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Abstract
Israel, a nation with limited natural water resources and high aridity, has emerged as a
global leader in sustainable water management. Through a blend of advanced technologies,
institutional reforms, and economic instruments, Israel has not only secured its own water
needs but has also built surplus capacity to support regional cooperation. This paper helps
identify the factors that determine the successes versus the failures of Israel’s water system
transformation, which may also apply to California, a region facing chronic water scarcity

driven by climate variability, unsustainable groundwater use, and institutional fragmentation.

Keywords: Desalination, treated wastewater, water pricing, drip irrigation, historical analysis.



Chapter 8: Innovating Water: Israel's Water Solutions and Lessons for California
1. Introduction

Israel is a country of striking geographic and climatic challenges: approximately 60%
of its territory is desert, and the remainder is semi-arid, much like parts of Western Australia,
South Africa, Chile, California, and Morocco. It is only half the size of Denmark, yet it supports
a population that has increased tenfold since its founding in 1948. Compounding the challenge,
Israel has experienced pronounced interannual rainfall variability, regional drying in some key
catchments, and a statistically significant decline in precipitation in parts of the north, including
the Kinneret basin (Drori, Ziv, Saaroni, Etkin, & Sheffer, 2021). In the 1930s, British
economists concluded that the area encompassing present-day Israel, the West Bank, and Gaza
could sustainably support no more than 2 million people due to water limitations (Simpson,
1930).

Yet today, Israel not only meets the needs of around ten million residents but also
maintains a water surplus and exports water to neighboring countries. This remarkable
transformation—from predicted collapse to hydrological self-sufficiency and international
cooperation—raises two critical questions: How did it happen? And what can other natural-
water-stressed regions, such as California, learn from the Israeli experience?

This chapter analyzes the historical development, legal framework, economic
principles, and current characteristics of Israel's water sector. It addresses the central question
of when water resource management became a focal point of governmental decision-making
and traces its evolution from a Zionist ideological goal to an efficient, sustainable system.

The chapter deliberately selected elements of policy and provision mechanisms that
highlight key aspects of water management in Israel and lessons that may be replicable and
scalable elsewhere. It is technical in nature and focuses on the best practices of Israel in

managing and providing water services. In our discussion, we highlight the similarities



between such ecosystems that are challenging for people to settle on their own, but with public
action, both collective and private resources can be leveraged to enhance social welfare.
California and Israel - locations so far apart in their characteristics - yet we shall find
many similarities in the general features of their development. Israel’s experience matters for
California not because it offers a simple model to copy, but because it demonstrates how
governance, pricing, infrastructure, and innovation can be aligned around scarcity. The central
lesson is not desalination alone. It is the construction of a water economy in which treated
wastewater, desalinated seawater, national conveyance, efficient irrigation, and professional
regulation work together as one system. For California’s inland regions, where water insecurity
increasingly shapes agricultural productivity, industrial growth, environmental resilience, and
social equity, that systems perspective is especially relevant. The discussion integrates lessons
from Israel’s policies, technology adoption, and institutional reforms, and examines how these

strategies can support California’s Inland Innovation Project.



2. Israel’s Water Economy: An Overview

Water crises are becoming increasingly frequent and severe globally, exposing the
shortcomings of twentieth-century systems designed to supply water for agriculture, cities, and
ecosystems. The accelerating impacts of climate change, population growth, water pollution,
and deteriorating distribution networks are severely straining these legacy infrastructures
(Mazzucato, 2024). While media reports often portray grim scenes of depleted reservoirs, failed
crops, and degraded ecosystems, these developments need not inevitably lead to despair. On
the contrary, many communities have already responded to these challenges by adopting
innovative, scalable solutions to manage scarcity (Sedlak, 2014, as cited in Zilberman et al.,
2023).

Across the globe, regions facing acute water stress have leveraged crises to resolve long-
standing conflicts, improve water-use efficiency, and adopt new technologies that access non-
conventional water sources. Among these, Israel stands out as a global pioneer. Despite being
one of the most water-stressed countries in the world, Israel has built a resilient water system
that now delivers high supply reliability to households, industry, and agriculture (Marin, Tal,
Yeres, & Ringskog, 2017). That transformation did not result from a single technological
breakthrough. Rather, it emerged from a long, deliberate sequence of legal reforms,
institutional consolidation, economic pricing changes, and state-backed infrastructure
investments (Marin et al., 2017; Milkin, 2021).

Israel’s water sector evolved in direct response to urgent hydrological constraints and
continuous, centralized state planning. With approximately 60 percent of its landmass
classified as desert, highly variable precipitation, and per capita water availability ranking
among the lowest globally, Israel has faced immense environmental challenges (Marin et al.,
2017; Yezreel Valley College, 2024). The country's hydrology is characterized by stark

regional and temporal disparities: the north is relatively rainy, whereas the populated central



and southern regions are arid; precipitation occurs almost exclusively in the winter, yet demand
peaks during the hot summer months (Kislev, 2011). Furthermore, successive multi-year
droughts are common, and national water demand is continuously increasing due to rapid
population growth and rising living standards (Kislev, 2011; Marin, Tal, Yeres, & Ringskog,

2017).
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Figure 1: Israel climate zones and precipitations

Source: Koppen—Geiger climate classification from Survey of Israel (1970), mean annual precipitation (19812010,
Israel Meteoro-logical Service) and catchment climatic classes.
(18) (PDF) Contrasting rainfall-runoff characteristics of floods in desert and Mediterranean basins. Available from:
https: //www.researchgate.net/publications/333933829 Contrasting rainfall-

runoff characteristics of floods in desert and Mediterranean basins [accessed Jun 11
2024].runoff characteristics of floods in desert and Mediterrancan basins [accessed Jun 11 2024].

2.1. Historical Foundations
While the water economy was largely overlooked during the Ottoman era, it gained
significant strategic importance during the British Mandate (1920—1948). During this period,
initial planning for a national water infrastructure—including early concepts for a national
water carrier—began to take shape (Avgar, 2018). The critical importance of water was
recognized during the nascent stages of the Zionist movement, well before the establishment

of the State of Israel in 1948. In the nation's early days, water development was inextricably



tied to national ideology, settlement policies, and agricultural expansion. This recognition was
driven by several factors:

. Mandate-Era Planning: The British Mandate administration, alongside early
Zionist planners, had already begun formulating plans for large-scale waterworks. By 1939, a
comprehensive national water plan was being developed, laying the conceptual groundwork
for what would eventually become the National Water Carrier (Figure 2).

. Ideological Motivations: Water planning and technological solutions have been
central to the country at every stage of its development. The Zionist movement championed
the goal of “making the desert bloom” (qnnwn nR m°19°Y9), seeking to develop a thriving
agricultural economy in regions where environmental conditions were inherently challenging
(Avidar, 2023).

