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RESEARCH ARTICLE

Energizing Mid–East water diplomacy: The potential for
regional water–energy exchanges
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ABSTRACT
This article presents a nongovernmental initiative to address asym-
metric hydropolitical relations in the Jordan River basin through issue
linkage. The initiative would develop desalination capacity along the
Mediterranean to supply water to Jordan, with Jordan generating
and distributing solar energy to Israel and the Palestinian Authority.
Such a project could provide a range of economic, environmental
and geopolitical benefits to the parties involved, though it would also
increase national dependencies on critical resources, which may be
a serious impediment to adoption. Still, such mutual dependencies
may be preferable to the current unilateral and asymmetric relations.
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Rethinking water and energy in Arab–Israeli relations

Many transboundary water conflicts are particularly intractable because they are seen by
many decision makers as zero-sum games, with one party’s gains coming at the expense
of another’s. Moreover, asymmetric geographical (upstream–downstream), political and
economic power dynamics can stymie the successful resolution of such conflicts. In the
literature on diplomacy in general and hydrodiplomacy in particular, issue linkage – ‘the
simultaneous discussion of two or more issues for joint settlement’ (Poast, 2013, p. 286) –
is often offered as a potential means of overcoming such obstacles, as it expands the set of
acceptable outcomes (Haas, 1980). Such a strategy is not without risks, as will be detailed
below, but can help identify mutually beneficial arrangements that may not exist when
the issues are addressed in isolation.

Track II diplomacy (unofficial, informal interaction between members of adversarial
parties with the goal of finding areas for resolving conflicts –Montville, 1992) can play an
important role in finding common interests, putting new ideas on the diplomatic agenda
and promoting future cooperation (Diamond &MacDonald, 1996). Several scholars have
noted examples of this in transboundary water governance (Cuhadar, 2009; Faisal &
Nishat, 2000; Suhardiman & Giordano, 2012).

This article presents a case study of Track II diplomacy initiated by a regional
environmental NGO, EcoPeace Middle East, which suggested linking supplies of desali-
nated water and renewable energy supplies across Israel, Jordan and the Palestinian
Authority (PA) as a means of promoting Middle East regional cooperation, development,
and resource security in a region of strong asymmetry in military and economic power.
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Specifically, the NGO has proposed water–energy exchanges, in which Israel and/or the
PA would produce desalinated water for the region, including Jordan, and in exchange
Jordan would produce renewable energy for the region. The rationale for the concept
stems from the fact that Israelis and Palestinians have access to the Mediterranean Sea,
a source of seawater closer to Jordanian population centres than Jordan’s only seawater
port, in Aqaba; while Jordan has an abundance of open space that is ideal for large-scale
solar energy production, while the PA and Israel have much less suitable space available.

A prefeasibility study, funded by the Konrad-Adenauer-Stiftung, was conducted by
the authors of this article for EcoPeace in 2017, evaluating some of the technical,
economic, environmental and geopolitical implications of such a project (EcoPeace
Middle East, 2017). This article will present the rationale and some of the major findings
of the study, with an emphasis on the geopolitical implications.

The article is structured as follows. The following section presents an overview of
some of the relevant literature on transboundary hydropolitics and diplomacy. After this,
the project rationale is described, followed by the study design and methodology. A few
highlights of the empirical results of the technical and economic aspects of the prefea-
sibility study are then presented, along with an analysis of the geopolitical obstacles to
and implications of such an arrangement, based on expert stakeholder input. The article
concludes with a discussion of how such a project could complement regional
hydrodiplomacy.

The roles of technology and issue linkages in hydropolitics

A popular strand of the literature on hydropolitics highlights the potential for conflict
due to increasingly scarce resources, often presenting the Middle East as an example
(Amery, 2002). Rationales put forward include direct competition over scarce water, as
well as water scarcity as a threat multiplier, for instance by displacing populations or by
undermining economies and therefore internal political stability. Water scarcity has been
identified as a direct or indirect cause of conflict, for instance, in the Arab–Israeli conflict,
Sudan, and Syria (Ban, 2007; Cooley, 1984; Gleick, 2014; Kelley et al., 2015).

An alternative strand of the literature stresses that shared water is more likely to result in
cooperation than conflict (Wolf, 2007; Yoffe et al., 2003); that threats of water wars are
often exaggerated, either intentionally or not (Katz, 2011); and that in many cases resource
abundance, rather than scarcity, is a primary driver of conflict (Selby & Hoffman, 2014).
Still other scholars have stressed that conflict and cooperation are not mutually exclusive
but can coexist (Mirumachi & Allan, 2007; Zeitoun &Mirumachi, 2008). Thus, instances of
cooperation are not necessarily an indication of lack of conflict. This can especially be the
case when one of the parties commands asymmetric power (Warner & Zawahri, 2012;
Zeitoun &Warner, 2006). The Arab–Israeli case is often used as an example of how official
cooperation over water may not reflect the continued existence of serious political and
social conflict over water issues (Selby, 2003; Zeitoun, 2007).

