
around well drilling and volume of water use was discovered to be weak, but it is not clear what 
role policy and policy enforcement is playing in the recovery process. Properly incorporating 
water policies, and indeed the support of PWA is advisable for all relevant programming efforts. 

 What percentage of water needs, per donum and per crop, rainwater can fulfil with best water 
management practices in place. The full capability of rainwater systems, and the optimal 
balance between rainwater and well-water irrigation is not known. Identifying the balance is a 
prerequisite for establishing a standard practice and incorporating it into irrigation water 
market system recovery and development programming. 

 Best practices for the ownership and management of the various components of a water 
network. The numerous and various elements of a water network that is built around a well that 
supplies multiple farmers is variable and complex. For an irrigation water infrastructure 
rehabilitation programme, understanding what commonly accepted practices are is a 
prerequisite for properly provisioning beneficiaries with irrigation supplies and equipment. 
Understanding common practice is also an important first step towards developing and 
disseminating best practices. By way of a practical example regarding installation/rehabilitation 
of a limited number of wells; the EMMA has not captured sufficient detail to understand which 
wells to rehabilitate, how many farmers that might affect and how, and what other elements 
(working capital, pipes, crop cover material, etc.) might be necessary for the desired program 
impact to be achieved. 

 The supply and demand of generator fuel. Presupposing that war damage to the electricity grid 
will take some time to be repaired, water pumping will rely in large part on generators. As such, 
the supply and price of diesel fuel and gasoline is a key consideration for irrigation and market-
oriented programming that relies on fuel. 

 Water contamination and its remedy. Many secondary sources of data for the EMMA point to 
salinity and human waste contamination as serious concerns for the water supply in Gaza. How 
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this affects irrigation wells and crops, quantitatively and qualitatively was not captured in the 
EMMA process. Nor is it well understood what methods farmers use to clean or otherwise 
control the quality of their irrigation water. As well-fed irrigation is a reality for the foreseeable 
future, it is advisable to understand the role of water quality in agricultural irrigation. 

 The short to long-term intentions of recovery and development actors. Apprehending 
opportunities for collaboration to leverage activities and impacts or at the very least not 
duplicating effort or working at cross-purposes with donors and implementers is an important 
facet of program design and implementation.  The EMMA process touched briefly on the current 
and anticipated actions of recovery and development actors, but further inquiry is advised. 

Below is a matrix of response recommendations (Table 14). The recommendations are ordered 
according to timing, and divided into two groups: short/medium-term, which addresses pressing 
recovery needs, and; medium/long-term which begin the process of evolving and improving the 
utilization of water in agriculture. 
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Table 14: Response Recommendations 

Activities Risks and Assumptions Timing  Effects on markets 
and population 

Indicators 

Rehabilitate or replace 
selected wells and carrier 
lines. Include training on 
mechanisms for 
community/farmer group 
self-governance and 
monitoring of water use. 

-Aid agencies would 
directly provide electricity, 
or subsidize 
electricity/fuel with 
vouchers 
- Aid agencies would help 
farmers connect to the 
well to create a critical 
mass of paying users 
-Supply of water from 
wells targeted for 
rehabilitation or 
replacement benefits 
maximum number of 
farmers 
-The materials should be 
provided by vouchers for 
farmers and well owners. 
-Working capital (via 
grants or sharia-compliant 
loans) might need to be 
provided to farmers to 
ensure proper impact of 
renewed access to 
irrigation 
 

Short to Medium to 
long-term. 
Rehabilitation can create 
rapid results as the 
selected wells and 
carrier lines are 
repaired, kick-starting 
increased agricultural 
productivity. 

The desired result is 
optimized speed and 
effectiveness of 
livelihood recovery, 
without re-establishing 
ecologically 
unsustainable pre-
conflict practices of 
water overuse. The 
desired effect on the 
population is: 
agriculture livelihood 
re-established to 
support household 
needs. 

