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Introduction:

Since the dawn of evolution, humanity has been challenged by the task of securing food in order to maintain its existence and feed its needs for advancement to a better life. In the world we live in today, attainment of these existential goals is dependent on a highly complex system that must consider both the built-in parameters of humanity, as well as unprogrammed events, such as natural and man-made disasters, that shape our physical and societal environment. This report, prepared under the leadership of the Israel Academy of Science and Humanities and based on the proceedings of an international conference under its aegis in 2022, offers a comprehensive approach for unraveling the many complex, multi-disciplinary components involved in food security and develop a set of guidelines for reaching this goal.  The proposed plan is not aimed at just curing a currently inefficient and relatively ineffective system, but is rather based on an overall vision for actually preventing a daunting malady that threatens humanity itself. I thank the organizers of the conference and the authors of this seminal report for suggesting ways whereby “a well-fed nation is a productive nation is a sustainable nation”.

Chaim Cedar 
Member Israel Academy of Science and Humanities








Executive Summary

The repercussions of the Covid-19 pandemic, the Russian-Ukraine war and the increasing occurrence of extreme weather events have revealed the vulnerabilities of current food systems. Israel’s food system faces urgent problems of food affordability and nutritional insecurity that affects almost 1 million people. Unhealthy diets with increasing proportions of ultra-processed food are contributing to dire health outcomes. There is a closing window of opportunity for action in revitalizing the next lap of Israeli agriculture when few in the next generation are willing to join the profession, while domestic and global crisis events affecting the food system require proactive responses. Finally, there are ongoing long-term sustainability concerns that need urgent policy attention.  
 
This report – Science to Policy: Towards Sustainable Food Policy in Israel – maps and endeavors to address policy gaps and challenges in the Israeli food system and guide its transition towards better resilience, equity and sustainability and healthy diet for all. The food system is complex and multi-scalar with dynamic interactions internally with its various components and externally with other related systems such as health, ecology and climate, economics and governance, and science and innovation. As such, a systemic analysis, which has been lacking in Israel's food policy thinking, is needed. We adopt the food security dimensions from the Food and Agriculture Organization to map Israel’s food system challenges and the Complex Adaptive Systems conceptual model to identify interactions, synergies and tradeoffs across the food system.    

The key policy recommendations responding to Israel’s food system challenges are summarized and arranged according to a three-tiered timeline in the following. The full recommendations are listed in Table 5 in Chapter 4. 

Key recommendations for immediate strategies for action (by 2027):
· Launch preparations for a comprehensive National Resilient and Sustainable Food System Plan with a dedicated budget, clear areas of interventions and responsibilities, and executive power. This plan should be headed by an inter-ministerial committee with close collaboration with government ministries. The following immediate actions points will form part of this plan: 
· Affirm the strategic role of Israeli agriculture and support its renewal and viability, and prepare strategies for domestic agriculture and food production. 
· Enact strategies for food welfare, affordability & health outcomes for food insecure populations. 
· Review subsidies and price controls on basic food products to align with healthy foods promoted by the state.  
· Enact strategies to combat diet-related diseases. 
· Ensure healthy eating environments, including access to nutritious food in schools and public institutions and review food fortification policies.
· Identify areas and policy interventions to incorporate resilience and sustainability systematically in food production[footnoteRef:2] and consumption policies. [2:  “Food production” in this document refer to all activities and processing of producing food including agriculture and production by the food industry. ] 

· Engage local authorities and municipalities, civil society & private sector towards sustainable food systems.
· Identify areas and policy interventions to integrate the National Resilient and Sustainable Food System Plan with policy goals and actions in other fields (e.g. Health, Environment, Social welfare).
Key recommendations for intermediate strategies (by 2030):
· The National Resilient and Sustainable Food System Plan should have fulfilled its immediate strategies for action (with ongoing action and review) and will launch preparations for its intermediate strategies, including the following: 
· Incentivize the production of healthy and sustainable food and disincentivize ultra-processed foods.
· Establish a policy balance between supporting local agriculture and market competition. 
· Establish philosophy and strategies for state-NGO-private sector responsibilities for food aid.
· Reassess food aid criteria for greater transparency, equity and dignity.
· Strengthen intersectoral policies for “health in all policies” across ministries.  
· Ensure the dissemination of nutrition and diet communication, information and data. 
· Stimulate local agriculture and local culinary approaches, aiming for the Mediterranean Diet. 
· Data Collection along the entire food system to support evidence-based food policies. 
· Implement a coordinated food system dashboard. 
· Analyze food system interactions with other systems and align food system goals with SDG goals.
· Set up assessment criteria and indicators for each food system sustainability dimension.
Key recommendations for long-term strategies (by 2035):
· The National Resilient and Sustainable Food System Plan should have fulfilled its immediate and intermediate strategies for action (with ongoing action and review) and will launch preparations for its long-term strategies, including the following: 
· Enhance Research-Policy-Practice collaborations in strategic planning, capacity-building and investing in innovation.  
· Set up a balanced strategy for food imports and domestic food production.
· Enact strategies to shift to sustainable food supply chains.  
· Establish long-term & integrated strategies for micronutrient deficiencies, obesity & disease risk from diet & lifestyle-related causes.
· Enhance food security resilience strategies on high-risk issues (food import dependency, demographic stress, etc.).
· Establish an integrated emergency and resilience food plan for proactive responses to emergencies and recovery.
· Establish a national plan for a sustainable food system for medium and long-term issues (e.g. food system climate change adaption; food waste).


Chapter 1: Rationale and objectives of the report

1.1.  Introduction and rationale for the research
The current world geo-political situation, following soon after the COVID pandemic, has led to major food, energy, water and humanitarian crises which the world is poorly prepared to deal with. This has led to increasing global recognition and impetus for action to transform food systems towards greater food security and sustainability while aspiring to achieve developmental objectives in health, equity, inclusivity, resilience, and efficiency (von Braun et al., 2021; Leeuwis et al., 2021). 
Israel’s food system is largely unprepared in its current state to deal with urgent (rising food prices, uneven access to healthy food and nutritional insecurity), and longer-term issues (strategic plan for agricultural production, food system sustainability, climate change impacts on food security and geo-political upheavals) (Amdor 2020). The current splintered responsibilities for different areas of the food system among several government ministries, insufficient timely data and indicators needed for evidence-based policymaking on food systems, and the absence of strategic vision and coordination policy approaches are some of the key impediments towards an integrated food policy in Israel (Meizel, 2021).
This study seeks to understand:
(1) What are the policy gaps and challenges in Israel’s food system? 
(2) Where are the trade-offs and synergies between the food system and other systems (environmental, health, the economy and society)?
(3) What are the policy goals, pathways, and priorities that Israel should pursue? 
Building on an understanding of its policy vision and current challenges, this report produces a policy roadmap for Israel’s food system by identifying issues according to the dimensions of food security and sustainability. These are prioritized to time frames for immediate attention, to strengthen resilience in the medium-term, and to lay out the pathways to a long-term sustainable food system for Israel.    

Why focus on sustainable food systems? 
Food systems comprise interconnected activities (growing, harvesting, processing, distribution, consumption and disposal) with a broad range of actors involved. These actors and activities are influenced by process drivers in production, distribution and consumption that lead to social, health, economic, and environmental outcomes (von Braun 2021a; Béné et al. 2019). The food system consists of internal facets and their interactions, such as food security (availability, accessibility and nutritional security), food and agriculture economics (affordability, markets, supply and demand chains), social concerns (cultural acceptability, nutrition and health equity), and environmental concerns (sustainable production and consumption, food waste). Food systems are also connected to other “external” systems such as health, economic and governance, ecology and climate systems, and science and innovations (von Braun et al 2021a; Figure 1). As such, a systems-thinking approach would allow us to better understand the multiple interactions with and across systems, to approach problems with different perspectives and to holistically envision better futures. We present food systems thinking as a Complex Adaptive System (CAS) in the conceptual framework in Chapter 2.2 and contextualize some of these system interactions of trade-offs and synergies for Israel’s food system in Chapter 3.2. Towards a normative orientation of the food system where desired goals and outcomes are envisioned for Israel, we use the concept of sustainability to broadly encompass social, environmental, political, and economic sustainability.
[image: ]
Figure 1: Food systems as an interlinked system (Source: von Braun et al 2021a).

1.2.  Literature review
[bookmark: _Hlk126044957]The section reviews existing food policies in Israel. A gap assessment of Israel’s food policy will be elaborated upon in Chapter 3. Existing food and agricultural policies in Israel lack integration and tend to be siloed according to the splintered responsibilities of various government ministries (Meizel, 2021). As such, there is often a lack of coordinated efforts to examine the spillover effects of policies and policy contradictions across domains, as well as missed opportunities for synergies that could be advanced from integrated policy thinking.

Health and nutrition policies
Since 2011, a national program for an active and healthy lifestyle – “Health is possible” (efsharibari) was set up as a joint effort between the Ministries of Health, Education, and Culture and Sports. It has several action channels through regulations, health promotion in the education system, the health system and workplaces. It also works with local authorities to promote an active lifestyle through policy development and city infrastructural interventions to support cycling and walking (Efsharibari website).
Food labelling regulation that includes, among others, specifying the list of nutritional values of the product, and if it exceeds the maximum levels of sodium, sugars, and saturated fatty acid, will require a red label (Gillon-Keren et al, 2020). There are also regulations that monitors food quality and proper nutrition in daycare with lists of allowed and forbidden foods, those in the latter include foods in sugary drinks and foods high in fat (Ministry of Health, 2017). Mandatory nutritional guidelines include those for selling food in educational settings, although these are not-well-regulated. Non-mandatory ones include the “food rainbow” – Israel’s national nutritional guidelines based on the Mediterranean diet (Ministry of Health website). 
Food economics policies
Economic policy in the food and agricultural sector has focused on mitigating the rising cost of food by increasing market competition through the reduction of food import restrictions and tariffs, while addressing market consolidation of large supermarket chains. In Israel, food import restrictions and high tariffs, especially on high consumption food categories (fresh fruits and vegetables, dairy, meat, bread and grain products), has kept imports in the food industry the lowest as compared to other commodities (Azarieva and Chernichovsky 2019). In 2012, an inter-ministerial body, the Kedmi Committee, was tasked to examine the market competitiveness and prices for food and consumer products. However, the policy recommendations of the Kedmi Committee, such as reducing tariffs on imported food products and reducing market consolidation, were largely not implemented (Kimhi, 2022).
On the consumer side, economic instruments such as price controls are used to maintain the affordability of basic food items like white bread, milk, and eggs. Yet, these also have limited efficacy, as Azarieva and Chernichovsky (2019) suggest that such price controls, currently implemented on a limited selection of basic food types, narrowly target excessive profits by producers but do not sufficiently consider the aspects of nutritional needs and affordability for low-income groups.
In July 2021, agricultural reforms were announced as a renewed push towards the economic objective of lowering prices of food, especially of fresh vegetables and fruits (Ministry of Finance, 21.07.2021). As part of the reform implementation, the immediate abolition of import tariffs on selected vegetables and fruits (such as avocados, beans, and pineapples) went into effect in 2022, while tariffs on the remaining vegetable types will be gradually reduced over the next 5 years to allow for local producers to adjust to the changes (Ministry of Finance, 15.03.2022). Refer to OECD (2022) a series of market reforms in Israel’s agriculture sector from 1985 to 2021. 
The announcement of the 2021 reforms was before the Russia-Ukraine War and its ramifications for global food supply became apparent. Such ramifications, coupled with the increased incidents of climate events and water shortages affecting harvests in different parts of the world in 2022 prompted “a serious public discussion” “(f)or the first time in decades” on reliance on global trade and the importance of local production of basic commodities of necessity (Kimhi, 2022: 4). A key significance of such discussions is extending food security issues beyond the focus on affordability. 

Food welfare and social policies 
Various ministries provide social services for food security. The Ministry of Welfare works with NGOs to run the National Food Security Project, which provides needy food insecure families a monthly NIS 500 prepaid card for food purchases (at supermarkets and food rescues); the Ministry of Education is responsible for school meal programs; and the Ministry of Interior supports nutrition NGOs (Shavit and Brender, 2022). It should be noted that the bulk of the burden of providing food welfare services is shouldered by NGOs through organizations such as Leket (Philip et al, 2017), rather than being a governmental responsibility.    

National food supply and procurement policies
Griver and Fischhendler (2021) note that the national narratives and their corresponding policy measures have shifted from supply adequacy concerns at the national level from 1970-1990, to nutrition sufficiency at the household level from 1990 to 2007, to the current sufficiency of quality nutrition at individual level from 2007 to 2017. This shift also corresponded to the process of neo-liberalization of Israel’s economy, although many import restrictions, regulations and high tariffs of food were largely sustained (see economic policies) to support the local food and agriculture industry and ensure a measure of food security. Israel imports 56% of its caloric supply (Kimhi, 2022). The country’s import dependency ratio varies widely by the types of food: 98.2% for cereals, 18.5% for vegetables and fruits, 22.8% for meat and fish, 9.2% for milk and dairy products (CBS, 2022a: 19). Israel is a net importer of food and agricultural products, with imports valued at $7.1 billion while exports amount to $2.2 billion (Shaked and Akingbe, 2022). Due to its unique geo-political situation, Israel food imports come mainly through sea trade rather than land crossings from its immediate neighbors (Shaked and Akingbe, 2022). The National Emergency Authority coordinates efforts of the Ministry of Agriculture and Rural Development and the Ministry of Economy for the policy and management of emergency food reserves of eight food types including flour, rice, and oils for the civilian population (Ben-Yehuda, 2015). 

Environmental policies for food and agriculture 
As a highly water-stressed country, Israel has invested major efforts to reduce its agricultural sector’s dependence on freshwater through wastewater recycling, efficient irrigation technologies and water-use quotas. Israel leads in the use of recycled wastewater, with 94% of its wastewater collected and treated and 87% of it is used in agriculture. This has allowed for substantial reduction of freshwater use from 64% in 2020 to 34% in 2020, bringing down its water stress indicator from 61 to 39.3% over the same period (OECD, 2022).  
While Israel does not have GHG emissions targets for agriculture, the government has several programs for climate adaptation such as research and development (R&D) for improving agronomic practices, breeding, soil conservation and efficiency in resource use; maintaining the Israel Plant Gene Bank for indigenous plant species conservation and maintaining biodiversity; and developing a national quantitative assessment of climate change risks for agriculture (OECD 2022). The same OECD (2022) report lists several agri-environmental measures adopted by the government: 
· Financial support, R&D investments and extension services for soil conservation or regeneration including minimum tillage, cover crops and adding organic matter to soils. 
· R&D investments and extension services for improving the use of nitrogen in soils by reducing the use of natural and synthetic fertilizers.
· Policies for improving the treatment of organic agricultural waste including manure, green waste, tree uprooting and animal mortality management.
· Developing knowledge for climate-adaptive agriculture to achieve higher yields. 
· Protecting trees and forests in rural and urban areas to sequester carbon.
· Facilitating farms as hosts for renewable energy production. Renewable energy infrastructure such as wind turbines or solar panels can be integrated in fields or agricultural structures such as livestock barns and shelters. A multi-faceted pilot project has been launched to examine the benefits of dual agriculture-photovoltaic practices (Agri-PV).
While there are no existing overall strategies or comprehensive policies for environmental protection or sustainability in food and agriculture in Israel, plans are in motion for a National Action Plan on Climate Change (Ministry of Environmental Protection, 2021), and towards sustainability in Israel’s food system in ““Israel National Pathway Document for Healthy, Equitable and Sustainable Food Systems” (Kronfeld-Schor, 2021).  