Given the potential for conflict (violent or otherwise) over shared transboundary
waters, much of the literature has sought to identify means of desecuritizing conflict
(Aggestam, 2015; Fischhendler, 2015) and promoting cooperation among riparians
(Aggestam & Sundell, 2014; Petersen-Perlman & Wolf, 2015). Technological advances
in the field of water, such as desalination, have been identified as ways to reduce the
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potential for conflicts by reducing overall scarcity (Aviram et al., 2014; Wolf, 2007).1

Reliance on desalination in a transboundary setting, however, has its risks as well,
including increasing path dependency – which limits flexibility in future policy – and
potentially exacerbating economic and power differentials between partners (March,
2015; McEvoy & Wilder, 2012; Swyngedouw & Williams, 2018).

Though much of the hydropolitics literature has focused on official agreements
between governments (Mitchell & Zawahri, 2015), several scholars have noted the
importance of nongovernmental actors in promoting dialogue between riparians and
promoting innovative approaches to transboundary water governance (Suhardiman &
Giordano, 2012). In the case of environmental and natural resource issues, NGOs in
particular have been cited as having potential to initiate bridge-building and cooperation
that governments may be reluctant to initiate themselves (Conca et al., 2005). Reasons for
this vary, but include a desire by nongovernmental actors to advance issues that are not
considered ‘high politics’, and the existence of interest groups with common objectives
working in multiple countries that may not have positive working relations. Given the
often tense and adversarial political relations in the Middle East, ‘an ongoing set of Track
Two dialogues . . . has been a key, if quiet, feature of regional diplomacy’ (Jones, 2008,
p. 4), including for regional water management (Cuhadar, 2009).

Specifically in transboundary water settings, scholars have noted both the potential for
linking between different water-related issues (Dombrowsky, 2010), as well as between
water and non-water issues (Dinar et al., 2007; Pham Do et al., 2012). Successfully linking
issues in a manner that produces net gains for all parties, however, must overcome
a number of obstacles (Poast, 2013). Doing so, for instance, is contrary to the ‘silo’
approach prevalent in policy making, according to which individual issues are addressed
by separate bureaucracies (Francesca & Sylvain, 2010). This can complicate negotiations
and can give parties more opportunities to block agreements. Increasing the number of
actors and interests involved is also likely to raise the transaction costs associated with
reaching and implementing agreements (Katz & Fischhendler, 2011). It also implies that
there will be more issues that could arise in the course of implementation of any
agreement.

Water–energy exchanges: project rationale

The rationale for the idea of water–energy exchanges, with Israel and/or the PA meeting
the region’s future water demand with desalinated water and Jordan supplying much of
the region’s renewable energy, stems from several conditions in the region. First, the
region’s population is growing rapidly, which is expected to increase demand for both
water and energy in all three countries (Table 1).

Second, the region suffers from natural water scarcity, which is being exacerbated by
climate change and the growing populations, and desalination is a central element of the
region’s efforts to deal with this. Annual renewable freshwater supplies (accessible net
recharge) in Israel, Jordan, and the PA collectively are less than 3000 million cubic metres
(MCM) (Allan et al., 2014). Distributed across a population of over 23 million (including
refugees and other noncitizens currently residing in Jordan), this means that the region’s
population has less than 130 cubic metres per person per year (m3/p/y).2 Natural renewable
resources in the region are already fully exploited, and precipitation in the region is
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predicted to decrease by over 20% in several climate models (Alpert et al., 2008; World
Bank, 2012). Desalination is already a significant source of freshwater in Israel,3 and is
a central pillar of future supply management plans for all three parties (Israel Water
Authority, 2012; Ministry of Water and Irrigation, 2015; Office of the Quartet, 2017).

Third, all parties in the region have committed to increasing their supplies of renew-
able energy, but production of renewable energy at a large scale with existing commer-
cially viable technologies requires land. Both the West Bank and Gaza are among the
world’s most densely populated areas (United Nations, 2017). Furthermore, land use in
the West Bank is highly restricted due to regulations and policies put in place by the
Israeli Civil Administration (World Bank, 2017). Israel is also densely populated – the
most of any OECD nation – and most of its open spaces are designated as either military
zones or nature reserves (Ministry of Environmental Protection, 2018). While some
military and agricultural land in Israel could be converted to renewable energy produc-
tion, this is a complicated regulatory process. Significant legal obstacles have deterred
such changes so far (Coren, 2019a). As a result, the open space necessary for large-scale
renewable energy production is at a premium in both countries.

