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ABSTRACT
This article examines the relationship between technology and policy change, focusing on shifts
in Israel’s water regime as a case example. Technologies, especially systems of large-scale
infrastructures, have offered an explanation for the stability and stagnation of policy regimes
in what has been termed “lock-in” and path dependency. Our paper focuses on the reverse phe-
nomenon: on how technology or change in it can induce policy change. Israeli decision-makers
have recently embraced desalination technology as a substitute for natural resources, because
earlier policies, characterized by a strategy of environmental brinkmanship, have resulted in deg-
radation of natural sources and risk future supply. This analysis is based on extensive document
analysis and in-depth interviews. We suggest that technological breakthroughs that rendered
desalination economically feasible also undermined long-lasting hydro-ideological support for
agriculture, introduced new ideas about water abundance and engendered policy change.
Desalination contributed to these shifts because it allowed the displacement of environmental
externalities, economic costs and hard political choices to other policy sectors and levels of
governance as well as reallocating them between political actors, bureaucrats and professionals.
It is important to make displacements like these more visible in order to emphasize more com-
prehensive and longer-term problem solving rather than problem avoidance or postponement.
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Introduction

T
HIS PAPER CONTRIBUTES TO THE ONGOING DISCUSSIONS ON POLICY REGIME DYNAMICS BY DRAWING INSIGHTS FROM

science and technology studies (STS) and the socio-technological transitions literature to demonstrate how
technology can spur policy change, and suggesting one important mechanism by which it does so. The role
of technology has not been adequately addressed in the literature on policy regime change. Sabatier (1988)

did claim early on that the role of technology is similar to that of a crisis as an external pressure on policies and
institutions, while Lovell (2007) emphasized the importance of construction material and low-energy technologies in
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the housing sector’s policy process in the UK. But much of the policy dynamics literature considers policy a lever for
influencing technological trajectories and escaping unsustainable lock-ins (Elzen et al., 2004; Foxon, 2010; Geels,
2005a; Hekkert et al., 2007; Rip and Kemp, 1998), undertheorizing the important reverse causal relationship in which
technology has the potential for transforming policy.

We demonstrate how a technological breakthrough can reshape policy paradigms and subsequent policy dynam-
ics by using desalination technology and the Israeli water regime as an example. The regime was static for decades,
anchored to a hydro-ideological support of water-intensive agricultural production and characterized by a kind of
environmental brinkmanship, and a muddling through punctuated by periods of crises and maintained by strenuous
political manoeuvring. While several factors created pressure for incremental change in the Israeli water regime, these
were not sufficient to engender a significant socio-technical transition involving changes in existing paradigms, policies
and institutional arrangements. Technical advances in desalination, on the other hand, made this an economically,
politically and strategically superior alternative, reshaping the Israeli water policy landscape in a remarkably short time.

Techniques for transforming seawater into drinking water had been known and practised in water-scarce regions
such as Israel, Australia, the United States and oil-rich countries such as Saudi Arabia for decades. While some actors
promoted desalination as a large-scale solution for Israel, this was deemed infeasible by the Ministries of Finance and
Agriculture. A parliamentary decision to increase desalination capacity made little progress due to political impasse
(Feitelson, 2005). While multiple factors laid the basis for a socio-technical shift as will be discussed below, it was
technological advancement that significantly reduced the cost of desalination, which made desalination an apparent
panacea for water scarcity. Within a matter of years, the governmental and professional apparatus that had maintained
a crisis-ridden status quo for decades realigned around a new vision and its muscular implementation, through which
desalination and large-scale water infrastructures will dominate Israel’s water management strategy in the next
decades and supply all domestic water use (750 million cubic metres) by the year 2020 (Tenne, 2010).

On a theoretical level, this paper examines the relationship between technology and policy change and specifically
in the causal power of the former over the latter. Whilst it has been suggested that technological solutions such as
desalination do not address entrenched underlying political and social paradigms and arrangements (see for
example de Châtel, 2007, or von Medeazza, 2005, 2008), it has not been explained how and why the technology
can allow these underlying issues to be bypassed. In this paper, we argue that one key mechanism through which
this occurs is the ability of a technology such as desalination to displace costs and tensions into new and less visible
realms, helping to avoid direct confrontation with existing power arrangements and offering actors an opportunity
to move beyond traditional deadlocked balances of power. We argue that this kind of displacement is a key mecha-
nism by which a technology such as desalination can change policy paradigms, institutional arrangements and
constellations of actors, and in our case promote a rapid transition in the socio-technical water system. At the same
time, however, we argue that, in order to assure that such changes produce a new socio-technical regime that is
genuinely more positive and sustainable, we must be alert to the lure of this kind of displacement and its problem-
atic potential to defer, disguise and shift problems rather than solve them.

Policy Dynamics and the Role of Technology

Policy dynamics, inception and change have received extensive attention in the academic literature. Although
the stability, regularity and persistence of policies and institutions is often emphasized (Lieberman, 2002), they
are replaced or changed to a certain degree from time to time. Policy dynamics are depicted as an incremental
and evolutionary development of political and social institutions through adaptation and contested processes of
restructuring (John, 2003; North, 1991). Incrementalism, however, is limited in its ability to explain cases of abrupt
policy change (Wilson, 2000). Seeking to accommodate both stability and change, Baumgartner and Jones (1993)
have suggested that public policy-making is characterized by stable periods, which are interrupted by punctuations.
Pempel (1998, quoted by Streeck and Thelen, 2005, p. 7) similarly argued that path dependencies – inherited and
entrenched systems of governing – are “periodically ruptured by radical change, making for sudden bends in the
path of history”.
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Several ways to classify policy dynamics and their triggers have been proposed. Jochim and May (2010) distinguish
between crisis-driven and coalition-driven triggers of policy change. Policy change and continuity are often explained
by the consolidation of an identified problem, solution and political gain, which opens up a “policy window” (Kingdon,
1995), by external crises such as an economic downturn, war or droughts (Jones, 1994; Sabatier and Jenkins-Smith,
1993) or by an endogenous reconsolidation of networks, epistemic communities, interest groups or policy entrepreneurs
(Atkinson and Coleman, 1992; Haas, 1992;Hall, 1993).Within an increasingly complex, multi-level system of governing
(Meadowcroft, 2008; Paavola and Adger, 2005), the constellation of policy networks can provide an arena for mediation
and negotiation of interests of either a single actor or a cluster of actors. Actors are often linked together by ministerial
policy sectors and shared world views – or policy paradigms. They embody perceptions about how policy problems are
defined and, accordingly, the range of solutions resonating with that world view (Béland, 2005; Wilson, 2000).