Chapter 2: Methodology and Conceptual Framework

2.1. Methodology
To identify systematically the challenges and potentials of Israel’s food system towards policy recommendations, this study takes four main methodological steps as identified in Figure 2. Firstly, to set the backdrop of the current state of Israel’s food system, we will review academic and grey literature on Israel’s food system and its existing policies. We also analyze and draw relevant conclusions from the results of interviews (n=17) and an online survey (n=50) (carried out in 2022 by the same researchers of this study) among leading Israeli practitioners and researchers in food and agriculture, to gather expert opinions on the issues, challenges, gaps, and opportunities in transforming Israel’s food system. From this we identify and categorize thematically the policy gaps and challenges (in Chapter 3) through a problem mapping exercise. 
To analyze the interrelations between policy fields, we identify the potential trade-offs (contradictions) and synergies between four aspects of the food system (derived from the 15 fields of actions): health and nutrition, political stability, environmental sustainability, and economic efficiency. Finally, we make policy recommendations (Chapter 4) under each of the 15 fields of action and the proposed government ministries responsible for them. In each of the methodological steps, we refer to the conceptual framework that will be introduced in the next sub-section. The draft version of this report “Science to Policy for Sustainable Food Policy in Israel” will then be circulated to field experts for their comments and critiques before the final report is completed.
Conceptual framework
The 15 fields of action for Sustainable Food Systems
Review academic literature, policy documents and media documents on Israel’s food system
Analyze survey and interview findings with Israeli food and agriculture experts
Problem mapping 
(Identify policy gaps and challenges)
Identify trade-offs and synergies
Policy recommendations for food system policy pathways












Figure 2: Methodological steps for this report

2.1. The conceptual framework 
Key concepts
This research draws from key concepts of food security dimensions from the Food and Agriculture Organization (FAO, 2013) and UN Food Systems Summit 2021 (von Braun et al., 2021), and supported by policy papers by the government and NGOs, and academic literature. The research recognizes the project as a Complex Adaptive System (CAS) for the governance and sustainability of food systems involving positive and negative feedbacks and its complex multi-scalar, non-linear connections to related systems such as health, ecology and climate, economic and governance, and science and innovation (Figure 3 and Chapman et al., 2017). As such, the goals of these systems are considered together with those of the food system, and they are incorporated into the conceptual framework. 

[image: ]
Figure 3: The Food Security System as part of a Complex Adaptive System
Source: Berry EM presentation Conference on Sustainable Food Systems 2022.  

The conceptual framework uses the four dimensions of food security, adopted from the World Summit on Food Security (FAO, 2013), with an additional long-term (inter-generational) dimension of “sustainability” that supports a more holistic and integrated analysis of food systems (Berry et al., 2015). These five dimensions are set out to three priority levels, thus making 15 fields of action (Table 2). Some studies argue that a sixth dimension – agency, defined as the capacity of individuals and groups to make decisions about their food systems – should be added to the framework (Clapp et al 2021). We did not add this as a separate dimension in this report, but the notion of agency is subsumed within the social welfare component of our analysis.  
In determining policy priorities, context-relevant considerations such as the urgency, importance, and implementation feasibility and expected impact of policies need to be identified and weighed (Taeihagh et al, 2013). This section deals with fields of policy action instead of concrete policy measures, and so we referred to Taeihagh et al (2013) but simplify the assignment of priorities based on the five criteria in Table 1. We also note that the policy landscape of Israel’s food system is not well-developed. In addition to the main policy measures covered in the literature review, there remain many areas of knowledge gaps, and policy goals that remain to be determined. As such, many of our policy recommendations for immediate action pertain to the collection of base data and knowledge that supports evidence-based policy goal making. Based on our assessment of the Israeli situation, we rated three fields of action as high urgency and high importance: “agriculture & food production”, “affordable, healthy food for all” and “food quality & safety”. “Food responsibility” and “Food waste & SFS goals” are rated medium to high urgency and high importance. These five fields of action also have either higher feasibility or impact relative to other fields of action. For these reasons, these five fields of action fall into the “immediate” priority group. 
The mid-term priority fields of actions have relatively lower urgency or importance, as well as lower feasibility and impact than the “immediate” group. These tend to involve policy measures of assessment, regulation, education to ensure the stability of the food system. The long-term fields of action are those that require protracted policies and sustained policy action. These tend to address Research and Development, preparation to mitigate the risks of climate change, disaster readiness and preventative healthcare. 


Table 1: Assigning priorities for the 15 fields of action.
	Criteria for priorities ►
Fields of Action ▼
	Urgency
	Importance
	Technical and financial feasibility
	Social acceptability and political feasibility
	Expected impact
	Priority type

	[bookmark: _Hlk125967453]Agriculture & food production
	High
	High
	Medium
	Medium
	High
	Immediate

	[bookmark: _Hlk125967471]Affordable, healthy food for all
	High
	High
	Medium
	High
	High
	Immediate

	Food quality & safety
	High
	High
	High
	High
	Medium
	Immediate

	Food responsibility
	Medium to High
	High
	Medium
	Medium
	High
	Immediate

	Food waste & SFS goals
	Medium to High
	High
	Medium
	Medium to High
	Medium
	Immediate

	Food chain & industry
	Medium
	High
	Low to Medium 
(Due to global nature of food supply chain)
	Low to Medium 
(Due to global nature of food supply chain)
	Medium
	Mid-term

	Regulating food aid
	Medium to High 
(Due to uneven availability of aid to different groups)
	Medium to High 
(Due to uneven availability of aid to different groups)
	Medium
	Medium
	Medium
	Mid-term

	Education & nutrition awareness
	Medium
	Medium
	High
	High
	Medium
	Mid-term

	National data bases
	Medium
	Medium
	Medium
	Medium
	Medium
	Mid-term

	Impact assessments
	Medium
	Medium
	Medium
	Medium
	Medium
	Mid-term

	R & D; innovation & investment
	Medium (Long-term view needed)
	High
	Medium
	High 
(But private-sector driven)
	Medium to High 
	Long-term

	Trade & distribution
	Medium (Long-term view needed)
	Medium
	Medium
	Medium
	Medium   (with many unknowns)
	Long-term

	Public health disease prevention
	Medium (Long-term view needed)
	High
	Medium
	Medium
	Medium
	Long-term

	Disaster preparedness
	Medium (Long-term view needed)
	Medium to High 
(Due to diversity of disaster types)
	Medium
	Medium
	Medium
	Long-term

	Climate change
	Medium (Long-term view needed)
	High
	Medium
	Medium
	Medium

	Long-term


Note: 
· “High” feasibility refers to relatively favorable circumstances for policy implementation.
· “Medium” feasibility refers to challenging circumstances with foreseeable barriers to policy implementation.
· “Low” feasibility refers to low possibility of low viability or success in policy due to extremely challenging circumstances or prohibitively high cost or barriers in implementing policy.

The conceptual framework 
The conceptual framework with five Food Security Dimensions set to three priority levels is shown in Table 2. Its 15 fields of action are described in the following. This conceptual framework will also be used in subsequent chapters to analyze challenges in Israel’s food system (Chapter 3) and to make policy recommendations (Chapter 4). 

Table 2: Food Security Dimensions with Priorities for Action: 15 Fields of Action 
	[bookmark: _Hlk119245115]


FOOD SECURITY Dimensions
	PRIORITIES For ACTIONS

	
	A
Immediate action points
	B
[bookmark: _Hlk125968950]Assessment, Regulation, Education, Stability issues
	C
[bookmark: _Hlk125969096]Future work - Research and Development 

	I. Availability
National Level
	AGRICULTURE & FOOD PRODUCTION

	FOOD CHAIN & INDUSTRY

	R & D; INNOVATION & INVESTMENT


	II. Accessibility
Household Level
	AFFORDABLE, HEALTHY FOOD FOR ALL

	REGULATING FOOD AID

	TRADE & DISTRIBUTION


	III. Utilization
Individual Level
	NUTRITIONAL QUALITY & SAFETY

	EDUCATION & NUTRITION AWARENESS

	PUBLIC HEALTH DISEASE PREVENTION


	TIME
	
	
	

	IV. Stability
Short-term
	FOOD RESPONSIBILITY

	NATIONAL DATABASES

	DISASTER PREPAREDNESS


	V. Sustainability
Long-term
	FOOD WASTE & SFS GOALS

	IMPACT ASSESSMENTS

	CLIMATE CHANGE




The dimension of availability of food concerns aspects food production, supply and procurement and continued R&D to augment Israel’s food production capabilities and efficiency. For Israel’s case, we relate it to a national and regional levels (although for larger countries it made also be examined at sub-national levels). In terms of priority, we have identified that agriculture and food production – issues concerning sources of food production, desired diet and quality of food produced, types of food for local production, and local production capabilities – as issues of high urgency and importance. Immediate action in decision-making in this area is expected to have significant and long-term impacts across the health outcomes, food security and food economics. A mid-term priority is examining food supply chain issues, firstly focusing of local supply chains, and addressing concerns of market consolidations, and secondly, towards establishing a dynamic balance between local production and reaping economic efficiencies from the global food trade. Such supply chains have been severely affected by the geo-political tragedy in the Ukraine – the “breadbasket” of Europe and further afield. A long-term priority for availability pertains to investments in R&D and innovation to retain Israel’s edge in agrotech, food-tech and socio-technological innovations. 
At the accessibility dimension, an immediate action area is household consumption of nutritious food. This involves policy and educational initiatives that promote the affordability and consumption of healthy foods and targeted action to mitigate inequities in food by focusing on food insecure social groups. A mid-term priority to improve accessibility should be regulating (and possibly restructuring) food aid. A long-term priority is to examine local and global trade and distribution chains (including spatial strategy) to enhance food security and securing stable imports. 
The utilization dimension relates to the ability of individuals to benefit from food through nutritious diets, clean water, and good healthcare to promote well-being. An immediate action field pertains to food quality and safety; mid-term policy action should focus on education and nutrition awareness; and long-term view on public health disease prevention. 
Under the stability dimension, the immediate action field relate to the strategic planning and management of the food system, which may involve setting up strategies, institutional structures and assigning responsibilities to manage and coordinate multiple aspects of the food system. In the mid-term, national databases should be established that would serve as basis for evidence-based policymaking. In the long-term, a disaster preparedness plan should be set up for a range of emergencies so as strengthen the stability of the food system be resilient to shocks. 
The sustainability dimension relates to the long-term goals of (intergenerational) sustainability. Immediate field of action may deal with mounting problem of food waste, as well as wider sustainable food security (SFS) goals, working with institutions, corporations, and municipalities to promote SFS agendas. In the mid-term, indicators and impact assessments can be further consolidated to track progress in the shift to a sustainable food system. Long-term fields of actions should align the food system to climate change goals, focusing on inter-system interactions to reduce carbon, land and water footprints, promote biodiversity and ecosystem services. 





[bookmark: _Hlk134355221]Chapter 3: Food system challenges in Israel
3.1. Food system challenges in Israel
The first part of this chapter outlines the key challenges in Israel’s food system. Using the conceptual framework of 15 fields of action, we identify and map the problems and challenges in these areas which are elaborated in this chapter and summarized in Table 3. These problems and challenges are collated from the academic literature, grey literature including white papers and media reports, as well as from the interviews and survey conducted with Israel food and agriculture practitioners and researchers. The second part of the chapter gives a brief analysis of the trade-offs and synergies for Israel’s food system to identify interactions across systems to achieve a more integrated policymaking (Table 4). 

A. Immediate Challenges
A(I). Challenges in agriculture and food production (availability dimension)
Challenges for immediate attention in the dimension of “Availability” pertain to agriculture and food production in Israel. The socio-economic position of Israel’s agriculture has declined since the early years of the State when it was considered the bedrock for nation-building. Today, the role and relevance of local agriculture has been increasingly challenged. The farming industry has seen decades of the dismantling of state support for research, policy incentives, funding, and access to markets. Agriculture has undergone a transformation as the number of farms decline while their sizes have increased through consolidation into larger businesses. The number of self-employed farmers has steadily declined, falling by 80% from 1960 to 2020 (Kimhi, 2022). The average age of farmers is 59 years (CBS, 2021), with farms often employing foreign workers as the younger generation do not perceive agriculture as a viable occupation. Kimhi (2022) suggests that this is because of the costly inputs (land water, labor, etc.) and the pressures of declining profitability. Changes in the planning system allowing for rapid transformation of farmland have increased the uncertainty in the past decade (Feitelson et al., 2021). 100,000 dunams of farmland have been requisitioned for urban development (Waksman, 20 Jan 2020). It was noted in our interviews that the instability of farmland tenure and the economic outlook of agriculture are prohibitive factors for potential new farmers entering the profession and for existing farmers investing in their farms. 
Interviewees also raised additional concerns as to the lack the clarity and direction for the future of Israeli agriculture. These include issues such as determining the essential food groups to be domestically produced; balancing between domestic food supply and food for export; examining the ways forward to support a high-tech, internationally competitive farming sector dominated by cooperatives; institutional support for farming inputs such as water, land, and labor; and confronting shortfalls in environmentally sustainable agricultural and livestock practices. Several respondents noted the absence of a national plan that could fit together these disparate topics into an integrated policy for food and agricultural development in Israel. 

A(II). Challenges in affordable and healthy food for all (accessibility dimension)
Challenges for immediate attention in the “Accessibility” dimension pertain to household food insecurity and nutritional insecurity. Azarieva and Chernichovsky (2019) noted that the cost of a healthy diet has become prohibitive for low-income families, due in part to the lack of competition, low level of imports, and aggressive profit-maximizing by large food corporations and retailers. A state survey found that almost 1 million Israelis (two-thirds of them children) were food insecure in 2021 (Endeweld et al 2021). The same survey found that food insecurity disproportionately impacts the Arab population with 42.4% of their households were food insecure (with one-fifth of households in severe insecurity), while the figure for Jewish households is 11.1%. A Knesset press release (February 14, 2022) notes that of the 18 million shekels allocated for “Kimcha Depischa" [pre-Pesach assistance] in 2020, Arab households received 0.1% of it. Wiesmann et al (2023) found that, while food insecurity in households with an elderly in Israel was lower (12.3%) than in the general population, food insecurity in the elderly was significantly associated with issues of physical and mental health, disabilities, and loneliness. Such findings underline the uneven access to sufficient healthy and affordable food by different at-risk demographic groups impacting on their health outcomes. This necessitates further research and corrective measures on structural social determinants of food insecurity and health outcomes. 
Several interview respondents raised the problem of a mismatch of price controls and subsidies on some basic food products (such as bread, challah milk, cheese, sour cream, low-fat yogurt and eggs) that are not targeted as healthy foods promoted by the state (Kimhi, 2022). This demonstrates an example of a policy contradiction caused by insufficient integration of food policymaking. 
There are findings of high markups of foods sold in small chain stores in the city (such as Shufersal Sheli, Rami Levi BeSchuna, Mega Ba’ir, Tiv Ta’am and AM/PM) as compared to the large suburban supermarkets (Shufersal, Mega, Rami Levi, Yayin Bitan, Osher Ad and Victory) (Surkes, 26 August 2021). There are also large chains whose target cliental are the ultra-orthodox and the Arab populations (Osher Ad, King Store, Super Chesed and Salah Dabah) (but are open to everyone) with generally even lower prices and offer family-sized packages. There is a need for further research on spatial access to food. This should examine whether there is a phenomenon of food deserts and the extent of price differentials in different locales to understand the driving forces and possible correctives for them. 

