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About EPIC

Enabling Peace in Iraq Center (EPIC) is an international nonprofit organization dedicated to the
advancement of peace and development in Iraq. Through its HQ in Washington DC and partners in
Iraq, EPIC focuses on peacebuilding, human rights and governance, and climate action. Founded in
1998, the Center has a long history of working directly with civil society leaders and communities
across Iraq to support vulnerable populations, monitor human security, and inform public policy.
EPIC’s ultimate vision is a safe and prosperous Iraq in which all citizens live free from want and fear,
and with dignity. The Center is currently focused on supporting Iraqi efforts to improve governance
and human rights, promote peace and recovery in conflict affected areas, and combat climate change
while mitigating its impact on vulnerable populations.

Cover photo: A flood-irrigated rice field near Sirwan in Halabja, Iraq's newest governorate. Cattle egrets,
a farmer’s natural ally, patrol the fields for grasshoppers and other insect pests. Across the Kurdistan
Region and Iraq, a shift to water-saving irrigation is becoming imperative for long-term water and
food security. (All photos were taken by the report’s lead researcher and author, Winthrop Rodgers,
during field research, July 2025.)

© 2025 Enabling Peace in Irag Center (EPIC)



Executive Summary

Iraq is suffering through a prolonged and unprecedented drought that is making rural livelthoods
increasingly untenable, even in relatively water rich parts of the country like the Kurdistan Region.
The drought is the result of a changing climate, but poor water management at all levels is also to
blame.

In policy circles, there is often a fixation on supply shocks from drought, dams, and pollution that
limit access to water. This report addresses the demand side of the water crisis. How can agricultural
practitioners, from small-hold farmers to agribusinesses, be part of the solution to water shortages by
using their water resources more efficiently? This report will also make recommendations about how
governments and civil society can help communities reduce water demand.

As a pioneering deep dive into how Iraqi farmers use drip irrigation, this report provides a detailed
description of how drip and other irrigation systems operate now, what holds some farmers back from
using more efficient techniques, and the prospects for making drip irrigation technology the universal
standard for Iraqi agriculture.

To answer these questions, throughout the summer of 2025, EPIC conducted two-dozen in-person
and remote interviews. The research included extensive site visits to farms across the Kurdistan Region
of Iraq (KRI), specifically Bazian, Sangaw, Halabja, Shahrazur, Erbil, and Rovia, and a remote
interview with a farmer operating a 25-acre farm in the Chibayish district of Dhi Qar governorate in
southern Iraq. Other interviews targeted government ministers, a provincial governor, businesspeople,
academic researchers, environmental activists, and journalists. Interviews were conducted in Kurdish,
Arabic, and English, with interpretation provided for Kurdish and Arabic.

The research showed that drip irrigation systems were widely used in the Kurdistan Region but were
rarer in Iraq’s southern governorates. While the equipment needed for the systems—plastic pipes,
rubber hoses, pumps, and electrical generators—is easily obtainable on the market, wariness about
deviating from proven methods and financial considerations are the main obstacles to successfully
adopting this more efficient method, despite its potential to increase crop yields by up to 50% and
conserve water resources by up to 60% for individual farmers and their wider communities.

Although not a panacea, drip irrigation is a direct and simple solution that can help water-stressed
communities survive periods of extreme drought. Even so, achieving widespread adoption will take a
comprehensive effort involving multiple stakeholders.

To build a climate-resilient agricultural sector in Iraq, EPIC recommends that government authorities
in Iraq and the KRI:
% Launch a National Irrigation Modernization Initiative to rehabilitate Iraq’s crumbling
canals, install modern pumps, and clear blockages. The primary goals are to reduce massive
transport losses, ensure equitable water distribution, and create a reliable foundation for wider
adoption of water-saving technologies.

** Formalize Federal-KRG Coordination on Water and Agriculture. Establish a joint
technical committee and a shared platform for data and policy coordination, specifically to



streamline the adoption of efficient irrigation practices and better water management
nationwide.
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Systematize Farm-Level Data Collection. Conduct granular surveys on water resources,
crop selection, and irrigation methods to create a reliable evidence base for all water
conservation and agricultural policy.

** Accelerate Drip Irrigation Adoption through an Agricultural Extension Service.
Establish a permanent, national program to provide farmers with direct technical support,
combining "proof of concept" demonstrations with sustained training and peetr-to-peetr
knowledge sharing. A key focus must be on promoting practices and technologies proven to
work in local conditions—for instance, by deploying components resilient to the high salinity
and extreme heat of southern Irag—to ensure farmers across Iraq can master efficient water
use and unlock the technology’s full potential.

% Provide Targeted Financial Mechanisms. Support farmers with dedicated loans and
subsidies to overcome the high upfront cost of purchasing and installing drip irrigation
systems.

% Incentivize Proactive Adoption in Water-Abundant Areas. Launch programs in currently
water-secure communities to promote drip irrigation as a tool for crisis prevention and long-
term resource stewardship, not just scarcity response.

*¢ Pursue Equitable Transboundary Water Agreements. Strengthen diplomatic engagement
with neighboring countries to negotiate sustainable and equitable management of the Tigris
and Euphrates rivers. This must be coupled with on-the-ground coordination and data sharing
to improve water management practices among private actors, like farmers, across the entire
Mesopotamian Basin.

Winthrop Rogers, an independent journalist and researcher, authored this report
with contributions by Erik K. Gustafson and Omar Al-Nidawi. Special thanks to
Kanyaw Abubakr and Helin Hazim for their help with interpretation.



Context and Climate

What is now Iraq was one of the first places where agriculture developed approximately
10,000 years ago." Anchored on the Tigris and Euphrates rivers, Mesopotamia thrived because its
extensive water system provided irrigation and fertile soil for farmers to grow crops.

Today, Iraq remains a highly productive agricultural country. A 2020 World Bank report estimated
that agriculture represents 5% of Iraq’s total GDP and 20% of the country’s jobs.” Its farmers grow
significant amounts of grain, primarily wheat and barley, and even rice. In gardens and greenhouses,
they cultivate tomatoes, cucumbers, grapes, potatoes, and watermelons. Their orchards are full of
pomegranates, walnuts, apricots, apples, and dates.