. Early Institutionalization: The impetus for centralized management predates the
state. In arid and semi-arid regions such as Israel, water availability functions as the primary
bottleneck resource for economic development. This understanding, shared by all of the state's
early leaders, drove the policy of centralized control over the water sector (Avgar, 2018). The
national water company, Mekorot, was established in 1937 (Figure 2) by key political figures
like Levi Eshkol and Pinchas Sapir eleven years before the State of Israel was founded. The
formation of this utility was a direct outcome of the perceived need to develop a reliable water
system capable of ensuring food security in an arid to semi-arid environment (Marin, Tal,
Yeres, & Ringskog, 2017).

. Geopolitical and Agricultural Needs: High-level political backing was
instrumental in driving water infrastructure, which was viewed as a matter of national survival
(Tal, 2009). David Ben-Gurion, the primary national founder and first prime minister of the

State of Israel, identified water management as fundamental to Israel's economic independence



and food security. His diaries!, for instance, highlight the perceived strategic importance of the
Hula Valley drainage project for the nation's future. The rationale was tied to food security,
agricultural development, and the ideological commitment to settling the land and to “make
the desert bloom.”
2.2. The Legal and Institutional Framework: from Political Interests to Professional
Regulation

Israel’s water sector has been shaped by a series of legislative and institutional reforms that
gradually transformed it from a politically contested domain into a more professionalized and
integrated system of governance (Figure 2).

The cornerstone was Israel’s Water Law (Israel Ministry of Agriculture, 1959),2
which declared all water resources in Israel to be public property under state control. Drawing
on legal traditions inherited from the Ottoman and British periods (Laster and Livney, 2008),
the law established that water was to be managed by the state for the benefit of the public and
the development of the country. It mandated the measurement of all extracted and consumed
water and instituted a licensing system for all water drilling. This legislative status enables the
government to control supply by establishing infrastructure, issuing extraction licenses, and
setting quality regulations, while simultaneously managing demand through administrative
prices and user-specific quotas (Kislev, 2011); thus, both supply and demand controls are
employed. This legal framework stands in stark contrast to decentralized systems, such as the
riparian and prior appropriation rights systems in the United States, which have often

contributed to the unsustainable depletion of aquifers by tying water rights to land ownership

! https://bengurionarchive.bgu.ac.il/en/about
2 https://faolex.fao.org/docs/pdf/isr1321E.pdf
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or historical diversion (Caswell, Lichtenberg, & Zilberman, 1990; Zilberman, Huang,
Goldberg, & Reardon, 2023).

A second major milestone was the completion of the National Water Carrier
(HaMovil Ha'Artziin 1964. This ambitious infrastructure project transported water from the
relatively wetter north, especially the Sea of Galilee (Lake Kinneret), to the more arid central
and southern regions (Kislev, 2011; Marin, Tal, Yeres, & Ringskog, 2017). This project is
conceptually similar to water transfer systems in other arid regions, such as the California State
Water Project, which also transports water from northern rivers to municipalities and
agricultural centers in the south

Since 1964, the national water company, Mekorot, has continuously expanded this
conveyance infrastructure, establishing a national bulk water transmission system that now
conveys 95 percent of Israel’s potable water resources—including surface water, groundwater,
and desalinated water—to the regional providers that supply domestic, industrial, and
agricultural end-users (OECD, 2023). This sophisticated infrastructure network connects
almost the entire country (with the exception of Eilat) and operates with exceptional efficiency;
the overall level of water loss in the bulk transportation system is reported to be just 3 percent
(OECD, 2023).

This transmission infrastructure has enabled Israel to regulate the use of natural water
resources depending on hydrological conditions, conveying surpluses of water from one
resource to be stored in others to meet regional demand (Avidar, 2023). The operational
flexibility provided by the National Water System has been essential for the strategic
combination of a water supply based on modern desalination and wastewater reuse with the
sustainable exploitation of natural water resources (Avgar, 2018).

The Water Commission: For many years, however, centralized management

remained vulnerable to political pressure. Initially, the sector was managed by the Water
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Commissioner, who held wide-ranging regulatory powers over water resources but shared
administrative authority with various politically driven ministries (Kislev, 2011). Despite early
developmental successes, by the 1970s and 1980s Israel’s natural water resources were
approaching exhaustion due to recurring multi-year droughts, population growth, and chronic
over-pumping (Avgar, 2018). Decades of prioritizing agricultural expansion led to the chronic
over-pumping and severe degradation of vital resources, such as the Coastal Aquifer, resulting
in dangerous saline intrusion (Marin, Tal, Yeres, & Ringskog, 2017). Repeated commissions
of inquiry highlighted the shortcomings of this governance model (e.g., the Orlozorov
Committee, the Magan Committee, the Bein Committee) (State Conptroller, 2012), but for
decades the country coped mainly by overexploiting aquifers. Ultimately, the severe droughts
of 1998 and 2008 generated sufficient political momentum for deeper reform (Marin, Tal,
Yeres, & Ringskog, 2017).

A major turning point came with the Water and Sewage Corporations Law of 2001.
This reform addressed chronic underinvestment and inefficiency in municipal water and
sewage systems (Avidar, 2023). Before the law, municipalities diverted water revenues to
unrelated expenditures, contributing to high water losses (20-25%) and leaking sewage
infrastructure (Wininger, 2011). The law mandated the establishment of regional water
corporations (water utilities), separating water revenues from general local budgets and
assigning responsibility for infrastructure investment, maintenance, and service delivery to
specialized utilities operating under national performance standards (Fatal, 2014). While
municipalities retained ownership as shareholders, these new water utilities became subject to
strict performance standards and economic regulation, which was later overseen by the national
water authority (Gov.il, 2016).

Professionalization was reinforced in 2007 with the establishment of the Israel Water

Authority (IWA), which consolidated responsibility for the sector under an independent



11

national regulator (Gov.il, 2016). The IWA was designed as an independent, professional
regulatory body that unified planning, allocation, and tariff regulation for the entire water chain
under a single roof. The Authority is led by a Director and governed by a Council that includes
representatives from five key ministries—Finance, Agriculture, Interior, Infrastructure
(Energy), and Environmental Protection—along with two representatives of the public. The
reform marked a decisive shift from politically mediated allocation toward professional
regulation. Equally important, it institutionalized the principle that water tariffs should reflect
the full costs recovery, incorporating the real costs of production, bulk transmission,

desalination, and municipal distribution (Marin, Tal, Yeres, & Ringskog, 2017).
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Figure 2: Timeline and major events shaping Israel water sector

The regulatory framework later expanded to include environmental needs. A key driver
to this shift was Giora Shaham’s policy program, “Nature’s Right to Water,” which provided
the conceptual foundation for the subsequent institutionalization of legal water allocations to
nature (Frumkin & Achiron-Frumkin, 2007). Building on this framework, in 2013, the Water
Authority, the Ministry of Environmental Protection, and the Israel Nature and Parks Authority
jointly issued a Master Plan for the Supply of Water to Nature®, which established
ecological flow requirements for selected rivers and ecosystems. This signaled an important
broadening of water policy: from a system focused almost exclusively on urban and agricultural
supply to one that also recognizes environmental water needs as a legitimate part of national
planning.