-Number of wells, pumps and 
meters of carrier lines repaired or 
replaced 
-Volume of water pumped 
-Per donum productivity relative 
to pre-conflict 

Voucher/cash programme 
for farmers to purchase 
materials (goods) and 
repairs (services) for 
restoration of irrigation 
infrastructure, focusing on 
plastic or concrete materials 
for rainwater capture and 
management 

-Capacity building via 
agricultural extension 
scalable. 
-Rainwater irrigation 
techniques sufficient to 
restore and maintain all or 
most of pre-conflict 
revenue from agriculture 
-Assumes switching of 

Short to medium term. 
Vouchers can be 
implemented rapidly, 
but issues with 
availability of materials 
may slow 
implementation 
 

-The well water market 
system would not 
recover as quickly or 
completely, as many 
farmers shift their 
irrigation water 
consumption habits to 
rainwater 
-Farmers would have 

-Number and value of vouchers 
-Number of ponds, catchment 
basins, reservoirs, etc. 
constructed/repaired 
-Crop type and yield comparison 
to previous seasons 
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Activities Risks and Assumptions Timing  Effects on markets 
and population 

Indicators 

crops to those which can 
flourish with rainwater 
irrigation 
-assumes materials are 
available in the market 
 

access to water without 
fees for wells and 
pumps 
 

Voucher/cash and training 
programmes for farmers 
purchase and use drip  and 
sprinkle irrigation and 
open field crop cover 
fabric 
 

-Capacity building via 
agricultural extension 
scalable. 
-Assumes switching of 
crops to those which can 
flourish with rainwater 
irrigation 
-Drip and sprinkle 
irrigation supplies are 
available in the market 
 

Short to medium term. 
Vouchers can be 
implemented rapidly, 
but training and support 
will be a longer process 
 

-Farmers would use 
less water, reducing 
crop production costs 
-More advanced and 
reliable farming 
techniques lead to 
higher yields 

-Number of farmers trained 
-Value of vouchers disbursed 
-Donums of land newly under drip 
irrigation 
-Household income from 
agriculture relative to pre-conflict. 
 
 
 

Train affected farmers on 
rainwater irrigation and 
selection and cultivation of 
appropriate crops, as well as 
collaborative water 
management practices. 
Incorporate water 
availability, soil tests into 
practices. 

-Capacity building via 
agricultural extension is 
scalable. 
-Rainwater irrigation 
techniques sufficient to 
restore and maintain all or 
most of pre-conflict 
revenue from agriculture 
-Assumes switching of 
crops to those which can 
flourish with rainwater 
irrigation 
-soil and water testing kits 
and analysis ability 
available  

Medium to long-term. 
Not a rapid intervention. 
Would be tied to a 
rainwater system 
materials voucher 
programme 
 
 

-Substantially shift 
agriculture tactics and 
strategy for target 
population.  
-Establishment of 
longer term cultivation 
approach not as 
dependent on well 
infrastructure, and 
(more resilient) 
 

-Donums of land cultivated 
-Levels of HH income from 
agricultural activities 
-Types of crops sown and 
harvested 
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Annex A: AGRICULTURAL INPUTS 
Activity/Item Unit price Price per Donum Availability in the market 

Preparation of land 
(bulldozing)  

50 ILS per hour  200 ILS  Available in the neighbourhood   

Drip irrigation 
networks  

0.75 ILS per meter  900 ILS  Available in the inputs shops (imported 
& locally produced)  

Sub carrier lines (2 
inch diameter) 

4 ILS per meter  140 ILS  Available in the inputs shops (imported 
& locally produced) 

Valve (2 inch)  
15 ILS per 1 Valve  15 ILS  Available in the inputs shops 

(imported)  

Carrier lines (from 
well to farm)  

Depend on diameter (5-13 
ILS per meter)  

Depend on  distance 
from well  

Available in the inputs shops (imported 
and locally produced) 

Organic Fertilizers  
150 ILS per Bag (25 Kilo 
gram)  