A(III). Challenges in nutritional quality and safety (utilization dimension)
Several challenges require immediate attention on how individuals utilize nutrition to improve their health outcomes. There has been a dramatic increase in obesity in Israel, which can be linked to the rising incidence of chronic diseases such as diabetes, cardiovascular disease and some cancers (Endevelt et al, 2017). This can be a result of a mix of factors including a dietary shift from natural foods to ultra-processed foods including sugary drinks, foods with high saturated fat content, refined sugar and carbohydrates, and lifestyle factors such as the lack of physical exercise and sedentary lifestyles. A national study found that the incidence of youth-onset type 2 diabetes in Israel increased more than fivefold from 2008 to 2019; and for Arab youths, the increase was tenfold (Zuckerman Levin et al 2022). 
Israel, like many other parts of the world, has been going through a dietary transition leading to poor health and well-being outcomes. Interview respondents spoke of the insufficient focus in institutional settings in schools, yeshivas and army bases on providing food with high nutritional value for children, youths and young adults, as well as receiving education on food choices and health outcomes. Israel’s school feeding program can benefit from a rethinking of its philosophy, objectives and practical effectiveness. Interview respondents observed that school meal distribution can be subject to uneven distribution where the quality of food dispensed is dependent on the different budget allocations of the various municipalities according to their socio-economic status. Israel’s school feeding program are also limited in their scope and reach, resulting in gaps whereby many food-insecure children (if they are not involved in specific school programs, or crossing socioeconomic thresholds, and many in Grade 7 and above) cannot get access (Nitzan, 2023). Moreover, the food dispensed is at times not nutritionally and culturally suitable for the children (Nitzan, 2023). Azarieva et al (2022) noted the suspension of the program during the coronavirus period, as well as during holiday times, could have aggravated child food insecurity. In periods of regular operation, the program’s selective nature can carry a stigma that prevents its effective outreach to those who need it the most Azarieva et al (2022).   
In view of the “substantial micronutrient deficiencies in Israel” such as vitamin D, calcium and iodine deficiencies that can contribute to osteoporosis and thyroid disorders (Levine, 2019: 3), food fortification and supplements especially for at-risk groups such as infants, children and pregnant women need to be re- examined. Endevelt et al (2023) find that the main obstacle to mandating fortification is in the political will to legislate action to regulate, enforce and fund fortification based on the needs of the Israeli population. Some of the recommendations for food fortification go back to 1996 and have yet to be operationalized Endevelt et al, 2023). 

A(IV). Challenges in food responsibility (stability dimension)
[bookmark: _Hlk134435714]Many of the challenges requiring immediate attention to enhance the stability of the food system pertain to the governance of food and food policies. The National Council for Food Security Law was passed in 2011 whereby the Council would take on an advisory role for the Ministry of Welfare and Social Services to address food security. Yet, the Council has not been given the resources (Hayut, 7 April 2014) to deal effectively with food insecurity that is prevalent in a significant portion of the population – a situation that persists till today. A respondent with a key role in the Council lamented that despite the high level of food insecurity, it was inconceivable that it received no budget nor power to enact policy changes. The Council reconvened in 2021 with a small budget in April 2021 and is currently undergoing re-evaluation of policies and research needs.   
The Knesset produced a recent document מערך הביטחון התזונתי בישראל (Food system security in Israel - Meizel, 2021) that maps how various government ministries have different and overlapping definitions of food security and scopes of responsibilities over different facets of food security policies. This document identifies two broad spheres of definitions of food security, roughly corresponding to the spheres of governance responsibilities. The first is national food security (ביטחון מזון לאומי - bitachon mazon leumi), which deals with the sufficiency of food production and supply at the national level. The second is nutritional security (ביטחון תזונתי – bitachon tzunati), which addresses the ability of individuals and households to access and purchase essential nutritional products. The ministries of Economy, Agriculture and Health are responsible for the first sphere, while the ministries of Labor, Welfare and Social Services; Education and the Interior deal with the second (Meizel, 2021). (It should be noted that the two terms in Hebrew are often used interchangeably without clear distinctions in the general literature.) The different facets of food security and splintered governance responsibilities mean that the issue is not dealt with in an integrated, holistic way. A frequent opinion raised by food and agriculture experts in the interviews is a need for a systemic understanding of the food system to gain clarity of the problem areas and their policy priorities. For example, an inefficient situation arose when some eleven government ministries were involved in the distribution of food during the past COVID epidemic, not including NGOs (Figure 4). 
[image: ]
Figure 4: Ministries involved in Food Distribution in Israel during the Covid Epidemic

A(V). Challenges in food waste and Sustainable Food System (SFS) Goals (sustainability dimension)
[bookmark: _Hlk135288167]Sustainability has yet to be systematically addressed in food production and consumption policies and practices, despite Israel’s renowned agriculture sustainability in water technologies, precision agriculture, climate-adaptive crops and cutting-edge research and development. Food and agriculture sustainability are often framed as techniques and technologies involved in the efficient and environmentally-sound production of food and thus are perceived as the domain of experts and practitioners, rather than of the general public. On food production sustainability, Israel’s SDG dashboard indicators shows that “major challenges remain” (Israel’s SDG indicators webpage). These include high “human trophic level” which measures the consumption of energy-intensive animal products, weak “sustainable nitrogen[footnoteRef:3] management” referring to the efficient use of nitrogen in crop production, and a related “nitrogen emissions embodied in imports” which is may further increase when Israel expands its food importation (Israel’s SDG indicators webpage). [3:  An OECD study notes that Israel’s nitrogen balance has increased from 189 in 2000 to 236 kg/ha in 2018, which is seven times above the OECD average. (OECD, 2021). ] 

On the side of consumption and consumer attitudes and practices, areas of concern include food waste, tackling meat-intensive diets that have a particularly high environmental impacts on carbon emissions, water and land footprints, and the shaping of consumer behavior. Dopelt et al (2019: 1) found that Israeli students have “almost no knowledge” of the environmental effects of food, and while they express pro-environmental attitudes, these are not translated into practices. Tepper et al (2022) showed that young adults appear to shift the responsibility of food sustainability to public leaders instead of taking actions themselves.
B. Assessment, Regulation, Education, Stability issues (mid-range issues / intermediate challenges)
B(I).   Challenges in food chain and industry (availability dimension)
Challenges in the food chain and industry pertain to (the lack of or mismatches in) policies and regulations to guide and promote desired kinds of food supplied by growers, producers and the industry. In Israel, as in other parts of the world, there has been an increased consumption of ultra-processed food, which has often taken the place of fresh and natural produce. While food system supply chains are global and complex, requiring a long-term vision and involving cross-national collaboration, there are opportunities to first examine the Israeli food chain and industry, and to use local policy tools to shape their direction. These mid-range issues include bridging the knowledge gaps on (i) current obstacles and incentives needed for the food industry to produce healthy and sustainable food while discouraging unhealthy and ultra-processed food products (ii) desired types and balance of local agricultural and food (which touches upon the balance of resilient local food production and a competitive food market) (iii) the desired food security needs during emergencies and in normal times. (iv) examining areas of weakness and possible policy interventions across the entire local food production and supply chain (Such knowledge and objective settings will determine the economics of food production and consumption and should form the basis for policymaking.   

B(II).   Challenges in regulating food aid (accessibility dimension)
Challenges in regulating food aid are both ideological and practical. The ministries of Welfare and Finance in Israel frame food security as a problem of poverty that should be solved by suitable payments from National Insurance, whereas the ministries of Health (especially the divisions of Nutrition and Public Health) and Education consider that in addition to poverty are aspects of education, nutrition to prevent chronic diseases and issues of sustainability.
Several interview respondents pointed out the current over-dependence on NGOs for food aid highlight the dwarfed state responsibility in this area. An estimate suggests that the state provided just 2.5% or $600 million out of the $2 billion invested for food aid (Surkes, 28 November 2020); out of 265,000 households with severe shortage of nutrition, only 30,000 receive state aid (Kashti, 10 July 2022). One respondent opined that the philosophy of the state’s responsibility for food security and welfare needs to be made clear and defined. This would touch on questions as to whether it recognizes the right to food for all, whether people are treated as citizens or merely consumers when it comes to access to healthy food; and the question of whether and how some types of food should be de-commodified (not as a full-fledged market commodity). It also broaches the question of the role of the state – as a collaborator, enabler, regulator or a mix of these – in the context of the neoliberal global food regime with its effects of precarity for some segments of the population.
Regarding various food aid programs, there is a need for clear criteria for receiving aid, considering the stigma that sometimes comes with food welfare. Yet, in the multicultural context of Israel where different socio-demographic groups engage differently with government organizations, there is a highly uneven reach of food welfare services. As such, there may need to be a differentiated strategy to reach each socio-demographic group that addresses their specific needs. Some interview respondents raised the unsuitability, inadequacy and lack of monitoring of the kinds of food supplied that do not meet the health needs of the varied recipients. Putting all these in perspective, there is a need for reassessment whether food welfare programs should be needs-based, universal, or use a combination of targeted and universal strategies. Finally, there is a need to delineate responsibility for food welfare. 

B(III).   Challenges in education and awareness (utilization dimension)
More can be done for public education on food and nutrition to empower people to make the right choices. These would include research on the current nutrition and health literacy of the cross-section of the Israeli population, effective public messaging and school education, and food package labelling. Currently, there is insufficient updated research on health literacy specifically on the food and nutrition of the Israeli population. A national survey (Levin-Zamir et al, 2016) found that about a third of the sampled population had inadequate health literacy. A study on schools affiliated with the Israeli Health Promoting School Network (HPSN) find students do not have higher healthy eating and physical activity scores compared to those in unaffiliated schools, suggesting that the programs are ineffective and require improvements to make a difference (Hayek et al, 2019). Furthermore, with the increasing prevalence of digital media, more efforts are needed to understand the link between digital media consumption and nutritional awareness and health outcomes; in addition, the role of digital media in health promotion requires further research (Levin-Zamir et al, 2011).

B(IV).   Challenges in Evidence-based decision-making: national databases (stability dimension)
Data and knowledge from a broad spectrum of disciplines in the food system are needed to support evidence-based food policies. Such data range from socio-demographic data, economic and trade data, agricultural census, agricultural sciences data, environmental data, public health data, and spatial data. The current availability, quality and comparability of such data vary widely depending on the field and organizations collecting them; such data are also currently housed in different depositories. The challenge is to integrate such data and ensure their accuracy, timeliness, shareability into a unified dashboard that can support decision-making and monitoring for food security and form the knowledge basis of a national food strategy/ master plan. 

B(V).   Challenges in impact assessments (sustainability dimension)
A common opinion raised by interview respondents was that the food and agricultural system is made up of complex interactions, positive and negative feedback loops, and trade-offs and synergies with other systems (i.e., a Complex Adaptive System see Figure 3). However, there have not yet been sufficient attempts to frame thinking and plan for these interactions systemically. Understanding the broad impacts of the food system is important for recognizing and addressing sustainability across an array of issues such as environmental protection, food security, social equity, and food economics. The monitoring of these diverse fields can be supported by setting up indicators, aligned with SDG goals and indicators (Israel’s SDG indicators webpage). 
Alternatively red lines can be determined and indicators to assess the trends and limits vis-à-vis these red lines. Such red lines are measures for states that should be avoided, and they have yet to be systematically determined for Israel’s food system.

C. Long-term issues – Research and development
C(I).   Challenges in Research and Development; innovation and investment (availability dimension)
In research and development (R&D), innovation and investment, the government can explore avenues to strengthen engagement with the private sector (including small and medium enterprises and local farmers and food producers) and the academia on the important areas for the long-term development of Israeli food and agriculture. While Israel is currently leading in fields such as food tech and agrotech, particularly agri-environmental methods and technologies, there is a need to map out its strategy to maintain its pre-eminence. For instance, the Good Food Institute (2021) cautions that Israel’s leading position in alternative proteins may be eroded if there is not a national investment plan that tackles key barriers[footnoteRef:4], at the same time when other countries are picking up their development pace in this field.  [4:  The National Plan for Israel as a world leader in research, innovation and production of alternative protein highlights three key barriers that can prevent Israel from maintaining its lead in alternative proteins: (1) Limited resources & research infrastructure, (2) Absence of infrastructure for transitioning from research to development & production, and (3) Food regulation not supportive of technological innovation (Goof Food Institute, 2021). ] 

Israel could also explore how cooperative farms – the kibbutzim and the moshavim – could renew or reinvent their role in the current and future food system through better integration of research and technology in their agriculture. While Israel’s unique system of cooperative farms has gone through a substantial shift in ideology and structural organization, including a decades-long unravelling of institutional support for agriculture, they still make up an 80% of Israel’s agricultural output (Rosenthal and Eiges, 2014). There have been historically robust ties on applied research and development between government agencies, academic institutions, agricultural cooperative bodies and industry that have driven Israel’s highly innovative and science-based agriculture. However, there has been a process of erosion and privatization of research and institutional support from government and NGO research institutes to advise and guide farmers. This phenomenon has not been well-captured in the literature (in English). However, interviewed experts note that the transformation from a wide array of supervision, research and instruction services that the Ministry of Agriculture (the extension services) used to provide has been substantially reduced to just a few sectors, such as the dairy sector and livestock farming. Beyond domestic challenges, cooperatives are increasing exposed to global structural shifts in agricultural and commodities supply chains, intensifying consolidations of agricultural production ownership by large global agricultural firms and institutional investors, and increasing use of technology to push the productivity boundaries (Grant, 2012).
It appears that the amount of research and funding for different food and agricultural sectors is extremely uneven, and their direction for the future is unclear. The national strategy for R&D in food and agriculture needs to address macro, mezzo and micro levels. The macro level would identify the direction and growth sectors that Israel wants to nurture; the mezzo levels can examine issues such as the role and future of cooperative agriculture (including smaller-scale farmers) and how to support them in enhancing their food production capacity, profitability, adoption of sustainable agriculture and climate change adaptation. Efforts can also go into enhancing engagement with academia on the Research-Policy-Practice nexus. At the micro level is the research, funding, and regulatory support that should be allocated transparently to specific sectors.  