“A stronger agrifood sector is critical for Iraq’s vision of a more diversified and private sector—led
economy,” the World Bank wrote. It argued that improving the agriculture sector would help diversify
the economy, increase employment in the fields and value-added endeavors in connected industries,
and boost the private sector.’
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Sheikh Jamal and his sons examine tomato plants on his farm.

In mid-July, Sheikh Jamal’s 40-dunam (24.7 acre) farm in Krbchna, near Sangaw in Sulaymaniyah
governorate is a riot of tomatoes, with different experimental varieties bursting out of his greenhouses.

1 “The Neolithic Revolution in the Middle East”, The Economic History Review.
2 "Breaking Out of Fragility: A Country Economic Memorandum for Diversification and Growth in Iraq", The World Bank.
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There are classic Kurdish varieties with deep ridges, tiny cherry varieties, skinny Long Toms, and even
some dark purple ones—all ready for harvest.

“I’m doing a sacred job: I am making food,” he said during a visit by EPIC.*

Yet the agricultural sector is under threat. The UN classifies Iraq as one of the most vulnerable
countries in the world to the effects of climate change, and its farmers are struggling with drought and
high temperatures that affect crop yields and undermine their livelihoods.

The stakes are high. Arriving at his pomegranate orchard early one morning, Khasraw Mohammed
flicked a switch and turned on the pump that brings up water from his 16-meter-deep well. Within a
few minutes, the clear water in the cistern turned cloudy brown. The well was dry and sucking mud.

As the sun rose into the dusty sky over his farm near Halabja in Iraq’s Kurdistan Region, he looked
out on his cucumbers, pears, peaches, grapes, melons, and sunflowers and worried about water.

“It’s disastrous for us,” he said bluntly.’

For the last six years, Iraq has suffered from a debilitating drought, which a representative of the UN’s
Food and Agriculture Organization (FAO) characterized as the worst in 90 years, with precipitation
rates dropping sharply.” This has affected the whole Mesopotamian Basin, which extends over
approximately 879,790 square kilometers across Turkey, Syria, Iran, Iraq, Jordan, and Saudi Arabia.’

In Iraq, the country has three distinct climatic zones according to the standard Képpen-Geiger
classification system. The south and west are dominated by a hot desert climate. To the north in areas
like Kirkuk, Nineveh and southern Sulaymaniyah, this transitions into a hot semi-arid climate. Finally,
the mountainous regions along the borders with Iran and Turkey experience a hot-summer
Mediterranean climate.® This geographic progtession influences not only temperature, but precipitation as
well.” Moving northeast from the desert to the Mediterranean zone, rainfall totals increase significantly,
although meaningful precipitation occurs almost exclusively from November to May.

Sulaymaniyah governorate’s Dukan region typically sits well above the “rainfed line,” the imaginary
and fluctuating line beyond which it precipitates at least 250 millimeters (mm) of rain per year and
unirrigated agriculture is possible."” However, it received just 220 mm (8.7 inches) of rain last winter,
compared to a typical 600 mm, according to a local official.'' Water reserves across the country ate at
an 80-year low as a result of the compounding effect of disappointing winters."” This is expected to
get worse: annual rainfall is projected to decline by 9% by 2050."

4 Interview Sheikh Jamal

5 Interview Khasraw Mohammed

6 “lraqg facing worst drought in over 90 years: UN”, Rudaw.

7 “Transboundary River Basin Overview — Euphrates-Tigris”, FAO.

8 “Country Climate Overview — Irag”, The World Bank.

% “Climate Change Profile — Iraq”, Ministry of Foreign Affairs of the Netherlands.

10 "M ONITORING THE SHIFT OF RAINFED LINE OF 250 mm OVER IRAQ", Iraqi Journal of Agricultural Science.
11 "Water levels plummet at drought-hit Iraqi reservoir", France24.

12 "lraq facing worst water crisis in 80 years: Water ministry", Rudaw.

13 "Climate, Peace and Security Fact Sheet - Irag", SIPRI.
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“When I first went into the fields, when I first started farming, I realized that water was life,” Jamal
said. “We need to be very careful about saving water.”"*

Iraq’s rivers face numerous other threats as the downstream end user. Everything that happens
upstream—ifrom extensive damming and overuse by Turkey and Iran to pollution along the courses
of the Tigtis, Euphrates and their tributaries—affects the lower reaches of the watercourse."” Reduced
water flow allows salty seawater to creep up the system and poison the soil in southern Iraq,
compounding the problems of farmers.'

“We have lost so many of our farmers...in this place called ‘The Cradle of
Civilization.” It started all in here, and seems like dying before everywhere else.”

Moreover, groundwater levels are dropping amid uncoordinated over-exploitation. Erbil city is the
epicenter of this crisis, where the groundwater level dropped 500 meters in just 20 years.'” According
to Dr. Sarmad Latif, a Senior Researcher at Komar University of Science and Technology, more than
70% of farmers in the Kurdistan Region use groundwater to itrigate their crops.'®

“There has been mismanagement of groundwater and aquifers have not been allowed to recharge
naturally,” he said, adding that this undercuts the “right of future generations” to reliable access to water.

Meanwhile, average temperatures in Iraq rose by an average of 0.48 °C per decade between 2000 and
2023, which was above the global average.” This summer, repeated heatwaves made Iraq one of the
hottest places on Earth, with temperatures rising above 50 °C (122 °F) on several occasions.”” This
contributes to higher rates of evaporation of surface water.”

The effects of drought and climate change atre forcing many farmers from their land and into cities.”
Nabil Musa, an environmental activist and member of Waterkeepers Iraq, has traveled the length of
the country talking with farmers and different communities about their challenges. He has seen
staggering changes over the past few decades.

¥ Interview Sheikh Jamal

15 "The End of the Mesopotamian Basin", The Dlal.

16 "In Irag, Farmers are Losing their Fight for Survival", INKSTICK.

17 "Erbil underground water levels decreased 500 meters over 20 years", Rudaw. This local crisis is part of a broader,
unprecedented pattern of global "continental drying." A July 2025 study in Science Advances using NASA satellite
data found that the planet's dry areas are expanding at a rate of roughly twice the size of California annually,
creating "mega-drying" regions. One such region spans from North Africa through the Middle East and Central Asia,
where critical systems like the Arabian Aquifer System are declining at a rate of 0.64 cm per year. Globally,
groundwater depletion is the single largest contributor to this crisis, accounting for 68% of the water storage loss
on non-glaciated land. This continental water loss is now a leading contributor to global sea-level rise.
https://www.science.org/doi/10.1126/sciadv.adx0298

18 Interview Sarmad Latif

19 "National Climate Resilience Assessment for Iraq", IEA.