450 ILS  Available in the neighbourhood 
(livestock farmers)  

Pesticides  
Depend on the pests  400 ILS  Available in the inputs shops 

(imported) 

Seeds and Seedlings  
Depend on the type of crop  Depend on the type 

of crop Available in the local nurseries  

Table 15: Cost of Agricultural Inputs 
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Table 16:  Average Cost of Irrigation System:  

Item  Unit 
Price 
(ILS) 

Unit   Quantity 
per dunum  

Price per 
dunum  

Total 
Quantity 

(650 farmer)  

Total Price 
(ILS) 

Main Carrier Lines (4 inch)  
15 meter   10,000 150,000 

Sub Carrier lines (2.5 inch)  
3 meter 100 300 160,000 480000 

Irrigation networks (0.5 inch) 
calculated for 800 Dunums 

0.4 meter 500 200 400,000 160000 

Drip networks calculated for 
800 Dunums 

0.8 meter 1200 960 960,000 768000 

Transformers (2.5 inch) and 
filters  

20 Unit 4 80 6,400 128000 

Transformers (4 inch) 
20 Unit 2 40 3,200 64000 

Transformers (16mm) 
calculated for 800 Dunums 

5 Unit 20 100 16,000 80000 

Connectors (2.5 inch)  
15 Unit 4 60 6,400 96000 

Control valves (0.5 inch)  
2 valve 20 40 16,000 32000 

Control valves (2.5 inch)  
20 valve 2 40 3,200 64000 

Sprinkles calculated for 800 
Dunums  

1 Sprinkle 40 40 32,000 32000 

Nylon/Cloth Cover calculated for 
200 Dunums 

1800 roll (1200 
meter) 

1 1800 200 360000 

Pesticides injection pumps - 
Israeli (new) for 650 farmers 

2500 pump 1 2500 650 1625000 

Pesticides injection pumps - 
Egyptian (used) for 650 farmers 

1000 pump 1 1000 650 650000 

Total (with Egyptian pump 
     2,704,000 

Total (with Israeli pump)  
     3,679,000 

* Average cost of irrigation system for 650 farmers (1600 dunum: 800 dunum fruit trees, 800 dunum field crops) + 10 km main 
carrier lines (4 inch) from well to farms 
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Table 17:  Average Cost of Rehabilitation of Wells for around 30 Damaged Wells (10 Vertical Wells, 21 Horizontal 
Wells) 

Item Unit Price (ILS) 
Vertical 

Unit Price (ILS) 
Horizontal 

Total Price  (ILS) 
Vertical  

Total Price  (ILS) 
Horizontal 

 
Plastic 
Pipes 

Metal 
Pipes 

Plastic 
Pipes 

Metal 
Pipes 

Plastic 
Pipes 

Metal 
Pipes 

Plastic 
Pipes 

Metal Pipes 

Pipes, Poles, Sockets, Electrical Unit 
Calculated for 7 Vertical and 8 
Horizontal Wells 

20,000 47,000 20,000 47,000 140000 329000 160000 376000 

Turbine & Accessories (9 HP) 
Calculated for 7 Vertical and 8 
Horizontal Wells 

12,000 12,000 12,000 12,000 84000 84000 96000 96000 

Horizontal Pump Sets (7HP) 
Calculated for 8 Horizontal Wells   

  10,000 10,000   80000 80000 

Submersible Pump Set (20 Horse 
power) Calculated for 7 Vertical Wells 

27,000 27,000   189000 189000   

Drainage Base Calculated for 10 
Vertical and 20 Horizontal Wells 

5000 5000 5000 5000 50000 50000 100000 100000 

Meters , Distributors, Valves, Filters 
Calculated for 10 Vertical and 20 
Horizontal Wells 

4000 4000 4000 4000 40000 40000 80000 80000 

Subtotal  
    503000 692000 516000 732000 

Generator (Diesel)  
35,000 35,000 35,000 35,000 350000 350000 700000 700000 

Total with Generator  
    853,000 1,042,000 1,216,000 1,432,000 

10 Verticals and 10 Horizontal Cement 
Storage Tank (up to 100 m3 in storage 
size) 

60,000 60,000 

 