The 2017 decision by the Director of the Israel Water Authority, Giora Shaham, to

direct Mekorot to plan and implement the “reverse national pipeline” marked a significant

3 https://www.gov.il/en/pages/water_to_nature
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strategic turning point in Israel’s water economy. The project, which conveys desalinated water
from the Mediterranean coast to the Sea of Galilee, is notable both nationally and in
international comparative terms. Its purpose is to restore the Sea of Galilee’s role as a strategic
reservoir within Israel’s integrated water system and to secure sufficient water volumes for
Israel’s supply commitments to the Kingdom of Jordan. Commissioned in 2022, the system
has a transfer capacity of up to 120 million cubic meters per year.
2.3. Economic Principles of Water Management

The most significant policy shift in Israel's water management was the transition from
a highly subsidized, administrative allocation model to one that increasingly incorporates
market-based pricing mechanisms to manage demand. Given Israel's structural water deficit,
economists such as Prof. Yoav Kislev (Kislev, 2011) and Prof. Ran Mosenzon (Mosenzon,
1986) argued that the state must step away from direct, subsidized resource allocation and
instead allow tariffs to reflect the true marginal cost of supply. This transition established a
financial framework that dictates how water is valued and consumed across all sectors.

2.3.1. Full-Cost Recovery

A crucial element in the modernization of water management in Israel has been the
move toward self-financing of the water sector—not just for domestic potable water supply in
cities and towns but for all users of the water cycle chain, including farmers (Marin, Tal, Yeres,
& Ringskog, 2017). With the establishment of the IWA tariffs came to be set on the basis of
aggregate sectoral costs, including production, conveyance, desalination, wastewater
treatment, and infrastructure maintenance. This marked a significant departure from earlier
arrangements in which prices were heavily shaped by political bargaining. Full-cost pricing

created the financial foundation necessary for a modern, capital-intensive water economy.
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2.3.2. Tiered Pricing
The urban water economy operates as a financially closed system utilizing an
increasing block-rate tariff that balances economic sustainability with social equity
(Finkelshtain, Kan, & Rapaport-Rom, 2020; Marin, Tal, Yeres, & Ringskog, 2017). A basic
lifeline allowance—defined as 3.5 cubic meters of water per capita per month (approximately
115 liters per day)—is provided at a lower subsidized rate to cover essential human needs.
higher levels of use are priced progressively. This structure aims to preserve affordability for
essential needs while discouraging excessive consumption. More importantly, it established a
clearer link between the price users pay and the underlying costs of water provision.
2.3.3. Self-Financing of the Water Sector
Closely related to full-cost recovery is the principle of self-financing. Israel’s water
sector has increasingly been organized as a financially autonomous system in which tariff
revenues cover both operating and capital costs without regular dependence on general
government budgets. the primary exception being capital subsidies for wastewater reuse
infrastructure, and to a lesser extent, government guarantees for seawater desalination projects
(Marin, Tal, Yeres, & Ringskog, 2017). Although essentially self-financed through tariff
revenues, the system heavily relies on cross-subsidies among different users and regions to
maintain uniform national pricing, see for example Sub-section 2.3.4.
2.34. Water in the Agricultural Sector
Agriculture, which consumes over half of Israel's managed water, operates under a
unique set of economic principles aimed at promoting efficiency while sustaining the sector:
o Differential Tariffs and Quotas: Agriculture relies on farm-specific administrative
quotas combined with block-rate tariffs, though the price of freshwater for agriculture
remains lower than the uniform municipal tariff, as it does not include specific

treatment costs for drinking water and not the costs of collecting and purifying
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wastewater (Finkelshtain et al., 2020; Marin et al., 2017). During severe droughts, water

quotas are routinely cut for agriculture to protect urban consumer supplies (Kislev,

2011).

o Water fees: Agricultural communities (such as kibbutzim and moshavim) that pump
water independently from private wells or natural sources, as well as other private water
producers and suppliers, pay water fees (the difference between their costs and the
average cost of fresh water) to reflect water scarcity value.

e Subsidization of Reclaimed Water: Treated wastewater (effluent) has become a major
source of irrigation. To incentivize farmers to substitute freshwater with recycled
sources, the government sets the price of treated wastewater significantly below that of
freshwater by subsidizing treatment and storage costs (Avidar, 2023). An effluent
reclamation plant for agriculture is a cost-based facility, meaning that the cost of the
reclaimed water reflects the full cost (capital, energy, and operations). Government
support is provided for capital costs —ranging between 40% and 70% of the capital
required to establish the reclamation project, based on the normative costs of the plant's
components. These normative costs are determined by the regulator (The Water
Authority).

Direct budget subsidies to the agricultural sector were gradually phased out. Even
though this was achieved with significant internal cross-subsidies between urban and
agricultural users, the move toward self-financing remains a notable achievement for a country
where severe scarcity makes water inherently expensive to produce and deliver (Avgar, 2018).

2.4. Long term planning
The IWA continuously manages future uncertainties by formulating comprehensive,

long-term master plans. These plans integrate hydrological, climatological, and demographic

forecasts with engineering and economic data to establish future development objectives,
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define policies, and outline necessary capital investments across the entire water sector (IWA,
2025). The most recent iteration, the 2025 Master Plan for the Water Sector, establishes
strategic policy and sets a planning horizon through 2050 and 2075 (IWA, 2025). A core
function of this plan is to model the medium- and long-term national water balance under
severe stress scenarios. To anticipate future challenges, the predictive models explicitly
account for worsening climatic uncertainties, including a projected 15% reduction in natural
freshwater availability by 2050 due to climate change (Palatnik, 2019).

The increasing frequency of extreme weather events has forced the country to
continually adapt. For example, following a severe and prolonged drought from 2014 to 2018,
the government adopted a strategic resolution (Decision 3866) to secure the water supply
through 2030 (OECD, 2023). The main measures of this emergency planning included a
massive expansion of national seawater desalination capacity—targeting up to 1,200 million
cubic meters by 2030—and reinforcing the protection of the Sea of Galilee (Lake Kinneret) as
a strategic national reserve (IWA, 2025). Furthermore, during these periods of severe
environmental stress, the IWA utilizes its centralized regulatory authority to significantly
reduce agricultural freshwater quotas, prioritizing urban consumers while pushing the
agricultural sector to further substitute freshwater with heavily subsidized reclaimed
wastewater (OECD, 2023).

3. Core Characteristics of the Modern Israeli Water Sector
Israel has adapted to conditions of aridity, chronic water scarcity, and climatic

uncertainty through a combination of demand management, technological innovation, and
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institutional reform. Its per capita water consumption is among the lowest in the OECD:138

m? per capita compared to 691 m? per capita in the OECD area in 2020 (OECD, 2023).

A. Freshwater abstraction intensities, 2005-2020
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Figure 3: Israel water supply

Source: Calculated based on (CBS, 2025)
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3.1. Large-Scale Reuse of Treated Wastewater for Irrigation

The large-scale reuse of treated wastewater is one of the defining features of Israel’s

modern water sector. Water scarcity, rapid population growth, and the decision to halt the long-

term overexploitation of aquifers made the development of reclaimed wastewater a strategic

necessity. As of 2025, Israel is the global leader in recycled effluent utilization: more than 87%

of all treated wastewater is reclaimed for agriculture (OECD, 2023), supplying over 66% of

the country’s total irrigation needs (Figure 4). The reuse of treated effluents was relatively low

until a severe water crisis in 1985 accelerated its adoption. Between 2000 and 2024,

agriculture’s share of freshwater abstractions decreased from 64% to 34% of total water

abstractions.