Jordan, on the other hand, has vast quantities of open space, including some that is
ideal for renewable energy production. Much of Jordan’s population is concentrated in
the Amman metropolitan area and the Jordan Valley, and much of the eastern and
southern deserts is largely unpopulated. This area is also among the world’s best in
potential for production of solar energy, with over 300 days of sunshine per year and high
levels of solar irradiation. Table 1 shows recent and projected populations and population
density, while Figure 1 shows the distribution of population density in the study region,
and Figure 2 shows the solar energy production potential in Jordan.

Study objectives, design and methodology

The primary objectives of the study were to evaluate the technical and economic
feasibility of such an initiative, as well as to identify its geopolitical implications and
challenges to its implementation. Given these conditions, we then set out to evaluate the
cost of desalination and transport of desalinated water from the Mediterranean cost to
Amman, Jordan, and the cost of production and transmission of solar energy from
Jordan (using a single location near Maan) to the West Bank and Israel. The analysis
of water and energy demand, infrastructure needs and costs was primarily a technical
analysis based on official government documents and reports, modelling with off-the-
shelf software, and consultation with experts. For the prefeasibility analysis, it was

Table 1. Population and population density estimates for 2015 and 2030.
Estimated population (in millions) People per square kilometre

Territory 2015 2030 forecast 2015 2030 forecast

Palestinian Authority 4.7 6.9 775 1,124
Israel 8.3 10.6 409 481
Jordan 9.4 12.0 103 134
Total 22.4 29.5

Note: All numbers were taken from official national documents. The figures for Jordan refer to residents, not only
citizens. Forecasts for 2030 are medium population growth estimates.

Sources: (Central Bureau of Statistics, 2015a, 2015b; Courbage et al., 2017; Department of Statistics, 2016; United
Nations, 2017; World Bank, 2017).
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necessary to construct scenarios based on future water and energy consumption. To
assure that these were relevant and acceptable to policy makers and other stakeholders,
a series of interviews was undertaken with current and former policy makers in the fields
of water and energy, as well as with relevant private-sector figures.

Once the scenarios were developed and analyzed, preliminary results were presented
at separate roundtable events in Amman, Jerusalem and Ramallah in 2017 attended by
policy makers as well as representatives of the private sector, NGOs and academia. This
allowed adaptation of the scenarios. They also served as the basis for identification and
discussion of the project’s potential geopolitical benefits and drawbacks. These round-
table discussions were followed up with a series of face-to-face interviews with stake-
holders, after input from the roundtable meetings was incorporated into the analysis, to
obtain further input and feedback.

In the scenarios we analyzed, 2030 was chosen as a base year for calculating water and
energy demand. This was deemed a reasonable target date, given that a project of this
scale would entail construction of large infrastructure projects, the planning and con-
struction of which demand several years at least. To determine future desalinated water
needs, we chose to focus on desalinating enough water to maintain current per capita
domestic consumption in Jordan and PA, which are each 45–50 m3/p/y, and to provide
for Israeli domestic consumption at 80 m3/p/y, somewhat less than current levels, while

Figure 1. Regional population density.
Source: Stayer (2012).
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maintaining current allocations to agriculture and industry.4 These levels were meant to
be representative rather than accurate forecasts of actual water demand.

In calculating future additional water needs, withdrawals of natural water would be
limited to renewable supplies, and all additional water was assumed to come from
desalination. Any additional water gains from loss reductions, reallocation among sectors,
wastewater reclamation, etc. would be in addition to the desalinated water, and thus, would
benefit the industrial, agricultural and/or environmental sectors.

For energy needs, two scales were evaluated. In the first scenario, assumed to be
a lower bound, the amount of renewable energy produced is exactly equal to the energy
needs of the project’s desalination production, plus that needed for transfer of the water
to Jordan – that is, the amount of energy needed to ensure that the project was carbon-
neutral. The second scenario estimated the energy needed to provide 20% of each parties’
total estimated electricity consumption as of 2030, irrespective of desalination quantity.
This represented an upper bound, and thus the two scenarios together were assumed to
represent a reasonable range for possible production targets.