Technologies and technological systems are the focus of much interest, as are their interactions with politics, policy-
making and governance. A growing body of literature examines changes in and transitions of socio-technological
systems. Inspired by neo-institutional traditions, they examine co-evolutionary, multiple and interconnected roles of tech-
nologies, institutions and policies (Foxon, 2010; Kemp and Rotmans, 2005; Paavola, 2010) and portray policies and tech-
nologies as cogwheels within a complex set of other societal cogwheels such as culture, economy and ecology (Tabara and
Ilhan, 2008; van der Brugge et al., 2005). These components reinforce each other to form an interlock, a sign of a com-
pletion of a full transitional cycle. According to this literature, a transition is not only a period of abrupt change that follows
a crisis, nor does it necessarily take place to solve a pre-identified problem as implied by Kingdon (1995). Socio-technical
transitions are better understood as long, multi-stage periods of structural, institutional and organizational change from
one system-state to another (Geels and Schot, 2007; Rip and Kemp, 1998), a view that blurs the distinction between radical
and incremental change. Transition comes about as a result of systematic dynamics at different structural levels (ofmicro-
level technological niche, meso-level institutional regime and macro-level socio-natural landscape). The result is a
transformation of a different delivery form of societal functions (Kern and Smith, 2008; Verbong and Geels, 2007).

However, an analysis of entrenched technologies, such as large-scale infrastructure systems, often provides an expla-
nation for the stability or stagnation of institutions and policy at the level of the regime, rather than for their change
(cf. Kay, 2005). Notions such as lock-in and path dependency emphasize the link between past occurrences and the
limited choices and changes available for present decision-makers (Berkhout, 2002; Cowan and Gunby, 1996;
Mahoney, 2000). Socio-technological lock-ins originate from systems of infrastructure, finance, insurance, supplier
networks, customer preference, embedded training routines and policy and regulative contexts, which make replace-
ment of incumbent technologies and innovation to breakthrough difficult (Hoogma and Kemp, 2002; Meadowcroft,
2009). Increasing returns from early adoption of a technology often result in that technology, not necessarily the
economically, sustainable or technical superior one, dominating the market (Cowan, 1990). These observations
underpin the normative view according to which sociotechnical transitions could and should be managed in order
to prevent and overcome undesirable lock-ins, and some regimes require regulatory mandates and appropriate
government subsidies to stimulate similar adoption (Ashford and Hall, 2011; Meadowcroft, 2009; Voß et al., 2009).

The understanding that technology can cause and has caused substantial material and immaterial changes is,
however, in no way new. Technology has often been considered the driving force of human progress and not less
than a social agent of institutional and environmental change (Marx, 1994; Murphy, 2007). New technologies
may have emerged within existing networks of spare parts, infrastructures, markets and old technologies, but these
new technologies also serve as catalysts for social change, patterns of behaviour, preferences and order. In Ellul’s
(1978, p. 216) words, “technology constitutes a new human environment that is unsuited to human symbolization;
technology has turned into its own symbolic transformation”.

Latour (2005) also highlights the transformative power of technology. He rejects the traditional view of society
and technology as separate systems by his symmetric treatment of both humans and non-humans as actants. He
also rejects the idea of a stable ‘society’, and argues that the social is about artifacts, institutions, procedures and
concepts and their reassembly, and the technical embodies social relations. Along similar lines in a study of water
technologies in India, Birkenholtz (2009) has stressed the capacity of artifacts to form sweeping, unpredicted new
production relations, institutions and social networks – a process he termed “reverse adaptation”. Such an analysis
follows the well established principles that first technology is too easily dismissed as a tool and its effects are too
easily attributed to the good or bad intentions of its users (Weinstein, 1981), and second technology embodies forms
of power and authority, and indeed “politics” (Winner, 1986).
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Yet many scholars are reluctant to consider technologies as driving social change. For example, Nye (2006)
resists the view that something embedded in technology could make its dominance over society inevitable. Similarly,
Geels (2005b, p. 1) argues that “technologies do not fulfil societal functions on their own. Artefacts by themselves have
no power”. However, contrary to Nye’s (2006, p. 28) lament, accepting the possibility of technological causation does
not rule out the “importance of particular individuals, accidents, chance, and local circumstances” and does not
necessitate “technological determinism”. Also, it does not preclude the role of institutions, agency, values, perceptions
or social construction. As Marx and Smith (1994, p. xiii) suggest, “. . .the history of technology is a history of human
action”; technology can offer something that enables and promotes change at a certain point of time and in specific
circumstances and environments. In this light, concerns about technological inevitability are misplaced. This is espe-
cially true if we accept an intermediate view of a “dialectical relationship between the social shaping of technology
and the technical shaping of society” (Wyatt, 2008, p. 176), or the view of “technological momentum”, which highlights
technology’s dual role as both cause and effect (Hughes, 1994).

While socio-technical transitions (e.g. from horse carriages to automobiles or from coal to gas) necessarily entail
policy changes as part of a wider institutional evolution, the capacity of technical change to directly drive policy shifts
has seldom been a focus of research. While research on socio-technical transitions suggests co-evolutionary reproduc-
tion and realignment of technologies and policies, it nonetheless primarily aims at reconstructing a narrative of regime
change in a way that allows the emergence of new transitional paths. In other words, even when key governance issues
are integrated into the analysis, or the transition management model is applied (see Smith et al., 2005; Frantzeskaki
et al., 2012), policy change is seen as a tool, rather than as an outcome. Policy-makers shape technology-specific policies,
for example (see, e.g., Jacobsson and Bergek, 2011; Kern and Howlett, 2009) or safeguard niche-induced innovations
(Lovell, 2007; Smith, 2003). Policy and decision-makers are largely absent from the conceptual language, and transition
processes are analysed separately from the policies, management or steering approaches that are to influence them
(de Haan and Rotmans, 2011). Yet the literature contributes an important understanding of the power of technological
development to form a new sociotechnical regime around that technology (Foxon et al., 2010; Nye et al., 2010).

Other scholars such as public policy researchers and theorists of policy change have not really advanced
Sabatier’s (1988) early claim that new technology’s effect is similar to the role of external crises or a “policy window”.
The assertion that technological solutions to what are identified by policy-makers as problems can induce
significant policy change, and consequently a wider socio-technical transition, is supported by only a few case
studies (e.g. Lovell, 2007; see also Paavola, 2010). Exceptions to this are studies that focus on the circular relation
between resources, prices and the adoption of technological devices (for a review see Jaffe et al., 2003).

Against this background, our argument here is that a sheer technological breakthrough can play a pivotal role in
policy dynamics and socio-technical transitions, although it is usually treated as a dependent variable in the litera-
ture, with its development and diffusion aligned or co-evolving with policies and regulations. This is especially true
of the research on green technologies and environmental policies (Foxon, 2010; Kemp, 2000). The contribution of
this paper is to study technology as an explanatory variable, akin to Dosi’s (1982) argument about a “technology
push” approach to economic growth and change (see also Cooke, 2010). We treat technology as a punctuation that
actively changes paradigms, policy and political power relations, and argue that “displacement” is a key mechanism
through which this may occur. While theories of policy change often account for network constellation in favour of a
particular technological solution to a perceived problem, this paper shows how the emergence of a new economically
and technically feasible solution to the problem of water scarcity in Israel had the capacity to change the water
regime, by framing a new shared paradigm and by destabilising existing institutions, networks and actors. In short,
we suggest that the usual view of causality (policy ! technology) is reversed in our case (to technology ! policy);
“technology produces policies”, to paraphrase Pierson’s (1993, p.597) statement that “policies produce politics”.