18

900
800
700
60

(=}

50

(=}

40

(=}

30

(=}

Million Cubic Meters

20
10

oS O

2000 2010 2015 2020 2023 2024
Year

um FRESHWATER  mMARGINAL WATER - TOTAL

Figure 4. Consumption of water in agriculture by type 2000-2024
Source: Calculated based on (CBS, 2025)

For many years, however, reuse remained limited. Most wastewater treatment plants
were built in the 1950s and 1960s under municipal responsibility, and many were poorly
supervised and inadequately managed (Avgar, 2018). Conditions began to change in the mid-
1980s, when the first major water crisis exposed the unsustainability of existing arrangements.
Population growth, including large-scale immigration from the former Soviet Union, increased
wastewater volumes; several treatment plants experienced severe operational failures; and
outbreaks of infectious disease were linked to wastewater pollution. These developments
generated political pressure to upgrade treatment infrastructure and improve the monitoring
and quality of reclaimed water (OECD, 2023).

Economic incentives also played a critical role. Farmers were encouraged to substitute
reclaimed wastewater for freshwater through favorable pricing policies (Table 1). Treated
wastewater for unrestricted irrigation was priced at approximately US$0.30 per cubic meter,
and for restricted irrigation at US$0.25 per cubic meter—Iess than half the roughly US$0.66

per cubic meter charged for freshwater used in agriculture. These lower prices were made
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possible by substantial public investment subsidies, which covered 60 to 70 percent of capital
costs, at an estimated total of US$800 million for wastewater treatment and storage
infrastructure. A significant share of this investment was devoted to artificial reservoirs
designed to store reclaimed wastewater produced year-round for release during the summer
irrigation season. Since the late 1980s, more than 400 such reservoirs have been constructed.

Table 1: Economic incentives to use treated wastewater

Water type for agriculture Tariff (USD per cubic meter )
Tertiary treated waste water unrestricted US$0.3

Tertiary treated waste water restricted US$0.25

Freshwater US$0.66

Furthermore, to ease the initial transition, farmers were incentivized with a generous
exchange quota, allowing them to convert their freshwater allocations to reclaimed water at a
ratio of 1 to 1.2, granting a 20% higher volume of water for those utilizing treated effluents
(Finkelshtain et al., 2020; Marin et al., 2017).

As a result of these integrated policies, Israel is one of the few countries in the world
that has almost entirely closed the urban water cycle (Avidar, 2023). Wastewater reuse not only
provides a major alternative source for agriculture, but also reduces the environmental harm
associated with conventional sewage disposal, including pollution of coastal waters and
damage to bathing water quality in tourist areas (OECD, 2023). However, this intensive
reliance on non-freshwater sources is not without ecological challenges, as the increasing use
of treated effluents and fertilizers requires strict management to prevent the continuous build-
up of salinity and nutrient pollutants in agricultural soils and underlying aquifers (Dunn, et al.,

2024).
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3.2. Desalination

In the early 2000s, as it became clear that Israel faced a condition of structural water
scarcity rather than a temporary shortage, the government made a strategic decision to develop
seawater desalination on a large scale. The objective was to shift the bulk of municipal water
supply to desalinated water and thereby secure a reliable, drought-resilient source for domestic
consumption. The parallel discovery of offshore natural gas reserves, which strengthened the
country’s energy base, facilitated this policy choice (Avgar, 2018).

Since 2005, Israel has constructed five large seawater reverse osmosis (SWRO)
desalination plants along the Mediterranean coast, with a combined annual capacity of 585
million cubic meters (Table 2). Four of these plants were developed through public-private
partnerships (PPPs), using build-operate-transfer (BOT) and build-operate-own (BOO)
models. Under these arrangements, private concessionaires financed construction and assumed
responsibility for operation and maintenance over long concession periods, typically 25 years
(Marin, Tal, Yeres, & Ringskog, 2017).

Desalinated water has fundamentally altered Israel's water balance by making the supply
curve elastic. As of 2024, these facilities supply roughly 85% of domestic urban water and
account for 21% of the country’s total water consumption (Figure 3).

Table 2: Desalination plants, Israel

Production Estimated

) Year of 0&M . Business  Price per )
Project i ) Concessionaires capacity capex (US$
operation  duration model m3 (US$) . .
(million m3) billion)
Ashkelon 2005 25years  IDE (50%) BOT 0.78 19 0.27

Oaktree (50%)

Palmachim 2007 25 years  Derech HaYam BOO 0.86 90 0.16
(100%)

Hadera 2010 25 years IDE (50%), BOT 0.72 127 0.43
Shikun U'Binui
(50%)

Sorek 2013 25years  IDE (50%), BOT 0.54 150 0.41-0.54

Veolia (50%)

Ashdod 2016 25years  Mekorot (100%) BOT 0.65 100 0.41-0.54
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Source: (Marin, Tal, Yeres, & Ringskog, 2017)

A notable feature of the Israeli desalination program has been its relatively strong
performance in terms of both energy efficiency and cost. The price of desalinated water
declined from approximately US$0.78 per cubic meter at the first Ashkelon plant to about
US$0.54 per cubic meter at the later Sorek plant, one of the largest facilities in the system
(Table 2). These costs are among the lowest achieved globally (Table 3) and have been critical
to maintaining the financial viability of a water system based on full-cost recovery while
keeping desalinated water affordable to consumers.

Table 3: Worldwide Seawater Desalination Costs

Capacity Capital

‘Water Cost Water Power

Plant name Country Costs Technology

(MGD) ($/kgal) (Million$) Source Source
El Paso US-TX 27 5.26 95 BW RO Power Plant
San Antonio US-TX 27 3.1 300 BW RO Power Plant
Southmost US-TX 7.5 2.4 26.2 BW RO Grid
Tampa Bay US-FL 25 2.5 158 SW RO Power Plant
Carlsbad US-CA 54 6.5 1000 SW RO Power Plant
Perth .
Kwinana AUS 38 3.6 360 SW RO Wind
Sydney AUS 66 5.6 1700 SwW RO Wind
Tianjin China 40 3.6 4000 SW RO Power Plant
Ashkelon Israel 86 2 200 SW RO Power Plant

Source: Adopted from (Sabour & Ghorashi, 2024)

These relatively low costs were achieved through the interaction of technological scale
and institutional design. First, Israel concentrated desalination capacity in a small number of
very large plants operating continuously, twenty-four hours a day and seven days a week. This
operating model allowed the system to capture substantial economies of scale and spread high
fixed costs over large volumes of output. Second, PPP contracts were designed to reduce risk
for private investors, thereby securing large-scale private finance on favorable terms.

