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Executive summary

Salinization is one of the main challenges of contemporary agriculture threatening food and water security.
Climate change with more persistent droughts, floods and sea-level rise is expected to increase this
challenge, making it one of the most common land degradation processes.

The policy landscape that emerges in relation to salinization is still scattered, as the issue has been
emerging and recognized only in recent years in most countries. In fact, the topic of sea-level rise and its
consequences is not often at the forefront of the discussion around climate change.

In this context, both soil and water salinity and, to a greater extent, saline agriculture remain largely
ignored in policies among European and euro-Mediterranean countries. Very few countries have specific
regulations and policies in place that directly address this issue. However, the space for policies around
salinization can be found in two main areas: agricultural policies, including those related to incentives, and
land and water management. Finding the right space and collocation for specific policies is fundamental to
understanding how to best raise awareness and, if needed, formulate and promote specific policies around
saline agriculture.

This work analyzes the policies, instruments and agreements related to agriculture and land management
in euro-Mediterranean countries to understand where and how saline agriculture can find support for
upscaling and wider adoption.

The results highlight large gaps in legislation and policies that need to be addressed, as the need to support
adaptation strategies in agriculture becomes more and more pressing. Words related to salinization are
seldom mentioned, and there are no direct references to saline agriculture.

In light of the findings, we can draw the following recommendations: 1) more attention needs to be given
to agricultural adaptation strategies, rather than just mitigation; 2) soil (and water) salinization and its
effects need to be more broadly recognized in policies, especially in documents such as the CAP; 3) treating
saline agriculture as an innovation under the umbrella of climate smart agriculture can provide the right
entry point for specific support policies; 4) even if saline agriculture may not need specific policies, it should
be recognized within existing instruments, e.g. in financing instruments.
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SALAD project

SALAD (Saline AgriculLture for ADaptation) is a transcontinental, innovative research project in the field of
food systems and climate. It addresses the research area of food security under climate change through
saline agriculture, aligning vision, research and practice among European and African countries focusing on
saline agriculture upscaling. The project involves both basic and applied transdisciplinary (biophysical,
social, cultural, economic and environmental) research. It includes a consortium of four countries from the
EU: Belgium, Germany, Italy, Netherlands, and two from Africa: Egypt, and Morocco. SALAD focuses on
promoting innovative technology deployment and improving climate resilience through saline agricultural
practices.

Projected climate change and sea-level rise scenarios for 2050 predict a significant decrease of crop yield
over the decades to come, in particular in low lying coastal areas as well as irrigated (dry land) agricultural
areas around the Mediterranean and the North Sea. Climate change effects such as more frequent floods
and droughts will increase the salinity in agricultural soils, affecting food systems overstretched by an
increasing global population. According to the FAQ’s reports, progressing salinization is one of the major
drivers of soil degradation in Europe as well as Near East and North Africa, exerting increasing pressure on
conventional farming which is based on freshwater resources (FAO, 2015).

SALAD aims at improving the resilience of food production in saline and potentially saline agricultural areas
in the Mediterranean and North Sea regions by:

1) supporting the development and sustainable use of innovative salt-tolerant crops,

2) identifying and further developing crop cultivation suited to saline conditions,

3) exploring and testing innovative market development techniques and instruments to upscale
several crop/food chains across the EU and Africa,

4) exchanging knowledge and transferring practical and adaptive solutions.

SALAD focuses on implementing climate-smart agricultural solutions through the upscaling of saline
agriculture to change the behaviour, strategies and agricultural practices along the value chain raising
awareness for climate change impacts and adaptation possibilities to salinization among stakeholders.

By adopting a novel and innovative approach, first, we investigate soil-water-plant interactions for the
selected crops (WP1). Second, we conduct production pilots and experiments to examine prospects for
horizontal upscaling production from farm to regional scale for four different crops under saline conditions:
New Zealand spinach, potatoes, quinoa and tomatoes (WP2). Third, we engage a wide range of
stakeholders and analyse knowledge transfers (diagonal upscaling, WP3). Fourth, we conduct a market
analysis to investigate opportunities and constraints for vertical upscaling, present marketing and
certification options and start a dialogue with the investors (WP4).



Glossary

Agreement

An intergovernmental document intended as legally binding; international conventions with binding power
(https://iea.uoregon.edu/international-environmental-agreements-ieas-defined)

Framework

A policy framework is a logical structure that is established to set out a set of procedures or goals, which
might be used in negotiation or decision-making to guide a more detailed set of policies. It provides a set of
principles and long-term goals that form the basis of making rules and guidelines. (Patnaik, 2022)

Governance

Processes, systems and actors involved in addressing collective problems and guiding society towards
socially desirable collective outcomes.

Institutions

Structures of rights, rules, norms, agreements and decision-making procedures that induce social practice
or social order. Institutions assign roles to participants in that social practice or order and guide interactions
among occupants of these roles.