Case Study, Materials and Methods

The Israeli water regime offers a good case study for understanding how technology can influence policy. During
the first years of the state’s existence (1940s and 1950s), water shortage was perceived as a problem of accessibility,
not of quantity, in line with the goals of nation-building, securing food sources and the Zionist vision of “blooming

94 N. Teschner et al.

Copyright © 2013 John Wiley & Sons, Ltd and ERP Environment Env. Pol. Gov. 23, 91–103 (2013)
DOI: 10.1002/eet



the desert” (Tal, 2002; Alatout, 2008). However, what has emerged as water scarcity and later a “crisis” was the
result of the high rate of population growth and rapid modernization as well as a long legacy of mismanagement
and disregard of continuous droughts, salinization and pollution of groundwater. In addition, the water regime
includes multiple actors, responsibilities are distributed among several governmental ministries, and political
intervention is significant and frequent (Fischhendler and Heikkila, 2010).

Experiments with desalination technology that transform seawater to drinking water had started in Israel already
in the 1960s, but large-scale water production was still deemed impossible as long as the technology was seen to be
immature and costs too high (Tal, 2002). Meanwhile, a major saving of freshwater was made by reuse of 75%
of domestic sewage by farmers (IWA, 2012a). This changed in 2005 when the first large-scale desalination plant
entered service, and two others have since been finished. A review of parliament’s decisions and future plans
prepared by the Israeli Water Authority (IWA) on strategic decisions in water management indicated that a transi-
tion from fresh-water supply to desalinated sea-water supply for the urban sector (currently the main water
consumer) is projected before the year 2020 (IWA, 2012b). Accordingly, the entire water needs of the country
(1750 billion cubic metres) will be produced at water factories near the Mediterranean shore by 2050. This repre-
sents a significant, abrupt change in policy regarding water supply, in which desalination plays a key role.

We collected and analysed multiple materials. Our key material consists of the background documents of the
national water strategy published between 2008 and 2011. Our materials also include the official minutes of
parliamentary committees (including the Interior and Environment Committee, Economic Committee and Science
and Technology Committee) on issues related to water policy, regulations and pricing, and the minutes of the
IWA and the Israeli Planning Department, in which spatial planning of infrastructures takes place. Our material
also included public speeches, press releases and newspaper articles published on-line in the Israeli media
after the year 2001, when the policy change of desalinating a non-negligible amount of water was made by the
government. We use earlier studies (Feitelson, 2005; Menahem, 2001; Tal, 2002) for insights into the period that
preceded the point of change. Although desalination targets have been lowered and raised several times, three large
desalination plants have been constructed and integrated into the system since 2007, and policy-makers regard the
construction of three additional plants as inevitable in the near future.

The document analysis, sorted and coded using NVivo software, was complemented by 25 in-depth semi-structured
interviews with governmental and non-governmental stakeholders in the Israeli water sector. Interviewees included
departmental managers in the Water Authority, Mekorot (the national water company), the Ministry of Environment,
the Ministry of Energy and Water Resources, the National Planning Committee, the special Planning Committee on
Sea Protection, Israel’s Society for the Protection of Nature (NGO), Israeli academicians and scientists, TAHAL
(water technologies and planning company) and private environmental consultant companies. Participants were chosen
on the basis of their integral role in reshaping decisions taken at the highest levels regarding water policy. Interviews
and documents were read through, quotations highlighted and coded. The categories revealed the effect of desali-
nation breakthrough as an agent of policy change through the different cases of reframing problems and displacing
important issues to other policy sectors and levels of governance as well as between politicians, bureaucrats and
water professionals.

In what follows, we discuss this transition in Israel’s water regime in greater detail. We begin with a historical
background of and context for the recent developments in the water sector and detail the emergence of a new water
policy dominated by desalination technology. We then focus in some detail on the displacement mechanism by
which this new technology was able to shift the locked-in water policy sector.

Changes in Israel’s Water Regime and the Role of Desalination Technology

Continuation and Change in Israel’s Water Regime

Studies on Israel’s water policy and management emphasize the role of the Zionist–agrarian ideological movement
in determining the development of water infrastructure and centralized institutions (Alatout, 2008; Feitelson, 2005;
Feitelson et al., 2007), the geo-political situation of both conflict and cooperation between Israel and neighbouring
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nations regarding water resources (Tal and Abed Rabbo, 2010; Wolf, 1995) and the spatial and physical integration
of the water system, based on a “national water carrier” that transfers water 130 km from the Sea of Galilee in
the north to the south (Fischhendler, 2008). Improper practices, such as over-pumping, neglect and pollution,
are highlighted simultaneously with innovation and best practices, which Israel has demonstrated for instance in
irrigation and combating desertification (Portnov and Safriel, 2004).

There is wide agreement that water management in Israel has historically been based on hydro-ideological
support of agricultural production, and that it has been characterized by “walking on the edge” of
water sources, utilizing them to a degree of environmental compromise (Fischhendler, 2008; Parliamentary
Investigation Committee, 2010). These two features – the supremacy of agriculture in water allocations and
over-pumping of fresh-water resources – shaped a stable though destructive equilibrium in the Israeli water
regime for decades. Some authors have suggested that various recent socio-technical developments such as
water cuts and price increases, water re-allocations and the weakening of the agricultural coalition have
already contributed the following forces and trends that could contribute to a socio-technical transition from
this stable configuration.

1. Innovative irrigation technologies and advanced wastewater reclamation facilities, which have allowed more efficient
water use and released additional water for non-domestic usage.

2. Reduced contribution of agriculture to the state’s economy – it has fallen below 2% of the country’s GDP over the
recent decades. Following an economic crisis during the 1980s, a new paradigm supported the shifting of
resources from agriculture to other sectors. The “agricultural myth” that established inviolability of agriculture
and policies related to that sector (Brown, 1992, in Feindt, 2008), has faded as Israel became more reliant on
global food markets on the one hand, and other forms of export, on the other.

3. Growing public interest in health and environmental matters has led to the emergence of a new policy network with
actors such as environmental NGOs (Menahem, 1998, 2001). The inclusion of environmental values in laws and
regulations embedded environmental groups into new “issue networks” or “epistemic communities”. Israeli
environmental movements have campaigned, for example, for nature’s right to water, which was encoded in law
in 2004. New ideas such as these have challenged the alleged contribution of agriculture to society and nature,
or the view of agriculture as a “public good”, and have therefore contributed to shifting the focus away from it.

4. An easing of geopolitical tensions over water. Joint meetings of the King of Jordan and leaders of the Israeli
government have been conducted in secret since the 1960s. Water was among the contentious issues in these
negotiations. In the peace treaty of 1994, Israel committed to allocating a fixed amount of fresh water to Jordan
annually. Parallel “water talks” between the Palestinian Authority and Israel took place as part of the Oslo interim
agreement in 1995 and resulted in one of the most important parts of the agreement – “Article 40: Water
and Sewage”, which recognizes immediate Palestinian water needs and lays the foundation for cooperation in devel-
oping new sources and protection against water pollution (Kerret, 2010). As a part of geopolitical negotiations with
neighbouring nations, these “water talks” have underlined that drinking water demandwould increase on both sides
of the border (Feitelson, 2002; Kartin, 2000) and have highlighted the concerns over potable water rather than
water-intensive crops.