C(II).   Challenges in Trade and Distribution (accessibility dimension)
While “B(I) food chain and industry” lists challenges within Israel’s domestic market, this subsection on “Trade and Distribution” discusses Israel’s challenges in the context of the global food trade. 
The State Comptroller (2021) has linked high food prices with the state of low market competition in the food industry. Among the factors for low competition are high market concentration, high customs rates, and heavy regulatory and bureaucratic burdens for imports. The report cites that food prices in Israel, adjusted for purchasing power, are about 37% higher than OECD countries and 51% higher than EU countries (State Comptroller, 2021). From 2015-2020, 54% of the food and consumer goods sector was dominated by ten of the largest suppliers, with the top supplier taking 12% of the entire market share in 2020 (State Comptroller, 2021). There is evidence of geographical market concentration with almost a quarter of large retailers having a market share exceeding 30% that of the competition group; and 6.5% of such retailers exceed 50% of the market share (State Comptroller, 2021). The report also notes that amongst several shortfalls by government ministries and agencies, the Competition Authority and the Consumer Protection Authority fall short in their due diligence in exercising legal action on retailers with excessive market share and monitoring the transparency of retail prices (State Comptroller, 2021).
Besides the economic considerations of food trade and distribution, supply chains can be affected by geo-political instability (Russian invasion of Ukraine that resulted in sanctions on Russia and crippling of food and other exports from Ukraine) and extreme climate events such as droughts and floods that affect harvests globally and threatens food security. Such considerations and risk factors need to be added on top of the more “routine” but essential sustainability issues of the food supply chain such as food miles, energy footprint and GHG emissions of international trade and considerations to supplement that with local supply networks. Finally, as food is largely a commodity, affected by supply, demand and distribution lines, its affordability is an important policy consideration for food and nutritional security.   

C(III).   Challenges in Public Health Disease Prevention (utilization dimension)
There have been notable efforts in policy thinking and research in public health disease prevention in Israel in areas such as evidence-based understanding of the comprehensive health status and health gaps of the population, and national planning for public health policy priorities and actions. For instance, in 2005, the Ministry of Health launched the Healthy Israel 2020 preventative blueprint consisting of multi-year targets to improve the health, longevity and health equity of Israelis. It was a broad effort whereby twenty committees examined facets of health determinants such as health behaviors, age-related and infrastructural factors, and proposed evidence-based interventions to achieve policy targets (Rosenberg et al 2013). Despite its overall breadth, innovativeness and achievements in specific areas such as tobacco control legislation, alcohol control efforts, and programs for the prevention of chronic disease in the disabled, amongst others, the program assessment found that there were some shortfalls. These included securing funding for policy interventions and issues with synthesizing epidemiologic data due to different definitions of variables and different proprietary systems, and data privacy concerns (Rosenberg et al 2013). These issues will affect how the proposed interventions can be carried out effectively. The achievements and deficiencies of the program can serve to improve the planning for the next preventative health blueprint or national plan. 
While much of government efforts in preventative health care are in public education and messaging, Endevelt et al (2017) demonstrated how a Regulatory Committee, set up by the Ministry of Health to establish nutritional policy guidelines and legislation, had aligned with the Healthy Israel 2020 masterplan. These included, amongst others, mandatory front-of-pack labelling of packaged foods with high levels of sodium, sugar and saturated fats (Gillon-Keren et al 2020), mandatory teaching of nutrition in the school system, and provision of healthy foods in after-school programs (Endevelt et al, 2017). They noted that some of the difficulties in enacting laws come from ground-up opposition, such as operators who are against the requirement to list calories in chain restaurants, and ultra-orthodox schools opposing the law to supply healthy foods in schools as they are costlier. Indeed, the tax on sweetened drinks was recently reversed due to claims that the tax targeted the ultra-orthodox community because of their high consumption of it. 
Bowers and Chernichovsky (2020) advocated that Israel’s healthcare priorities should be aligned with “increasing the number of years lived in good health with minimal burden of disease” rather than simply with increasing lifespan. This entails comprehensive prevention efforts such as promoting good health practices. Based on their analysis using the Disability-Adjusted Life Years (DALYs) measure, Israel has nearly a 90% higher rate for diabetes than the EU-15 countries, and for kidney disease Israel's rate is double that of the EU-15 countries (Bowers and Chernichovsky, 2020). In addition, metabolic factors such as impaired kidney function, high blood sugar levels, and high body mass index are also of greater risk in Israel than in Europe. These findings affirm the key health issues currently facing Israel, and the comparative study with Europe allows predicting future public health needs as Israel’s demographics shifts into a more ageing population. These require long-term and integrated strategies emphasizing diet and lifestyle-related causes and the need for health education and literacy.

C(IV).   Challenges in Disaster Preparedness (stability dimension)
Israel ranks second last in OECD countries in the food security aspect of natural resources and resilience with particularly low scores for drought risk[footnoteRef:5], the sufficiency of agricultural water in certain areas, eutrophication of water bodies, food import dependency, political commitment to climate adaptation, and demographic stress (Kimhi, 2022). Kimhi (2022) also noted that while Israel’s global ranking in vulnerability to these changes has been stable, its readiness to deal with such stresses has declined from 28th position in 1995 to 41st in 2020. In addition to these are the risks of pandemics and emergencies (wars, political instability and supply chain disruptions). The climate reality ahead may diverge from the relative stability in vulnerability risk that Israel has experienced in the last 25 years. As the Middle East region is particularly susceptible to climate events, extreme weather-related issues affecting agriculture are likely to become a permanent and frequently recurring concern. Zelingher et al (2019) projected that warmer temperatures and reduced precipitation would pervade Israel in the coming decades, which can lead to shrinking arable lands and a shift to agriculture under controlled environments instead of growing in open fields. Rabinowitch (unpublished) noted the significant gap between planned water allocation by the Water Authority for agriculture in year 2050 (an increase of 25% from 2020) when the projected population increase over the same period is some 75%. This could be reflective of a gross under-provision or assumption that the shortfall could be met by food imports (virtual water).     [5:  Israel experienced almost seven years of drought between 2003/04 and 2010/11, and another five years between 2013 and 2018. (OECD, 2021). ] 

Concerning the above, there is the stability dimension, relating to resilience (Peng et al 2018) – the ability to withstand shocks and bounce back and respond in a timely and effective way, there is also the sustainability dimension – the ability to make provisions for an even longer (including cross-generational) timescale. Towards preparing for these two timescale dimensions, Israel can enhance its current “emergency food supply” plan (Ben-Yehuda, 2015) into a more integrative emergency and resilient plan that focuses on effective responses to emergencies and recovery not just for short-term disruptions but also for prolonged widespread or global food shortages (Schuster, 11 July 2019). The sustainable dimension (addressed below) would be a holistic and integrative sustainable food plan aligned with Israel’s national objectives and SDG goals.

C(V).   Challenges in Climate Change (sustainability dimension)
The “Israel National Pathway Document for Healthy, Equitable and Sustainable Food Systems” recognizes that the current food system harms the natural environment and contributes to climate change, particularly threatening Israel’s ability as a biodiversity hotspot to provide its ecosystem services. Israel’s growing population limited natural resources and climate change concerns are challenges for its food system (Kronfeld-Schor, 2021). The document identifies the key challenges of attaining a sustainable food system such as the lack of available and accessible knowledge and data (for health information, environmental impacts, social costs and consumption patterns); the need for sustainable scoring of producers and food; a strategic plan for the agricultural sector with medium and long-term targets for domestic food production; adoption of agroecological methods; funding and research for strategies for climate change adaption of the food system; better use of policy incentives and disincentives to promote sustainable food production; reduce animal protein consumption; food waste reduction and public education, amongst others (Kronfeld-Schor, 2021). These diverse and integrated challenges must be addressed by a comprehensive national plan for Sustainable Food Systems.

Summary table of challenges
Science to policy: Towards sustainable food policy in Israel
E. Soh, E. Berry and E. Feitelson
Table 3 presents the summary table of all the challenges in the 15 food security dimensions. Each challenge is numbered, and a corresponding policy recommendation is found in Table 5 in the next chapter.   
2

Table 3: Food system problem mapping according to FAO Food Security Dimensions 
	
	
	FOOD SYSTEM PROBLEM MAPPING
(Knowledge and policy gaps)
	

	Food Security Dimensions
	A
Issues for immediate consideration
	B
Assessment, Regulation, Education, Stability 
	C
Long term issues - Research & Development 

	I. Availability
National Level
	A(I). AGRICULTURE & FOOD PRODUCTION
1. (Perceived) eroding relevance of agriculture.
2. Farming not perceived as a viable occupation/ costly farming inputs (land water, labor, etc.)
3. Weakening government leadership and support
4. Lack a national plan for food and agriculture with strategies on food production (food security, demographics and welfare, trade and economics, sustainability)  

	B(I). FOOD CHAIN & INDUSTRY
1. Growing prevalence of ultra-processed food
2. Inadequate policy incentives for food industry to produce healthy and sustainable food. 
3. Need to navigate policy balance between supporting local agriculture and introducing competition through food imports. 
4. Problematic areas across the entire local food production and supply chain not sufficiently examined 
	C(I). R & D; INNOVATION & INVESTMENT
1. Inadequate state planning, support and collaboration with the private sector, NGOs and the academia on food system R&D and innovation; capacity building for SMEs and small farmers; methods and technologies in agrotech, agri-environment and climate change mitigation; engaging the Research-Policy-Practice nexus

	II. Accessibility
Household Level
	A(II). AFFORDABLE, HEALTHY FOOD FOR ALL
5. Almost 1 million Israelis are food insecure; high cost of food (for lower income groups)
6. Subsidies on some basic food products are not targeted at healthy foods. 
7. Uneven access to healthy, affordable food: More attention needed for socioeconomic, cultural and demographic equity
	B(II). REGULATING FOOD AID
5. Require philosophy and strategies for state-NGO-private sector responsibilities for food aid. 
6. Need for rethink of criteria for food aid. 
7. Need for engagement with civic welfare networks of socio-demographic groups. 

	 C(II). TRADE & DISTRIBUTION
2. Low competitiveness
3. Market concentration and consolidations 
4. More emphasis needed for sustainability considerations for food supply chain (food miles, local supply networks, etc.)


	III. Utilization
Individual Level
	A(III). NUTRITIONAL QUALITY & SAFETY
8. High rates of obesity and diabetes 
9. Insufficient focus on nutritional value of food in schools and public institutions; Uneven distribution in school meals program
10. Insufficient considerations for food supplementation and fortification
	B(III). EDUCATION & NUTRITION AWARENESS
8. Address shortfalls in effectiveness in the current strategies for public and school nutritional education.
9. Strengthen connection of agriculture, society and healthy diets through education  

	C(III). PUBLIC HEALTH DISEASE PREVENTION
5. Require long-term & integrated strategies to combat undernutrition, micronutrient deficiencies, obesity and disease risk from diet & lifestyle-related causes.
6. Challenges in data synthesizing, funding for research and policymaking

	IV. Stability
Short-term
	A(IV). FOOD RESPONSIBILITY
11. Insufficient political will, budget and policy attention to food issues
12. Policy priorities of food issues not identified; splintered definitions and governance responsibilities for food security.
13. Food system not integrated with other fields
	B(IV). NATIONAL DATA BASES
9. Insufficient data/knowledge for the entire food system to support evidence-based food policies 
	C(IV). DISASTER PREPAREDNESS
7. Israel scores poorly among OECD countries in the food security aspects of natural resources and resilience (climate change adaptation, food import dependency, demographic stress, etc.) 
8. Current “emergency food supply” plan inadequate for integrated emergency and resilience response


	V. Sustainability
Long-term
	A(V). FOOD WASTE & SFS GOALS
14. Sustainability not systematically addressed in policies and societal practices of food production and consumption. 
15. Insufficient engagement with civil society groups and the private sector in transition to sustainable food systems
	B(V). IMPACT ASSESSMENTS
10. Require analysis of food system interactions with other systems; Require alignment of food system goals with SDG goals.
11. Require assessment criteria and indicators for each food system sustainability dimensions


	C(V). CLIMATE CHANGE
9. [bookmark: _Hlk138161187]Require a national plan for sustainable food system that concurrently tackles medium & long-term domestic food production targets; food system climate change adaption; sustainable food production; reduction of animal protein consumption; food waste & public education; and knowledge & data availability. 




3.2. Integrated policymaking across systems: Trade-offs and synergies for Israel’s food system
This section covers the trade-offs and synergies for Israel’s food system when working across the social, political, economic and environmental arenas (summarized in Table 4). Through this analysis, we will raise some of the current policy contradictions or inconsistencies, identify potential trade-offs and synergies as starting points for integrated policymaking across systems.  

Trade-offs and synergies between the economic and social arenas 
One of the key trade-offs faced globally, including Israel, is that between nutritional security versus food affordability. Food affordability is usually a key concern of governments in ensure the food security (in terms of calories) for a large cross-section of their populations. Yet this approach comes at the expense of quality nutrition and thus jeopardizing nutritional security. Mass-produced ultra-processed food supplies cheap calories but with heavy cost to health [See Challenges A(III)]. As such, the goal of quality nutrition can be at odds with achieving food affordability. Addressing and reversing this global phenomenon of nutrition transition requires the prioritization of important versus urgent issues. That is, policy should carefully consider the implications of the long-term implications of public health burdens when addressing the shorter-term problem of food affordability that overemphasizes availability of cheap but harmful calories. 
A more holistic approach to food affordability is to make nutrition affordable, to enable mainstream diets to be nutrient-rich rather than calorie-rich. Instead of balancing between the apparent opposing goals of affordability and healthy diets, the dual goals should be combined as the pursuit of affordable healthy food for all. This can be the basis for turning a trade-off into synergies. Policies should be (re)prioritized to promote healthy food production (including supply chains) and consumption. Incentivizing healthy food (and disincentivizing unhealthy food) sends signals to the market to reorient its production can be a long-term process than require multiple policy interventions and resistance from the industry. As such, a strategic plan should be prepared to navigate this area of nutritional security and food affordability. There are some initial steps that can be taken in the meantime. One of these can be shifting subsidies from less healthy products to healthier alternatives, such as current subsidies on white bread to full grain bread. An audit can be done on the list of subsidized food to shift subsidies on unhealthy items to healthier alternatives in alignment to Israel’s national nutritional guidelines. 