Instrument

An identifiable method through which collective action is structured to address a public problem; a method
through which policies are implemented (Salamon, 2002)

Policy
Government activities and political decisions aimed at the achieving societal goals (Birkland, 2010)
Saline agriculture

Agriculture that involves agricultural practices using saline land and saline irrigation water to achieve better
production through the sustainable and integrated use of genetic resources (plants, animals, fish, insects,
and microorganisms) avoiding soil recovery measures (Aslam et al., 2009; Ladeiro, 2012).



List of abbreviations

ECA
EEA
EU
FAO
LAC
MENA
SDG(s)
SSA
UN

Eastern Europe and Central Asia

European Economic Area

European Union

Food and Agriculture Organisation of the United Nations
Latin America and the Caribbean

Middle East and North Africa

Sustainable Development Goals

Sub-Saharan Africa

United Nations
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1. Introduction

The accelerating salinization of water and soil represents a critical and escalating threat to global
agriculture and food security. It undermines crop productivity by depleting soils of essential nutrients and
disrupting plant-water relationships, making it one of the primary drivers of land degradation and
desertification (Rojas et al., 2016; Ingram, 2011; Vengosh, 2003; Williams, 2001). Beyond its direct impact
on soil health, salinization also deteriorates water quality and reduces the availability of freshwater
resources for agriculture—posing systemic risks to food systems and rural livelihoods, particularly in arid
and coastal zones (Qadir et al., 2014; Williams, 2001).

While salinization can occur through natural geochemical processes, its recent intensification is closely
linked to anthropogenic drivers. These include unsustainable irrigation practices, inefficient water
governance, fertilizer overuse, and increasingly, the effects of climate change—such as rising sea levels,
reduced precipitation, and more frequent droughts (FAO, 2021). As a result, salinization is no longer a
localized environmental issue but a transboundary policy challenge that intersects with water
management, land use, agricultural productivity, and climate adaptation.

Despite its cross-cutting nature, salinization remains under-integrated in global and regional policy
frameworks. Existing governance structures often address it indirectly or in fragmented ways. For instance,
the United Nations Convention to Combat Desertification (UNCCD) recognizes salinization as one of the
outcomes of unsustainable water use, while both the FAO and UNEP frame salinization in relation to
marginal lands and degraded ecosystems (Ahmadzai et al., 2021). Recent institutional responses by FAO—
such as the International Network of Salt-Affected Soils, the Global Framework on Water Scarcity in
Agriculture (WASAG), and the Global Alliance for Climate-Smart Agriculture (GACSA)—mark important
steps toward coordinating knowledge and practices, yet much remains to be done to translate these
initiatives into coherent policy instruments.

At the technical level, saline agriculture has emerged as a promising adaptation strategy, offering potential
to make productive use of salt-affected lands. Research has advanced in breeding salt-tolerant crop
varieties (Sharma & Singh, 2019; Munns & Tester, 2008; Qadir et al., 2008) and in utilizing halophytes—salt-
loving plants with phytodesalinization properties—for soil reclamation and ecological restoration (Saddhe
et al., 2020). However, uptake remains limited due to policy gaps, lack of market incentives, and insufficient
coordination among stakeholders.

The governance of salinity is currently fragmented, characterized by a wide array of actors including public
institutions, private sectors, research bodies, and international organizations—often operating in isolation
or with conflicting objectives (Negacz et al., 2021; Pattberg et al., 2014; Vellinga et al., 2021). Without
stronger policy integration, these disconnected efforts risk inefficiency and diminished impact.

This study aims to map the evolving policy landscape surrounding salinity and saline agriculture in Euro-
Mediterranean countries. It explores how existing policies and governance instruments intersect with
salinity management and identifies potential levers for more coherent and supportive policy design. In
doing so, the research contributes to a broader understanding of how saline agriculture can be scaled
through strategic, multilevel governance, and targeted policy innovation.
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2. Theoretical Framework

Mitigating the threats to land productivity and food production due to increasing salinization, and adapting
to a changed environment, is a pressing challenge to meet the growing food demand and ensure food
security. Solutions in this respect can be framed within the idea of sustainable transitions in agricultural
production and land management. Sustainable transitions often start with a plurality of experimental niche
initiatives, often lacking deliberate coordination (Rotmans et al., 2016). We can analyze the emergence,
adoption, and diffusion of saline agriculture taking into consideration both a multilevel perspective (Geels,
2002; Geels et al., 2016) and a bio-economic framework (Ruben et al., 1998). In this perspective, saline
agriculture should be framed as an ‘innovation’ in the technology of agricultural production: while not
strictly innovative, its recent emergence as a tool in mitigation and adaptation to climate change can be
considered in this light. The framing of saline agriculture as a form of innovation is also confirmed by the
presence of multiple yet scattered initiatives, predominantly devoted to research and dominated by public
and research institutions involvement (Negacz et al., 2022), which aligns with the idea of niches. The bio-
economic framework, in turn, is useful to understand how the different socio-economic, technical, and
biophysical factors interlink with each other. Figure 1 presents a schematic representation of this
combined framework.