20 "Iraq experiences nationwide power outage amid 'record' heat", ABC.

21 "Consequences of climate change", Europeean Commission.

22 "The Rising Tide of Environmental Migration in Irag: A Looming Crisis", Irag Climate Change Center IC3+
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“We have lost so many of our farmers...in this place called “The Cradle of Civilization.” It started all
in here, and seems like dying before everywhere else,” he said.”

Iraq has a federal constitution, which is necessary to ensure local representation and address historic
political imbalances, but it can hinder cohesive policymaking across the country. The Kurdistan
Regional Government (KRG), which covers the four majority-Kurdish areas in the north, has
considerable devolved powers and can set its own policies. However, this has created significant
disagreements with federal authorities over oil, security, and the budget.”* While water is not a major
source of tension, Baghdad and Erbil often fail to cooperate and coordinate on agricultural policy.”

The country’s poor governance creates a context that complicates efforts to address these and related
challenges. Farmers face multiple levels of bureaucracy, with officials often deflecting responsibility
onto others when asked for support. Left largely on their own, farmers struggle with existential
challenges like drought and climate change, and sector-wide problems like marketing their produce.
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A young pomegranate tree, nurtured by drip irrigation, thrives on Khasraw Mohammed's farm in
Nawgrdan. This technology is key to building water resilience and agricultural sustainability in Iraq's

Kurdistan Region and across the drying farmlands of Iraq.

23 Interview Nabil Musa
24 "As |raq enters election season, Baghdad-Erbil tensions soar", The New Arab.
2 Interview Khasraw Mohammed



https://www.newarab.com/analysis/iraq-enters-election-season-baghdad-erbil-tensions-soar

Near the Iranian border, Halabja is Iraq’s newest and smallest governorate.” It is known worldwide
as the site of the worst chemical weapons attack on civilians.”” On March 16, 1988, the Ba’athist
government dropped bombs containing mustard gas, sarin, VX, and other chemicals on the Kurdish
city, killing approximately 5,000 people and displacing tens of thousands. Residents hope that the new
designation as a governorate, which passed the Iraqi parliament on April 14, 2025, will bring new
funding and help develop its economy.

From an agricultural perspective, it is a microcosm of Iraq, with many of the wider opportunities and
challenges characterizing the rest of the country. “Halabja is a national cause,” Governor Nuxsha
Nasih said in an interview with EPIC.”* The history and possible futures of its people reflect those of
Iraq. At its heart are issues of basic governance and livelihoods.

The experience of farmers around Halabja and the rest of the Kurdistan Region can provide lessons
for central and southern Iraq where drought and climate change constitute a major crisis. Can
something as basic as irrigation best practices be a major part of the solution? What can government
and NGOs do to help? How can other factors affecting agriculture be mitigated?

Case Studies

Farmers in Iraq and the Kurdistan Region use a range of irrigation techniques. Some are basic methods
used for millennia, while others rely on technology to regulate water flow precisely and automatically.
The method a farmer chooses depends on numerous factors, including water availability (both at a given
moment and over time), the crop under cultivation, the farm’s financial health, equipment availability,
and the farmer’s personal knowledge. Larger systemic and existential issues also have an impact.

When farmers do not face scarcity, they feel little need to conserve water and so
use a technique handed down over generations.

The economic benefits of responsibly managed irrigation are twofold. First, crops that receive an
appropriate amount of water produce better yields. Second, conserving water resources and avoiding
overuse will benefit individual farmers and their broader communities, including those downstream,
both now and in the future. However, installing irrigation systems requires an upfront investment of
money, time and labor, which can be barriers to adoption.

Flood and Sprinkler Irrigation

The most basic method is field flooding, often using shallow trenches to guide water dispersal. For
this, a farmer releases water from a canal or turns on a pump until enough water is distributed across
the desired area. It is the least efficient method of irrigation because it is hard to control and results in
high levels of evaporation.” However, it remains widely used, particularly in southern Iraq, even on
some farms that also use more advanced techniques.”

26 "|ragi lawmakers vote to recognize new governorate", Amwaj Media.
27 "First Anfal--The Siege of Sergalou", Human Rights Watch.

28 Interview Nuxsha Nasih

2 Interview Khasraw Mohammed

30 Interview Khasraw Mohammed and Interview Jasim al-Asadi.
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It is overly simplistic to attribute this method’s persistence to a lack of knowledge on the part of the
farmer. Often, easy access to a reliable water supply is the culprit. When farmers do not face scarcity,
they feel little need to conserve water and so use a technique handed down over generations.

For example, Sharbazher district in Sulaymaniyah governorate is typically water-rich, fed by rivers,
precipitation, and snow melt, so many farmers felt little pressure to move beyond flood irrigation.” This
past winter’s subpar precipitation, and the accumulating effects of drought, have led to shortages and a
growing realization that water conservation and more efficient irrigation methods might be necessary.”

Sprinkler systems are far more efficient than field flooding, but are still relatively undirected. Two
types of sprinklers were observed in use in the Kurdistan Region: rotary sprinklers and center-pivot
irrigation. The former uses lines of rotary sprinklers distributed across rectangular fields and connected
by pipes and hoses from a central water source. The latter uses a long boom on wheels that moves
around a circular field distributing water in a heavy spray. Both are superior to flooding because water
flow rate, area distribution, and timing can be better regulated, but distribution to individual plants is
still imprecise and subject to high evaporation rates in high temperatures.

31 This is the case for other methods of irrigation as well. In interviews, several farmers in water-stressed areas
claimed that they had good access to water and downplayed problems of water shortages. However, many of them
had atypically deep wells that drop far below the current water line.

32 |Interview Dr. Shenah Sharif Abdullah



These sprinkler methods are often used for large-scale grain and cereal production, including Iraq’s
ctitical wheat crop, because they efficiently and cheaply irrigate large fields.” For many farmers, wheat
forms the backbone of their livelihood, and only a few farmers in the Kurdistan Region can grow a
good wheat harvest using rainfall alone. As a result, sprinklers should be part of any discussion about
improving irrigation.