Reverse osmosis was the only desalination technology evaluated. It is the least energy-
intensive of the currently commercially viable technologies; it is already the dominant
technology in use in Israel; and it is the planned technology for the Red Sea–Dead Sea
project and for a desalination plant planned for the Gaza Strip (Office of the Quartet,
2017). As for renewable energy, the study considered only solar. Though Jordan has
much potential for wind energy, previous studies have found that its solar generation
potential far outweighs that of wind and provides more power per unit of land (German
Aerospace Center, 2005). Furthermore, solar can be produced in all parts of the kingdom,
and the value of solar energy is likely to be higher than wind energy, as solar is produced
during the day, coinciding with peak demand for much of the year in the region, while
wind is stronger at night, when demand is lower (Greenpeace, 2013). Specifically, we

Figure 2. (a) Direct normal irradiation levels. (b) Global horizontal irradiation levels.
Source: World Bank and Solargis (2017).
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evaluated photovoltaic (fixed and single-axis tracking system) and concentrating (para-
bolic trough and central receiver) solar power technologies.

We modelled production as located in a single region, the south of Jordan, which has
the country’s highest isolation and lowest diffuse irradiance. Annual direct normal
irradiation potential is up to 2800 kWh/m2, and global horizontal irradiation is up to
2300 kWh/m2 (Figure 1), which are much higher than the world’s top currently installed
facilities. Also, solar facilities are already in place in that area, providing actual produc-
tion and cost figures. In reality, a project of the scale we evaluated would most likely
diversify the sources of production, for energy security and system resilience.

Technical feasibility was based on a review of current projects and consultation with
local experts. To evaluate the economic costs of the project, for water production and
delivery, we used the current costs of desalination and pumping in Israel and estimates of
costs in Gaza. For electricity production, we used cost estimates from the International
Renewable Energy Agency (IRENA, 2014a, 2014b, 2017, 2018) and from local projects in
place in Jordan, and analyzed them using a variety of publicly available cost analysis tools,
including HOMER-Pro, PVsyst and the US National Renewable Energy Laboratory’s
Cost of Renewable Energy Spreadsheet Tool and Levelized Cost of Electricity Calculator
(Homer Energy, 2017; NREL, 2017a, 2017b; PVsyst, 2017). Estimates for electricity
transmission and distribution infrastructure needs and costs were based on the appraisals
of experts, though these were admittedly very rough estimates. Costs were compared to
local production in each country.

Project technical and economic feasibility

A full discussion of the technical and economic findings is beyond the scope of this article
but can be found in the actual prefeasibility study (EcoPeace Middle East, 2017) and
a previously published academic article (Katz & Shafran, 2019). This section will present
the major results in summary form, to allow an informed presentation and discussion of
the geopolitical implications in the following section. The figures used were for purposes
of analysis only. Actual scales and figures are likely to differ, especially given the changes
in costs for solar energy, which are extremely dynamic, and independent development of
desalination technology prior to project initiation.

The additional amount of water needed for the region according to the criteria
presented above is 573.6 MCM (Table 2). The amounts listed as needed by Israel and
PA are relative to 2015 supply and consumption, and would probably change if water
rights were reallocated in a future agreement. This would not affect the total regional
needs, however. The sum, roughly equivalent to Israel’s current desalination capacity,
would need to be higher if recent trends of declining precipitation persist, if parties want
to replenish depleted aquifers and reservoirs, or if consumption increases beyond the
levels assumed in the previous section.5

In terms of energy needs, in both scales electricity transmission losses of 14% (the
current level in Jordan) were taken into account. For the first scenario, 3.4 kWh/m3,
roughly the current energy consumption of reverse osmosis plants in Israel, was used. To
this we added 1.26 kWh/m3 for water pumping. Total energy was thus estimated at just
over 3,100 GWh/y.
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To estimate energy needs for the second scenario (20% of each parties’ total estimated
electricity consumption as of 2030), we used forecasts taken from government reports. This
produced a figure of roughly 30,000 GWh/y, which rose to nearly 35,000 GWh/y when
accounting for transmission losses (Figure 3).

Such a project would require major additional infrastructure, including a water pipe-
line to Jordan, and in the case of the large-scale project, extensive expansion of Jordan’s
existing electricity grid and connections between the Jordanian and PA or Israeli
electricity grid (which are themselves already highly integrated). Electricity transmission

Table 2. Current domestic water consumption and future water needs.

Country

2015 popu-
lation

(millions)

2015
municipal
supply
(MCM)

2015 per
capita con-
sumption
(m3/y)

Declared
persistent
overdrafts
from renew-
able sources

2030 popu-
lation

(millions)

2030
municipal
supply
needed
(MCM)

Additional
water
needed
(MCM)

Jordan 9.4 4361 46.4 1602 12.0 556.6 280.6
Palestinian Authority 4.53 214.9 47.9 107.24 6.9 330.5 222.8
Israel 8.3 777.8 93.7 0 10.6 848 70.2
TOTAL 22.2 1,428.7 76.3 267.2 29.5 1,735.1 573.6

1The Jordanian figure is based on estimates by officials at the Ministry of Water relating only to residential consumption,
as the official figures for municipal water consumption include industrial supplies as well.