600,000 600,000 600,000 600,000 

Total with Cement Storage tank 
(with Generator) 

    1,453,000 1,642,000 1,816,000 2,032,000 
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ANNEX B: MATERIALS AND APPROXIMATE COSTS FOR IRRIGATION POND 
Cement irrigation ponds (4 meter * 3 meter * 1 meter - 12 cubic meter )  

Item Unit Price ILS Quantity Total Price (ILS) 
Cement  1,500 ILS/ Ton*  1,500 Kg ( 1.5 Ton)   2,250  
Iron rebar reinforcement 3,000 ILS /Ton  0.5 Ton  1,500  
Gravel  500 ILS lump sum  500  
Contractor  2,000 ILS  1 2,000  
Anti-humidity materials  1,000 lump sum   1000  
Water pump (7 HP)   3,500 ILS /pump  1 3,500  

Total   10,750  
    
Plastic ponds (4 meter * 3 meter * 1 meter - 12 cubic meter ) 
Digging + materials  2,500 ILS lump sum  2,500  
Water pump (7 horse power)   3,500 ILS /pump  1 3,500  

Total   6,000  

Table 18: Estimated Cost for a 12 Cubic Meter Irrigation Ponds 
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ANNEX C: RESPONSE OPTIONS 
Response Option Feasibility Advantages Disadvantages Timing 

 
Donor-funded repair of 
licensed wells and carrier 
lines  

High feasibility. Technology 
and materials available. 
 

Restores many farmers' water  to 
pre-conflict 'normal'  
 

-Does not address unlicensed well 
owners or farmers who use(d) 
unlicensed water. 
-Wells cannot operate without 
electricity, which is an additional 
logistical complication and 
expense, which beneficiaries might 
not be able to handle 

Can start quickly (within 
2 months) 
 

 
Training of farmers in 
rainwater irrigation 
techniques.   

High feasibility. INGO and 
CBO capacity in place. Many 
farmers already adapting 
rainwater irrigation 
techniques 
 

-Serves short term needs and 
establishes practices viable for 
long-term agriculture livelihood 
strategies 
-Can be started quickly 
-Those who rely on unlicensed 
wells can be included 
 

-Rainfall irrigation may not provide 
enough water to support pre-
conflict crops. 
 
 
 

Rapid start-up possible. 
Would be tied to voucher 
programme for rainwater 
system materials (such as 
inter-row water 
harvesting fabric and 
pipes, micro catchment 
water harvesting, roof-top 
harvesting, 
medium/larger catchment 
structures, (earthen 
ponds), cisterns, tanks, 
and pumps 
 

Voucher programme for 
farmers to purchase 
materials and repairs for 
restoration of irrigation 
infrastructure, focusing on 
plastic or concrete 
materials for rainwater 
capture 
 

High feasibility. Materials 
mostly available in the 
market. INGO programme 
personnel and logistics in 
place: emergency 
programming could be built 
onto existing capabilities. 
 

-Doesn't require time or money for 
wellhead and pump equipment 
-Quickly establishes a way for crops 
to be irrigated 
-less costly to maintain and easier 
to repair than system of wells, 
pipes and carrier lines 
-Programme can include unlicensed 
well owners/ farmers 
 

-Rainfall irrigation may not provide 
enough water to support pre-
conflict crops. 
 

Rapid start up possible. 
Approximately 9 months 
for project design and 
implementation 
 

Cash, voucher and training 
programmes for farmers 
purchase and use drip 
irrigation 

High feasibility. The 
technology is already used 
in Gaza, and most of the 
materials are available. 
 

Drip irrigation requires much less 
water than pre-conflict irrigation 
setup. 