Drip Irrigation

Developed in the 20* century, this method delivers water and nutrients directly to the root systems of
plants via rubber hoses and plastic pipes. Farmers can regulate the amount of water they pump using
meters and valves. In practice, it is used most frequently in smaller, more controlled settings, such as
for vegetable crops like tomatoes and cucumbers and in fruit orchards.” This method requires more
equipment, training, and financial investment to be successful but results in significant water savings.

Scientific studies across a wide variety of crops and environments show that drip irrigation conserves
water, reduces fertilizer use, and boosts yields.” This is particularly true in relatively dry climates like
Iraq and the Kurdistan Region.” Anecdotally, this was the perception among farmers. Farmer Hamid
Esmail said that the system “saves [farmers] time and physical labor, saves water, and lets them be
specific about what they are watering, especially in greenhouses.” It also allows them to mix fertilizer
and nutrients into the water and apply them to their crops in a more regulated manner.” Overall, the
systems allow farmers to use three to four times less water than they would with flood irrigation and
pump water for just a few hours rather than all day.”

Drip irrigation represents an efficient, relatively affordable, and implementable
solution for farmers looking to conserve water and boost yields.

Drip irrigation is common in many areas of the Kurdistan Region. It is well-known among farmers,
and the necessary equipment is readily available in many areas. A drip irrigation system in the Halabja
area costs about 2 million to 3 million Iraqi dinars ($1,400 to $2,100) for a five-dunum (3 acre) field,
though the price can be higher or lower depending on quality, according to Malik Abulla, a farmer and
the owner of an agricultural supply store.”’ This does not include the price of a pump necessaty to
draw water from a well or canal. Farmers must also spend money on electricity to run the pump, which
usually comes from a diesel generator or a solar power system.

33 Interview Sheikh Jamal

34 Grain crops like wheat can be grown using drip irrigation, but it is not common. This is largely due to the higher
cost of installing a system across large fields in compared with sprinkler systems and the relatively low price that
farmers receive for wheat. Interview Malik Abdulla and Interview Shekh Jamal.

35 "Bountiful crop with every drop: using drip irrigation to increase vyields and conserve water", IAEA.

36 "Shallow burial of drip irrigation tape improves the water use efficiency of potatoes in semi-arid areas", Nature.
37 Interview Hamid Esmail

38 Interview Khasraw Mohammed
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Farmers who install these systems see an immediate return on investment in terms of crop yield and
water savings, according to interviews with farmers in the Kurdistan Region.” “We can see better
products right away,” Mohammed said, adding that “drip irrigation is the best system.”* However, it
can take time for farmers to pay back what they owe. Their ability to do so depends on the
marketability of their produce and how much they borrow. If prices are good, farmers can typically
pay back the costs within two seasons for a system that will last for four. However, if prices are low,
repayment will take longer.”

Asparagus growing in a greenhouse on Jamal Krpchna's farm with drip irrigation system.

Therefore, drip irrigation represents an efficient, relatively affordable, and implementable solution for
farmers looking to conserve water and boost yields. Often, farmers will adopt drip irrigation once they
see it work for their neighbors. This proof of concept is important to ensuring adoption.*

More Advanced Irrigation

At present, drip irrigation is the most advanced method widely used among ordinary farmers.
However, some agricultural entrepreneurs are taking the first steps into hydroponics, a method of
growing plants without soil by feeding them nutrients dissolved in water. This method is heavily reliant
on technology and controlled conditions, which are impossible to achieve out in conventional fields.

41 Interview Khasraw Mohammed and Interview Hamid Esmail
42 Interview Khasraw Mohammed

4 Interview Hamid Esmail

4 Interview Khasraw Mohammed
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Located on Erbil’s Gwer Road, Rawatan Company operates a series of warehouses where temperature
and humidity are carefully regulated using fans, water cascades, and air conditioning. Beds of flowers,
vegetables, greens, and various house plants are grown using a variety of irrigation methods including
drip irrigation and hydroponic towers. Its Erbil operation has about 15.2 dunums (9.4 acres) of
growing space, with other facilities in Duhok and Halabja.*

Founded three years ago, the operation requires significant capital. A simple system to grow about 4
dunums (2.5 acres) needs around $100,000, but a more advanced system costs more than $3 million.*
However, the results are impressive. It can operate year-round, produce multiple high-yield harvests,
and save large quantities of water through recycling and careful management. It gets its water from
three local wells and uses equipment brought from Turkey and the Netherlands.

g ¥
~

Rawatan greenhouse near Erbil roses growing using drip irrigation.

While the company’s management did not cite any problems with water access, the area around Erbil
city is extremely water stressed.”” Rawatan’s expetience could prove valuable in testing whether
technological advances can overcome severe water scarcity. Nevertheless, it is debatable whether this
model is appropriate for most farmers in Iraq and the Kurdistan Region due to the high cost of the
systems and climate control.

4> Interview Binar Badraddin
46 bid
47 1bid
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Broader Implications: Replicability in Irag’s Drying Regions

Drip irrigation is widely used in the Kurdistan Region, particularly for vegetable crops, but is rare in
central and southern Iraq.”® According to the World Bank, while approximately 17% of Iraq's total
agricultural land is irrigated, only about 3.5% uses modern irrigation techniques.” This disparity stems
from a combination of deeply entrenched factors in the south: legacy irrigation infrastructure designed
for flooding, the cultivation of water-intensive staple crops like wheat and rice, a lack of financial
incentives or enforcement to conserve water, and technical knowledge gaps. However, the situation
is changing in response to the ongoing drought.

Farmland in central and southern Irag—where common crops include barley, wheat, rice, dates, and
various vegetables—tends to be adjacent to rivers, marshes, canals and other waterways. This contrasts
with the Kurdistan Region, where farmland is more dispersed due to the relative reliability of rain-fed
harvests and groundwater. The irrigation infrastructure in the south, developed over millennia, was
designed for flood irrigation. However, as upstream water flow diminishes and drought intensifies,
these traditional southern water sources are less reliable.”

Drip irrigation can improve water use efficiency...by up to 100%. However, a
groundbreaking 2022 study from the Kurdistan Region...reveals a critical
learning curve in its practical application.