5. Shifting perceptions of water, as part of the neo-liberal and globalization trends in Israel more generally. Thus, by
means of pricing, water shifted from being an ideological, symbolic scarce resource, to a commodity whose scarcity
or abundance would be determined solely by the market and regulatory mechanisms (Bakker, 2003; Fisher and
Huber-Lee, 2005). According to Alatout (draft copy available from author), this transition includes the construction
of a new Jewish identity as the “citizen of the world”, replacing the old identity of “immigrant and settler”.

However, while these multiple processes in the technological, economic, environmental and cultural realms laid
down the groundwork for incremental transformation of the Israeli water regime, they were not enough to signif-
icantly alter the core paradigm, infrastructural system and its spatial distribution, and existing policies of pumping,
allocation, treatment and pricing. Decision-makers, mainly in the political (as opposed to the technical) realm, have
continued to ignore continuous depletion of water resources and evidence of changes in rainfall quantities and
distribution (Feitelson and Fischhendler, 2009; Parliamentary Investigation Committee, 2010; Shuval, unpublished
paper based on a report submitted to the National Investigation Committee on the water crisis). It was, therefore,
desalination technology that triggered the drastic transition of this regime.
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Desalination did not appear spontaneously. It had been used at experimental and small scales for example in oil-rich
countries as well as in the southern region of Israel since the 1960s. However, attempts by water professionals
(water commissioners, water engineers or government and academic hydrologists and scientists) to promote desalina-
tion during themid-1990s were rejected by theMinistry of Finance economists (PlanningUnit, IWA, personal commu-
nication, 25 April 2010), who claimed that postponing desalination was economically and strategically justified
(unpublished letter from the Ministry of Finance, 1999).

Nonetheless, in order to compensate for a growing overdraft in the country’s main fresh-water reservoirs
(two large aquifers and the Sea of Galilee), the Israeli Government adopted an unprecedented target in 2001 to
desalinate 400 million cubic metres of water (of a total consumption of about 1.150 billion cubic metres of fresh
water). However, implementation lagged behind and it was only in 2005 when the first large desalination plant
(120 mcm/yr) was constructed. Delays in meeting the new target have three key reasons. First, Rainy winters in
2002–2003 masked the urgency of desalination for unprofessional eyes. Second, finding suitable land in the already
overcrowded coastal strip was a slow and difficult process. Third, the construction of desalination plants involved
private companies and capital. The procedure of adapting the water sector to the new era of private–public partner-
ships (PPPs) required the establishment of new arrangements and institutions, such as the Water Desalination
Authority (Planning Department, IWA, personal communication, 25 April 2010). This stasis meant that the cost
of supplying water increased, as water shortages required emergency production from marginal water sources.

Concurrent to this halting change, the cost of desalination decreased dramatically from about $2.50 per cubic
metre in the 1970s to only $0.53 in 2003 (Becker et al., 2010; Greenlee et al., 2009). This advance triggered a major
change in water paradigm, policy and politics. Garb and Lee (2010) suggest that, once decision-makers realized that
desalination could free Israel from the constraints of natural water supply and everlasting crises, they shifted their
weight to promoting desalination instead of resisting it. As a result, water policy changed dramatically and desalination
targets sky-rocketed: the current long-term national plan is to increase the desalination annual capacity target from the
current capacity of 300 million cubic metres to 1.5 billion by 2040.

This adoption of a policy of large-scale desalination represents a regime shift: policy-makers now consider
desalination to address water scarcity in the region, explicitly (though quietly) declaring the end of water scarcity
(Garb and Lee, 2010). The goals of the new policy, and the nature of policy problems and their possible instrumental
solutions, as discussed below, were changed after a breakthrough in technology. This fits well with Hall’s explana-
tion (1993) for a paradigm shift. However, desalination technology did not appear spontaneously, nor is it isolated
from broader commitments and trends. Desalination relates to existing networks of known technologies and large-
scale integrative systems of water production and distribution. Immaterial structures of technocratic routines and
technological optimism are already embodied within it. Moreover, desalination fits and reinforces the traditional view
of utilities according to which “bigger is better” when economies of scale are present. Desalination is also compatible
with the neo-liberal ideology of privatization. It, thus, represents a “hard path” approach to water (Garb and Lee, 2010).
Alternative ways to combat water scarcity, such as conservation, domestic water reuse, recycling or collection, and
cleaning of polluted sources require regulative and physical decentralization and greater public investment of funds.
There are different reasons why advances in desalination contributed to a major policy change, which will also inevita-
bly result in wider environmental and sociotechnical transition: it was able to realign policy networks around a common
paradigm of water abundance with little or no compromise apparent of their positions. This feat was due, in large part,
to the subtle ways in which desalination displaced tensions and costs.

“Displacement” as a Mechanism of Technologically Induced Policy Regime Change

While several political and other factors contributed to incremental changes in the Israeli water regime, the role of
technology was key, meriting greater theoretical attention than currently awarded in the literature. Desalination
provides an example of the potential agency of technological innovations. In what follows, we will explain how a
technology such as desalination can exert its agency and transform a locked-in regime, and, in particular, suggest
that “displacement” is an important mechanism in this process. Thus, desalination functioned as a “solution” to
persistent water problems through displacing externalities, costs, tensions and hard choices in a way that aligned
with the interests of key actors and embedded institutional structures.
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In public policy studies and political science the term ’displacement’ is sometimes used to describe situations where
decision-makers avoid the treatment of messy (or “wicked”) problems, especially when these escape the more techno-
cratic domain of policy-making and involve or require political attention (Dryzek, 1987). Given the relatively short
tenures of politicians and the ad hoc nature of political activity (Pierson, 2000), it is not surprising that some problems,
tensions or costs are intentionally ignored or reframed as the responsibility of someone else. From an environmental
point of view, displacement can have a physical manifestation. Dryzek (1987, p. 428) argued that “any improvement
on a single indicator. . . may mask problem displacement to another medium or location”. That is, environmental
problems and impacts can travel spatially and be transferred to other environmental media (e.g. water, air or soil).
For Dryzek (2009, p. 4), the combination of short-term political thinking and environmental problem displacement
are manifestations of an “ecological irrationality” that characterizes contemporary liberal-democrat states.

There are some good insights in the existing literature on how this kind of policy side-effect or externality
could be reduced, or conversely how policy integration might be achieved. Among the strategies of Beck et al.
(2003) for overcoming side-effects is the suggestion to always expect the unexpected. Grunwald (2007) advises that
governments and policy-makers should reflect more about decisions and interactions among actors in order “to gain
knowledge about interests, perspectives and capacities and to learn about the character of social/environmental
linkages” (Meadowcroft, 2008, p. 309). Researchers often propose that greater cohesion, cooperation and greater
integration between sectors and policies could help prevent some of the spillovers, undesirable outcomes of policies,
which are otherwise postponed or dislocated (Bammer, 2005; Meijers and Stead, 2004). Policy integration, however,
is not easily achieved and transaction costs may be high (Fischhendler and Heikkila, 2010; Geerlings and Stead, 2003).