Requires some farmers to adopt 
new technology and learn new 
techniques 
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Response Option Feasibility Advantages Disadvantages Timing 

Seawater desalinization 
and construction/ 
rehabilitation of necessary 
infrastructure to carry 
water to farms 

Low feasibility as a 
humanitarian response 
option. 

Reliable source of safe water for 
agriculture and household 
consumption that won't overtax the 
aquifer  

-Requires significant resources, 
collaboration and construction 
-Time required too long to serve 
short or medium-term needs of 
those affected by the recent conflict 

Long term: outside the 
reasonable time horizon 
of this study 

Vouchers and grants to well 
owners for purchase of 
solar systems to run water 
pumps  

Medium feasibility. Costs 
likely high, and high risk of 
technology failing to be 
effective at scale. 

Reduced reliance on fuel, which can 
be expensive, and unreliably 
supplied 

-Some fuel would still be needed for 
pumps. 
-Solar systems difficult and 
expensive to maintain 
-Doesn't address water quality 
issues or problem of overtaxed 
aquifer 
-Requires rehabilitation of main 
pipes and carrier lines 

Medium term. Months 
need for purchase and 
installation of equipment, 
plus training of well 
owners and rehabilitation 
of pipes and carrier lines 

Introduce automated water 
system to irrigate crops  

Medium feasibility. Costs 
likely high, and the 
electricity supply is not 
reliable.  

Requires much less water than pre-
conflict irrigation setup, protects 
crops and maximizes yield.  
  
 
 

- Need static electricity.  
- Doesn't address water quality.  
- Requires farmers to adopt new 
technology and learn new 
techniques.  
- High maintenance costs.  
 

Medium term.  
Months need for purchase 
and installation of system, 
plus training of farmers.   
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Response Option Feasibility Advantages Disadvantages Timing 

Work with local authorities 
in developing water 
governance and incentivize 
different market actors to 
have better water resource 
management  

Medium feasibility. Requires 
to change attitudes & 
behaviors 

- Stronger role of farmers and civil 
society in water management  
-Better  Accountability  
- Better utilization of resources  

- Lack of capacity of PWA and MOA 
to develop and sustain water 
governance.  
- Conflicting interests between 
PWA, MOA and farmers, wells 
operators   
- Disorganized farmers and civil 
society  
   

Short to medium term  

Livestock instead of plant 
production (utilize land for 
livestock)  

Medium feasibility. And low 
advisability Requires change 
to farmers attitudes  
behaviors  

- Requires much less water than 
pre-conflict.  
- Livestock and fodder is more 
resistant to low quality water (salty 
water)  
- Fodder can be irrigated by treated 
waste water.  
- Demand is high for livestock and 
fodder: high profitability  
 

- Requires to change farmers 
attitudes and behaviors.  
- High costs of animal sheds 
(houses).  
-Management of effluent difficult, 
and could add to water quality 
problems. 
 

Medium term.  
Months need for purchase 
and installation of sheds, 
plus training of farmers.   

Waste Water Treatment  Medium feasibility. Requires 
change of farmers attitudes 
and behaviors toward 
treated waste water. 
The technology is already 
installed in Gaza but still not 
functioning. Electricity and 
availability of equipment 
could be problematic 
 

- Suitable for fodder and fruit trees 
irrigation.  
- Requires much less water than 
pre-conflict from the aquifer.  
 
 

- Requires change of farmers 
attitudes and behaviors toward 
treated waste water. 
- High operating and maintenance 
costs.  
- Electricity/ fuel supply unstable. 
- Currently owned by government  

Medium term. 

Desalination plants  Medium feasibility. The 
technology is already 
installed in Gaza but mainly 
for drinking water.   

- Can be used for high value crops.  
- High quality water.  

- Hazardous wastes and high water  
loss  
- Drinking vs. farming  
- High operating  maintenance costs 
 

Medium term. 