These efficiencies were made possible by the broader architecture of Israel’s integrated
water system. The existence of the national water carrier meant that desalinated water could be
produced at a limited number of coastal facilities and then conveyed nationwide through an

already integrated transmission system. This avoided the need to build numerous smaller plants
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and lowered unit capital costs. At the same time, Israel adopted a strategic operating model in
which desalinated water serves as the “base-load” supply for municipal demand, while aquifers
function as strategic reserves to meet fluctuations and peak needs. This contrasts with the
approach used in many other countries, where desalination is reserved primarily for peak
demand or drought emergencies. By operating plants continuously and close to full capacity,
Israel has been able to reduce the average cost per cubic meter of desalinated water.

The economic benefits of this strategy extend beyond the direct value of water supply.
Palatnik (2019), using the Israeli general equilibrium model IGEM (Baum et al., 2016),
estimated that the value of desalination in avoided water shortages and prevented GDP loss is
roughly three times greater than its direct cost (Figure 5). In other words, desalination should

be understood not only as a supply technology, but also as a form of macroeconomic risk

reduction.
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Figure 5: The Value of Seawater Desalination in terms of avoided GDP Loss

Source: (Palatnik, 2019)

To meet projected future demand and mitigate worsening climatic uncertainties, the
IWA's most recent long-term Master Plan outlines an aggressive expansion of this
infrastructure. The government plans to triple total national desalination capacity to
approximately 1,750 MCM by the year 2050, with a further long-term target of reaching

roughly 2,750 MCM by 2075 (IWA, 2025).
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At the same time, desalination carries important environmental costs (Slater,
Finkelshtain, Reznik, & Kan, 2020). The process is energy intensive, even when highly
efficient, and it generates concentrated brine as a by-product. Brine discharge into the marine
environment can increase salinity and temperature and may contribute to the accumulation of
potentially harmful substances in coastal waters (Raviv, Palatnik, & Shechter, 2022). For this
reason, Israeli desalination operators are required to monitor the Mediterranean coastal zone
surrounding their plants for the effects of brine disposal. Desalination has therefore greatly
strengthened national water security, but it has not eliminated the need for careful
environmental regulation and long-term ecological monitoring.

3.3. Efficient Irrigation Technologies
Maintaining a competitive agricultural sector has always been a national priority for
Israel. Given extreme water scarcity and continuous policy efforts to reduce freshwater
allocations to farmers, this competitiveness has been entirely contingent upon implementing
highly efficient irrigation practices and shifting toward high-value crops (Marin, Tal, Yeres, &
Ringskog, 2017). The widespread adoption of efficient irrigation technologies, combined with
growing access to treated wastewater, allowed the agricultural sector to sustain irrigation
despite sharp declines in available freshwater.
Consequently, while the total quantity of water allocated to agriculture has not increased
over the past four decades, crop output per unit of water has grown sevenfold (Kislev, 2011;
Marin et al., 2017). The efficiency of these modern systems has been the primary factor
enabling the reduction in average water application to agricultural land, which fell from about
8,700 m*/ha in 1975 to around 5,500 m3/ha in recent years (CBS, 2025).
3.3.1. Drip Irrigation
Drip irrigation is among the most significant technological innovations associated with Israel’s

water economy. It is a method designed to increase input-use efficiency by delivering water
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slowly and precisely to plant roots through a network of pipes and emitters (Caswell,
Lichtenberg, & Zilberman, 1990; Carey & Zilberman, 2002) . Although more capital-intensive
than traditional irrigation methods, drip systems apply smaller quantities of water with much
greater control and precision (Taylor & Zilberman, 2017).

The genesis of modern drip irrigation is closely tied to Simcha Blass, an engineer who
co-founded Mekorot in the 1930s to provide water to Israel’s southern Negev desert (Avidar,
2023). Blass conceptualized the technology after observing a large tree growing in apparently
dry soil, which he discovered was being nourished by a slow leak from a pipe coupler . In 1948,
utilizing pipes originally used to extinguish fires during the London Blitz, Blass constructed an
early water system for Negev farmers. Following years of experimentation, the modern drip
irrigation age was ushered in through a device that utilized water pressure and friction to control
emissions from holes drilled at regular intervals in a plastic tube. This is an example of high
skilled labour that was involved in agriculture and water sectors from the beginning of the state
of Israel. Immigrants with high education that arrived to Israel directed applied there skills in
agriculture.

Drip irrigation enables estimated water savings of 30% to 60% (Table 4), allowing more
land to be irrigated while contributing to higher yields of quality produce and controlling soil
erosion (Munir, Bajwa, Naeem, & Ramzan, 2018). Furthermore, drip systems can be utilized
to deliver fertilizers and pesticides directly to the root zone (Taylor & Zilberman, 2017). This
precision significantly increases input-use efficiency, yielding both output-enhancing and
input-saving effects (Dinar & Tsur, 2021; Marin, Tal, Yeres, & Ringskog, 2017).

Table 4: Drip Irrigation vs. other irrigation methods
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Irrigation Method ~ Water Efficiency Energy Efficiency

Surface Irrigation 50-65% Low
Level Basin 60-80% Low
Sub irrigation 50-75% Low to Medium
Overhead irrigation 60-80% Medium
Sprinkler irrigation 60-85% Medium
Drip irrigation 80-90% Medium to High

Source: (Munir, Bajwa, Naeem, & Ramzan, 2018)

Additional advantages of drip irrigation extend beyond water savings. By applying
water directly to the root zone, drip systems reduce drainage and runoff associated with flood
and furrow irrigation, thereby limiting soil degradation and helping control erosion (Kan,
Schwabe, & Knapp, 2002). They can also improve crop quality; for example, in wine grapes,
irrigation management affects soluble solids at harvest, an important determinant of product
quality (Johnstone, Hartz, LeStrange, Nunez, & Miyao, 2005). More broadly, the literature
suggests that drip irrigation often increases operational profitability by raising yields and
improving input efficiency, although these gains come with higher capital costs (Taylor &
Zilberman, 2017).

At the same time, the benefits of drip irrigation depend on broader institutional and
economic conditions. Subsidies can accelerate adoption, but without pricing and supply
controls they may increase total water demand through expansion of irrigated area, offsetting
conservation gains (Dagnino & Ward, 2012). In California, the technology diffused steadily
from its introduction in 1969 to covering over 40% of the state's irrigated land by 2010
(Tindula, Orang, & Snyder, 2013). Empirical studies show that successful adoption depends
on factors such as water prices, land quality, farmer education, extension services, technical
support, and risk conditions (Taylor & Zilberman, 2017). Drip irrigation is therefore not a
universal solution; its effectiveness depends on complementary institutions, production
practices, and adaptive innovation systems (Venot, et al., 2014). Israel’s experience illustrates

this point well: its success stemmed not only from adopting the technology, but from
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continuously adapting it to local agronomic, institutional, and economic conditions (Garb &
Friedlander, 2014).
3.3.2. Automation