Figure 1: Combined bio-economic framework for saline agriculture (adapted from Ruben et al, 1998)
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In this framework, saline agriculture enters as an innovation between the incumbent system, i.e. the
combination of governance and socio-economic environment, and the decisions on agricultural production
taken by producers. On the other side of the diagram lies the biophysical environment, which determines
the possible agricultural activities. For simplicity, the model assumes that the only goal of farmers is the
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maximization of revenues, which is done under the constraints of the production function, in turn
determined by the available technology, and other socio-economic constraints. The decisions taken by the
farmers depend firstly on the objective but are mediated by the farmer’s characteristics and expectations.
Farmers and producers will adopt saline agriculture practices depending on 1) the biophysical
environment 2) the socio-economic and institutional constraints, including available technology and access
to it 3) the expected outcome in terms of revenue.

On top of the graph, climate change affects the agroecological environment directly, modifying patterns of
temperature, precipitation, as well as increasing soil salinization, erosion, and general land degradation
(Eekhout & de Vente, 2022; Hassani et al., 2021; Corwin, 2021). Climate change also acts indirectly, through
the policies and regulations adopted in response. For instance, some climate mitigation policies—such as
large-scale afforestation or bioenergy crop promotion—can unintentionally increase land competition,
reduce agricultural land availability, or exacerbate land degradation if not carefully managed (Smith et al.,
2019; Creutzig et al., 2021). The effects of climate change on the agroecological environment, including
other climate-induced effects such as price volatility of commodities, affect the decisions of farmers about
what and when to plant and harvest crops, as well as what plots to use (Aragdn et al., 2021; De Giorgi &
Pistaferri, 2013; Adelesi et al., 2023). Decisions can also include more radical coping strategies such as
migration, and in low-income countries climate shocks can also push farmers into poverty traps (Siddiqui,
2017; IPCC, 2022), increasing vulnerability, and evidence also suggests that altered rainfall patterns can
induce conflicts for land use between groups (see, for example, McGuirk & Nunn, 2020).

In turn, policies and regulations affect primarily the socio-economic environment, but also the potential
agricultural activities in any given agro-ecological environment. Finally, the production decisions of farmers
affect the agro-ecological environment, either positively or negatively, while the prevalent socio-economic
environment affects farmers goals and objectives.

In this framework, policies play a fundamental role. In a multilevel perspective, policies are part of the
incumbent system that needs to change in order to bring the transition to fruition.

The agricultural sector is a strategic one, and it sees the involvement of the public sector and multiple
stakeholders’ interest both at national and supranational level. Policies become even more relevant, as the
governance of the agri-food system is a crucial policy objective.

Transition to sustainability in the agri-food systems is particularly complex because it needs i) technical
innovation and advancements, that need the transmission of knowledge to allow the uptake of innovations.
This may not always be simple, as effective transmission of knowledge requires both education, and the
means to acquire both. Barriers to education and knowledge can reduce the uptake of innovations,
depending on the context as well as existing inequalities: for example in many low-income countries
women farmers have more difficulty in accessing the required knowledge to apply innovations; ii) adequate
market demand to sustain the adoption and diffusion of the innovation (i.e. sustain the expected revenue),
and, finally iii) changes in habits and cultural norms, for example the shift to a more sustainable diet in
terms of animal products. In the case of saline agriculture, it may mean overcoming cultural resistances
around certain products and/or their provenance. For example, substituting the traditional wheat couscous
with the more salt-tolerant quinoa. The changing of norms, behaviors, and values is harder to govern, and
results are more uncertain (Turnheim et al., 2015). Additionally,

Policies regarding the salinization of soils in general, and saline agriculture specifically, are still scarce and
sparse in the euro-Mediterranean region. They are more present in countries directly affected by either salt
intrusion, such as the Netherlands, or droughts and water scarcity, such as southern Mediterranean
countries. Initiatives to tackle salinity exist mostly at local level, such as regional or provincial efforts,
and/or as research initiatives (Negacz et al., 2022). In both cases the scope is generally small, with low
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potential for upscaling, and therefore bring about the necessary shift in technology adoption, in order to
transition to a more sustainable mode of farming in salt-affected areas.

The scope of this work is to map the current status of policies related to agriculture, land and water
management, to understand where and how saline agriculture can find a place and trace a possible path for
the upscaling and adoption of saline agriculture in European and southern Mediterranean countries. In
other words, understand how governance can support not only innovation, but also promote change in the
socio-economic environment and influence producers’ choices.