Table 19: Response Options 
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ANNEX D: SAMPLE LIST OF DESTROYED WELLS 

 

 

 Sample of Al Zannah  

Well Owners 

License Status Damage  
(Total / Partial) 

Type of damages Capacity 
of Pump 

(HP) 

Needed Power 
Supply ( SINGLE-

PHASE Vs TRIPLE- 
PHASE) 

The availability 
of power supply 
(TRIPLE-PHASE) 

1 Zaki Abdellmunem Faiiad Licensed Total  SUBMERSIBLE PUMP, generator   TRIPLE- PHASE Available 

2 Rasmi Khalil Abu Abed Licensed Partial  Main Carrier lines, meters, cement storage 
tank,   

30 HP  TRIPLE- PHASE Not Yet (Need 
generator)  

3 Atef Ahmed Mohamed Al Brem Licensed Total  SUBMERSIBLE PUMP, generator, electricity 
network, pipes, turbine, 

15 HP  TRIPLE- PHASE Not Yet (Need 
generator)  

4 Abdelhamed Ibrahim Abu Nuseirah Licensed Total  SUBMERSIBLE PUMP, pipes, electricity 
networks, generator, turbine 

15 HP  TRIPLE- PHASE Not Yet (Need 
generator)  

5 Khalid Faiz Arafat  Licensed Partial  PUMP, pipes, electricity networks, generator, 
turbine, meters, water pond  

80 HP  TRIPLE- PHASE Not Yet (Need 
generator)  

6 Mohammed Salman Al Qarra  Licensed Total SUBMERSIBLE PUMP, cement storage tank, 
generator, electricity networks, distributers 
(50inch), water meters  

40 HP  TRIPLE- PHASE Not Yet (Need 
generator) 

7 Sami Abdelkareem Al Shami  Licensed Total SUBMERSIBLE PUMP, turbine, horizontal 
pump, electricity networks, cement room  

15 HP  TRIPLE- PHASE Not Yet (Need 
generator) 

8 Joma'a Abdelnabi Abu Samhan Not Licensed (ready 
to do)  

Total  SUBMERSIBLE PUMP, turbine, horizontal 
pump, electricity networks, pipes  

20 HP  TRIPLE- PHASE Available  

9 Younes Naseer Abu Jamea  Not Licensed (ready 
to do) 

Partial  SUBMERSIBLE PUMP, turbine, horizontal 
pump, electricity networks, pipes, generator, 
distributer (15 inch)  

7 HP  TRIPLE- PHASE Not Yet (Need 
generator) 

10 
Mohammed Marzoq Sammour  Licensed Total  Turbine, generator , electricity networks  60 HP  TRIPLE- PHASE Not Yet (Need 

generator) 
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 Sample of Sureij  

Well Owner 

License Status Damage  
(Total / Partial) 

Type of damages Capacity 
of Pump 

(HP) 

Needed Power 
Supply ( SINGLE-

PHASE Vs TRIPLE- 
PHASE) 

The availability 
of power supply 
(TRIPLE-PHASE) 

1 Joma'a Eid Selmi Abu Haleeb  Licensed Total  2 SUBMERSIBLE PUMP (20 HP, 30 HP)  
Electrical Transformer (30 Kilowatt)  
2 Capacitors 

1: 20 HP, 1: 
30 HP 

TRIPLE- PHASE Need a Generator 

2 Ali Abdallah Muhmoud Al Sumeri  Under process  Partial  Cement Storage Tank  40 HP  TRIPLE- PHASE Available 

3 Hussein Khalil Sroor Abu Jamea' Licensed Total  Metal Pipes, Turbine, electrical motor, 
generator, batteries, charger, cement storage 
tank 

80 HP  TRIPLE- PHASE Need a Generator 

4 Moneer Ramadan Yousef Al Agha  Licensed Total  SUBMERSIBLE PUMP, Turbine, Electrical 
meters, 80 water meters, cement storage tank  