Automation has been a central component of Israel’s irrigation strategy. Driven by
concerns over national security, agricultural self-sufficiency, and chronic water scarcity, Israel
was an early leader in the development of remote-controlled irrigation systems (Hochman &
Zilberman, 1896). Beginning with low-volume technologies such as drip irrigation and mini-
sprinklers, these systems have evolved into highly sophisticated, computer-controlled networks
incorporating moisture-sensitive drippers, automated valves and sprinklers, low-discharge
sprayers, and pressure-compensated emitters. By delivering precise quantities of water and
fertilizers directly to plant roots, such systems improve timing, dosage, and crop-specific
management while minimizing waste. Their low-pressure operation also reduces energy
requirements and enables the use of diverse water sources, including treated wastewater.
Recent analysis suggests that the combined adoption of precision agriculture and alternative
water sources, including desalinated and reclaimed water, could generate net gains for Israel
of up to 4 percent of GDP under climate adaptation scenarios (Palatnik, Raviv, Sirota, &
Shechter, 2025).
4. Contemporary Threats to the Water Economy in Israel

Israel’s water economy has been built on two interdependent principles: professional
regulatory independence and full-cost recovery across the water cycle. Both principles are now
under renewed pressure from recent policy initiatives, raising concerns about the long-term

resilience and financial sustainability of the sector.
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4.1. Politicization of Tariff-Setting

A 2025 amendment to the Water Law* seeks to authorize the Israel Water Authority
(IWA) to set agricultural water prices below the full cost of production and provision—
including treatment and conveyance. This represents an explicit departure from the core
principle of full-cost recovery (Kislev, 2011; OECD, 2023). While lowering input costs for
farmers can be a legitimate policy objective, particularly where reclaimed water substitutes for
potable supplies (Marin et al., 2017), the amendment decouples certain reclaimed-water tariffs
from their verified treatment and conveyance costs, with explicit implications for major
facilities like the Shafdan plant.

Historically, the IWA has sought to decouple the need for agricultural support from the
subsidization of agriculture through subsidized water tariffs. The guiding economic principle
is to subsidize the consumer (the farmer) rather than the commodity (water as a resource and a
scarce means of production) (OECD, 2023). Pricing below cost and outside the regulator’s
professional methodology directly jeopardizes the water sector’s financial independence
(Kislev, 2011). Under such politicized policies, utilities face structural deficits that deter
necessary maintenance, capacity expansions, and quality upgrades; the subsidy is effectively
hidden on operators’ balance sheets and must ultimately be backfilled from the national budget,

reverting to pre-reform vulnerabilities.

* Knesset Economic Affairs Committee (Mar 24, 2025) — Press release approving the
amendment to the Water Law for second and third readings, including the multi-year reclaimed-water
investment program
https://main.knesset.gov.il/activity/legislation/laws/pages/lawbill.aspx?t=lawsuggestionssearch&lawit
emid=2215643 (Hebrew)



https://main.knesset.gov.il/activity/legislation/laws/pages/lawbill.aspx?t=lawsuggestionssearch&lawitemid=2215643
https://main.knesset.gov.il/activity/legislation/laws/pages/lawbill.aspx?t=lawsuggestionssearch&lawitemid=2215643
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4.2. Re-Municipalization of Urban Water Services

The Ministry of Energy has circulated a bill> enabling municipalities that meet certain
criteria to dismantle regional water corporations and bring water and sewage services back in-
house. Even with a theoretical “closed budget” requirement, re-municipalization risks
resurrecting the well-documented systemic failures that motivated the 2001 corporatization
reforms: the political misuse of water revenues for unrelated municipal expenses, payroll
inflation, and chronic underinvestment in vital water and sewage infrastructure. Additionally,
the central supervision of dozens of fragmented municipal departments is vastly more difficult
than regulating a consolidated group of arm’s-length regional corporations bound by uniform
performance targets.

Undermining either of these pillars—independent regulation or full-cost recovery—
risks reopening the historical cycle of underinvestment and short-term, politicized decision-
making (Kislev, 2011). The ultimate result would be a gradual erosion of Israel’s hard-won
systemic resilience—including its world-class desalination reliability, wastewater reuse
leadership, and regional water diplomacy—introducing severe, system-wide vulnerabilities
just as global climate variability intensifies.

5. Relevance for California’s Inland Regions

Israel’s water experience is relevant to California’s inland regions not because the two
cases are identical, but because they confront a comparable structural problem. Both regions
possess a stark spatial mismatch between water availability and agricultural demand, with
precipitation concentrated in the north while arid agricultural land situated in the south (Kislev,

2011; Zilberman, Huang, Goldberg, & Reardon, 2023). Consequently, there is a profound

3 https://www.gov.il/BlobFolder/news/news-270425/he/water-sector-reform-270425.pdf
(Hebrew)



https://www.gov.il/BlobFolder/news/news-270425/he/water-sector-reform-270425.pdf
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relationship between the agricultural and water sectors of California and Israel. Our basic
hypothesis is that Israel—like much of the world—learned how to conceptualize and build
massive, inter-regional water conveyance projects by observing California's early
infrastructure, such as the Central Valley Project (CVP) and the State Water Project (SWP)
(Sedlak, 2023). California, by contrast, increasingly learned from Israel’s expertise in irrigation
efficiency, wastewater reuse, and, more recently, desalination.

Despite their climatic similarities, California and Israel historically diverged in their
institutional governance. While Israel centralized water ownership, California relied heavily
on the decentralized "prior appropriation" doctrine, which historically kept surface water prices
low and failed to incentivize conservation (Zilberman, Huang, Goldberg, & Reardon, 2023).
However, one of the main issues plaguing both countries is the chronic overpumping of natural
aquifers, leading to severe seawater intrusion and groundwater contamination (Kislev, 2011;
Taylor & Zilberman, 2017).

The comparison is especially relevant for inland California because California’s water
governance remains more fragmented than Israel’s. Israel centralized control over both surface
water and groundwater early in its state-building process. California, by contrast, historically
allocated water through a combination of riparian and appropriative rights for surface water,
while groundwater pumping remained largely unregulated for decades. Similar to Israel, severe
environmental crises and recurring droughts in California have acted as the primary catalysts
for necessary reform (Zilberman, Taylor, Shim, & Gordon, 2017). Following the drought of
1987-1991, the federal government passed the Central Valley Project Improvement Act
(CVPIA) of 1992, which reallocated 10% of CVP water to the environment while enabling
water rights trading for farmers (Zilberman et al., 2017). Decades later, the severe 2011-2015

drought prompted the passage of the Sustainable Groundwater Management Act (SGMA) of



30

2014, shifting California closer to the Israeli model by mandating the strict monitoring and
control of excessive groundwater pumping (Zilberman et al., 2017).

This institutional difference helps explain why California has often adopted water-
saving technologies more gradually and unevenly. For much of the twentieth century, relatively
low-cost surface water and entrenched water rights reduced incentives to economize,
particularly in irrigation. Drought altered that calculus. Successive dry periods encouraged the
adoption of drip irrigation, irrigation scheduling, and more precise on-farm water management,
especially for high-value crops and in areas increasingly dependent on groundwater. In this
transition, Israeli technology and knowledge transfer played a visible role. Netafim, one of the
pioneering Israeli drip-irrigation firms, established its first U.S. subsidiary in 1981 and today
maintains its U.S. corporate office in Fresno, at the heart of the Central Valley.