Trade-offs and synergies between the economic and political arenas 
Between the economic and political arena, trade-offs could arise when the pursuit of competitive markets (and an expanded food importation strategy) comes as a conflict to protect local food security by strengthening local production. This can potentially be the case if Israel does not pursue a considered strategy to liberalize the market. This is given that the cost of local production and inputs can often be higher than its regional and global competitors. To turn this into synergistic policy action, Israel should develop a clear plan for leveraging both local production and importations for food security. This can be done by investing in crops/produce where Israel has the (economic, technological and environmental) competitive advantages and where there are strategic reasons for maintaining a degree of local production. Food importation will continue to be a mainstay for Israel, and indeed an important aspect of its food security. In face of threats and risks of extreme weather events, global conflicts and even pandemics, Israel should expand its options (not necessary the amount of import) of alternative source countries (including its neighbors) from which it can import food. Local production should supply a desired proportion of Israel’s core food produce, while food imports are an important inflow of produce but also a flexible lever to be adjusted when necessary.  
The goal of enhancing food affordability can be at odds with sustaining farmers’ livelihood. This had been the case when there have been allegations of farmers, middlemen or retailers making excessive profits as reasons for the rise in cost of food. An investigation into brokerage gaps on agricultural produce is now ongoing [see Recommendation C(I)]. Its findings and recommendations would help to target policy interventions on food affordability while protecting farmers’ livelihoods.      
Israel’s current or potential political commitments to regional food security may (appear to) conflict with Israel’s own food security and market competitiveness. This (on top of less stable or lack of political relationship and trust) could be a reason that Israel may be less willing to promote its expertise or collaborate in food security initiatives with its Middle Eastern neighbors. However, has already been a track record of regional collaborations. In one of our interviews, an NGO respondent noted that from the peace agreements with Jordan and Egypt, Israel has been training many farmers who came to Israel on demonstration funds. Such collaborations have expanded to other Middle Eastern countries. Such efforts may further increase with normalization of relationships that started since the Abraham Accords. Another example of a regional food security project is a Jordanian initiative to collaborate with Israel to establish a regional grain reserve that participating nations could draw from in times of need (JNS, 13 April 2022).

Trade-offs and synergies between the economic and environmental arenas 
There can be trade-offs in food and agriculture production between the economic and environmental arenas. Economically efficient agricultural production methods are often damaging to the environment (e.g., industrial farming methods emphasizing fertilizers and antibiotics use). Sustainable agriculture tends to require a greater investment of money, resources, time or effort by the growers. This could endanger the livelihoods of farmers, especially the smaller-scale ones. To mitigate such risk, farmers require support for training and to experiment with different techniques and technologies to shift to more environmentally friendly production. 
The synergies of economic returns and sustainable agriculture could probably be reaped only in the longer term. Sustainable practices of agricultural production (organic production, agroecology, crop-rotation and drip irrigation) preserve the health of soil and natural water resources to ensure their longevity and economic viability. Such synergies could be reaped if both farmers and the state, with practical support, valorize the long-term sustainability of such natural resources.  
Food affordability and augmenting food supply are two main reasons for importing food in Israel. When tackling food affordability (by leveraging lower production costs abroad) there are externalities often unaccounted for such as the environmental cost of production and delivery. The reliance on imports can sometimes be a strategy to contain local environmental degradation but shifting the same environmental burden elsewhere. In such trade-offs, navigating policy decisions would include considerations beyond cost but also environmental impacts of local versus overseas production. There is an increasing number of such analysis pertaining to the Israeli case such as Kissinger et al (2017), Kissinger and Gottlieb (2010), and Amdor (2022, 2023). 

Trade-offs and synergies between the environmental and social arenas
Reducing consumption of animal protein for environmental reason may have trade-offs of decreased protein intake of low socio-economic groups, although this may be more applicable to very low-income populations at risk of undernutrition in low- and middle- countries (Adesogan et al 2019). In Israel, protein consumption can be boosted adherence to the Mediterranean diet that consist of legumes, seeds, nuts, fish and some meat. 
A more general trade-offs between the environmental and social arenas of food systems may be competition between the allocation of policy attention and funding for environmental (such as sustainable food production methods) and societal (food affordability, food welfare) goals in the food system. Synergies can be gain through pursuing the dual goals of environmental health and public health by addressing local production and consumption of healthy and sustainably produced foods (e.g., plant-dominant diet such as the Mediterranean diet) as two sides of the same coin, and even as a part of strategies towards a circular economy. Efforts in changing diets such reduce the consumption of animal proteins can reap health benefits and gains on land preservation and emissions reduction. 

Trade-offs and synergies between the environmental and political arenas
Some trade-offs can be observed for the environmental and political arenas in Israel, the latter referring to political allocational decisions on resource use and burden of societal externalities. For instance, local food production may often (be perceived to) compete with land use for open spaces and depletion of natural resources; local agricultural production can compete with land use for transition to renewable energy (e.g., agrivoltaics) (Fischhendler et al 2016). 
The potentials of achieving the dual goals of the production of renewable energy and food through synergistic projects have been raised. This can be seen in the initiative to integrate clean energy production in agricultural lands to increase production of energy while maintaining agricultural production in pilot programs in 130 sites covering 2000 dunams in Israel (Ministry of Agriculture, 16 November 2022). The framing of implementation of renewable energy can often be built on narratives and theoretical possibilities of synergies and win-win situations. While theoretical desired outcomes are appealing, in practice there can be social and other environmental harms of such large projects needing economies of scale that must be navigated and mitigated. Recently, a Golan wind turbine project generated concerns of threats to agrarian livelihoods and encroachment into the ancestral land of the Druze community (TOI, 24 June 2023) and endangering wildlife (Surkes, 20 July 2022). This shows that below the often positive spin of “synergies”, the melding of different fields also brings greater complexities such that making synergies work require more than visioning but also navigating multi-faceted concerns. 
Synergies that should be sought for Israel’s food system transition include integrating the food system strategic plan within the national environmental plan, aligning with the goals, actions and indicators of the SDG. Food waste should be tackled as part of the national waste reduction plan; and agricultural development and environmental health should be addressed together through sustainable food practices and technologies. 

Trade-offs and synergies between the political and social arenas
Food and nutritional security that fully encompasses the social equity aspect should be operated at multiple governance levels. An overriding focus on food availability (at the national level) neglects the targeted policies for food insecure and at-risk community groups and individuals. To enhance the synergies in policies between these two facets, health and nutritional issues should better integrated with the production and supply of healthy and sustainably produced food. 


Table 4: Trade-offs and synergies 
	
	SOCIAL
Health, nutrition and social equity
	POLITICAL
Political stability and national food security
	ENVIRONMENTAL
Environmental sustainability

	ECONOMIC
Economic viability and market efficiency

	[bookmark: _Hlk138760436]Trade-offs
· Nutritional security versus food affordability: mass-produced ultra-processed food supplies cheap calories but with heavy cost to health. The goal of quality nutrition can be at odds with achieving food affordability.

Synergies
· Policy prioritization on improving affordability and promoting healthy food production and consumption (i.e., shift subsidies).
· Pursue the combined goal of health and affordable food for all (instead of tackling them as opposing choices). 

	[bookmark: _Hlk138769889]Trade-offs
· Competitive markets & food importation strategy versus food security boosted by local production.
· Food affordability can be at odds with sustaining farmers’ livelihoods.
· Israel’s efforts in regional food security may conflict with Israel’s own food security and market competitiveness.

Synergies
· Policy prioritization & balancing between competitive markets and food security.
· Seek win-win collaborations with regional countries on food security.

	Trade-offs
· Economically efficient agricultural production methods are often damaging to the environment and can endanger the livelihoods of small farmers.
· Local food affordability versus environmental impacts of food imports; and “exporting” environmental burdens of food production?

Synergies
· Sustainable practices of agricultural production (organic production, agroecology, crop-rotation and drip irrigation) preserve the health of soil and water resources to ensure their longevity and economic viability. 


	ENVIRONMENTAL
Environmental sustainability

	Trade-offs
· Reducing animal protein consumption for environmental reasons may result in insufficient protein intake for low socio-economic groups. 
· Possible competition in allocation of policy focus and funding between environmental and societal (food affordability, food welfare) goals.

Synergies
· Goals of environmental health and public health can be pursued together through local production and consumption of healthy and sustainably foods (e.g., the Mediterranean diet).
· Reducing reliance on animal proteins can reap health benefits and gains on land preservation and emissions reduction.

	Trade-offs 
· Local food production may often (be perceived to) compete with land use for open spaces and depletion of natural resources.
· Local agricultural production can compete with land use for transition to renewable energy (e.g., agrivoltaics) 

Synergies
· Integrate food system plan within the environmental plan for Israel.
· Tackling food waste as part of national waste reduction plan
· Address agricultural development and environmental health together through sustainable food practices and technologies.

	

	POLITICAL
Political stability and national food security
	Trade-offs
· [bookmark: _Hlk138949849]Focus on food availability (at the national level) neglects the targeted policies for food insecure and at-risk community groups and individuals. 

Synergies
· Address health and nutritional issues together with production and supply of healthy food

	
	




Chapter 4: Food system recommendations for Israel based on Food Security Dimensions
This chapter makes recommendations for the 15 fields of Action (see summary of recommendations in Table 5), corresponding to the challenges mapped in Chapter 3 (Table 3). We have also indicated the suggested responsibilities for each dimension. The recommendations are arranged into a three-tiered timeline where the immediate actions should be addressed by 2027, the intermediate actions by 2030, and the long-term actions by 2035. 

A. Immediate Action Points (by 2027)
A(I). Recommendations for agriculture and food production (availability dimension)
While opinions vary, we support the view of key experts in the field (See Figures 5, 6 and 7) that Israeli agriculture has a strategic role in the country’s food security. The government should affirm this and establish a balanced strategy towards supporting local food production while pursuing other goals of market competitiveness and enhancing food affordability. To address the eroding viability of the farming profession, policies should target its stability by reviewing land tenure, encouraging mechanization, and promoting the profession by enhancing education and training such as through agriculture degrees and vocational activities for school students. Rabinowitch (unpublished) articulated a vision for the reinvention of Israel’s agriculture which should be based on advanced technologies of artificial intelligence, robotics, and genetic engineering, and led by a next generation of technologically savvy farmers. This would mean that professional agriculture studies and training need to be transformed to such a future. There is a proposal in the works for a first ever long-term plan to attract more young people into the agriculture industry, and its first set of budgets passed supports organizations and NGOs inducting young people into agricultural education and employment (Ministry of Agriculture and Rural Development, 10 May 2022). While this can be a promising first step, the long term should include the above holistic considerations to support the profession. Furthermore, government leadership and support for the profession can be renewed through accessible and timely research, local and international networking, and with appropriate financial incentives; extension services can be reformulated to make them relevant to current challenges and opportunities in Israeli agriculture. 
To incorporate the diverse concerns of food systems, a national plan for food and agriculture should be prepared under an inter-ministerial committee of the relevant ministries involved. The national plan needs to include a comprehensive strategy for food production considering population growth and rural-urban dynamics; self-production for essential food products; agriculture for food–animal feed–biofuel priorities; balance between production for domestic consumption and exports; aquaculture; animal welfare standards; regional cooperation and trade agreements; competition; global transition to sustainable food systems; sustainable agriculture (soil resources, water management, biodiversity). The national plan should take advantage of Israel’s unique strengths and competitive advantage to set its path for a high-tech, internationally competitive farming sector led by highly adaptable cooperatives.
Responsibilities

Lead responsibility: 	Ministry of Agriculture and Rural Development
National Plan for Sustainable Food System Taskforce

Supporting ministries: 	Ministry of Finance
Ministry of Environmental Protection
Ministry of Health

Other partners: 		Food and agriculture NGOs

A(II). Recommendations for affordable and healthy food for all (accessibility dimension)
To improve household food and nutritional insecurity, several strategies can be pursued simultaneously. More up-to-date research and data collection are required to monitor the current nature of uneven access to healthy and affordable food which can be grounded in socioeconomic, cultural, demographic and spatial (differential access between center and periphery) factors. For instance, the national survey by the National Insurance Institute on poverty and social gaps with a specific focus on food poverty is only published periodically (the most recent ones were published in 2016 and 2021). More frequent and quality data geared towards policymaking would support efforts for immediate actions in this area. 
We recommend a review of current subsidies on basic food products to ensure that they are aligned with healthy foods promoted by the Ministry of Health (for instance shifting subsidies from white bread to whole grain bread, and refined grains to whole grains, discouraging ultra-processed foods and more). This would not only provide more help to consumers in choosing healthier food, but direct economic incentives can often prove effective in modifying dietary behavior (An, 2012). 
Targeted strategies should be enacted for food welfare, health and food affordability for food-insecure populations (low-income households, children in large, lower-income families, the Arab and Haredi populations, and the elderly). Each of these demographic groups has different characteristics, dietary needs and social support networks that would require tailored strategies and interventions for effective outreach. For instance, Endeweld et al (2021) find that the Haredi society does not experience a degree of food insecurity proportionate to its high level of poverty because of internal networks of social support and practices of community shopping in special cheap outlets that reduce consumption costs. Khoury and Krumer-Nevo (2023) note that Arab Israelis “constitute a separate ethnic, religious, linguistic, and cultural national minority that maintains separate communities and institutions” including social services. The authors observe that because of these barriers, requesting food aid (especially before the pandemic) was socially unacceptable despite high levels of food insecurity among this population. Community welfare groups, rather than governmental ones, are more socially and politically desirable in the eyes of potential aid receivers. Given this backdrop, it would be more effective to work through these local community welfare groups which function as a direct interface with the community. [See Recommendations B(II) for clarifications need in food aid criteria] 
Responsibilities

Lead responsibility: 	Ministry of Welfare and Social Services
National Plan for Sustainable Food System Taskforce

Supporting ministries: 	Ministry of Health
Ministry of Finance
Ministry of Industry, Trade and Labor

Other partners: 		Local governments 
Welfare NGOs

A(III). Recommendations for nutritional quality and safety (utilization dimension)
Strategies should be enacted to combat diet-related diseases at their source, and a major contributing factor is ultra-processed food. The more typical (though not widespread) policy intervention globally on ultra-processed food targets sugary drinks; taxes on food items such as snacks are rarer, and no country has yet applied major subsidies on healthy, fresh food for people of lower socioeconomic backgrounds (Popkin et al, 2021). (Israel has already abolished VAT on fresh fruits and vegetables). The same study also finds that just a few countries have adopted readily understood food package labelling accompanied by other mutually reinforcing interventions such as restrictions on junk food marketing and the promotion of healthy food. Israel and Italy have made advances in front-of-package labelling to improve consumer behavior (Gillon-Keren et al 2020; Bromberg et al 2022; Donini et al 2022). Supporting using multiple strategies is the “health in all policies” approach to cross-sectoral public policies to consider the health implications of policies systemically and synergistically (Levine, 2019). Combined strategies – which Israel should consider adopting – may include taxing unhealthy foods, subsidizing healthy ones, restrictions on advertising unhealthy food, nutrition education, food fortification, and addressing health inequities (Levine, 2019). 
There is a need to track the impact of policy to understand the extent of societal adoption and consumption behavior changes, so adjustments can be made for greater policy efficacy. Effects on health outcomes often only emerge in the longer term, thus requiring multi-year or even decades of research commitment and investment.  
Children disproportionately suffer from food insecurity in Israel. A key area of policy intervention is ensuring nutritious food is served in schools (school meals program) and improving their equitable distribution, overcoming the disparities in the financial capacity of different municipalities. This would mean setting aside a budget that ensures a consistent quality of food – aligned to Israel's national nutritional recommendations – is served throughout the country. There is also a need to ensure that the food served is culturally appropriate for different groups of children. School children and adolescents are an important target group as nutritional education and lifestyle behaviors in the early years are important for lifelong dietary habits relevant for preventing diet-related diseases (Jakobovich et al 2023). There is a need to ensure the continuity of the school feeding programs during school holidays and periods of emergency (such as during a pandemic). The latter should be incorporated within the emergency response and preparedness action plan for food security (Nitzan 2023). There are calls for universal school feeding programs in place of selective programs that may stigmatize and prevent those facing food insecurity from taking meals and thus “falling through the cracks” (Nitzan 2023, Azarieva et al 2022). This would require a significant scaling up of planning and resource allocation to ensure that equitable and nutritious meals are available to all school children. Intermediate steps can be taken as soon as possible to ensure the nutritional quality of meals as well as to increase the current scope and reach of the initiative to allow more children access these meals by, for example, broadening the age group of eligible students and not restricting qualification for enrolment in the current three programs[footnoteRef:6].  [6:  The three school feeding programs in Israel are (1) "Nitzanim”, which caters to children in the lowest socioeconomic group who are enrolled in after-school programs in kindergartens and in first and second grades; (2) “Daily Meal for Pupils”, which caters to children who are part of the “long learning days” in kindergartens and elementary schools; and (3) “MILAT Program” which caters to children who are new immigrants or who reside in the periphery and are enrolled in extended school days. (Nitzan, 2023).  ] 