25 HP  TRIPLE- PHASE Need a Generator 

5 Ahmed Attea Awwad Al Sumeri  Licensed Partial  Whole Well  7.5 HP  TRIPLE- PHASE Need a Generator 

6 Mahfouz Naief Hafez Al Agha  Licensed Partial  Cement Storage Tank  100 HP  TRIPLE- PHASE Need a Generator 

7 Shuaeb Ahmed Salman Sumeri Under process  Total  SUBMERSIBLE PUMP, generator, water pond, 
electricity network  

15 HP  TRIPLE- PHASE Need a Generator 

8 Mostafa Awwad Hasan Al Sumeri Licensed Total  SUBMERSIBLE PUMP, horizontal pump, 
generator  

 TRIPLE- PHASE Need a Generator 

9 Salman Muhmoud Ihmedan Abu 
Haleeb 

Licensed Partial  SUBMERSIBLE PUMP, pipes, horizontal pump, 
electricity network  

7.5 HP  TRIPLE- PHASE Need a Generator 

10 Mohammed Hussein Mohammed Al 
Najjar 

Licensed Total  
SUBMERSIBLE PUMP, pipes, horizontal pump, 
generator, water pond  

15 HP  TRIPLE- PHASE Need a Generator 

11 Ziad Saleem Mohanna  Licensed Total  
Pipes, generator, cement storage tank  7.5 HP  TRIPLE- PHASE Need a Generator 

12 Aeisha Mohanna  Licensed Total  
SUBMERSIBLE PUMP, horizontal pump, 
generator, water pond  

15 HP  TRIPLE- PHASE Need a Generator 
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ANNEX E: EMMA TOOLS AND QUESTIONNAIRES 
 
A) Data Recording Sheet – Water Provider (Licensed or Unlicensed) 
 
Critical market item: Irrigation 
water Business location: Type of business or market-actor 

Time period in question (e.g. one, two or three months):  

Information type Units 
used Baseline situation Emergency-affected 

situation Change or trend 

1. Quantity of sales  
(Volume)     

2. Selling price     

3. Cost of inputs and 
labour 

    

4. Number of customers     

5. Other     
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B) Data Recording Sheet – Local Farmer or Producer Interview 
 
Critical market Item: Irrigation 
Water Producer location: Type of producer 

Time period in question (e.g. one, two or three months):  

Information type Units 
used Baseline situation Emergency-affected 

situation Change or trend 

6. Quantity of water 
purchased/consumed in 
a specific period of time 
(Volume) 

    

7. Cost per unit of water     

8. Cost of  all other inputs 
and purchases (except 
water) 

    

9.      
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C) Data Recording Sheet – Household Income Interview 
 
Household location: Household size: 
Time period in question (e.g. one, two or three months):  

Major sources of income Who receives 
payment? 

Baseline situation 
(quantity, value, time-

period) 

Emergency-affected 
situation 

(quantity, value, time-
period) 

10.  
    

11.  
 

   

12.  
 

   

13.  
    

14.  
 

   

15.     

16.  
 

   

Approximate Total Value:     
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D) Data Recording Sheet – Household Expenditure / Consumption Interview 
 
Household location: Household size: 
Time period in question (e.g. one, two weeks):  

Major expenditure (and consumption) items 
Baseline situation 

(quantity, value, time-
period) 

Emergency-affected situation 
(quantity, value, time-period) 

1.  
 

  

2.  
   

3.  
 

  

4.  
 

  

5.  
   

6.  
 

  

7.  
 

  

Approximate Total Expenditure:     
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E) Focus group guidelines ( licensed & un licensed wells operators):  
 
No.   Baseline 

situation   
Emergency 
affected  

Notes  

1 How many providers of the irrigated water in 
the area (licensed agricultural wells, 
unlicensed agricultural wells, private wells, ...) 