3. Methods

The first step in the methodology is to define the typology of documents to be analyzed. There are four
types of relevant sources: frameworks, policies, instruments, and agreements. Table 1 below summarizes
the definition applied hereafter to select the relevant documents. Some important pieces of governance
cross the border between two or more types, but mostly the body of documents falls into one of the four
categories.

Data was collected using the following research strings with Google search: “cooperation salinization;
international + salinization; UN + salinization; FAO + saline agriculture, EU + salinization; EU + saline
agriculture”

Frameworks were collected through targeted research, searching institutional webpages of international
organizations, including UN agencies, and the EU Commission. For instruments, policy and agreements we
downloaded the FAOLEX database from FAO (FAO, 2022). FAOLEX is a databased curated by the legal team
at FAO, and it comprises four sub-databases of all legislative texts (policy, laws, regulations, agreements,
etc) regarding the domains of agriculture, food and nutrition, land and water, environment and
ecosystems, plus a policies dataset and a constitution dataset. FAOLEX is regularly updated and maintained
and is one of the most complete sources. The synopsis of each text is translated in English, as well as
reported in the original language. The data include issuing country, date, main subjects, keywords, and the
stated goal/synopsis of the text. For this work, the datasets of Agriculture, Land and Water, and Policies
were used, in the updated version of June 2022.

The search for relevant text was done in the following steps:

1) Keep the relevant types of texts: policies, laws, regulations, and agreements (omitting hybrid and
not-classified texts)

2) Keep the countries in the study area: European countries, including neighboring countries, and
middle east and north Africa (MENA) countries, including the Gulf countries

3) First data exploration to define a temporal cut-off

4) Selection based on the main subjects: excluding matters of livestock, pesticides and fertilizers, food
regulations, and carbon emissions control. For the agreements: exclude agreements related to
management of water borders and mountain borders.

5) Search for the words: “saline; salt; salinization; salt-affected; sodic;”

6) Manual refinement: inclusion of rural development plans, nationally determined contributions,
adaptation plans.
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The search for specific terms related to saline agriculture yielded very few results. For this reason, inclusion
criteria have been extended to all matters related to rural development and land/water management.

14



Table 1: Working definition of documents' typologies

General Definitions

Working definition

Actors

Source

Policy:

Agreements:

Framework:

Instruments:

Government activities; political decisions for
implementing programs to achieve societal
goals (Cochran & Malone, 1995)

An intergovernmental document intended
as legally binding; international conventions
with binding power

A policy framework is a logical structure
that is established to sets out a set of
procedures or goals, which might be used in
negotiation or decision-making to guide a
more detailed set of policies. It provides a
set of principles and long-term goals that
form the basis of making rules and
guidelines.

an identifiable method through which
collective action is structured to address a
public problem; a method through which
policies are implemented

Laws, decrees, specific set of
defined instruments with a
stated objective, European
directives

Multilateral agreements,
international conventions,
bilateral agreements including
cooperation agreements

International declarations,
conferences, agendas, high level
panels, recommendations, issued
by supranational bodies

self-regulation

exhortation

expenditure

regulation (including taxation)
public ownership (Phidd, 1992)

National governments

National Govts, EU,
international or national
organizations and private
actors

International organizations,
EU, National Governments

EU, National Governments

(Birkland, 2010) An introduction to
the policy process: theories,
concepts, and models of public
policy making
https://iea.uoregon.edu/internation
al-environmental-agreements-ieas-
defined

(Patnaik, 2022) https://www.igi-
global.com/dictionary/policy-
framework/58175

(Salamon, 2002) cited in
http://www.atlas101.ca/pm/concept
s/typologies-of-policy-instruments/

Source: Authors’ elaboration
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The total number of records present in the databases is over 129,243. The vast majority are policy and
instruments: agreements make up about 2% of the total (about 2,000 records). Figure 2 shows the total
distribution of texts by main subject. Agriculture, as expected, has a substantially larger presence with
respect to Land and Water. From the graph it is also evident that there has been an increase in legislative
texts starting from the eighties and more so from 1990. To be as  inclusive as possible, the temporal cut-
off for the analysis has been set, at a first stage, at 1980. The figure shows a peak in texts around 2010.
Distribution of agreements follows a similar pattern (Figure 3), but with a different temporal peak which
occurs between 1990 and 2000. This is likely due in part to the increasing devolution of several matters to
the EU and other supranational entities, rather than bilateral agreements. The final selection of texts
comprises 362 policy and instrument  records, and 117 agreements.

Figure 3: Distribution of frequency of regulations, laws and policies by main subject
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4, Results

4.1 Frameworks

There are several important frameworks within which saline agriculture finds a place. On a global level, the
UN conventions on desertification and biodiversity frame the initiatives related to the prevention of soil
erosion and the preservation of habitats and ecosystems services. At the European level, the recent
revision of the Common Agricultural Policy (CAP) and the European Green Deal (GD) both contain
important elements related to saline agriculture. Table 2 summarizes the main framework that provides
the overall references for policy and legislation at the country level.