Another vital element of similarity is that agriculture in both regions focuses heavily
on high-value crops, resulting in technologies and plant varieties constantly moving between
the two countries. For example, the successful diffusion of drip irrigation in California was
heavily concentrated in high-value commodities such as strawberries and processing tomatoes,
where public-private partnerships adapted Israeli irrigation hardware to local agronomic needs
(Taylor & Zilberman, 2017). This collaboration has been historically supported by joint
frameworks such as the BARD (Binational Agricultural Research and Development) fund,
which facilitated the transfer of vital agronomic practices. One such example is soil
solarization—a mechanism utilizing plastic covers and solar heat to kill soil-borne diseases—
which was introduced in Israel and subsequently adapted for California's fields.

The timeline of this technological transfer highlights the evolving symbiosis:

e 1970s-1990s: The adoption of Drip Irrigation. Israeli drip irrigation was first
introduced to California in the late 1960s by University of California Cooperative
Extension (UCCE) advisors who had witnessed its success in Israel (Taylor &

Zilberman, 2017). Netafim opened its first U.S. subsidiary in 1981 and eventually
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anchored its U.S. headquarters in Fresno, driving widespread adoption across the
Central Valley.

2000s: Wastewater Filtration and Treatment. As water recycling became more
critical, Israeli filtration firms, such as Amiad Water Systems, built out U.S. operations,
supplying advanced filtration technologies essential for modern California water
systems.

2014: State-to-State Cooperation. Formalizing this technological pipeline, Governor
Jerry Brown and Prime Minister Benjamin Netanyahu signed a California—Israel
Memorandum of Understanding (MOU) emphasizing water conservation and tech
collaboration.

2015-2017: Desalination Milestones. Recognizing the need for climate-independent
water sources, California adopted Israeli desalination expertise. In 2015, the Carlsbad
Desalination Plant came online, utilizing technology provided by the Israeli firm IDE
Technologies, and Santa Barbara subsequently awarded IDE a contract to reactivate its
municipal plant.

2020s: Advanced Reuse and Adaptation. While adoption lagged historically, it is
highly likely that Israel's advanced processes for the massive reuse of treated
wastewater and scalable desalination will eventually be adopted broadly in California

as climate change and SGMA regulations strictly constrain traditional water supplies.

While exact dollar values of "Israeli water-tech exports to California" are difficult to

isolate within Israel's broader $2.5 billion annual global water export industry (Milkin, 2021),

the concrete footprint of project deployments, MOUs, and adoption milestones serves as a clear

proxy for this vital flow of know-how. For California's inland regions to establish a robust,

sustainable bioeconomy, stakeholders must leverage SGMA's new regulatory authority

alongside enhanced water trading markets. By coupling these economic mechanisms with the

continued integration of Israeli-pioneered technologies—such as wastewater co-digestion,

smart-metering, and precision fertigation—the Central Valley can maintain its agricultural

supremacy while vastly reducing its environmental footprint.
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6. Lessons and Conclusion

For inland California, the most relevant lesson from Israel is therefore not any single
technology, but the sequencing of adaptation. Israel moved from large-scale conveyance to
integrated scarcity management: first by national coordination of supply, then by aggressive
efficiency gains in agriculture, then by large-scale wastewater reuse, and finally by desalination
as a strategic source of urban reliability. California followed a similar path only partially. It
mastered hydraulic expansion early, then shifted toward conservation under environmental and
fiscal constraints, and is now moving more slowly toward reuse, managed groundwater, and
selective desalination. California’s approach to desalination remains more limited than Israel’s,
but Israeli firms have nonetheless played a role in key projects, including Carlsbad and Santa
Barbara. These cases suggest that desalination in California is likely to remain targeted and
region-specific rather than becoming a dominant statewide source. What is more transferable
from Israel is the principle of combining alternative supplies with stable finance and integrated
planning.

Wastewater reuse may prove even more relevant than desalination for inland California.
As in Israel, reuse can reduce pressure on freshwater supplies, support agriculture, and improve
system resilience in drought-prone regions. The Israeli case shows that reuse works best when
paired with pricing incentives, storage infrastructure, and quality regulation. For California’s
inland regions, where municipal growth, agricultural demand, and groundwater stress
increasingly intersect, this lesson is likely to be more immediately applicable than large coastal
desalination plants.

There are also important agricultural parallels. Both Israel and California specialize in
relatively high-value crops, and both have built strong innovation systems around crop
varieties, irrigation, and input management. The movement of technologies and practices

between the two has been substantial, ranging from drip irrigation and fertigation systems to
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agronomic collaboration on crops such as tomatoes and strawberries. In both cases, water
scarcity has favored capital-intensive, knowledge-intensive agriculture rather than low-value,
water-intensive production. This reinforces a broader point: water constraints do not simply
reduce agricultural output; they can also reshape agricultural structure toward higher-value
production systems.

At the same time, both regions continue to face similar vulnerabilities. Overpumping,
groundwater contamination, and seawater intrusion remain persistent risks. California and
Israel have addressed these problems through different legal and institutional pathways, but
both increasingly rely on a mix of technological adaptation, regulatory intervention, and long-
term planning. California’s groundwater reforms under SGMA move it closer to the logic that
has long shaped Israeli water management: water security requires not only infrastructure, but
enforceable institutions capable of limiting unsustainable extraction.

The broader implication for inland California is that the future of regional development
depends on treating water policy as a foundation for economic restructuring. Israel’s experience
suggests that resilience comes not from abundant supply, but from the ability to align
governance, pricing, technological innovation, and agricultural adaptation over time.
California’s inland regions are unlikely to replicate Israel’s centralized model, nor should they.
But they can draw from its core lesson: when water scarcity is treated as a long-term structural
condition rather than an episodic emergency, it becomes possible to build a more adaptive and
productive regional economy.

References

Avgar, 1. (2018). Israeli Water Sector—Key Issues. Jerusalem: The Knesset, Research and
Information Center. Retrieved August 6, 2025, from
https://m.knesset.gov.il/EN/activity/mmm/mmmeng250218.pdf

Avidar, O. (2023). Israel: From Water Scarcity to Water Surplus. In P. R. Kumaraswamy,

The Palgrave International Handbook of Israel (pp. 1-14). Palgrave: Macmillan.
doi:https://doi.org/10.1007/978-981-16-2717-0_94-1



34

Carey, J., & Zilberman, D. (2002). A Model of Investment under Uncertainty: Modern
Irrigation Technology and Emerging Markets in Water. American Journal of
Agricultural Economics, 84(1), 171-83.