   

2 Number of  licensed agricultural wells in the 
area? number of unlicensed wells? Number of 
private wells?..... 

   

3 Number of  beneficiaries of agricultural 
licensed water wells? Unlicensed? Private 
wells? 

   

4 The volume of water consumption of the 
current beneficiaries of the licensed 
agricultural wells? Unlicensed? Private wells? 
(At this time of year) 

   

5 Number of acres of agricultural land is 
irrigated from the licensed agricultural wells? 
Unlicensed? Private wells? 

   

6 The selling price of 1000 m3 of water from the 
licensed agricultural water wells? Unlicensed? 

   

7 The volume of demand of the irrigation water 
in the area?  
Any significant shortage of supply?  

   

8 Is water supplied to the beneficiaries sufficient 
quantity and quality? 

   

9 The payment method followed by the 
beneficiaries? (Cash, debt, bank, ..) 

   

10 Any problems in paying the costs of the water 
by the beneficiaries? Why? 

   

11 Any  problems in the delivery of water to the 
beneficiaries? Why? (Electricity, fuel, 
maintenance ..) 

   

12 The frequency of  maintenance of agricultural 
wells? When? who? 

   

13 The availability of local inputs    
14 Is there any taxes or government fees paid to 

government or anybody on water service? 
   

15 What are the steps followed by the suppliers to 
overcome the problems caused by the war 

   

16 Seasonality    
17     
18     
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F) Focus group guidelines (small, medium & large scale producers):  
No.   Baseline situation   Emergency 

affected  
Notes  

1 The sources of water for irrigation in 
the area 

   

2 Number of farmers (producers) in 
the area? (Small, medium-sized, top) 

   

3 The volume of water consumption 
among farmers? (Fruit trees, field 
crops, greenhouses ..) (small-scale 
producers, medium-sized, top 
producers) 

   

4 The purchase price of 1000 m3 of 
water from licensed agricultural 
wells? Unlicensed? 

   

5 The cost of 1000 m3 of water 
through private wells 

   

6 The consumers' expectations of 
future water prices 

   

7 The availability of  amounts of water 
needed to irrigate different crops? 
How much shortage? 

   

8 How to cope with the amount of 
water shortage? 

   

9 Any problems in paying the costs of 
the water by the beneficiaries? Why? 

   

10 The most affected  groups in case of 
shortage of the amount of water 
supplied? Why? 

   

11 Any problems in the quality of water 
for irrigation? What are the 
implications? (volume of produce,  
type of produce, production rate ..) 

   

12 Any problems in the quantity of 
water for irrigation? What are the 
implications? (volume of produce,  
type of produce, production rate ..) 

   

13 What are the steps followed by the 
producers to overcome the problems 
caused by the war 

   

14 About how many cubic meters of 
water is required to adequately 
irrigate 1 donum of land? 

   

15 When water is scarce, due to 
seasonality or price, what is your 
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coping strategy?  
16 Do you sell any of the water that you 

receive? 
   

 
G) Interview sheet guidelines - inputs suppliers  

- Digging the agriculture wells (who, cost, types of digging, license)   
- Types of inputs ( locally or imported?)  
- Availability of inputs in the local market.  
- Volume of supply of locally produced inputs before? Emergency effect? 
- Main needs of local inputs factories to restore normal supply?  
- Emergent needs for local factories  
 
Business development services & 
infrastructure 

Baseline 
situation  

Emergency 
affected  

Transportation Carrier lines    
    
    
Storage  Water storage tanks (vendors)    
 Water storage tanks (HHs)    
    
    
Technical 
expertise  

Specialized water and soil 
engineers  

  

    
    
Market 
information  

Water prices    

    
    
Financial 
services  

Access to banks    

 Access to micro finance 
organisations  

  

    
    
Others     
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H) Interview sheet guidelines - rules  
 
No.    
1 The procedures followed for licensing the agriculture wells  
2 No. of wells licensed annually   
3 Any laws or policies of the Ministry of Agriculture or any ministries or other 

bodies regulating work on water issues?  
 

4 The level of applying of these laws, policies.   
5 Any local or international standards for agricultural wells.    
6 The level of national control over irrigation water quality standards?  
7 The frequency of testing water if any.   
8 Any development projects have been implemented in the sector? the main 

outcomes of these projects? 
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