2Amount officially listed as overdraft by the Ministry of Water and Irrigation (2015). Does not include withdrawals from
nonrenewable aquifers, which the Ministry considers ‘sustainable resources’.

3Those supplied by the Palestinian Water Authority, which does not include much of the East Jerusalem population,
which is currently supplied by Israel. Thus, the figures differ slightly from those in Table 1.

4Calculated overdraft beyond safe yields from the Coastal Aquifer in Gaza as of 2015.

Figure 3. Electricity consumption projected for 2030 (GWh).
Sources: Ministry of Energy and Water (n.d.); NEPCO (2015); Palestinian Energy and Natural Resources Authority, (2016).
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and distribution infrastructure is currently lacking in Jordan, and is already an obstacle to
domestic renewable development (Khashman, 2018).

The economic assessment of the project assumed build-operate-transfer financing,
such that upfront costs are born by the private sector and costs to the parties are
distributed over the life of the project. A 25-year time frame was used for both the
desalination and solar energy facilities. Desalination costs were based on a rate of USD
0.55/m3, the low-end cost of reverse osmosis plants currently operating in Israel. The cost
of pumping water from the Mediterranean to the main water carrier in Jordan, the King
Abdullah Canal, were also based on current pumping costs in Israel. In calculating the
cost of electricity, we focused on the levelized cost of electricity (LCOE), a measure of the
average cost of providing electricity over the life of the project.

The regional annual costs for desalination would be in the range of USD 300 million,
of which roughly half was for Jordanian supplies. In addition, a cost of roughly USD
80 million yearly was estimated as necessary to pump water to Jordan. This works out to
roughly USD 1.10/m3 to supply water to Jordan. This figure is consistent with the
findings of other studies, including the World Bank–funded study of Red Sea–Dead
Sea Canal alternatives (Allan et al., 2014), in which provision of water to Jordan from the
Mediterranean is cheaper than from the Red Sea. The cost is slightly higher if pumped
from Gaza than from northern Israel, but still lower than suppling from Aqaba.

In terms of solar energy production, photovoltaic with a tracking system was found to
be the most cost efficient technology, with an LCOE of USD 0.0525–0.0685 per kWh.
This is competitive with new fossil fuel facilities and similar to recent solar projects in
Israel (Gorodeisky, 2018). However, ours is probably a conservative estimate of actual
costs for solar production in Jordan. The Jordanian Minister of Energy and Mineral
Resources stated in 2018 that generation was already possible at just USD 0.04 per kWh
(Zawati, 2018), and several bids for solar projects in the region have offered production at
or below USD 0.03 per kWh (Bellini, 2018). These costs are significantly lower than those
in recent contracts for solar energy production in Israel, for instance.

Additional cost estimates for transmission infrastructure are very rough, but are not
likely to add substantially to the LCOE estimates. Thus, there appears to be an economic
case for producing solar electricity for the region. In terms of land use, producing 20% of
the region’s total projected energy demand would require less than 100 km2, or less than
0.1% of Jordanian territory.

The figures presented in this study are only meant to suggest the technical and
economic feasibility of such an arrangement. In practice, each country will have to
determine its own water and energy needs and decide for itself how much of each they
would be willing to outsource to other countries. Such decisions are primarily geostra-
tegic, not merely technical or economic. The next section addresses these overarching
geopolitical issues.

Geopolitical implications of water–energy linkages

While water–energy exchanges could provide economic as well as environmental benefits
to the parties involved, for them to be successful, there are significant political challenges
that would have to be overcome. This section discusses some of the primary geopolitical
implications of such a project based on issues raised during roundtable meetings and
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interviews with local and international stakeholders and experts. First, we lay out the
potential geopolitical benefits of the project, and then we discuss at length two potentially
significant geopolitical obstacles to project implementation, as well as potential means of
addressing them.

Potential geopolitical benefits

If successful, such an initiative could serve as a basis for regional development and
a springboard for broader cooperation, per much of the literature on environmental
peacebuilding (Conca et al., 2005). More specifically, however, it would have different
potential benefits for each actor. The primary potential benefits for Jordan include
achieving water security in a cost-efficient manner, replacing the current unilateral
dependency on Israel for water and energy with mutual interdependency, and becoming
a major exporter of energy – which would reduce demands on its foreign currency
reserves, and perhaps grant it a more significant role in regional affairs.