Nowhere is the conflict between water scarcity and agricultural practice more acute than in rice
cultivation. Rice is a staple of Iraqis’ daily meals, and the local short-grained variety is a beloved cultural
touchstone. This notoriously water-intensive crop occupied 128,000 hectares in 2019, on the eve of
the current drought, with al-Qadisiyah and Najaf governorates accounting for 72% of overall
production.”’ The federal government banned rice cultivation in 2022, but rescinded this order two
years later.”” However, Najaf governorate reinstituted the ban this year following a particularly dry
winter, highlighting the ongoing policy struggle.”

Drip irrigation provides an intriguing way to mitigate these problems, and its efficacy is well-
established globally. Foundational research from the UN Food and Agriculture Organization (FAO)
confirms that drip irrigation can improve water use efficiency—yield per unit of water—by up to
100% for high-value crops in arid regions.” However, a groundbreaking 2022 study from the
Kurdistan Region—one of the first peer-reviewed assessments of drip irrigation in Irag—teveals a

48 Interview Jasim al-Asadi

49 According to the World Bank's 2020 report, Breaking Out of Fragility: A Country Economic Memorandum for
Diversification and Growth in Iraq: “..agrifood production occupies only a third of Iraq’s cultivable area (about 5
million hectares) and is practiced predominantly by small farmers. Additionally, only 3.5 percent of Iraq’s
agricultural land is under irrigation. Once the country’s irrigation system is rehabilitated, crop yields could greatly
increase.” https://openknowledge.worldbank.org/server/api/core/bitstreams/0d8484f9-90ee-5aa4-b821-
92c3add840ef/content pg 135

50 "From cradle to grave: Where civilization emerged between the Tigris and Euphrates,", The Washington Post.
51 "|rag Rice Area, Yield and Production", FDA.

52 "Irag resumes rice cultivation after two-year ban with new climate friendly strain", Arab News.

53 "lraq’s Najaf declares rice cultivation ban", Shafag News.

54 "Crop Yield Response to Water", FAQ.
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critical learning curve in its practical application. The study of 32 tomato farms in Sulaymaniyah's
Penjwen district during a severe drought found that while farmers achieved impressive yields, they
used an average of 350 liters of water to produce one kilogram of tomatoes. This is nearly double the
global average and four to seven times more water than used in Turkey, Spain, and Iran.” Critically,
the study’s authors note that farmers responded to drought by irrigating their fields "each time 2-3
times longer than in previous years," a well-intentioned but inefficient practice that points to a need for
more advanced technical knowledge in optimal irrigation scheduling and system management. This
suggests that with greater experience and targeted training, significant water savings are well within reach.

Laborers harvest p
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otatoes on the KH Farm in Rovia in Iraq's Kurdistan Region.

Evidence from neighboring countries with similar climates demonstrates this potential for
improvement. In these countries, long-established drip irrigation practices have allowed farmers to
refine their techniques over years:

55 This study, “Farm-Scale Water Productivity For Tomato With Mulched Drip Irrigation” (Hama-aziz et al., 2022),
published in Passer, is a pioneering contribution as one of the first peer-reviewed, farm-scale analyses of drip
irrigation conducted in Iraq. Its findings provide an invaluable baseline for understanding on-the-ground water use.
However, as a single-season study conducted during a severe drought year, it also underscores the critical need for
more comprehensive, multi-year research to establish robust data on optimal water productivity across Iraq's
diverse climate zones and under varying weather conditions.

https://passer.garmian.edu.krd/article 155238 62f2d52cb44f369a5513648d1048985a.pdf
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% In Jordan’s hot semi-arid and desert climates, drip irrigation used 38% less water while

increasing cucumber yields by 22% compared to flood itrigation.*

% In the hot-summer Mediterranean climate of Turkey—a key upstream neighbor—drip systems
consistently save 30-60% of water and increase yields for vegetables like tomatoes by 20-50%
by reducing plant stress and improving nutrient application.””

Anecdotal evidence from farmers in Halabja’s Mediterranean climate and Dhi Qar’s hot desert climate
confirms these benefits, reporting major improvements in both water savings and crop health after
adoption. But it also underscores the need for robust local data. “We don't have a complete database. This
is very important...if you don't know what you have, then you cannot make a plan,” Dr. Latif said.”®

Jassim al-Asadi, a co-founder and the head of Nature Iraq, notes that farmers employing traditional
flood techniques “can put one pump in their land and can irrigate all the area.” As long as they have
reliable water access, there is little incentive to take on the cost of installing a drip irrigation system.

Farmer Walid al-Sudani cultivates a 40-dunum (24.7 acre) farm in the marshy Chibayish district of Dhi
Qar governorate and spent between 10 million and 12 million Iraqi dinars ($7,000 to $8,400 at market
prices) to install the system. “Installation costs are high due to the lack of support from any entity
supporting the farmer,” Sudani said, referring to the government and NGOs.”

Four years ago, there was just one family in Chibayish district using this
method; now, more than 20 families are using it.

Sudani uses drip irrigation to grow vegetable crops including okra, watermelon, and cucumbers, and
fodder crops like corn. He decided to use it because it would help him regulate the amount of water
he drew from a nearby canal and conserve this precious resource amid scarcity. It also enables him to
apply fertilizer efficiently through the pipes. Interestingly, he also changed his methods to “keep pace
with the developments taking place in the agricultural sector.”'

Beyond financial and cultural factors, the extreme conditions in southern Iraq complicate the use of
drip irrigation equipment. High summer temperatures degrade the plastic pipes and hoses. High water
salinity causes build-up within the system and can cause clogs that reduce efficiency. Both require
system elements to be replaced more frequently than in the Kurdistan Region and impose higher
maintenance costs.”” This problem worsens when water levels are low and can be managed by flushing
the system, but this is only possible when water is abundant.®’

56 (Tabieh et al., 2012)

57 Unli et al., 2006

https://www.researchgate.net/publication/223531248 Trickle and sprinkler irrigation of potato Solanum tube
rosum L in the Middle Anatolian Region in Turkey

%8 Interview Sarmad Latif

%9 Interview Jasim al-Asadi

80 |nterview Walid al-Sudani
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53 Interview Walid al-Sudani

15


https://www.researchgate.net/publication/223531248_Trickle_and_sprinkler_irrigation_of_potato_Solanum_tuberosum_L_in_the_Middle_Anatolian_Region_in_Turkey
https://www.researchgate.net/publication/223531248_Trickle_and_sprinkler_irrigation_of_potato_Solanum_tuberosum_L_in_the_Middle_Anatolian_Region_in_Turkey

Despite these challenges, Sudani is satisfied with his decision to install a drip irrigation system and has
seen higher yields as a result. Furthermore, water scarcity is pushing his neighbors to follow suit. Asadi
said that four years ago, there was just one family in Chibayish district using this method; now, more
than 20 families are using it.** Like in the Kurdistan Region, witnessing a positive example of the
method in practice is a great motivator for others to adopt it as well.