At the global level, besides the mentioned conventions, the Sustainable Development Goals (SDGs) provide
the current framework of reference. The global reach of the SDGs (contrary to the Millennium
Development Goals) has provided a propelling force for actions towards sustainability worldwide, including
the EU. The table reports two SDGs: 2 and 6, No Hunger and Clean Water and Sanitation, respectively.
Specifically, targets 2.4 and 2.a, and 6.4 and 6.a. These are the goals  more directly related to the
sustainability of agricultural systems and of water management, as well as their innovation (2.4), and
cooperation (2.a, 6.a). Other SDGs are also relevant, such as 13 — Climate Action; 14 — Life on land.
However, they do not contain specific goals that can be linked to the issue of saline agriculture.

Two other global frameworks are provided by FAO in the form of Guidelines: the Global Framework for
Water Scarcity in Agriculture (GFWSA) and the Voluntary Guidelines for Sustainable Soil Management
(VGSSM).

At the European level, the most important documents are the Common Agricultural Policy, and the
European Green Deal. European documents are a mix between a framework and a policy, because they do
have a direct effect on governments’ actions, policies and legislation. However, given their supranational
nature and the strong principle of subsidiarity applied in the EU, they can also be considered as overarching
frameworks for European countries.

The new CAP, which will begin on January 1st, 2023, includes several important actions, many of them
related directly to the Green Deal, that can provide a framework to support and introduce saline agriculture
in European countries. However, there is no direct mention of saline agriculture, or saline soils, the CAP.
This is however to be expected: as said, the CAP, as well as the EU GD, provide overarching goals and policy
objectives and mostly leave to national governments to specify the implementation, according to national
priorities and strategies.

The CAP is articulated in three main pillars®:

1. Income support
2. Market measures
3. Rural development measures.

All three have potential to support saline agriculture. Income support, particularly for young farmers, can
provide an incentive to adopt saline agriculture. Market measures include the promotion of European
products, which again can provide the necessary support to create a market for saline agriculture products.
However, the most important measure is Rural Development. The Rural Development measures have 6
main priorities, articulated in 18 specific focus areas?. The 6 priorities are:

! https://agriculture.ec.europa.eu/common-agricultural-policy/cap-overview/cap-glance en#tthecapinpractice
2 https://enrd.ec.europa.eu/policy-in-action/rural-development-policy-figures/priority-focus-area-summaries_en
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1. Fostering knowledge transfer and innovation in agriculture, forestry and rural areas;
Enhancing the viability and competitiveness of all types of agriculture, and promoting innovative
farm technologies and sustainable forest management;

3. Promoting food chain organization, animal welfare and risk management in agriculture;

4. Promoting resource efficiency and supporting the shift toward a low-carbon and climate resilient
economy in the agriculture, food and forestry sectors;

5. Restoring, preserving and enhancing ecosystems related to agriculture and forestry;

6. Promoting social inclusion, poverty reduction and economic development in rural areas.

While some of these remain generic (such as number 6), priorities 2, 5 and 1 can strongly support the
adoption and scaling up of saline agriculture initiatives.

It cannot be ignored that the CAP has been criticized over the years on several occasions. Mainly because
the largest share of the budget is devoted to income support, which was, and continues to be, based on
farm size, which perpetuates inequality, with a small fraction of large farms receiving a sizable share of the
budget (European Union, 2020). The application of the required environmental standards, however, has
remained suboptimal (Dupraz & Guyomard, 2019; Matthews, 2013). The new CAP sets out ambitious goals
but falls shorts of providing clear directive and goals to member states, while maintaining the focus on the
first pillar, without adequate monitoring and enforcement by government and the EU alike, can provide
perverse incentives and not direct farmers towards the goal of protecting and achieving the common good
(Heyl et al., 2021). Particularly, the new CAP still leaves member states with a substantial freedom to set
easy to reach and not optimal goals (Pe’er et al., 2020). In light of these criticisms, it is essential that the EU
directs all effort in sustaining truly sustainable and innovative agricultural production. Support for saline
agriculture specifically, among other sustainable, adaptive and regenerative agricultural practices should be
explicit, and not left within the generic pillar of income support. However, a caveat remains about
incentives, which can easily be abused and if not correctly designed.

The Biodiversity Strategy and the Soil Strategy can be considered and analyzed as part of the EU Green
Deal. Both can address the issue of soil salinization and of saline agriculture. The EU’s 2030 soil strategy
identifies salinization as a severe threat to further land degradation processes (European Commission,
2020), although still focusing on measures to avoid soil salinization, rather than adaptation strategies.
However, it is notable that soil salinization is mentioned only one time in the Soil Strategy document, and
never in the Biodiversity Strategy.
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Table 2: Main frameworks identified

Body Geographical scope | Title Stated goal/targets Year
Global Scope

UN Global The Convention | The objectives of this Convention, to be pursued in accordance with its relevant provisions, 1993
on Biological are the conservation of biological diversity, the sustainable use of its components and the
Diversity (CBD) | fair and equitable sharing of the benefits arising out of the utilization of genetic resources,

including by appropriate access to genetic resources and by appropriate transfer of relevant
technologies, taking into account all rights over those resources and to technologies, and by
appropriate funding.