The PA currently relies on Israel for over 90% of its energy (El-Katiri, 2014). An arrange-
ment such as the one evaluated here would at least diversify its sources of energy.
Furthermore, while the PA is culturally part of the Arab world, it has been largely discon-
nected from it physically. This projectmight not only reduce its dependence on Israel for basic
resources but also help it integrate its infrastructure into that of a fellow Arab country.

Additional benefits for the PA include achieving renewable energy goals with minimal
demands on land resources, and perhaps even increasing the likelihood of reaching an
agreement with Israel on a reallocation of rights to natural water sources. Regarding the
latter, an agreement between Israel and the PA over water rights has been elusive for over
20 years. If Israel, which currently controls most of the shared waters, were to be more
flexible in its negotiating position over water rights as part of an overall regional
agreement, this might reduce Palestinian opposition to participation in a joint project
with Israel. However, it is far from certain that a desire for a joint regional project, and
the additional water security that desalination brings, would be enough for Israel to
relinquish the rights to some of the shared natural freshwater supplies.

For Israel, potential benefits include promoting its integration within the region by
means of joint economic development, diversifying its energy sources, achieving renew-
able energy goals with minimal demands on land resources, and perhaps advancing its
international leadership in desalination. Israel seeks broader acceptance in the region,
and promoting regional economic development and cooperation has been a goal of
Israel’s regional foreign policy for some time. Its support for projects such as the Red
Sea–Dead Sea Canal, for instance, has been largely motivated by its desire to be involved
in a large-scale regional cooperation project with an Arab state and to maintain working
relations with a stable Jordan (Cohen, 2019; HaNegby, 2018). Regional water-energy
exchanges might also benefit from such governmental support. Furthermore, integration
with the Jordanian grid has long been an Israeli national policy goal, as Israel is effectively
an island in terms of electricity production (Fischhendler et al., 2016).
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Potential geopolitical obstacles

Objection to normalization of political relations
One possible obstacle to implementation of an arrangement such as the one evaluated
here is Palestinian and/or Jordanian objection to engaging in a large-scale project with
Israel as long as a permanent peace agreement does not exist between the PA and Israel.
As Jordan is connected to a wider Arab grid, objections may come from other Arab
countries as well. Such objections have stymied interconnection of Jordanian and Israeli
electricity grids in the past (Fischhendler et al., 2016).

The joint declarations regarding the Red Sea–Dead Sea project and recent agreements
for Jordan to buy both water and natural gas from Israel indicate that such political
objections may not be enough to derail a joint initiative. Several Palestinian and
Jordanian roundtable participants indicated that political opposition to a regional project
involving Israel could perhaps be minimized by allowing the initiative to be led by the
private sector, rather than governments. Private-sector economic initiatives might face
less political and public opposition than government-led ones, especially if led by
international companies from outside the region. This is consistent with trends accord-
ing to which ‘states to an ever-larger extent have begun to privatize and outsource many
of the tasks of peacebuilding to private actors and NGOs (Carey, 2012)’ (Aggestam &
Sundell, 2016, p. 1306). However, recent research on mobilizing the private sector for
investment in renewable energy projects indicates that governments still have an impor-
tant role in reducing risk for investors (Polzin et al., 2019).

If such public and/or political opposition is particularly difficult to overcome, another
possible means of moving forward would be to develop the project bilaterally. An Israeli-
Jordanian-only project could be possible if the PA is not interested, though in the past the
Jordan government has placed weight on Palestinian objections to regional initiatives.

Another option would be a PA-Jordanian project, if there is opposition to Israeli
participation or if Israel is not interested in participating. This would still require Israeli
approval for a pipeline to pass through part of its territory to carry water to Jordan, but
need not have Israel as an active partner. But it would entail a working relationship
between Palestinian leadership in the West Bank and in Gaza, something which has been
elusive since the takeover of Gaza by Hamas in 2007. The construction of a desalination
plant for local consumption in Gaza, which has the support of the international com-
munity, has been stalled by numerous obstacles, including ensuring sufficient electricity
supplies, and satisfying Israeli security concerns over transport of materials into Gaza
(Office of the Quartet, 2017). Thus, the export of desalinated water from Gaza would be
a clear challenge to project implementation under the current political situation.