Caswell, M., Lichtenberg, E., & Zilberman, D. (1990). The Effects of Pricing Policies on
Water Conservation and Drainage. American Journal of Agricultural Economics,
72(4), 883-90. do0i:10.2307/1242620

CBS. (2025). AGRICULTURE ACCOUNT. Retrieved from Central Bureau of Statistics:
https://www.cbs.gov.il/en/mediarelease/Pages/2025/Agriculture-in-Israel-2024.aspx

CBS. (2025). Water and effluents. Retrieved 2026, from Central Bureau of Statistics:
https://www.cbs.gov.il/he/publications/Pages/2025/%D7%9E%D7%99%D7%9D-
%D7%95%D7%A9%D7%A4%D7%9B%D7%99%D7%9D-
%D7%A9%D7%A0%D7%AA%D7%95%D7%9F-
%D7%A1%D7%98%D7%98%D7%99%D7%A1%D7%98%D7%99-
%D7%9C%D7%99%D7%A9%D7%A8%D7%90%D7%9C-2025-
%D7%9E%D7%A1%D7%A4%D7%A8-76.aspx

Dagnino, M., & Ward, F. A. (2012). Economics of agricultural water conservation: Empirical
analysis and policy implications. International Journal of Water Resources
Development, 28(4), 577—-600.

Dinar, A., & Tsur, Y. (2021). The economics of water resources: A comprehensive approach.
Cambridge : Cambridge University Press.

Drori, R., Ziv, B., Saaroni, H., Etkin, A., & Sheffer, E. (2021). Recent changes in the rain
regime over the Mediterranean climate region of Israel. Climatic Change, 167(15).
doi:10.1007/s10584-021-03161-6

Dunn, J. B., Greene, K., Vasquez-Arroyo, E., Awais, M., Gomez-Sanabria, A., Kyle, P., . ..
De Cian, E. (2024). Toward enhancing wastewater treatment with resource recovery
in integrated assessment and computable general equilibrium models. Environmental
Science & Technology Letters, 11(7), 654-663. doi:10.1021/acs.estlett.4c00280

Fatal, V. (2014). Description and Economic Analysis of the Municipal Water Sector and
Water and Sewage Corporations. Jerusalem: Knesset Research and Information
Center.

Finkelshtain, 1., Kan, 1., & Rapaport-Rom, M. (2020). Substitutability of freshwater and non-
freshwater sources in irrigation: An econometric analysis. American Journal of
Agricultural Economics, 102(4), 1105-1134.

Frumkin, R., & Achiron-Frumkin, T. (2007). Water Allocation for Nature and the ‘End of
Conflict’ Era. In H. Shuval, & H. Dweik, Water Resources in the Middle East (vol. 2
ed., pp. 233-240). Berlin: Springer. doi:10.1007/978-3-540-69509-7 23

Garb, Y., & Friedlander, L. (2014). From transfer to translation: Using systemic
understandings of technology to understand drip irrigation uptake. Agricultural
Systems, 128, 13-24.

Gov.il. (2016, 9 27). The History of Water Authority. Retrieved from Water Authority:
https://www.gov.il/he/pages/history

Hochman, E., & Zilberman, D. (1896). Optimal strategies of development processes of
Frontier environbments. The Science of the Total Environment, 55, 111-119.

IWA. (2025). Master Plan 2025. Israel Water Authority, Jerusalem. Retrieved from
https://www.gov.il/he/pages/master plan01

Johnstone, P., Hartz, T., LeStrange, M., Nunez, J., & Miyao, E. (2005). Managing Fruit
Soluble Solids in Late-season Deficit Irrigation in Drip-irrigated Processing Tomato
Production. HortScience, 40(6), 1857-61.

Kan, I., Schwabe, K., & Knapp, K. (2002). Microeconomics of Irrigation with Saline water.
Journal of Agricultural and Resource Economics, 27(1), 16-39.



35

Kislev, Y. (2011). The Water Economy of Israel. Jerusalem: Taub Center.

Marin, P., Tal, S., Yeres, J., & Ringskog, K. (2017). Water management in Israel: key
innovations and lessons learned for water scarce countries. Washington, D.C.: World
Bank Group. Retrieved July 16, 2025, from
http://documents.worldbank.org/curated/en/657531504204943236

Mosenzon, R. (1986). The water budget -A comprehensive multi-year perspective, budget
wing. Jerusalem: Ministry of Finance.

Munir, M. S., Bajwa, L. S., Nacem, M. A., & Ramzan, B. (2018). Design and Implementation
of an IoT System for Smart Energy Consumption and Smart Irrigation in Tunnel
Farming. Energies, 11(12), 3427. doi:10.3390/en11123427

OECD. (2023). OECD Environmental Performance Reviews: Israel 2023, OECD
Environmental Performance Reviews. Paris: OECD Publishing.
doi:10.1787/0175ae95-en

Palatnik, R. R. (2019). The Economic Value of Seawater Desalination—The Case of Israel.
In G. Wittwer, Economy-wide modeling of water at regional and global scales (pp.
193-208). Singapore: Springer .

Palatnik, R. R., Raviv, O., Sirota, J., & Shechter, M. (2025). Water scarcity and food security
in the mediterranean region: The role of alternative water sources and controlled-
environment agriculture. Water Resources and Economics, 49, 100256.

Raviv, O., Palatnik, R. R., & Shechter, M. (2022). Review of the economic impact of water
availability on food security and the related ecosystems. In L. Cavalli, & S. Vergalli,
Connecting the Sustainable Development Goals: The WEFE Nexus- Understanding
the role of the WEF Nexus in the 2030 Agenda. Springer.

Sabour, S. M., & Ghorashi, B. (2024). A comprehensive review of major water desalination
techniques and mineral extraction from saline water. Separation and Purification
Technology, 349(3), 127913. doi:10.1016/j.seppur.2024.127913

Sedlak, D. (2023). Water for all: global solutions for a changing climate. Y ale University
Press.

Simpson, J. H. (1930). PALESTINE: Report on Immigration, Land Settlement and
Development. London: UK Government report.

Slater, Y., Finkelshtain, I., Reznik, A., & Kan, I. (2020). Large-Scale Desalination and the
External Impacton Irrigation-Water Salinity: Economic Analysisfor the Case of Israel.
WaterResources Research, 56, €2019WRO02565. doi1:10.1029/2019WR025657

State Conptroller. (2012). Governmental Water and Sewage Authority,. Jerusalem: State
Conptroller.

Taylor, R., & Zilberman, D. (2017). Diffusion of Drip Irrigation: The Case of California.
Applied Economic Perspectives and Policy, 39(1), 16-40. doi:10.1093/aepp/ppw026

Tindula, G., Orang, M., & Snyder, R. (2013). Survey of Irrigation Methods in California in
2010. American Society of Civil Engineers, 139(3), 233-8.

Venot, J., Zwarteveen, M., Kuper, M., Boesveld, H., Bossenbroek, S., Van Der Kooij, L., . . .
al, e. (2014). Beyond the Promises of Technology: A Review of the Discourses and
Actors Who Make Drip Irrigation. Irrigation and Drainage, 63(2), 186-94.

Wininger, A. (2011). Aid to the Needy in Water Bill Payments. Jerusalem: Knesset Research
and Information Center.

Zilberman, D., Huang, A., Goldberg, L., & Reardon, T. (2023). The evolution of symbiotic
innovation, water, and agricultural supply chains. Applied Economic Perspectives and
Policy.



	The Emerging Bio Economy Working Paper Cover Page
	California-A Tale of Two Regions
	BRIE WP Cover Sheet


	Rachel Palatnik_water submitted