UN Global Convention to The Convention — based on the principles of participation, partnership and decentralization 1994
Combat —is a multilateral commitment to mitigate the impact of land degradation, and protect our
desertification land so we can provide food, water, shelter and economic opportunity to all people.

UN Global SDG 2 2.4: By 2030, ensure sustainable food production systems and implement resilient 2015

agricultural practices that increase productivity and production, that help maintain
ecosystems, that strengthen capacity for adaptation to climate change, extreme weather,
drought, flooding and other disasters and that progressively improve land and soil quality
2.a: Increase investment, including through enhanced international cooperation, in rural
infrastructure, agricultural research and extension services, technology development and
plant and livestock gene banks in order to enhance agricultural productive capacity in
developing countries, in particular least developed countries
UN Global SDGs 6 6.4: By 2030, substantially increase water-use efficiency across all sectors and ensure 2015

sustainable withdrawals and supply of freshwater to address water scarcity and
substantially reduce the number of people suffering from water scarcity

6.a: By 2030, expand international cooperation and capacity-building support to developing
countries in water- and sanitation-related activities and programmes, including water
harvesting, desalination, water efficiency, wastewater treatment, recycling and reuse
technologies

19




FAO Global Global The Global Framework for Action to Cope with Water Scarcity in Agriculture in the Context 2021
Framework on of Climate Change (in short, the Global Framework on Water Scarcity in Agriculture,
Water Scarcity WASAG) has been designed to bring together key players across the globe and from
in Agriculture different sectors to tackle the collective challenge of using water better in agriculture to
ensure food security for all. It is a Partnership hosted by FAO and consisting of government
agencies, international organizations, research institutions, advocacy groups and
professional/membership organizations. WASAG fosters collaboration among its partners
for the development and deployment of policies, strategies, and programmes, enhancing
field capacity for the adaptation of agriculture to water scarcity.
FAO Global Voluntary The objectives of the VGSSM are: to present generally accepted, practically proven and 2017
Guidelines for scientifically based principles to promote SSM and to provide guidance to all stakeholders
Sustainable Soil | on how to translate these principles into practice, be it for farming, pastoralism, forestry or
Management more general natural resources management.
(SSM)
European directives and policies
EU Europe Water The EU Water Framework Directive establishes a framework for the protection of inland 2000
Framework surface waters, transitional waters, coastal waters and groundwater. It aims to prevent and
Directive reduce pollution, promote sustainable water use, protect and improve the aquatic
environment and mitigate the effects of floods and droughts.
EU Europe The European Climate change and environmental degradation are an existential threat to Europe and the 2019
Green Deal world. To overcome these challenges, the European Green Deal will transform the EU into a
modern, resource-efficient and competitive economy, ensuring: 1) no net emissions of
greenhouse gases by 2050 2) economic growth decoupled from resource use 3) no person
and no place left behind
EU Europe Common Promote and provide regulation for the agricultural sector in Europe 2022
Agricultural
Policy
EU Europe Biodiversity The new Biodiversity Strategy tackles the key drivers of biodiversity loss, such as 2020
Strategy unsustainable use of land and sea, overexploitation of natural resources, pollution, and
invasive alien species.
EU Europe Soil Strategy Combat desertification, restore degraded land and soil, including land affected by 2021

desertification, drought and floods, and strive to achieve a land degradation-neutral world
(Sustainable Development Goal 15.3).

Source: Authors’ Elaboration
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4.2 Policies and instruments

The landscape of national policies and instruments (laws and regulations) is a complex one. When looking
for words related to saline agriculture, very few records appear. Figure 4 below illustrates the frequency of
each word in the corpus of text derived from the reported goal/synopsis of each text.

Words related to salinization and saline agriculture appear only two times in instruments, and only 40 in
policy records. The word halophyte is never mentioned. Policies concerning salt are mostly about managing
salty water, desalinization of seawater, and similar issues. This reflects the fact that there are no specific
policies dedicated to salinization in most European countries. The countries that acknowledge salinization
are the norther European countries: The Netherland and the region of Saxony in Germany. However in both
cases salinity is mentioned in relation to soil and groundwater contamination. In the Mediterranean area,
salinization is mostly discussed in terms of desalinization of water.