Obstacles and Opportunities

The adoption of drip irrigation in Iraq faces challenges at three distinct levels, individual, systemic,
and existential. Consequently, solutions must be addressed within the same multi-layered framework.

Drip irrigation is not a novel method, and the equipment is widely available—so what prevents farmers
from using it?

Moving from flood irrigation requires a shift in mindset and training in system
maintenance, irrigation scheduling using soil moisture data, and understanding
crop-specific water needs at different growth stages.

For many, the reasons are simple and stem from their immediate individual circumstances. Beyond these,
systemic failures create challenges beyond any individual's capacity to solve, requiting intervention
from governments and other powerful institutions. Underpinning it all are existential threats which, if
left unaddressed, could undermine even the most successful individual and systemic solutions.

Olbstacles

Individual

Lack of Financing: Drip irrigation systems cost thousands of dollars to purchase and install and require
pumps and electricity to run. While the cost is not exorbitant, it can be a stretch for farmers who live
on precarious finances and may have debt to service. According to Asadi, many poor farmers across
central and southern Iraq cannot afford drip irrigation systems. He added that the government has
not provided financing to make it easier. ® Even in the Kurdistan Region, there are few financing
options for farmers to install the systems.

Lack of Knowledge: A lack of technical knowledge remains a key barrier, as evidenced by the 2022 study
of drip irrigation on tomato farms in Sulaymaniyah’s Penjwen district. The study found that even when
using drip systems, farmers often applied three to six times more water than necessary, highlighting
that the challenge is not just adopting the technology, but mastering its operation.” Moving from
flood irrigation requires a shift in mindset and training in system maintenance, irrigation scheduling
using soil moisture data, and understanding crop-specific water needs at different growth stages.

64 Interview Jasim al-Asadi

55 Interview Jasim al-Asadi

56 “Farm-Scale Water Productivity For Tomato With Mulched Drip Irrigation” (Hama-aziz et al., 2022), published
in Passer: https://passer.garmian.edu.krd/article 155238 62f2d52cb44f369a5513648d1048985a.pdf
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Without this knowledge, farmers cannot realize the technology’s full water-saving potential.
Anecdotally, farmers are far more likely to adopt drip irrigation once they see a neighbort's success,
underscoring that demonstrated results are the most powerful driver of change.

aymaniyah.

Water Abundance and Crop Selection: Even innovative and conscientious farmers do not use drip irrigation
in all circumstances, sometimes because of crop choice. Sprinkler systems are viewed as more
appropriate for large-scale grain production, while drip irrigation is more commonly used for
vegetables like tomatoes and cucumbers or in tree orchards. Some farmers in Iraq simply do not feel
pressure to adopt more efficient irrigation methods if they have an abundance of water. They deem it
unnecessary to spend the money to install drip irrigation unless forced to do so by drought.

System

Lack of Coordination and Holistic Solutions: There is a lack of policy coordination between levels of
government. While Baghdad and Erbil face similar issues in agriculture and climate change, they largely
pursue their own agendas instead of working together for greater impact. This is also present within
each government with individual ministries often working at cross-purposes. Dr. Sarmad Latif
underscored that policies should be coordinated across government “in a systematic way with the help
of international organizations.” Using the KRG as an example, he argued that such a venture would
involve the ministries of agriculture, education, higher education and scientific research, health, justice,
interior, finance and economy, and even endowment and religious affairs. This coordination should
be replicated at the federal level and between Baghdad and Erbil.”’

57 Interview Dr. Sarmad Latif
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Melns on sale in a Halabja Bazaar.

Lack of Government Support at the Local 1 evel: 1.ower levels of government are closer to farmers and often
have a clearer grasp of the challenges their constituents face. Halabja Governor Nasih frequently deals
with agricultural matters given that 60% of the area she administers is farmland. Provincial officials
have called on the KRG, the federal government, NGOs, and the international community for help
and received some assistance, but “it is not enough,” she said.®® “The KRG has tried to help, but the
problem has not been solved fundamentally,” she added. “The whole income of Halabja relies on
income from agriculture...so if the drought continues the issue is even bigger.”"

Squeezed by low prices and limited market access, farmers occasionally resort to
protests, dumping their produce on the roads. This pincer effect of low prices
and restricted markets cripples farmer incomes, making it impossible to invest in
crucial improvements.

No Budget: The KRG is experiencing a severe financial crisis amid disagreements with the federal
government over oil, the budget, and public sector salaries.”’ This has negatively affected its ability to
provide financing for individual farmers to improve their irrigation methods. KRG Minister of

%8 Interview Nuxsha Nasih

59 |bid

70 Erbil and Baghdad reached an agreement on oil and salaries that allowed oil exports from Kurdistan via Turkey to restart
on Sept. 26, 2025. However, a long history of broken deals casts doubt on the longevity of this latest breakthrough.
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Agriculture Begard Talabani is a proponent of adopting advanced irrigation methods but argued that
she “has no budget to support drip irrigation.” In the past, the government facilitated loans to farmers
to buy equipment, but this fell victim to budget cuts amid competing priorities. Instead, the KRG is
putting its efforts into larger infrastructure projects such as building dams and ponds.™

Martketing of Produce and Marfket Access: The larger economics of agriculture in Iraq and the Kurdistan
Region are also at play because most farmers operate on extremely fine margins. Local farmers are
proud of the quality of what they grow, but their tomatoes, cucumbers, potatoes, and pomegranates
must compete with cheaper imports from Iran and Turkey that undercut prices.” At the same time,
internal trade barriers between the Kurdistan Region and federal Iraq limit their access to a larger
domestic customer base.” Squeezed by low prices and limited market access, farmers occasionally
resort to protests, dumping their produce on the roads.™ This pincer effect of low prices and restricted
markets cripples farmer incomes, making it impossible to invest in crucial improvements like advanced
irrigation systems and drought-resistant seeds.” “I have all these products and people know my
reputation [as a farmer], and I am still not able to sell my products” for a good price, Esmail said.”