The terms “externality” “side-effect” or “spillover”, however, ignore the appeal of this displacement, which is why we
favour this term. Although problem displacement cannot always be attributed to deliberate intentions of any actor, our
case study suggests that the reorganization of outputs, costs, risks and interests engendered by a new technology are a
key part of its appeal; indeed, they may be the key to the adoption of a technology and its ability to unsettled locked-in
regimes. In our case example, advances in desalination technology allowed an appearance of “water abundance” to
emerge as a new water paradigm, replacing the old paradigm of “water scarcity” and repetitive crises, which reinforced
a locked-in regime. By offering ‘limitless product whose price and quantity produced are governed by market forces’
(Garb and Lee, 2010), environmental externalities, economic costs and hard political choices were masked (de Châtel,
2007) and displaced. In the paragraphs that follow we delineate several different forms of this kind of displacement in
greater detail.

Environmental Problem and Health Risk Displacement
The most obvious displacement involved in our case study was that of problems across environmental media.
Environmental risks related to water resources were displaced by transforming them to other risks requiring the
attention of planners and policy-makers alike, related to for example to the scarcity of available coastal zones and
effects on marine habitats, energy use and vulnerability to climate change (Infrastructures Planning Unit, Ministry
of Interior, personal communication, 9 April 2010; Marine and Coastal Environment Unit, SPNI (NGO), personal
communication, 31 January 2010). There is no scientific agreement, for example, on the long-term effects of brine
and salt discharges from desalination facilities to the marine environment. Environmental externalities and future
implications of desalination are sometimes brought up by scientists and environmental groups, but other forms of
displacement remain less apparent. Thus, this kind of environmental/media displacement is more tangible than the
kinds of political/technical, managerial, economic and geopolitical displacement discussed below.

Displacement of Fundamental Political Choices to Technical Details
Perhaps the greatest tension in the Israeli water regime has been in the political realm. Authority and responsibility
over water has been shared by at least five ministries, which has resulted in confrontations over water allocations,
quality and pricing (Fischhendler and Heikkila, 2010). The water allocation process was considered lacking demo-
cratic representation of affected groups and long-term, strategic thinking (Fischhendler, 2008). Specifically, as
Menahem’s (2001) research has shown, a strong agricultural lobby reinforced a prioritization of the agricultural sector
in water production, allocation and pricing. It was therefore a political impasse, first and foremost, that postponed
desalination by over a decade (Feitelson, 2005; Parliamentary Investigation Committee, 2010). The mainstreaming
of desalination became feasible only when innovative development brought about a paradigm shift. The new paradigm
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is centred on the appearance of abundance, rather than entranced scarcity. By creating the impression of water
abundance at an acceptable level of cost, the technology has gained support from a broad range of political actors such
as environmentalists, ministers of finance and infrastructure, heads ofmunicipalities, the water management authority
and even the agricultural sector. Each actor has its own view of potential uses of additional water. A veteran Israeli
environmental scientist, for example, considered that

In some circles there was an almost blind faith that scientific and technological progress was unlimited in
its ability and that it was only a matter of a few more years until there would be a dramatic breakthrough in
desalination technology and the goal of cheap desalination would be a reality. Thus some agricultural and
water planners believed that there would eventually be almost unlimited water supplies available for the vast
expansion of agriculture in Israel (Shuval, 1999, p. 8).

It took several years before the awareness of the potential of desalination became ingrained and before the tech-
nology was able to offer what policy-makers conceived as a competitive cost compared with natural water pumping.
Once this occurred, the technology unravelled the equilibrium of vested interests in water management. Impor-
tantly, the new wider coalition favouring desalination did not resolve all political tensions. Rather, these were shifted
to technical details, displaced across a new suite of sectors and environmental media and reframed as someone
else’s problems. For example, decision-makers no longer face the uncertainty of rains, nitrate and pollutant concen-
trations in aquifers or declining water level in the Sea of Galilee: these uncertainties have been displaced. Instead
there are new technical questions, such as who will win the tenders and operate the plants, what would be a suffi-
cient depth for the brine discharge pipes from the plants, and stable sources of natural gas required to power the
desalination plants (water expert, advisor to the Water Authority, personal communication, 12 April 2010).

Thus, the responsibility, power and decision-making capacities related to these technical issues have been
displaced from politicians to hydro-bureaucrats and professionals. In other words, the hard political choices over
the management of scarce water resources seemed to have disappeared, though, in fact, they just rematerialize in
other less familiar ways and settings. When water professionals are asked why the future water supply has been
pegged on desalination, they express a wish not to have to depend on other countries as sources for water, food or
energy because

It is very easy to build a coalition against us (the State of Israel). . . and this can happen in minutes and the
water source will disappear, and this is why we cannot trust such sources. . . (Desalination Department,
IWA, personal communication, 24 February 2010).

This political concern trickles down to the managerial level without any governmental policy to guide it. The
perception of key actors in the IWA is that

Israel is a highly political country, which needs to be left with enough water so that politics can play its role
(Desalination Department, IWA, personal communication, 2010).

Desalination has therefore allowed the politics of power relations between ministries and geopolitical political
negotiation to be modified as a politics of technical details, where water and planning professionals negotiate the
needed amounts of desalinated water, the location of the plants, and the source of energy for these plants. However,
as Nelkin (1979, in Murphy, 2007) has pointed out, the use of technology to solve problems could sometimes evoke
objection aimed less against science and more against the use of scientific rationality and technical expertise to
indeed mask political choices.

Displacement of Uncertainties in Water Quality, Quantity and Management
In the agricultural and water sectors it was realized that treated, inexpensive effluent (whose quality would actually
be improved by inputs of desalinated drinking water) could be used as an irrigation water substitute. This alleviated
conflicts of interest in water resources and avoided the need for painful cuts in water allocations, albeit with an
economic dislocation of costs, as further discussed below.
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Fiscal Costs and Subsidy Displacement
A fourth major displacement relates to the cost of water production. In principle, desalination can ease the tensions
related to historical subsidization of water for agricultural uses because it creates additional water for domestic use.
This leaves more natural – that is, ‘cheaper’ – water available to the agricultural sector. Domestic water can also be
recycled as cheaper water (treated sewage) for agriculture. Thus, to a large degree, the costs and politics of agricul-
tural water subsidies have been displaced to the sewage regime, where pricing and ownership of grey and black
water will have to be renegotiated and clarified. Policies that prioritized agricultural water use in the past will not
need to change because ‘governmental subsidies would reappear in one way or another’, as suggested by the former
Head of the Water Authority (Uri Shani, public talk, 2010). Therefore, ‘cheap water for agriculture’ remains an
underlying directive of water policy, with the full cost of both desalinated water and sewage treatment being gradu-
ally displaced onto the general public. Prices of domestic affluent treatment for households have already undergone
an accumulative increase of 32% between January 2010 and January 2011 (Water Authority website, 2012).