Political and economic interdependencies
The project evaluated herein would increase dependence on supplies of critical resources.
As others have noted, partners may have an aversion to infrastructure integration, as it
presents serious political and economic risks, even if relations between parties are good,
but all the more so between parties with a history of conflict (Fischhendler et al., 2016).
Such risks were made evident, for instance, by disruptions of natural gas from Egypt to
both Israel and Jordan following the outbreak of the Arab Spring.
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Parties have evidenced a desire to control production of their own critical resources,
even at the expense of economic efficiency. For instance, Jordan’s preference for a Red
Sea–Dead Sea project within Jordan, rather than a Mediterranean Sea–Dead Sea project
originating in Israel, despite the higher costs, is widely believed to stem from a desire to
control its water supplies and not to increase its dependency on Israel (Coren, 2019b;
Hussein, 2017). From this perspective, the cost differential can be seen as a type of
premium that Jordan is willing to pay for water security. Similarly, Israel chose to develop
local desalination rather than rely on imports of water from Turkey, an option that was
seriously considered in the 1990s.

Increasing dependency was indicated by many experts and stakeholders as a serious,
perhaps the primary, reason governments might oppose such water–energy exchanges,
despite their potential economic and environmental benefits. The Israeli government, for
instance, has often pursued a policy of unilateralism in natural resource management
(Fischhendler et al., 2011) and sees its natural gas reserves as an opportunity to reduce its
dependency on foreign energy sources.

Furthermore, the risks are asymmetric. Disruptions to significant shares of national
water supplies present an even great risk than shares of energy supplies, given the ability
to stockpile emergency fuel reserves. Thus, Jordan would arguably be taking on a bigger
risk than Israel or the PA. Recent comparative research on transboundary energy
supplies has indicated, for instance, that ‘cases of significant asymmetry of the degree
of dependence on . . . trade are most likely to be exploited by the less dependent party for
foreign policy gain’ (Shaffer, 2013, p. 114). Given these major potential geostrategic
threats, the parties involved may not find the political, economic or environmental
benefits attractive enough.

There are some factors, however, that may mitigate the exposure of parties stemming
from increased dependency. What is evaluated here is actually an integrated set of mutual
dependencies, in contrast to unilateral dependencies in both the water and energy
sectors, which currently exist, primarily in Israel’s favour. In contrast to just purchasing
water from Israel, this project would not merely increase Jordan’s dependence on Israel
for water. Rather, it would give Jordan a powerful counterbalance to this, as a significant
supplier of energy; although, as noted, the dependency, while mutual, would not be
symmetric, with control over water supplies potentially commanding much more lever-
age than command over electricity supplies, for which reserve fuels can be more easily
stored.

Any water supplied by the project would have to go through Israel, even if produced in
Gaza. Thus, Israel too would have leverage, even if it were not the supplier of water to
Jordan. This is an advantage for Israel, and a disadvantage for Palestinian provision.

Another factor that might mitigate opposition based on worries over energy or water
security is the potential for third-party guarantees. US guarantees for energy supply to
Israel were key in getting that country to agree to a peace treaty with Egypt (Rubinovitz &
Rettig, 2018), for instance. Again, such guarantees are easier to provide for energy than
for water, but still might help attenuate fears of supply disruption.

Finally, regional cooperation in general and Arab–Israeli cooperation in particular is
likely to open up avenues of international support, both political and financial, that
would be unavailable to unilateral national water and energy projects. Thus, the terms of
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assistance are likely to be better for regional cooperation projects rather than unilateral
ones. This too, might compensate somewhat for the additional risk of supply disruption.

Evaluating the prospects for water–energy exchanges

Arab–Israeli hydropolitics is intricately interwoven with the broader political conflict. In
addition to severe water scarcity, a deep-rooted lack of trust among parties, political and
economic asymmetries, and conflicting national goals could all hinder mutually agree-
able water sharing arrangements. Scholars have shown the potential economic efficiency
of a regional management approach to Middle East water sharing (Fisher et al., 2002).
But to date these have had limited impact, though the 2013 agreement on water swaps
within the framework of the Red Sea–Dead Sea project indicates that the parties are open
to some such arrangements (World Bank, 2013).

Other scholars have emphasized how technological developments, such as desalina-
tion, can reduce overall scarcity, and thus may allow partners to be more flexible in
negotiating water rights (Aviram et al., 2014). While desalination will enlarge the ‘pie’ of
water supplies, dividing the pie is still a highly political matter, and thus far, even large-
scale desalination has not changed the overall dynamics of Israeli–Palestinian water
issues, in which both sides have tended to view water rights as a zero-sum game.

For nearly two decades there has been little progress in regional diplomacy over water
resources. A preliminary agreement on a pilot stage of the Red Sea–Dead Sea project
stands out as the only major achievement in this regard. However, the environmental and
economic desirability of the project has been questioned by many (Asmar & Ergenzinger,
2002; Hussein, 2017), especially beyond the initial pilot scale, and progress on the project
has been slow. To move past this impasse, new approaches are necessary, be they
alternatives or complements to existing plans such as Red Sea–Dead Sea project.