Uncoordinated and Short-term International Engagement: While international assistance has provided critical
support over the past two decades, its delivery often suffers from a lack of sustained coordination.
Projects by foreign governments, UN agencies, and NGOs can be fragmented and short-lived, leading
to inconsistent outcomes and a concentration of impact in specific areas rather than equitable
distribution nationwide. Moreover, promises and pledges are not always honored.”” When well-
intentioned initiatives conclude prematurely or without sustained long-term support, it can
inadvertently foster skepticism among local farmers, making it more difficult to build momentum for
future agricultural reforms. Additionally, the farmers who are supposed to benefit from these programs
are the last to see their benefits, having to wind their way through several layers of bureaucracy. Dr.
Latif, for example, argued that direct funding to farmers was necessary to ensure effectiveness.”

Existential

Drought and Water Management: The most fundamental obstacle is existential: the potential absence of
water itself. When aquifers dry up and rivers run low, debates over irrigation efficiency can seem
academic. This scarcity is compounded by a failure to establish equitable, basin-wide water
management. Upstream countries like Turkey and Iran, prioritizing their own needs, control the flows
of the Tigris and Euphrates, leaving Iraq vulnerable. This geopolitical reality encourages a short-term
focus on exploiting remaining resources, further jeopardizing future water security and creating a
vicious cycle that threatens the very foundation of farming.

Groundwater: Overuse of groundwater is both a practical problem and a policy conundrum. It pits
current needs against those of the future. This was universally troubling to those who spoke to EPIC.

! Interview Begard Talabani.

72 "Imported goods push local farmers out of the Kurdistan Region market", Rudaw.

73 Interview Khasraw Mohammed

74 "Kurdistan Region farmers trample own tomatoes in protest of low product value", Rudaw.
7> Interview Hamid Esmail
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78 Interview Dr. Sarmad Latif

19


https://www.rudaw.net/english/kurdistan/230420241
https://www.rudaw.net/english/business/07072020

Abdula Faraj and his three sons operate a cluster of greenhouses in Bazian, a valley just outside of
Sulaymaniyah city, where they grow cucumbers in the summer and greens and herbs in the winter.
They have used a drip irrigation system for several years and credit it with saving water, but times are
still tough.” “Wiater was much better before. This year there was a third of last yeat’s water because of
the lack of rain,” said Faraj. “We need deeper wells, 150 meters deep. If the government or other officials
can help us with this then the whole problem gets solved.” When asked if he was concerned that this
would make water even more scarce in the future, he shrugged and replied: “What should we do?”*

Climate Change: The effects of climate change from drought to higher temperatures to dust storms will
continue to hit Iraq hard if the world cannot rein in fossil fuel emissions. Ironically, Iraq’s economy
is heavily dependent on fossil fuel production and export. In a very real way, it is a contributor to its
own existential challenges.

Opportunities

Individual

Proof of Concept and Knowledge Sharing: As drip irrigation becomes more common, it provides proof of
concept for farmers across Iraq. Momentum will continue to build as more farmers see the benefits
for themselves in terms of better yields and for their communities through water conservation.
Individual farmers can share the knowledge they gain with other members in their community. Other
stakeholders include the owners of agriculture supply stores, who often serve as frontline responders
when farmers need advice or technical assistance, and officials working in local agriculture and water
directorates. These lines of communication are critical to spreading knowledge and should be
supported by the government and civil society.

System

Financing and Equipment: Governments, businesses, and civil society have the means to provide
financing for drip irrigation systems for relatively little outlay. This can be accomplished through
grants and loans for equipment and subsidy programs for electricity. This could go a long way to
encouraging farmers to adopt drip irrigation. During interviews, farmers like Sheikh Jamal urged the
government to offer subsidies and loans to help them buy drip irrigation equipment and drought
resistant seeds.”’ A variety of actors can undertake this. The federal government, the KRG, and
provincial governments all have budgets, which could include financing mechanisms via ministries
and directorates. They could also partner with local banks to back loans for farmers to buy equipment.
Foreign governments and NGOs could also participate in direct financing to farmers and communities
through development aid.*

International Involvement: Foreign governments, NGOs, and UN agencies can provide money,
knowledge, and support to improve irrigation. The Netherlands is the clear leader in this regard. It has
considered what it can offer Iraq and is implementing a sophisticated and focused strategy to great
effect. It works with individual farmers to establish international linkages through academia, civil

7 Interview Abdula Faraj
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82 Interview Dr. Sarmad Latif
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society, and businesses, provides equipment and seeds, and supports value-adding ventures like potato
chip factories.*” Other countries with expertise in agticulture, economic development, and climate
adaptation can build on the Dutch model and focus on irrigation practices. “What is really needed in
this region is just to bring knowledge and expertise from the other countries,” said Hoshang Hamad,
an agriculture advisor at the Dutch consulate in Erbil.**

The Rasan Olive Oil Factory in Halabja exemplifies the shift towards value-added production, a key pillar
for diversifying Iraq's economy and strengthening its private sector.

Amplify and Institutionalize Knowledge Sharing: Government and civil society can create programs to
support the efforts of individual farmers and other stakeholders to spread knowledge about drip
irrigation, including by organizing seminars and field visits for farmers to watch systems in operation.”
Ideally, this would happen across central and southern Iraq and the Kurdistan Region so that farmers

8 Interview Hoshang Hamad, Interview Swara Bashar, Interview Sheikh Jamal

84 Interview Hoshang Hamad

85 This need for a structured system to bridge research and practice is a universal agricultural challenge. The United
States addressed this in the early 20th century by creating its Cooperative Extension System, a partnership between
the USDA, land-grant universities, and county governments. Built on a network of local, trusted experts who
provided hands-on demonstrations and consultations, this model successfully transferred new technologies to
farmers and could serve as a valuable blueprint for adapting such a knowledge-transfer system to the Iragi and KRI
context. For a detailed history, see the USDA's NIFA, "The Cooperative Extension System," 2024. On the broader
principle of how such state-society collaboration builds institutional trust and facilitates technological adoption, see
Francis Fukuyama, State-Building: Governance and World Order in the 21st Century (lthaca: Cornell University
Press, 2004), particularly Chapter 3 on institutional capacity.
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can build relationships beyond their own communities. Local agricultural directorates, supported by
their parent ministries, can take the lead on this in cooperation with farmers’ unions.