Displacement of Geopolitical Strategic and Economic Tensions
The fifth displacement takes place in the geopolitical realm. Actors have also embraced desalination on the basis of
its promise to solve regional tensions over water resources. Interestingly, early on, desalination was opposed as
undermining Israeli claims to water resources such as the Eastern Mountain Aquifer underneath the West Bank
(unpublished letter from the Ministry of Finance, 1999). However, the official Israeli standpoint has changed.
Now water abundance is seen to allow more flexibility in geopolitical negotiations with the Palestinian Authority
and neighbouring countries (Garb, 2010), easing what has been termed ‘hydro-hysteria’. There is Israeli support
for the construction of a desalination plant on the Israeli coast to provide 150 million cubic metres of water to the
Palestinian population in the West Bank (Ynet, 2008), though Palestinians expressed reservations about this plan:
desalination displaces security risks (as large plants of strategic importance are vulnerable to sabotage) from Israel to
Palestinians, making the latter dependent on Israel and international donors for water sources as well as in their
limited ability to pay for desalinated water for domestic and particularly agricultural activities (Ghbn, 2010). Having
a desalination plant under Israeli control as a solution to the Palestinian water scarcity problems also displaces the
familiar Israeli–Palestinian disagreement on ‘water rights’ onto more technical lines. Having plenty of water with
no recognition of rights to specific sources for either party may move the negotiations forward, but may still be
considered strategically unwise by both sides.

These kinds of displacement reflect the appeal of desalination and its ability to reconfigure the Israeli water
sector. More broadly, we suggest that it altered the balance and tradeoffs between issues, actors and driving forces
that had been deadlocked. The ability of technological advances to transform regimes might, however come at the
expense of less visible sites and configurations.

Concluding Remarks

We have suggested in the paper that technological change can be a key driver that contributes to changes in policy
paradigms, political frictions and consequently the transition of the sociotechnical regime. We have also explained
how technology exerts its agency through displacement mechanisms, illustrating these claims with the case of water
production by desalination technology in Israel. Desalination dislocated environmental externalities across sectors
and environmental media; political choices were displaced as water came to be seen as a neutral product that can
be governed by scientific, technocratic and market rationality, and water-related economic costs and subsidies were
displaced to the sewage subsector. Finally, geopolitical tensions over limited water resources in the region were
shifted to less visible and prominent economic and strategic tensions such as the Palestinians’ ability to pay for
water, and whose hand is on the tap.

Our case study suggests that a considerable component of the appeal of a new technology and its ability to
dislodge locked-in regimes (via the socio-technical systems that underline them) is the way in which the new system
may offer opportunities for displacing and hiding long-standing tension and worrying costs. This finding has
considerable importance for evaluating policy changes and the adoption of new technologies. One result of the
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complexity facing analytical decision-making (Dryzek, 1987) is that the problem in question and the range of possible
solutions can rarely be analysed holistically. Empirical evidence suggests that policy changes in governing systems are
to a great extent ‘sources of causation, feedback, and the sheer complexity of what is going on’ (John, 2003, p. 483). This
means that any sectoral regime often spans its own ‘sectorial’ boundaries and encounters horizontal and vertical inter-
dependencies (Jochim and May, 2010; Pierson, 1993; Rayner et al., 2001). If new technical/policy regimes are adopted
precisely through their ability to utilize yet ignore these interdependencies, it would be wise to focus strongly on these
aspects as we evaluate these technologies and the shifts they engender. These displacements of physical, social and
economic consequences should be made more visible so as to avoid a transition from one inferior socio-technical
regime to another, and to encourage new regimes built on genuinely sustainable solutions to problems, in terms of
environmental performance, economic affordability and social acceptance.

Displacement is not a problem per se but rather an indicator of the unresolved edges of public policies, especially
but not only of environmental ones. Indeed, the isolation of sectors in policy-making arenas should be questioned,
especially when borders between policy levels and policy areas are transcended by cross-sectorial challenges. Further
examination of policy coherence and linking up is needed to reduce the risk that new technologies are adopted as a
result of their ability to displace – rather than to solve – hard problems.

Acknowledgments

This research was carried out as part of the first author’s PhD project, funded by the ORSAS and the Tetley and Lupton Scholarship.
The authors would like to acknowledge the interviewees who took the time to participate in the research, as well as the comments
made by participants in the IPA 2011 Conference, where an earlier draft was presented.

References

Alatout S. 2008. ‘States’ of scarcity: water, space, and identity politics in Israel, 1948–59. Environment and Planning D: Society and Space 26: 959–982.
Ashford NA, Hall RP. 2011. The importance of regulation-induced innovation for sustainable development. Sustainability 3(1): 270–292.
Atkinson MM, Coleman WD. 1992. Policy networks, policy communities and the problems of governance. Governance 5: 154–180.
Bakker K. 2003. A political ecology of water privatization. Studies in Political Economy 70: 35–58.
Bammer G. 2005. Guiding principles for integration in natural resource management (NRM) as contribution to sustainability. Australasian Journal of

Environmental Management 12: 5–7.
Baumgartner F, Jones B. 1993. Agendas and Instabilities in American Politics. Chicago, IL: University of Chicago Press.
Beck U, Bonss W, Lau C. 2003. The theory of reflexive modernization. Theory, Culture and Society 20: 1–33.
Becker N, Lavee D, Katz D. 2010. Desalination and alternative water-shortage mitigation options in Israel: a comparative cost analysis. Journal of

Water Resource and Protection 2: 1042–1056.
Béland D. 2005. Ideas and social policy: an institutionalist perspective. Social Policy and Administration 39: 1–18.
Berkhout F. 2002. Technological regimes, path dependency and the environment. Global Environmental Change 12: 1–4.
Birkenholtz T. 2009. Irrigated landscapes, produced scarcity, and adaptive social institutions in Rajasthan, India. Annals of the Association of

American Geographers 99: 118–137.
Cooke P. 2010. Transversality and Transition: Branching to New Regional Path Dependence, the ‘New Path Creation’ Workshop, Papers in

Evolutionary Economic Geography 10.10. Trinity College: Oxford. http://econ.geo.uu.nl/peeg/peeg.html
Cowan R. 1990. Nuclear power reactors: a study in technological lock-in. The Journal of Economic History 50: 541–567.
Cowan R, Gunby P. 1996. Sprayed to death: path dependence, lock-in and pest control strategies. The Economic Journal 106: 521–542.
de Châtel F. 2007. Perception of water in the Middle-East: the role of religion, politics and technology in concealing the growing water scarcity. In

Water Resources in the Middle East: the Israeli–Palestinian Water Issues: from Conflict to Cooperation, Shuval H, Dwiek H (eds). Berlin -
Heidelberg - New York: Springer-Verlag.

de Haan J, Rotmans J. 2011. Patterns in transitions: understanding complex chains of change. Technological Forecasting and Social Change 78: 90–102.
Dosi G. 1982. Technological paradigms and technological trajectories – a suggested interpretation of the determinants and directions of technical

change. Research Policy 11: 147–162.
Dryzek J. 1987. Complexity and rationality in public life. Political Studies 35: 424–442.
Dryzek J. 2009. Democracy and earth system governance. In Amsterdam Conference on the Human Dimensions of Global Environmental Change

Earth System Governance: People, Places and the Planet, 2009. http://www.earthsystemgovernance.org/ac2009/papers/AC2009-Dryzek.pdf
[12 July 2011].