Beyond schools, sustainable and healthy nutrition should be mandatory in hospitals and other health institutions, and encouraged and prioritized in all other public institutions such as in the military and government ministries. Through such action, the government can spearhead healthy eating to propel the same momentum in the private sector and the rest of society. 
Endewelt et al (2023) support mandatory and regulated food fortification, instead of the current voluntary fortification by the industry (outside of selected mandatory fortification of staples) which can lead to risks of excessive intake and disparities. To this end, the authors recommend that the Ministry of Health acts to draft fortification legislation, perform cost-benefit analyses and public education, and through a dedicated committee (such as the current Micronutrient Fortification Committee) set up and oversee a fortification policy and program, based on up-to-date and aligned to the population’s need over time (Endewelt et al 2023; Endevelt 2019). Refer to further recommendations set out in “Do Micronutrient Deficiency Conditions Exist in Israel in 2019? Challenges and Opportunities for Food Fortification” (Endevelt 2019). 
Responsibilities
Lead responsibility: 	Ministry of Health
National Plan for Sustainable Food System Taskforce
Supporting ministries: 	Ministry of Education
Ministry of Finance
Ministry of Industry, Trade and Labor
Other partners: 		Local governments 
Local level health professionals

A(IV). Recommendations for food responsibility (stability dimension)
To bring stability to cross-cutting issues in the food system, priorities of food issues have to be established and examined vis-à-vis policy goals and actions of other fields as part of defining governance responsibilities for a national food plan. Political commitments should be accompanied by dedicated budgets, defined leadership responsibilities and executive (and legislative) powers. 
We recommend that this would be best served by appointing an inter-ministerial committee / taskforce for a National Plan for a Sustainable Food System under the Prime Minister’s Office. This committee will work with the lead responsible ministry as proposed in each of the 14 areas (excluding this area of scoping responsibilities) of recommendations in this chapter. The supporting ministries will provide input. This will make up 14 teams. It is recommended that the representatives from each ministry hold the portfolio / office of “sustainable food plan” officer and the same ones will sit in all food system matters pertaining to their ministry to have a comprehensive understanding of policy discussions in all areas. 
NGOs in food and agriculture, as well as others such as in environment protection and health, especially those who (potentially) partner in food system related efforts should be invited to relevant policy discussions. In areas such as public awareness and education of health and nutrition and food waste, local governments like municipalities play an important role in providing local knowledge, data collection, and policy implementation. Their involvement would be important in some of these areas of policy discussions.     
For each of the 14 areas of recommendations, each team is to establish the policy goals, define policy priorities, plan strategies and milestones for each policy intervention. 

A(V). Recommendations for food waste and Sustainable Food System (SFS) Goals (sustainability dimension)
Israel’s food system needs to be restructured towards sustainability. As a start, Israel should identify areas to incorporate sustainability systematically in food production and consumption policies. From the Food Systems Summit 2021 Dialogues, Israel set up its broad challenges and aspirations of its food system in the “National Pathway Document for Healthy, Equitable and Sustainable Food Systems” (Kronfeld-Schor, 2021). From this, clear goals and strategic directions can be established for municipalities, NGOs, corporations, industry and the whole-of-society to move towards sustainable food systems. As such, both food production and consumption aspects must be tackled. Economic measures should be advanced such as incentives (tax breaks, subsidies and grants) on sustainable production and healthy food products and disincentives (taxation, marketing and advertising restrictions) on environmentally harmful production means and unhealthy foods. These would enhance the economic viability and societal impetus for the transition to sustainable food systems. In accounting for the environmental footprint of produce, imported agricultural products should be subject to carbon taxes.
Much more can be done to boost the ecological production of food by reducing the use of pesticides and fertilizers. This includes improving sustainable operations of conventional farming rather than necessarily using organic farming, exploring the use of agroecological methods (while mitigating increases in production cost of such methods), and combatting food loss (food lost in production and distribution before it reaches the consumers). For the former, Tal (2018) suggests that “land sparing” considerations would have significantly more consequential benefits than organic farming per se. This could be achieved by improving conventional agriculture efficiency so that less land is needed for agriculture, reducing animal farming which is highly land-intensive and by the reduction of food miles through consumption of seasonal and locally available food. Israel’s National Action Plan for Climate Change recommends the reduction of consumption of animal protein at levels recommended by the Ministry of Health while supporting the development of alternative proteins and sustainable fishing (Rabinowitch, unpublished; Ministry of Environmental Protection, 2021). 
A key element of a sustainable food system is to address food loss (loss occurring during farming, packing, industry processing, transport and retailing) and food waste (waste by consumers including households, hospitality, restaurants and catering businesses) which contribute to 21% and 16% respectively of food produced in Israel (Leket, 2021). An NGO, The Natural Step (2020), has produced recommendations with the support of the Ministry of Environment Protection for a systemic change in reducing food loss and waste in Israel. These include the establishment of national goals to reduce food waste, setting up a data infrastructure to monitor food waste in various sectors, and legislations. Of the various aspects of legislation on food donations, Israel has strong policy for date labeling, tax barriers and liability protection for food donations (Global Food Donation Policy Atlas website). In 2018, Israel passed the Food Donation Act that protects food donors from criminal and civil liability if the donated food meets food safety requirements. This opened the way for a large expansion of food donations from hotels, restaurants and other businesses. Israel has moderate policy on food safety for donations and tax benefits, and it currently lacks policy on donation requirements or food waste penalties and is lacking in a national plan for food waste (Global Food Donation Policy Atlas website). One proposed legislation is for a preferred hierarchical sequence to handle surplus food from supermarkets and farms. The hierarchical sequence to handle food waste should prioritize the prevention of food waste, then donations to needy people, followed by livestock feed before resorting to preferred channels of disposal (composting or production of biogas) and finally to landfill disposal as the last resort (The Natural Step, 2020). The report also recommends the standardization of expiration dates on food products to reduce confusion over “best before” and “use by” dates. This is currently undertaken by the Standards Institution Committee (עדה של מכון התקנים). (For further food waste recommendations, see “Summary of government policy measures by impact area/target population”. In Hebrew “סיכום צעדי מדיניות ממשלתיים לפי זירת ההשפעה / אוכלוסיית היעד” in The Natural Step, 2020: page 42). 
As an added consideration for the suitability of donated food, we propose that additional screening of unhealthy foods (certain types of ultra-processed foods) should be in place to protect recipients from suffering health outcomes resulting from their consumption. It can be noted that there is surprisingly little research on global policies of donation of ultra-processed food. Yet, given the highly detrimental effects of such food and the propensity of large food corporations in influencing consumption practices, especially for the most vulnerable populations, we propose for guidelines that discourage the donation of ultra-processed foods. 
Responsibilities

Lead responsibility: 	Ministry of Environmental Protection
National Plan for Sustainable Food System Taskforce

Supporting ministries: 	Ministry of Finance
Ministry of Agriculture and Rural Development
Ministry of Health
Ministry of Industry, Trade and Labor

Other partners: 		Local governments
Food welfare NGOs
Food and agriculture businesses

B. Assessment, Regulation, Education, Stability issues (mid-range issues / intermediate actions – by 2030)
B(I).   Recommendations for food chain and industry (availability dimension)
Models of sustainable diets tend to relate to the four key areas of health and nutrition, environmental sustainability, affordability and cultural suitability (Dernini et al 2016) and the transformational challenges in shifting industry and supply chains to deliver foods that meet all these criteria (Miller et al 2021). The commercial food system is largely driven by profit maximization afforded by supplying disproportionate amounts of highly processed and nutritionally poor food (often high in sugar, salt, fat and chemical additives) detrimental to health and with a substantial environmental cost while appealing to consumers’ tastes and pockets. The commercial food sector itself should be treated as a complex adaptive system with a spectrum of possible policy interventions. These range from fundamental systemic change such as comprehensive and generous support for healthy food and high taxation on all unhealthy food (more effective but difficult to enact / lack public acceptability) to substructural changes such as legislating food labelling and restricting marketing of unhealthy food (easier but less effective) (White et al, 2020). Substructural changes, however, may be used synergistically in various aspects of the food system to produce broader effects (such as increase on consumer awareness or effectiveness of product labelling on product sales) which should be tracked and evaluated (White et al, 2020). 
A systemic review of the areas of weakness across the entire local food industry production and supply chain according to the above four criteria helps to identify possible systemic or substructural policy interventions. A concept for systemic change can be what Miller et al (2021) suggest pivoting the industry from its current production of cheap calorie-dense foods to nutrition-dense foods. This comes from the acknowledgement that processed or packaged food is not inherently unhealthy and that the food industry has an important role to play in delivering “sustainably sourced… inexpensive, shelf-stable and nutrient-dense foods” to consumers (Miller et al, 2021:2). 
There is a need to identify the knowledge gaps on current obstacles and incentives needed to produce these changes. The government should act as a catalyst and a regulator, in the former to coordinate and mobilize information, expertise and resources of NGOs and the academic community, as well as tackling the current lack of transparent information necessary for the public to make informed food choices (White et al 2020). The government can promote the industry’s shift to healthier food by supporting innovative start-ups and existing businesses in healthy and sustainable food, especially small and medium companies, to scale up. For the latter, the government can establish up-to-date regulations for the food industry including those mentioned in A(III) and consider additional ones such as reporting the country of origin and processing, and the environmental footprint of products (White et al 2020). 
Israel should work out its desired types and balance between local agriculture and food imports (which also touches on the balance between achieving resilient local food production and a competitive food market). This will be an important contribution to enable Israel to establish its ongoing (non-emergency) food security strategy. The research by Yesodot on analyzing the core food groups consumed in Israel by comparing their climate resilience of local production to those of imports, demonstrates an important evidence-based policy of balancing food imports and local production [See Amdor 2022; Amdor 2023 and Recommendation B(V)]. 
Responsibilities

Lead responsibility: 	Ministry of Industry, Trade and Labor
National Plan for Sustainable Food System Taskforce

Supporting ministries: 	Ministry of Health
Ministry of Finance
[bookmark: _Hlk138617050]Ministry of Agriculture and Rural Development

Other partners: 		Food and agriculture businesses
Food and agriculture NGOs

B(II).   Recommendations for regulating food aid (accessibility dimension)
There is a need to delineate the philosophy and strategies for state-NGO-private sector responsibilities for food aid and determining food aid criteria towards greater effectiveness, equity and dignity (Berry, 2020). This requires addressing important questions such as, ‘Who should receive food aid?’, ‘How should eligibility for food aid be assessed?', ‘What kind of aid should be delivered?’, ‘Who should plan and evaluate food aid programs?’, ‘Who should finance and deliver the aid?’, and ‘How should the effectiveness of food aid be evaluated?
The national food security pilot program launched in 2017 serves as a good basis to be scaled up for a broader and more effective reach. Its collaborative organization between the state, municipalities and NGOs, its ongoing, year-long basis, and its focus beyond providing handouts (500 NIS for specific food products) but also supplemental tools on budget management and nutrition serve to help households not only cope but also equip them with knowledge and tools to improve their economic circumstances. However, its current 155 million annual budget allows it to reach just 30,000 households (Hennessey, 20 June 2022), out of 148,000 households eligible for food aid (Kashti, 10 July 2022). 
The eligibility criteria for food aid should be made fair and transparent, although, by themselves, they are limited in helping the food insecure to access aid. Shavit and Brender (2022) recommend more efforts in identifying at-risk food-insecure households, perhaps through social welfare networks and local HMOs. There is also a need to ensure that these services are accessible, and here, social stigma is a key area of concern. The literature highlights the sources for such stigma such as unnecessary red tape or bureaucratic barriers - including long and complicated application processes to prove precarity, restrictive programs, and restrictions on the freedom to choose the benefits or types of food (Bruckner et al, 2021), as well as the stigma associated with race, nationality, poverty and obesity (Earnshaw and Karpyn, 2020). Stigma for receiving aid can be reduced by treating potential and existing aid recipients with full dignity and agency (with the ability, knowledge and freedom to make their own food choices), simplifying tedious bureaucratic processes, and ensuring freedom of choice of the kinds of aid provided. At times, universal (rather than needs-based) provision should be considered for some programs, for instance, the school feeding program [see recommendation A(III)]. In the most recent budget passed in May 2023, $700 million shekels is set to be allocated for the distribution of food vouchers based on a single criteria of city tax discounts. Critics have called out the politization of food welfare and the inequity that arises when the constituent of a political block disproportionately enjoys food welfare that is likely at the expense of others that need them due to a lack of appropriate criteria (Peleg, 2 May 2023). The determination of the food welfare criteria should be revisited and revised for better equity and transparency. Given the highly heterogeneous dynamics of different social groups, policy options should be explored for tailoring strategies to specific communities. The civic welfare networks of different socio-demographic groups can have very different structural set-ups, practices and dynamics. These are also the preferred points of interface and source of social support that communities – especially in the ultra-orthodox and Arab sectors – may seek (rather than the state) when they face hardship and require social services. Abu Asbah et al (2009) find that the Arab Israeli society has a broad and diverse, although largely informal, network of food-aid organizations, which are supported by private funding with hardly any help from local authorities and government ministries. This study also finds that these organizations express high interest to work with Israeli food banks (Abu-Asbah et al, 2009). As such, state and municipal social services should enhance engagement with such civic welfare networks, and key trusted community figures of socio-demographic groups for more effective outreach. A project director – from and for the Arab community – can be tasked to address food insecurity in the Arab sector (Shavit and Brender, 2022). An interview respondent with experience working in the Arab sector suggested that community champions, specifically family doctors and other trusted health professionals, could be effective conduits for disseminating nutritional advice and connecting them to food aid assistance from relevant social welfare organizations.   
Finally, efforts should be made to ensure that there is up-to-date and relevant information in a unified database where mapping of existing recipients, those in need who are not yet served (gaps), active programs and actors (NGOs, municipalities) and the extent of such gaps. These will help in the planning and channeling of resources and evaluation of programs for their reach and effectiveness.  
Responsibilities

Lead responsibility: 	Ministry of Welfare and Social Services, 
National Plan for Sustainable Food System Taskforce