This article has presented the results of an attempt at Track II diplomacy. NGOs are
often less constrained in their positions and actions than governmental bodies, and can
often serve as a springboard or sounding board for new and innovative ideas. In addition,
this particular NGO, EcoPeace, has staff in all three countries, and an established network
of connections to experts, policy makers and stakeholders in all three, as well as in the
international community. This allowed it to get input and feedback from stakeholders in
all three countries to raise and address issues in a way that no individual governmental
agency could. By organizing roundtable discussions in each country, for instance, it was
able to gather input on reasonable scales, targets and priorities. It was also able to identify
geopolitical pros and cons to such an initiative. It also allowed the NGO to present
potential means to minimize objections to the type of project presented, for instance by
allowing the project to be led by international actors from the private sector rather than
government agencies, a finding that supports claims in the literature on transboundary
waters that the private sector can be an increasingly important nongovernmental actor in
advancing peace-building and diplomacy (Aggestam & Sundell, 2016; Carey, 2012).

The literature on linkages, in international negotiation and diplomacy in general and in
water in particular, has shown how bringing in additional aspects of cooperation can trans-
form issues which when taken in isolation are zero-sum into win-win opportunities. In
particular, recent work has focused on ‘complementarities between [water-energy-food]
nexus governance and water diplomacy’, finding that ‘the consideration of synergies and
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trade-offs between water, energy and food systems and beyond the river basin scale within
nexus governance engages a larger diversity of stakeholders and can help realize more
balanced agreements between sectors and hence complement water diplomacy goals’
(Salmoral et al., 2019, p. 85).

Exchange of desalinated water and renewable energy has been proposed as one such
option. All the parties have committed to developing desalination to deal with water
scarcity, and all have committed to developing renewable energy. This article and the full
study on which it is based have shown that such exchanges would probably be economic-
ally efficient and provide environmental benefits. The initiative has already garnered
much interest in international circles, winning a European Solar Prize in 2017 (Eurosolar,
2018), being presented at the United Nations Security Council in 2019, and being
featured in the international press (Friedman, 2020).

Such an arrangement will face significant political challenges. Without a comprehensive
peace agreement, regional cooperation in any field is likely to face opposition.
Furthermore, the proposed project would increase interdependencies, rather than national
independence. This drawback should not be underestimated. However, a network of
mutual interdependencies, rather than the current unilateral dependencies, might be
more acceptable to at least some of the parties.

The study serving as the basis for this article was only a prefeasibility study. It was
based on partial data, basic economic modelling, and interviews and meetings with
a limited number of key stakeholders. For an initiative of this scale, more in-depth
studies, perhaps with the participation of the relevant governmental ministries, utilities
and other key players, would be needed. A project of this nature and scale would need the
approval and support of the governments involved, even if it is led by the private sector or
by international organizations.

As Kaye (2005) notes, ‘Track two dialogues can shape how elites, and later the public,
view the problems causing conflict and generate a new menu of ideas to address such
problems.’ We hope that this article has made a case that Track II diplomacy can be the
source of innovative ideas for overcoming political impasses, and that further investiga-
tion of such possibilities (or others of a similar nature) is warranted, as they may provide
a breakthrough for one of the world’s most complicated and intense water conflicts.

Notes

1. A similar body of literature, which is not reviewed here, suggests that energy transitions
away from fossil fuels in general, and adoption of renewables in particular, can reduce
conflict and promote peace (IRENA, 2019).

2. For reference, the commonly used Falkenmark index of water stress indicates that countries
with annual supplies of less than 1000 m3/p/y suffer from water scarcity, and those with less
than 500 m3/p/y suffer from chronic water scarcity (Falkenmark & Lindh, 1976).

3. Desalination currently accounts for roughly a third of all freshwater supplies in Israel and
the equivalent of 75% of domestic water consumption (Israel Water Authority, 2018).

4. An alternative scenario, in which enough water was provided to ensure 80 m3/p/y to all
residents regardless of nationality, was also evaluated, but is not reported herein, as both
Jordanian and Palestinian policy makers and experts participating in roundtable meetings
indicated the amount to be excessive, beyond the goals set by the governments, and probably
beyond reasonable economic means of the respective parties. The reduction in Israeli
consumption relative to current levels of 93 m3/p/y was based on historical success in
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conservation campaigns as well as experimental research into water conservation behaviour
in Israel (Katz, 2016).

5. Indeed, in Israel’s long-term plan for the water sector, an additional 400–700 MCM of
desalination capacity is being planned for Israel alone by 2030 (Israel Water Authority, 2012,
and personal communication).
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