101The Case of Desalination in Israel

Copyright © 2013 John Wiley & Sons, Ltd and ERP Environment Env. Pol. Gov. 23, 91–103 (2013)
DOI: 10.1002/eet

http://econ.geo.uu.nl/peeg/peeg.html
http://www.earthsystemgovernance.org/ac2009/papers/AC2009-Dryzek.pdf


Ellul J. 1978. Symbolic function, technology and society. Journal of Social and Biological Systems 1: 207–218.
Elzen B, Geels F, Green K. 2004. System Innovation and the Transition to Sustainability: Theory, Evidence and Policy. Elgar.
Feindt PH. 2008. Interpreting policy change – the role of paradigm shifts, side effects and crises in agricultural policies. Paper prepared for the

58th Political Studies Association Annual Conference: Democracy, Governance and Conflict: Dilemmas of Theory and Practice, Swansea, 2008.
Feitelson E. 2002. Implications of shifts in the Israeli water discourse for Israeli–Palestinian water negotiations. Political Geography 21: 293–318.
Feitelson E. 2005. Political economy of groundwater exploitation: the Israeli case. International Journal of Water Resources Development 21: 413–423.
Feitelson E, Fischhendler I. 2009. Spaces of water governance: the case of Israel and its neighbors.Annals of the Association of AmericanGeographers99:

728–745.
Feitelson E, Fischhendler I, Kay P. 2007. Role of a central administrator in managing water resources: the case of the Israeli water commissioner.

Water Resources Research 43: W11415. DOI: 10.1029/2007WR005922
Fischhendler I. 2008. Institutional conditions for IWRM: the Israeli case. Ground Water 46: 91–102.
Fischhendler I, Heikkila T. 2010. Does Integrated Water Resources Management support institutional change? The case of water policy reform in

Israel. Ecology and Society 15: 4. http://www.ecologyandsociety.org/vol15/iss1/art4/
Fisher F, Huber-Lee A. 2005. Liquid Assets. Resources for the Future: Washington, DC.
Foxon T. 2010. A Coevolutionary Framework for Analysing a Transition to a Sustainable Low Carbon Economy, Centre for Climate Change

Economics and Policy Working Paper 31. www.see.leeds.ac.uk/research/sri/working_papers/SRIPs-22.pdf [25 October 2010].
Foxon TJ, Hammond GP, Pearson PJG. 2010. Developing transition pathways for a low carbon electricity system in the UK. Technological

Forecasting and Social Change 77: 1203–1213.
Garb Y. 2010. Desalination in Israel: status, prospects, and contexts. In Water Wisdom: Preparing the Groundwork for Cooperative and Sustain-

able Water Management Between Israelis and Palestinians, Tal A, Abed-Rabbo A (eds). Rutgers University Press: New Brunswick, NJ.
Garb Y, Lee S. 2010. Large-scale desalination in Israel: an easy hard path. Invited paper to the international seminar Rewriting Water History,

Reconstructing Water Politics, Exploring Water Institutions in Israel/Palestine, Jerusalem, 2010.
Geels FW. 2005a. Processes and patterns in transitions and system innovations: refining the co-evolutionary multi-level perspective. Technological

Forecasting and Social Change 72: 681–696.
Geels FW. 2005b. Techological Transitions and System Innovations: a Co-Evolutionary and Socio-Technical Analysis. Elgar: Northampton, MA.
Geels FW, Schot J. 2007. Typology of sociotechnical transition pathways. Research Policy 36: 399–417.
Geerlings H, Stead D. 2003. The integration of land use planning, transport and environment in European policy and research. Transport Policy

10: 187–196.
Ghbn N. 2010. The coming age of desalination for Gaza: visions, illusions and reality. In Water Wisdom: Preparing the Groundwork for

Cooperative and Sustainable Water Management in the Middle-East, Tal A, Abed Rabbo A (eds). Rutgers: New Brunswick, NJ; 229–237.
Greenlee LF, Lawler DF, Freeman BD, Marrot B, Moulin P. 2009. Reverse osmosis desalination: water sources, technology, and today’s

challenges. Water Research 43: 2317–2348.
Grunwald A. 2007. Working towards sustainable development in the face of uncertainty and incomplete knowledge. Journal of Environmental

Policy and Planning 9: 245–262.
Haas PM. 1992. Introduction: Epistemic communities and international policy coordination. International Organization 46: 1–35.
Hall PA. 1993. Policy paradigms, social learning, and the state: the case of economic policymaking in Britain. Comparative Politics 25: 275–296.
Hekkert MP, Suurs RAA, Negro SO, Kuhlmann S, Smits R. 2007. Functions of innovation systems: a new approach for analysing technological

change. Technological Forecasting and Social Change 74: 413–432.
Hoogma R, Kemp R., Schot J., Truffer B. 2002. Experimenting for Sustainable Transport: The Approach of Strategic Niche Management. Spon

Press: London/NY.
Hughes TP. 1994. Technological momentum. In Does Technology Drive History? The Dilemma of Technological Determinism, Smith MR,

Marx L (eds). MIT Press: Cambridge, MA; 101–114.
Jacobsson S, Bergek A. 2011. Innovation system analyses and sustainability transitions: contributions and suggestions for research. Environmental

Innovation and Societal Transitions 1: 41–57.
Jaffe AB, Newell RG, Stavins RN. 2003. Technological change and the environment. In Handbook of Environmental Economics, Karl-Göran M,

Jeffrey RV (eds). Elsevier: Amsterdam; 461–516.
Jochim AE, May PJ. 2010. Beyond subsystems: policy regimes and governance. Policy Studies Journal 38: 303–327.
John P. 2003. Is there life after policy streams, advocacy coalitions, and punctuations: using evolutionary theory to explain policy change? Policy

Studies Journal 31: 481–498.
Jones BD. 1994. Reconceiving Decision-Making in Democratic Politics: Attention, Choice, and Public Policy. University of Chicago Press:

Chicago, IL.
Kartin A. 2000. Factors inhibiting structural changes in Israel’s water policy. Political Geography 19: 97–115.
Kay A. 2005. A critique of the use of path dependency in policy studies. Public Administration 83: 553–571.
Kemp R. 2000. Technology and environmental policy: innovation effects of past policies and suggestions for improvement. In Innovation and the

Environment. OECD: Paris; 35–61.
Kemp R, Rotmans J. 2005. The management of the co-evolution of technical, environmental and social systems. In Towards Environmental

Innovation Systems, Weber M, Hemmelskamp J (eds). Springer: Berlin; 33–55.
Kern F,HowlettM. 2009. Implementing transitionmanagement as policy reforms: a case study of the Dutch energy sector.Policy Sciences 42: 391–408.
Kern F, Smith A. 2008. Restructuring energy systems for sustainability? Energy transition policy in the Netherlands. Energy Policy 36: 4093–4103.
Kerret D. 2010. Article 40: an Israeli retrospective. In Water Wisdom: Preparing the Groundwork for Cooperative and Sustainable Water

Management Between Israelis and Palestinians, Tal A, Abed Rabbo A (eds). Rutgers University Press: New Brunswick, NJ; 49–61.