Supporting ministries: 	Ministry of Health
Ministry of Finance

Other partners: 		Local governments
Food welfare NGOs

B(III).   Recommendations for education and awareness (utilization dimension)
Israel already has a good basis – both in the philosophy and policy structure – attained under its 2011 National Program to Promote Active, Healthy Lifestyle, and which has been renamed “Efsharibari” today. This national program is a joint effort by the Ministries of Health, Education, and Culture and Sports to promote healthy eating and physical activity at the national and local levels for all population groups. Its breadth of programs and action channels include legislations and regulations on food product labelling, restrictions on advertising of harmful food for children, programs for health-promoting schools and preschools, forums for health-promoting workplaces, public communications with information and content catering for different population groups (see Efsharibari website on the national program). 
Studies have investigated the shortfalls and suggested improvements in these programs. While giving credit to multi-government ministry and the intersectoral approach of the national program, Kranzler et al (2013) found that its effectiveness in achieving cross-sector policy integration was limited by the extent of joint planning, with the lack of higher-level personnel involvement from various ministries, and budget sharing arrangements. Kranzler et al (2013) proposed for a greater investment in personnel, budget and policy attention to incorporate “health in all policies” across various ministries under an intersectoral steering committee. In connection with Recommendations A(I), we propose to stimulate local agriculture and local culinary approaches, according to the Mediterranean Diet pattern.
Similarly for health-promoting programs in Israeli schools, the lack of a committed champions or leadership, limited budget and teaching hours are key barriers (Zach et al, 2018). Hayek et al (2019) found a limited impact of the Health Promoting School Network on students’ health behavior although this study was unable to establish causality. However, recent work suggests that health promotion and health literacy may be successful even in kindergartens (Jakobovich et al 2023). We recommend that in addition to the Health Promoting School Network which only selected schools participate in, nutritional education (including nutritional sciences, practical learning such as growing food, cooking and healthy food choices) should be added to the curriculum throughout the school years. 
Responsibilities

Lead responsibility: 	Ministry of Health
National Plan for Sustainable Food System Taskforce

Supporting ministries: 	Ministry of Education
Ministry of Culture and Sports

Other partners: 		Local governments 
Food welfare NGOs

B(IV).   Recommendations for Evidence-based decision-making: national databases (stability dimension)
We recommend data collection along the entire food system to support evidence-based food policies. Such data can be integrated into a control center as part of a unified food system dashboard to enable ease of sharing and monitoring up-to-date information. Furthermore, performance indicators can be subsequently incorporated to track and evaluate the risks and performance of key aspects of the food system. [See Recommendation C(V) on sustainable food system indicators that can be incorporated into the dashboard]. 
[bookmark: _Hlk136971241]The food system encompasses a wide range of disciplines, for which the availability, quantity and quality of data (including their shareability and timeliness) vary widely. They are also collected by different authorities and under different databases and inclusion criteria. Such data range from socio-demographic data, economic and trade data (import dependency available from CBS [2022a]; agricultural economic and price indices [CBS, 2022b]; agricultural census [CBS,2021a]); agricultural sciences data (agri-environmental indicators on fertilizers; GHG emissions and water usage [CBS, 2021b]); environmental data (food miles, air pollution); public health data (Biorepository Network for Research – the “MIGDAM” website); spatial data (GIS and precision agriculture); the central government database has diverse data under the umbrella of “data.gov.il”. There is also a proposal for an inter-ministry national climate calculation center to gauge high resolution data on climate change in Israel (Ministry of Agriculture and Rural Development, 17 July 2022).
An example of a unified data dashboard is demonstrated at the Centre for Data and Information Systems at Indonesia’s Ministry of Agriculture. This is where it integrates diverse data sources, establishes standards for data comparability, and ensures up-to-date data in its “Agriculture War Room” to serve as a control center for monitoring and decision-making on agricultural policies and food security. This is also where local information is integrated into a national data system that supports more effective food and agriculture policy and programs.
Source: Global Partnership for Sustainable Development Data. https://www.data4sdgs.org/blog/driving-better-data-food-security-and-nutrition
Responsibilities

Lead responsibility: 	ICT Authority/National Digital Ministry 
National Plan for Sustainable Food System Taskforce

Supporting ministries: 	Data contribution from:
Ministry of Agriculture and Rural Development
Ministry of Health, 
Ministry of Welfare and Social Services, 
Ministry of Finance, 
Ministry of Industry, Trade and Labor

Other partners: 		Local governments

B(V).   Recommendations for impact assessments (sustainability dimension)
There are multiple sustainability dimensions within the food system (nutrition, food security, food equity, food economics, food sustainability), and as part of a Complex Adaptive System where it interacts with other systems (health, ecology and climate, economic and governance, and science and innovation – see Figure 3 and Chapman et al., 2017). Chapter 3 has established the utility of this concept in identifying the system interactions and feedback loops with other systems, particularly the synergies and tradeoffs for policy decisions in interconnected areas of food, water, health and the environment. 
Various supplementary frameworks that can help to articulate and evaluate the flows and interdependencies of the food system include the Circular Economy, Life Cycle Assessment (LCA) methodologies and Sustainability Impact Assessments. An LCA is useful for accounting for the environmental impacts of a lifecycle of a product and has been applied to agricultural and food products, processes and activities that allow for assessing alternative options for products, production processes and kinds of diets (Cucurachi et al 2019). A circular economy is a closed-loop economic system structured to maximize the lifespan of existing materials and products (through sharing, reusing, repurposing, and recycling) and to minimize waste and consumption of resources. This concept is useful for analyzing how outputs from one part of a system can be used as inputs for other parts (identify beneficiaries to receive potential food waste or food loss from unsold items), or even across systems (e.g., agricultural by-products or sludge from wastewater treatment for energy production). In Israel, the Ministry of Agriculture is starting to implement an extensive plan for projects to address agricultural waste products as part of the circular economy thinking in environmental agriculture. The ministry will provide direct support in consolidation of waste management among farms and acquiring facilities and equipment to deal with various types of waste – plastic waste, plantation trimmings, green waste and animal waste – for reuse or proper disposal (Ministry of Agriculture and Rural Development, 17 November 2022).  
Regarding Sustainability Impact Assessments, there are recent evaluations by the NGO Yesodot through the lens of climate change on the sustainability of 23 core food items consumed in Israel (Amdor, 2022; Amdor 2023) that help lay out policy alternatives. [See also Kissinger et al (2017), Kissinger and Gottlieb (2010)]. One of the key findings is that of the 23 core food items for Israel, 8 agricultural products are imported from regions that are more climatically resilient than Israel; out of the other 15 products that are imported from less climatically resilient regions, 8 of them are significantly less resilient (sesame, oranges, bananas, watermelon, peanuts, pepper, cucumber and sweet potato) (Amdor, 2022; Amdor 2023). These reports recommend that alternative strategies should be sought for expanding the local production of crops imported from regions less climatically resilient than Israel, and where there are no other global alternatives (Amdor, 2022; Amdor 2023). It should be noted that the reports only used the criteria of food security and food system sustainability. This somewhat limited view should be expanded in policymaking to account for other viability concerns of shifting the proportion of such crops to Israel. These other concerns include land use, climatic suitability, economic returns, potential competitive advantage and more. 
Finally, for each of the food system sustainability dimensions – nutrition, food security, food equity, food economics, and environmental sustainability – indicators can be set up to monitor their trends and risk levels. Some of these indicators already exist, for instance, the agri-environmental (CBS, 2021b) indicators and the 54 climatic indices for various agriculture sectors (OECD, 2022). Existing and new indicators should be aligned with Israel’s SDG goals and indicators (Israel’s SDG indicators webpage). 
Responsibilities

Lead responsibility: 	Ministry of Environmental Protection, 
National Plan for Sustainable Food System Taskforce

Supporting ministries: 	Ministry of Agriculture and Rural Development
Ministry of Health 
Ministry of Welfare and Social Services
Ministry of Finance
Ministry of Industry, Trade and Labor

Other partners: 		Local governments 
Food and agriculture NGOs

C. Long-range actions – Research and development (By 2035)
C(I).   Recommendations for Research and Development; innovation and investment (availability dimension)
We recommend that Israel establishes its national strategy for R&D in food and agriculture to guide the governance of innovation and explore incentives for collaborative research and mechanisms for innovation (OECD, 2019). This can take place on three levels: the macro, mezzo and micro levels. The macro level identifies the national strategic directions and potential growth sectors for investment. Here, the state takes the lead and initiative in identifying, catalyzing and planning food system R&D and innovation and building collaborations with the private sector, NGOs and academia. The macro-level vision would allow for more coherent and longer-term strategies that enable stakeholders to get involved early (rather than depending on piecemeal or ad-hoc projects tackling short-term immediate problems). The mezzo level examines important thematic issues such as the role and future of cooperative agriculture (including SMEs and smaller-scale farmers) and how to support them in enhancing their food production capacity, profitability, adoption of sustainable agriculture and climate change adaptation. Another key thematic area is the Research-Policy-Practice nexus which serves to enhance the connection between scientific research and policymaking. Efforts could include more evidence-driven policymaking processes for greater policy impacts and to engage the academia and professional NGOs in policy deliberations. An area that warrants greater policy and research attention concerns the health and environmental impacts of alternative proteins. Currently, much of the research in this field is industry dominated due to its potential high commercial value. There is much scope for independent and unbiased research in this field upon which to base future policies. At the micro level, there is a need to ensure that the research, funding, and regulatory support are allocated transparently to specific sectors (e.g., methods and technologies in agrotech, agri-environment and climate change mitigation).      	
Israel has also made some strides in engaging in international collaborations in agricultural innovations and research. Israel is participating for the first time in OECD’s Co-operative Research Program: Sustainable Agricultural and Food Systems (as part of Israel's agricultural reform), a platform for sharing knowledge and technological capabilities. Israel has joined the UN International Treaty for the Conservation of Genetic Diversity for Purposes of Plant Food Production, where it will undertake “to preserve genetic sources for 64 plant food crops of special nutritional importance and to encourage the cultivation of a variety of species resistant to extreme climate conditions”. 
Ministry of Agriculture and Rural Development (6 November 2022,16 January 2023)
As a lion’s share of Israeli agricultural production is based on cooperatives, the success of Israeli agriculture would be contingent on the ability of these cooperatives to reinvent their role stay ahead at the technological edge and remain relevant in the shifting global trade and supply chains. This is relevant even if their main consumer base has been the domestic market, as Israel is now liberalizing its food and agriculture industry. The dual need for increasing productivity through innovations and understanding demand and consumer preferences becomes more important. This re-emphasizes the importance of agricultural research and advisory systems to support, train and advice on innovative technologies, techniques, methods, and up-to-date market opportunities; match suppliers and customers, and provide incentives for investments in innovations. A cross-country OECD (2019) study affirms the important role of advisory systems for agricultural innovation in developed countries. Advisory services can be re-designed with greater relevance for today through dedicated teams that engage in cross-disciplinary research collaborations between the Ministry of Agriculture, the cooperatives (including the farmers) and academia. 
As part of the national strategy for R&D, innovative technologies and knowledge fields important for Israel should be identified. These may include agro-tech, genomic editing technology and sustainable agricultural techniques and products. Some examples are precision-fertilizer, nature-positive and agroecological methods, biological pesticides, climate-resilient crops, soil conservation (e.g., subsidized land conservation projects – Ministry of Agriculture and Rural Development, 5 December 2022), and desert and aquatic agriculture (see box).
A strategic direction that Israel is taking is a multi-year plan to develop the city of Eilat and the Eilot region as an “an international research and applied sciences center for marine and desert food, marine biotechnology and aquatic and desert agriculture” (Ministry of Agriculture and Rural Development, 15 May 2022). This plan can help to address some of Israel’s key issues in climate change and food production, such as attending to the problem of desertification and at the same time searching for new ways to harness the desert as a resource for agriculture. Desert agriculture and aquaculture – when pursued sustainably – can be promising ways to enlarge the “land resources” to support local food production. These are challenges not unique to Israel and the knowledge and technologies gained through these fields are advantageous both for Israel and to be shared in the global arena. 
Ministry of Agriculture and Rural Development (15 May 2022)
Responsibilities

Lead responsibility: 	Ministry of Agriculture and Rural Development
National Plan for Sustainable Food System Taskforce

Supporting ministries: 	Israel Innovation Authority
Ministry of Environmental Protection
Ministry of Finance
Ministry of Industry, Trade and Labor

Other partners: 		Academia
Food and agricultural businesses

C(II).   Recommendations for Trade and Distribution (accessibility dimension)
As part of a national food plan, there should be a trade and economic strategy that balances the goals of a strong domestic food and agriculture sector and market competition with an emphasis on food affordability. Such a policy should allow for flexibility in adjusting imports in times of seasonal (and emergency) domestic shortfalls but at the same time provide income stability and long-term market security for Israeli agriculture to remain in business and even thrive.  
There should be a policy to secure the types and the quantity of the core range of crops to be produced locally. While the Yesodot reports (Amdor, 2022; Amdor 2023) are a good starting point to determine Israel’s core range of crops for domestic production, there are two limitations of their study. We have raised the first limitation under Recommendations B(V) that the criteria of food security and sustainability should not be the sole ones to be used, but considerations of land use requirements, climatic suitability, economic returns, potential competitive advantage (and more) are just as crucial. The second limitation is that the study did not account for alternatives (choice and elasticity) when considering various food items. Items that are staples or have strong cultural significance such as chickpeas, tomatoes and cucumbers may have fewer true alternatives than items like pineapples and kiwis. Pressure on core food types can also be reduced when there is no expectation for the availability of certain food types year-round but to consume seasonally available foods. It is better to consider the core range of foods for domestic production (rather than specify core food items) to ensure a broader diversity of suitable alternatives. 
Other than specific industries like dairy, eggs and meat that cater predominantly for local consumption, farmers generally make their decisions based on market forces and profitability. Food policy and research can examine whether there is a case for a preferred or optimal proportion of domestic consumption versus export. This is for the purpose of channeling local resources and inputs to prioritize food production for local consumption, and to reduce reliance on global supply chains, thereby also reaping the benefits of strengthening domestic supply networks and reduction of food miles. If so, incentives (such as subsidies) can be provided for produce headed for the local market.  
Finally, as part of the effort to enhance competition in the market, market concentration and consolidations should be addressed. A Committee for the Examination of Consumer Brokerage Gaps on Agricultural Products - Fruit and Vegetables has been convened in October 2021 to examine the market barriers and failures of the fruit and vegetables supply chains. Their interim report finds the revenue share of the agricultural segment (farmers) in Israel "at the high end of the threshold", whereas the profitability of retailers in Israel is similar to that in other parts of the world (Ministry of Agriculture, 14 March 2022). The committee also identified some characteristics, mechanisms and processes in the supply chain, which may indicate competitive failures but require further in-depth investigation (Ministry of Agriculture, 14 March 2022). The committee will continue these investigations and make its recommendations, which can then be incorporated into the national food plan.
Responsibilities

Lead responsibility: 	Ministry of Industry, Trade and Labor
National Plan for Sustainable Food System Taskforce

Supporting ministries: 	Ministry of Agriculture and Rural Development
Ministry of Finance