Institutionalize and Coordinate Planning: The federal government and the KRG have a difficult
relationship, driven primarily by disputes over oil. Cooperating on agriculture and water, where there
is potential for real alignment, can build trust and serve as a model for other aspects of their
relationship. This could be catalyzed by high-level leadership; for instance, President Latif Rashid, a
Kurd and former Minister of Water Resources, is uniquely positioned to champion a national irrigation
modernization effort in his final months in office. Even absent such a legacy initiative, smaller,
practical steps between relevant ministries would yield meaningful progress.

Existential

Better Water Management: Water scarcity is an existential problem. If water is unavailable for agriculture,
there is little use in debating what method of irrigation to use. Both Iraq and the Kurdistan Region
should invest in infrastructure to conserve water, particularly through water recycling facilities and
constructing small ponds to catch rainwater and help recharge groundwater. A wide range of
stakeholders support building these ponds from farmers to government officials and academics. They
are inexpensive to build and can be undertaken by individuals, private sector companies, or the
government, as long as financing is available. They work best in landscapes with small hills, which can
naturally hold the water. The KRG is also building a number of dams on rivers and streams, for
example at Gomaspan and Surqawshan.* However, these larger dams are controversial and potentially
harm communities downstream in central and southern Iraq. Only the government has the financial
and legal authority to build this infrastructure, though they usually contract out to large locally based
construction companies to perform the work.

If drip irrigation adoption reduces agricultural water demand, it would
significantly slow groundwater aquifer depletion and buy crucial time for
broader water diplomacy and management solutions.

Address Climate Change: Iraqi and Kurdish officials should be motivated by their constituents’ struggles
to advocate for progress on climate change. This is complicated by their economic dependence on oil,
but water scarcity and the other effects of climate change in Iraq preview the devastating impact that
will happen worldwide if action is not taken.

Conserving Water Systems: Throughout this research, a persistent question presented itself: what is the
use of investing in more efficient irrigation systems if Iraqi farmers face a future where water resources
completely dry up in their area? While this frightening prospect seems increasingly possible, farms are
always located where there is at least some basic access to water.” Drip irrigation conserves those
resources and allows farmers to endure periods of water scarcity better than if they used flood

86 "Dam Case Study", Waterkeepers Irag and "Newly Built Dam to Support Tourism in Erbil Province", Kurdistan
Chronicle.
87 Interview Hamid Esmail
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irrigation.”* According to the UN’s Food and Agriculture Organization (FAO), agticulture accounts
for at least 73% of water withdrawals in Iraq.*” If drip irrigation adoption reduces agricultural water
demand, it would significantly slow groundwater aquifer depletion and buy crucial time for broader
water diplomacy and management solutions.

Conclusion: Securing a Water-Wise Future for Iraqi
Agriculture

Iraq’s prolonged drought, exacerbated by climate change and resource mismanagement, is not a
temporary crisis. Even previously water-rich regions are experiencing water scarcity. Farmers and
communities are seeing a permanent shift in the country's environmental reality. While the challenges
are profound, a viable path forward exists by addressing the demand side of the water equation. Drip
irrigation is a practical, proven technology that can simultaneously boost agricultural yields and enact
drastic water savings—a vital step toward climate resilience.

Ripe tomatoes on Sheikh Jamal’s farm in Sulaymaniyah.

However, the journey of farmers in the Kurdistan Region reveals a crucial nuance: providing
technology is not enough. The 2022 Penjwen study shows that even with drip systems, a lack of
technical knowledge can lead to severe over-irrigation, undermining the very water conservation goals

88 Interview Khasraw Mohammed
8 "Annual freshwater withdrawals, agriculture (% of total freshwater withdrawal) - Irag", The World Bank.
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the technology is meant to achieve. Therefore, the mission is twofold: to promote widespread
adoption where the system is rare, and to ensure its effective use where it already exists.

The obstacles are interconnected, and so too must be the solutions. Our findings necessitate a

coordinated strategy that operates on multiple levels:
< At the Individual Level, success depends on overcoming initial financial and knowledge
barriers. This requires targeted subsidies and loans to make systems accessible, paired with
hands-on training and "proof-of-concept” demonstrations to build confidence and ensure
farmers can maximize the technology's water-saving potential.

% At the Systemic Level, progress is hamstrung by fragmented governance and market
disincentives. A national commitment to modernizing irrigation infrastructure, coupled with
genuine policy coordination between Baghdad and Erbil, is essential. Furthermore, protecting
farmers from being undercut by imports is not just an economic issue, it is a water security
issue, as financial stability is a prerequisite for investing in efficient practices.

< At the Existential Level, drip irrigation is a powerful tool for buying time. By reducing the
agricultural sector's water demand by up to 60%, it can dramatically slow the depletion of
groundwater aquifers, providing a crucial buffer while long-term, cross-border water
diplomacy and climate adaptation strategies are pursued.

EPIC's findings point to a necessary national strategy, calling on stakeholders across local, national,
and international levels to act. The components are clear: from launching data collection initiatives
and financing schemes to fostering cross-governorate knowledge sharing and aquifer recharge
projects, each action builds the foundation for a more water-efficient agricultural sector. Drip
irrigation is a relatively inexpensive and simple component of this broader strategy, but a critically
important one.

In the cradle of civilization, where agriculture once nurtured the world's first cities, the future of
farming is now under threat. Embracing drip irrigation represents a commitment to preserving Iraq’s
agricultural heritage and securing its food and water in an increasingly arid world. The choice is
between managed adaptation and uncontrolled decline. By empowering its farmers with the tools and
knowledge to use water wisely, Iraq can reclaim its role as a leader in agricultural innovation and build
a viable, productive future for its rural heartland.
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