102 N. Teschner et al.

Copyright © 2013 John Wiley & Sons, Ltd and ERP Environment Env. Pol. Gov. 23, 91–103 (2013)
DOI: 10.1002/eet

http://www.ecologyandsociety.org/vol15/iss1/art4/
http://www.see.leeds.ac.uk/research/sri/working_papers/SRIPs-22.pdf


Kingdon JW. 1995. Agendas, Alternatives and Public Policies. Harper Collins: New York.
Latour B. 2005. Reassembling the Social: an Introduction to Actor-Network-Theory. Oxford University Press: Oxford.
Lieberman RC. 2002. Ideas, institutions, and political order: explaining political change. American Political Science Review 96: 697–712.
Lovell H. 2007. Exploring the role ofmaterials in policy change: innovation in low-energy housing in theUK.Environment and Planning A 39: 2500–2517.
Mahoney J. 2000. Path dependence in historical sociology. Theory and Society 29: 507–548.
Marx L. 1994. The idea of ‘technology’ and postmodern pessimism: the dilemma of technological determinism. In Does Technology Drive

History?, Marx L, Smith R (eds). MIT: Cambridge, MA; 237–258.
Marx L, Smith MR. 1994. Does Technology Drive History?: the Dilemma of Technological Determinism. MIT Press: Cambridge, MA.
Meadowcroft J. 2008. Who is in charge here? Governance for sustainable development in a complex world. Journal of Environmental Policy and

Planning 9: 299–314.
Meadowcroft J. 2009. What about the politics? Sustainable development, transition management, and long term energy transitions. Policy

Sciences 42: 323–340.
Meijers E, Stead D. 2004. Policy integration: what does it mean and how can it be achieved? A multi-disciplinary review. Berlin Conference on the

Human Dimensions of Global Environmental Change: Greening of Policies – Interlinkages and Policy Integration. http://userpage.fu-berlin.
de/ffu/akumwelt/bc2004/download/meijers_stead_f.pdf [13 July 2011].

Menahem G. 1998. Policy paradigms, policy networks and water policy in Israel. Journal of Public Policy 18: 283–310.
Menahem G. 2001. Water policy in Israel 1948–2000: policy paradigms, policy networks and public policy. Israel Affairs 7: 21–44.
Murphy J. 2007. Governing Technology for Sustainability. Earthscan Publications, London, UK.
North DC. 1991. Institutions. Journal of Economic Perspectives 5: 97–112.
Nye DE. 2006. Technology Matters: Questions to Live With. MIT Press: Cambridge, MA.
Nye M, Whitmarsh L, Foxon TJ. 2010. Socio-psychological perspectives on the active roles of domestic actors in transition to a lower carbon

electricity economy. Environment and Planning A 42: 697–714.
Paavola J. 2010. Sewage pollution and institutional and technological change in the United States, 1830–1915. Ecological Economics 69: 2517–2524.
Paavola J, Adger WN. 2005. Institutional ecological economics. Ecological Economics 53: 353–368.
Parliamentary Investigation Committee. 2010. Final Report, The Parliamentary Investigation Committee on the State of Israel’s Water Economy,

Bein D, Kislev Y, Avnimelech Y (eds). Haifa. http://elyon1.court.gov.il/heb/mayim/doc/sofi.pdf (in Hebrew) [22 March 2011].
Pierson P. 1993. When effect becomes cause: policy feedback and political change. World Politics 45: 595–628.
Pierson P. 2000. Increasing returns, path dependence, and the study of politics. The American Political Science Review 94: 251–267.
Portnov B, Safriel U. 2004. Combating desertification in theNegev: dryland agriculture vs. dryland urbanization. Journal of Arid Environments 56: 659–680.
Rayner J, Howlett M, Wilson J, Cashore B, Hoberg G. 2001. Privileging the sub-sector: critical sub-sectors and sectoral relationships in forest

policy-making. Forest Policy and Economics 2: 319–332.
Rip A, Kemp R. 1998. Technological change. In Human Choice and Climate Change, Vol. 2: Resources and Technology, Rayner S, Malone EL

(eds). Battelle: Columbus, Ohio. pp.327-399.
Sabatier P. 1988. An advocacy coalition framework of policy change and the role of policy-oriented learning therein. Policy Sciences 21: 129–168.
Sabatier P, Jenkins-Smith H. 1993. Policy Change and Learning: an Advocacy Coalition Approach. Westview: Boulder, CO.
Shuval H. 1999. Sustainable water development under conditions of scarcity: Israel as a case study. In Sustainable Development and Manage-

ment of Water Resources: a Legal Framework for the Mediterranean, Marchisio S, Tamburelli G, Pecoraro L (eds). Rome: Institute for Legal
Studies on the International Community; pp. 196–223.

Smith A. 2003. Transforming technological regimes for sustainable development: a role for alternative technology niches? Science and Public
Policy 30: 127–135.

Streeck W, Thelen K. 2005. Introduction: Institutional change in advanced political economies. In Beyond Continuity: Institutional Change in
Advanced Political Economies, Streeck W, Thelen K (eds). Oxford University Press: Oxford; 1–39.

Tabara JD, Ilhan A. 2008. Culture as trigger for sustainability transition in the water domain: the case of the Spanish water policy and the Ebro
river basin. Regional Environmental Change 8: 59–71.

Tal A. 2002. Pollution in a Promised Land. University of California Press: Berkeley, CA.
Tal A, Abed Rabbo A. 2010. Water Wisdom: Preparing the Groundwork for Cooperative and Sustainable Water Management Between Israelis

and Palestinians. Rutgers University Press: New Brunswick, NJ.
Tenne A. 2010. Sea Water Desalination in Israel: Planning, Coping with Difficulties, and Economic Aspects of Long-Term Risks. State of Israel,

Desalination Division, Israel Water Authority.
van der Brugge R, Rotmans J, Loorbach D. 2005. The transition in Dutch water management. Regional Environmental Change 5: 164–176.
Verbong G, Geels F. 2007. The ongoing energy transition: lessons from a socio-technical, multi-level analysis of the Dutch electricity system

(1960–2004). Energy Policy 35: 1025–1037.
Voß JP, Smith A, Grin J. 2009. Designing long-term policy: rethinking transition management. Policy Sciences 42: 275–302.
Weinstein J. 1981. Review: Feeling helpless: the idea of autonomous technology in social science. Theory and Society 10: 567–578.
Wilson CA. 2000. Policy regimes and policy change. Journal of Public Policy 20: 247–274.
Winner L. 1986. The Whale and the Reactor: A Search for Limits in an Age of High Technology. University of Chicago Press: Chicago, IL.
Wolf A. 1995. Hydropolitics Along the Jordan River: ScarceWater and its Impact on the Arab–Israeli Conflict. United Nations University Press: Tokyo.
Wyatt S. 2008. Technological determinism is dead; long live technological determinism. In The Handbook of Science and Technology Studies,

Hackett EJ, Amsterdamska O, Lynch M, Wajcman J (eds). MIT Press: Cambridge, MA; 165–180.
Ynet. 2008. Aroved: a Desalination Plant for the Palestinians. ynet, Available at: http://www.ynet.co.il/articles/0,7340,L-3647324,00.html (in Hebrew)

[12 July 2011].

103The Case of Desalination in Israel

Copyright © 2013 John Wiley & Sons, Ltd and ERP Environment Env. Pol. Gov. 23, 91–103 (2013)
DOI: 10.1002/eet

http://elyon1.court.gov.il/heb/mayim/doc/sofi.pdf
http://www.ynet.co.il/articles/0,7340,L-3647324,00.html