Other partners: 		Food and agriculture businesses 
Food and agriculture NGOs

C(III).   Recommendations for Public Health Disease Prevention (utilization dimension)
Israel has an ongoing national program Efsharibari for healthy lifestyle and disease prevention since 2011. Much of the work of Efsharibari revolves around the public promotion of healthy lifestyle and eating [see also Recommendations B(III)]. While such ongoing programs (Efsharibari website) are necessary and important, there is also a need to review the long-term goals and integrated strategies to combat undernutrition, micronutrient deficiencies (also termed “hidden hunger[footnoteRef:7]”), obesity and non-communicable diseases (including diet and lifestyle-related causes). Shifting or new healthcare priorities need to be incorporated into current health strategies. With the increasing lifespan and gradually aging Israeli society in the coming decades, Israel’s healthcare priorities need to be aligned with “increasing the number of years lived in good health with minimal burden of disease” rather than simply with increasing lifespan (Bowers and Chernichovsky, 2020). Israel, in comparison to EU-15 countries, has a higher incidence of diabetes and kidney disease, as well as obesity risk.  [7:  Micronutrient deficiencies (or hidden hunger) can occur when a diet, even when supply sufficient energy requirements, is grossly deficient in micronutrients such as (iron, zinc, iodine and various vitamins) that can lead to loss of productivity, mental disability, blindness, and weakened immune system function. The FAO estimates that while 840 million people suffer from insufficient energy intake, those suffering from micronutrient deficiencies may exceed 2 billion people globally. (FAO. Source: https://www.fao.org/3/Y8346M/y8346m02.htm)] 

Public health legislations on hold or reversed due to current political encumbrances should be reassessed and taken up for consideration again, for instance, the proposal for chain restaurants to list calories and the tax on sweetened drinks [see Challenges C(III)]. Perhaps due to the recommendations of Israel’s last preventive health blueprint in 2013 – Healthy Israel 2020, Israel has pushed through with a significant achievement of establishing its national digital health infrastructure. This big data utilization initiative of 2018 consolidated a large pool of anonymized data from Israel’s four HMOs collected through the decades. A forward-looking new master plan would be essential for planning the next lap in Israel’s preventative health with shifts in demographics, diets and nutrition in the next decade and beyond.
Responsibilities

Lead responsibility: 	Ministry of Health
National Plan for Sustainable Food System Taskforce

Other partners: 		Local governments

C(IV).   Recommendations for Disaster Preparedness (stability dimension)
Disaster preparedness for food system stresses and shocks will help Israel take a proactive rather than a reactive approach to such a crisis. There are various facets to examine disaster preparedness more holistically. These include outcomes/goals of the food system (food security, nutritional security, livelihoods), an inventory of emergency or disaster events (natural disasters, conflicts, animal disease outbreaks, price volatility and policy shocks (such as food export bans by other countries), the scale of emergency (sub-national, national, regional, global), kinds of remedial actions and their implications, stakeholders (and those who should take remedial action) (OECD Food Systems Resilience website). Special attention should be paid to Israel’s most serious challenges [see Challenges C(IV)] including drought risk, the sufficiency of agricultural water in certain areas, eutrophication of water bodies, food import dependency, political commitment to climate adaptation, and demographic stress. While Israel has made significant progress in dealing with drought and using treated wastewater for agriculture (Feitelson & Rosenthal, 2012), the other areas require much more work, with policy strategies needed for each one. 
We recommend developing an integrative emergency and resilience food plan (as part of the national food system plan) for proactive responses to emergencies and recovery. This plan would include, for each risk item in the inventory, the risk mitigation strategies that comprise preventative measures to reduce the likelihood of the occurrence of a crisis event and mitigation measures to reduce the impact of a potential occurrence, and remedial measures for responding to events if they occur. 
The plan should include preventative and mitigation strategies such as self-production of strategic food types; strengthening local food supply chains; and regional collaboration for boosting regional supply. Mitigation and remedial strategies to be included are contingency food supply plans; emergency food storage and distribution infrastructure throughout Israel; coordination of multi-stakeholder food actors during preparatory/peacetime and during emergencies; monitoring resilience indicators for timely and effective response. Reference can be taken of the 29 indicators of food system resilience by the UNDRR, which is an addendum to the overall disaster preparedness scorecard for cities (UNDRR Food System Resilience website). This scorecard situates the food system within the context of other systems (such as ecosystem services, infrastructural resilience, and disaster response) and thus provides an integrative perspective for food system resilience thinking.
Responsibilities

Lead responsibility: 	National Security Council
National Plan for Sustainable Food System Taskforce

Supporting ministries: 	Ministry of Agriculture 
Ministry of Environmental Protection
Ministry of Finance
Ministry of Industry, Trade and Labor

Other partners: 		Food and agriculture businesses
Food and agriculture NGOs

C(V).   Recommendations for Climate Change (sustainability dimension)
A national plan for a sustainable food system should be established as a long-range plan that is periodically updated. The policy goals and actions should be identified for each component (or metric) of the food system to be monitored and evaluated through indicators (where each metric comprises a set of indicators). The plan should address two broad types of issues (components): the “core” components within the food system and those that interact with other systems. The “core” food sustainability components include sustainable food production, food system climate change adaption, medium and long-term domestic food production targets, reduction of animal protein consumption, food waste and public education, carbon reduction, promotion of biodiversity and ecosystem services, incorporation of renewable energy farms, and knowledge and data availability. Components of food system interactions and feedback loops with other systems (as a Complex Adaptive System) include land use planning and allocation, environmental targets for food production and consumption, health and nutrition, nutritional security and equity, sustainable food economy, national food security risk (climate change, political instability, international relations), and population growth. This list is adapted from food system sustainability metrics by Hebinck et al (2021) and with reference to Israel’s National Pathway Document for Healthy, Equitable and Sustainable Food Systems. Each component represents a metric of the food system; indicators can be determined for each of these metrics to be incorporated into a national food system dashboard [Recommendation B(IV)]. 
The determination of goals, metrics and indicators should also closely align with Israel’s SDG goals and consider existing challenges (such as the current red indicators of Israel’s SGD goals). See Challenges A(V) and C(IV). Existing challenges can help prompt the questions of if and how Israel wants to change its trajectory for specific issues, such as what Israel’s future for animal protein consumption is. (See box).  
What is Israel’s future for animal protein consumption?
Israel’s high animal protein consumption is an existing red indicator for Israel although also a common challenge for the rest of the world which is currently a high contributor of GHG emissions and a strong driving force of forest land destruction. Yet, meat consumption has also sociocultural significance, as well as an integral part of the diet of much of the world, including Israel. How can consumption practices be shifted taking to account sociocultural meanings and practices? How should policies change? Israel spends 300 million nis a year in direct payments, as poultry and milk farmers receiving the largest share, standing at 41% of total producer support in 2018-20 (OECD, 2021). 
This also concerns the livelihoods of poultry and animal farmers. Given that Israel currently imports meat products, it means consumption demand outstrips local production supply. Without a significant reduction in meat consumption, would a reduction of support for local farmers only mean an increase in meat imports (with higher environmental impacts) while harming the local industry? This issue demonstrates the complexity of the issue with multi-faceted questions that policymakers need to tackle.  
Responsibilities

Lead responsibility: 	Ministry of Agriculture and Rural Development
National Plan for Sustainable Food System Taskforce

Supporting ministries: 	Ministry of Environmental Protection
Ministry of Finance
Ministry of Industry, Trade and Labor

Other partners: 		Academia
Food and agriculture NGOs




[bookmark: _Hlk123128658]Table 5: Food system recommendations for Israel based on Food Security Dimensions 
	
	
	PRIORITIES For ACTIONS:
Recommendations
	

	FOOD SECURITY Dimensions
	A.
Immediate action points (By 2027)
	B
Assessment, Regulation, Education, Stability issues (By 2030)
	C
Long term strategies - Research & Development (By 2035)

	I. Availability
National Level
	A(I). AGRICULTURE & FOOD PRODUCTION
1. Affirm strategic role of Israeli agriculture.
2. Enhance viability & security of farming (land tenure, agriculture degrees).
3. Renew government leadership & support (research, networking, financial support).
4. Prepare strategies for domestic agriculture and food production as part of a comprehensive national food and agriculture plan. 
	B(I). FOOD CHAIN & INDUSTRY
1. Enact strategies to limit proliferation of ultra-processed foods 
2. Promote and incentivize the production of healthy and sustainable food. 
3. Establish a policy balance between supporting local agriculture and market competition. 
4. Examine problems and possible policy interventions across the entire local food production and supply chain 
	C(I). R & D; INNOVATION & INVESTMENT
1. Enhance state strategic planning, support and collaboration with the private sector, NGOs and the academia on:
a. Food system R&D and innovation
b. Engage the Research-Policy-Practice nexus
c. Capacity building for SMEs & small farmers
d. Methods and technologies in agrotech, agri-environment and climate change mitigation

	II. Accessibility
Household Level
	A(II). AFFORDABLE, HEALTHY FOOD FOR ALL
5. Enact strategies for food welfare, affordability & health outcomes for food insecure populations. 
6. Review subsidies on basic food products to align with healthy foods promoted by the state.  
7. More research on uneven access to healthy and affordable food, with policy focus on socioeconomic, cultural & demographic equity.
	B(II). REGULATING FOOD AID
5. Establish philosophy and strategies for state-NGO-private sector responsibilities for food aid.
6. Reassess food aid criteria for greater transparency, equity and dignity. 
7. Enhance engagement with civic welfare networks of socio-demographic groups for more effective outreach.
	C(II). TRADE & DISTRIBUTION
2. Set up a balanced strategy for food imports and domestic food production.
3. Enact strategies to address market concentration and consolidations.
4. Enact strategies to shift to sustainable food supply chains (food miles, local supply networks, etc.).


	III. Utilization
Individual Level
	A(III). NUTRITIONAL QUALITY & SAFETY
8. Strategies to combat diet-related diseases (ultra-processed foods).
9. Ensure nutritious food in schools and public institutions and their equitable distribution. 
10. Review food supplement and fortification policies.
	B(III). EDUCATION & NUTRITION AWARENESS
8. Strength strategies for healthy food public messaging and add nutritional educational to curriculum for all levels. 
9. Stimulate local agriculture and local culinary approaches, aiming for the Mediterranean Diet.

	C(III). PUBLIC HEALTH DISEASE PREVENTION
5. [bookmark: _Hlk137570043]Establish long-term & integrated strategies for undernutrition, micronutrient deficiencies, obesity & disease risk from diet & lifestyle-related causes.
6. Address challenges in data synthesizing, funding for research and policymaking.

	IV. Stability
Short-term
	A(IV). FOOD RESPONSIBILITY
11. Launch preparations for a national food plan with dedicated budget and executive power.
12. The national food plan should establish policy priorities, milestones & responsibilities.
13. Identify areas to integrate national food plan with policy goals and actions of other fields.
	B(IV). NATIONAL DATA BASES
10. Data Collection along entire food system to support evidence-based food policies; implement coordinated food system dashboard. 


	C(IV). DISASTER PREPAREDNESS
7. Enhance preparedness on food security aspects of natural resources & resilience (food import dependency, demographic stress, etc.).
8. Establish an integrated emergency and resilience food plan for proactive responses to emergencies and recovery.


	V. Sustainability
Long-term
	A(V). FOOD WASTE & SFS GOALS
14. [bookmark: _Hlk135163828]Identify areas to incorporate sustainability systematically in food production and consumption policies: sustainable agriculture, meat consumption, food loss and waste.
15. Engage municipalities, civil society & private sector towards sustainable food systems.
	B(V). IMPACT ASSESSMENTS
11. Analyze food system interactions with other systems & align food system impact assessment goals with SDG goals.
12. Set up assessment criteria and indicators for each food system sustainability dimensions


	C(V). CLIMATE CHANGE
9. Establish a national plan for sustainable food system that concurrently tackles medium & long-term domestic food production targets; food system climate change adaption; sustainable food production; reduction of animal protein consumption; food waste & public education; and knowledge & data availability.




Chapter 5: Conclusion 
This report is a broad snapshot of the current challenges of Israel’s food system in its multiple dimensions and a scoping of policy areas to address these issues. The recommendations in this report are policy directions rather than specific policy measures or instruments. This document is meant to serve as a basis for collecting more knowledge and data, conducting policy scenario analyses and engaging in policy deliberations among stakeholders to determine specific policy interventions. A key contribution of this report is to bring onboard systems thinking, which enables more holistic perspectives that give space for flexibility, leverage of synergies and tradeoffs, and considerations of repercussions and wider consequences of policy actions. 
Bringing the recommendations into implementation using specific policy measures, often in combination, would require further considerations of such repercussions, tradeoffs and synergies. This would be the next step that the inter-ministerial committee and government ministries would undertake in their policy deliberation processes. We conclude the report with some closing reflections on integrative policy measures.  
Given the nature of the food system as a complex adaptive system, policy measures can be considered as levers that can set off repercussions across policy fields. For instance, in food affordability, “easy” policy levers such as a liberal or unfettered policy on the supply of ultra-processed food may be applied, letting the industry or the market address the problem. This can lead to unintended consequences of dire health outcomes for the population in the long run, with the state and households footing a long-term healthcare bill. A parallel problem would be the detrimental effects on growers and businesses of healthy food products that a prudent policy should pursue. Population health outcomes are one of those areas that require time to unfold, and so do investments and businesses that produce positive social externalities. It would require wise policymaking and political stamina to avoid making politically expedient policies that may not be beneficial in the long run. 
Related policy interventions should also be considered together for their combined effects, across scale, time and policy fields. For instance, Israel is navigating between two apparently contradictory policy goals (from the consumer’s point of view) – increasing food affordability and ensuring the viability of local agriculture – as it recognizes the importance of both. The goal of food affordability bundles within it multiple objectives such as lowering the cost of living, improving competition and breaking the market power of large entities and intermediaries. Similarly, the goal of sustaining local agriculture consists of an array of benefits such as strengthening local food security, protecting livelihoods, and safeguarding decades of renown and leading capabilities such as knowledge, methods, technologies and networks of the agriculture industry and their future growth. In such a conundrum of pursuing two worthy but apparently contradictory goals, it is useful to assess each set of policy measures together for their effects on how they may trade off against each other. Policies may be designed such that benefits for one area (e.g. support for local agricultural development) can be isolated as far as possible from damaging the other (e.g. hurting food affordability or market competition). More than that, synergistic policy measures should be sought to advance both goals and mitigate negative effects. This could raise questions, for instance, of what kind of measures could support the economic viability of growers but not increase the price of produce. This may include measures to reduce input costs and to support research to increase efficient production through different methods or technologies. It may be desirable to weigh policy options for achieving balanced local production and food imports by examining the strategies for selective crops to be locally produced based on their competitive and/or environmental advantages. 
Conundrums, tradeoffs and synergies should be sought in other sets of policy issues – be they on sustainable food production and supply chains, alternative proteins and the reduction of meat consumption, agriculture and renewable energy production, and food waste – as these paths towards more holistic policymaking. 
Finally, while the state has the responsibility and leadership to establish the pathways to Israel's food system transitions, we emphasize the importance of the active participation of local governments, NGOs, businesses and citizens in policy deliberation, policymaking, and implementation to make the transition towards a more equitable and sustainable future.     
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