Figure 4: Frequency of words related to soil in instruments and policies

saline
salinisation
salinity
salinization

Instruments  salinized
salt

salts
brackish 1
sale 1

salinized 1
salt 1
salts 1
salinisation 3
Policies sale 4
salinity 4
brackish 6
salinization 6
saline 14

Frequency of word

Source: authors’ elaboration

The scope of the analysis therefore needs to be widened to understand where and how saline agriculture
can have a place in the current and future policy landscape. Figure 5 reports the frequency of words
mentioned at least 150 times, excluding common grammar words, numbers, and some recurring words:
national; European; goal(s); objective(s); document(s); development; ensure; including; program(s). The
exclusion of these words (as well as some common words in French) has been necessary to capture the
main relevant topics. The exclusion of the words ‘development’ and ‘programme’ has been chosen given
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their high frequency, but low informative power, since most policies fall into the rural development

program category>.

The two most frequent words mentioned are water (786 times) and agricultural (664). Although policies
classified under the ‘land and water’ subject are considerably fewer than those under the ‘agriculture’ one,
water management is still the most relevant topic. The third word is food, and the fourth is climate. At
lower entries there is soil, mentioned 189 times, and farmers (165).

Analyzing the evolution of policies and instruments over time, we observe how there has been a clear
increase over time, even when restricting the scope to the countries of interest, which peaked around
2010 (Figure 6). Policies have increased before, followed by legislation and regulations. This pattern has to
be expected, since from a legal point of view policies are usually implemented subsequently through
legislation. The European Economic Area (EEA) region has however had a slower start with respect to the
MENA countries (Figure 7). This reflects in part the strategic importance of not only the agricultural sector,
but also of the water and land management topic in south Mediterranean and Gulf countries. Attention to
agricultural production, food security, and water scarcity has long been a priority in this area.

Figure 5: Most occurring words in policies
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3 The analysis of word frequency has been carried out using Stata 17 user-written command ‘wordfreq’. The command
does not allow for a custom list of words to be dropped, therefore the exclusion of words has been done manually,

using an iterative process.
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Figure 6: Evolution over time
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4.3 Agreements

The European Union is a peculiar actor in international cooperation, because it acts both as a single
entity, and as the collective of the member states. This makes EU cooperation policies ‘multi-bilateral’. In
the sample analyzed, however, there are only a few agreements in which the EU is involved as a single
actor.

The main framework for the cooperation between European and Mediterranean countries is the Union for
the Mediterranean (formerly Euro-Mediterranean Partnership, EUROMED)*, which comprises all EU
member states and 16 Mediterranean countries, that include both countries of the MENA region and
neighboring countries that are situated on the Mediterranean coast (Albania, Montenegro, Bosnia and
Herzegovina, Croatia). The principal aim of the partnership is to promote commercial and economic
cooperation, mostly in the form of trade agreements: the main goal was to create a free trade zone among
the participating countries, although this has never materialized. Trade is an important part of the chain to
scale up and promote the adoption of saline agriculture, providing opportunities and revenue for farmers in
southern Mediterranean countries. On the other hand, cooperation in terms of knowledge transfer and
technical cooperation is left more to individual countries, as well as the EU financing schemes for research
and technical cooperation such as Horizon Europe, LIFE, Prima.

Among the agreements analyzed, the main subject remains agriculture (figure 8). This reflects the overall
distribution of the global sample, where 75% of all agreements fall under the broad area of agriculture.
Analyzing the keywords of the agreements in the sample, agricultural technical cooperation is the
predominant subject of agreements between European and Mediterranean countries (figure 9). Notably
salt is mentioned only in 2 agreements: one between Greece and Israel, and one between Syria and Turkey.
In the first case salt is mentioned regarding water management and desalination , while in the second it
refers more in general to the problem of salinity, in the context of desertification and forest loss, thus
potentially including saline agriculture as an adaptation strategy.

The first one is the “First Session of the Joint Ministerial Committee between the Hellenic Republic and the
State of Israel” of 2007:

«The Joint Ministerial Committee agreed to foster the bilateral cooperation in priority sectors, amongst
others, the agricultural sector. Both Sides discussed issues of common interest, focusing on land
reclamation, fishery and aquaculture, plant protection, organic agriculture, forestry and agricultural
research. They have also agreed to promote their cooperation in the above mentioned areas through the
exchange of scientific information, experts, organization of training visits, etc. Water supply matters were
also identified as a filed of common interest. [...] Cooperation is to be in diverse matters related to these
subjects among which are the following: operation and maintenance of potable water and wastewater
treatment plants; management on the potable water distribution network; leakage control; desalination
plants; recycling of treated sewage. »

The second is “Memorandum of Understanding on economic, scientific and technical co-operation in the
field of agriculture between the Government of the Republic of Turkey and the Government of the Syrian
Arab Republic” of 2011.:.

«The aim of this Memorandum of Understanding is to enhance economic, scientific and technical co-
operation in the field of agriculture between Turkey and Syria. The contracting parties agree to co-operate
on breeding drought-resistant cereal, producing vegetable seeds and fruit saplings, increasing agricultural

4 https://ufmsecretariat.org/who-we-are/member-states/
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products trade with one and other, promoting agricultural investment, exchanging knowledge, experts and

scientific material and transferring technology. The parties further agree to establish co-operation on
improvement works against drought, desertification, salinity and forest loss, organize training programs
and technical assistance [...]. The Memorandum of Understanding is for a period of five years. »

Figure 8: Main subjects of agreements

Agriculture

Cultivated plants

Environment

part1

Forestry

Land & soil

Livestock

Main recorded domains

T T T
20 40 60 80
frequency

°‘|:||:||:|u|j
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The geographical focus of the sample clearly reflects the selection, i.e. agreements with at least one party
either European or MENA. Figure 10 shows the region of the first party of the agreement by the second
party: European countries mostly have agreements with other European countries and MENA countries.
The figure however also shows the extent of the EU countries cooperation with eastern Europe and central
Asia countries , sub-Saharan Africa, and Latin America and the Caribbean. Finally, we can plot the
network of agreements between countries. For this analysis, only bilateral agreements have been
considered—they are however the vast majority of the agreements analyzed. Figure 11 shows the extent
of the network, with node  size proportional to the number of agreements, reflecting the centrality in the
network. The pink nodes and connections are euro-Mediterranean countries (as defined  in our analysis),
while the green ones are countries in other regions. Two central nodes clearly emerge from the network:
Greece, and Turkey. To a lesser  extent Austria and Egypt are also relevant nodes, as well as Czechia,
Hungary, and, outside of our region, Azerbaijan. The great centrality of Greece and Turkey reflects their
strong efforts in agricultural technical cooperation agreements, which has a strong Mediterranean focus,
but also extends further, especially in the case of Greece. Egypt on the other hand has mainly agreements
with international institutions. The analysis of the network is limited by the a priori selection, which leaves
too few agreements to construct a full network analysis. Nonetheless, some interesting patterns emerge:
the centrality of two southern Mediterranean countries shows the importance of agricultural cooperation
for this region, which is consistent with the increasing problem posed by salinization of soil and water, and
creates opportunities for saline agriculture as a means of adaptation and mitigation.

Figure 10: Number of agreements between regions
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Figure 11:Network of agreements
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Discussion and conclusions

Increasing salinity of soil and water is becoming one of the main threats to agricultural production and
therefore food security everywhere. The adoption of saline agriculture can provide an effective way to
manage and mitigate the effects of salinity. However, both salinity and saline agriculture remain largely
ignored in policies among European and euro-Mediterranean countries. The newest European CAP, as well
as the new EU Soil Strategy, barely mention salinity. Saline agriculture is implemented almost exclusively
within specific initiatives, most of which are devoted to research.

How to best support the adoption and upscaling of saline agriculture so that it becomes an effective
mitigation strategy remains a difficult question to answer. Policies seldom mention salinity, as a problem of
either soil or water, confirming a lack of understanding and awareness among policy makers. Notably,
salinity and related problems are mentioned more frequently in countries directly affected by droughts,
coast erosion, and seawater infiltration, i.e., mostly southern Mediterranean countries. Still, salinity is
mentioned mostly in the context of water desalination, and rarely if ever in the context of agricultural
development and adaptation to climate change.

A policy of subsidies could be effective in promoting the adoption and introduction of salt-resistant and
halophytes in coastal regions by producers. It can however backfire, as the long history of the CAP and its
critics has demonstrated (Biagini et al., 2022; Pe’Er et al, 2019; Cuadros-Casanova et al, 2023). Some level
of support is, however, needed at this stage, the question therefore remains how to design an effective
combination of policies. The analysis of existing policies related to agriculture and land management does
not provide a clear answer. On the other hand, it is not clear cut that saline agriculture needs specific
policy support, different from other agricultural innovations. Certainly, there is space for saline agriculture
in the growing attention of policymakers to food security, climate-smart agriculture, and sustainable
agriculture. The question then becomes how to push salinity and saline agriculture on the map of policy
makers. Another set of questions comes from the demand side, and especially from the regulation
regarding food, trade, and labeling of specific foods. To scale up saline agriculture, there needs to be
sufficient demand for its products. This may not be a problem with salt-resistant conventional crops, such
as potatoes or tomatoes, where working with intermediaries and distributors can be effective, but it
becomes more difficult for halophytes. Furthermore, it remains to be seen if products of saline agriculture
meet the necessary standards of health regulation regarding sodic content. For this, more research is still
needed.

Finally, saline agriculture can find support and space through cooperation agreements between European
and Mediterranean countries. The latter have longer experience dealing with salinity, and in many cases
saline agriculture is not a ‘niche’ anymore but becomes predominant out of necessity. In this context
stronger technical cooperation can be fruitful in finding ways to make it an effective and profitable
technique. In this regard, trade agreements that promote freer exchange, especially related to agricultural
products (including for example seeds) are crucial.
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