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Introduction
In November 2009 the Arava Institute for Environmental Studies (AIES) in association with the Heschel Center for Environmental Leadership convened the first “Food for Thought” conference in Tel Aviv. This well-attended and highly successful public event aimed to raise awareness to food sustainability issues in Israel and included guest lectures, meals, discussions, workshops and a chef competition. With a second conference now being planned, AIES seeks to add to its public educational activities with the production of quality and cutting-edge research on the Israeli food system. In particular, the research aims to explore the sustainability of Israeli food production, distribution and consumption. This research will also have a practical application, to enable AIES to fulfill its role in the community by helping consumers, farmers and public bodies to reach informed decisions about food sustainability.
This document constitutes preliminary work towards such an assessment of food sustainability in Israel. The first part of the document sets out the conceptual framework for food sustainability, and introduces two systems of indicators for assessing it empirically. The second part brings together, for the first time in one place, a number of vital statistics on the Israeli food system and situates them within the context of developments in the country’s agricultural and retail systems. The third part returns to the indicators and assesses them themselves through three criteria – salience to the Israeli food system, linearity or otherwise of the indicator, and availability of the data. Based on this assessment, a combined set of indicators is offered, adopting the Charting Growth system but adding several indicators from the Life Cycle system which the former overlooks. Finally, a timetable and estimate of expenses for carrying out the sustainability assessment itself is presented.

Research for this report was undertaken with the generous support of Roberta Landau and the Jewish National Fund.

Conceptual Framework

Sustainability is a concept whose definition and implementation are still debated. Sustainable development, in theory, suggests that it is possible to achieve sound environmental management “without putting a brake on human aspirations for economic and social improvement”.
 The World Commission on Environment and Development defined sustainable development as “development that meets the needs of the present without compromising the ability of future generations to meet their own needs”.
 Some definitions emphasize the “sustainable” component of the concept and stress the protection and conservation of living and nonliving resources. Other definitions focus on the “development” component, targeting an influx of financial resources and changes in technology as a way to enhance development. Still others argue that sustainable development is itself an unhelpful term and that the focus should be on redistributing wealth and decentralizing power.
 

Though lacking the force of international law, the 1992 Rio Declaration on Environment and Development, along with the Statement of Forest Principles and the global plan of action known as Agenda 21, expressed a strong moral commitment to ensuring the full implementation of sustainable development.
 This goal was from the outset strongly tied to issues of equity. The introduction to Chapter 2 of Agenda 21 states that this global partnership “commits all States to engage in a continuous and constructive dialogue, inspired by the need to achieve a more efficient and equitable world economy”.
 These commitments were echoed at the Johannesburg 2002 World Summit on Sustainable Development (“Rio+10”), which tied its Plan of Implementation to the UN Millennium Development Goals with their strong emphasis on equity and poverty eradication.

Despite more than two decades of development and refinement in the literature and broad use of the term “sustainability”, a widely accepted, pragmatic definition of “sustainable agriculture” does not exist.
 Hansen provides a thorough review of approaches to sustainability and proposes that a sustainability concept useful in guiding change in agriculture should be literal, system-oriented, quantitative, predictive, stochastic and diagnostic. Among others contributing to the development of a sustainable agriculture concept, including the U.S. Department of Agriculture (USDA),
 there tends to be agreement that an appraisal of sustainability should integrate economic, social and environmental dimensions. Given agriculture’s unequivocal link with natural resources, however, it is not surprising that initial efforts to develop methodology for assessment and to implement change have focused on ecological or environmental aspects.
 

In general, a sustainable system is one that can be maintained at a certain state or quality on a long-term time horizon. This quality of the system can often be evaluated by following trends in certain indicators. In the area of food sustainability, a survey of the literature has yielded two promising systems of indicators, which this report seeks to compare and combine to fit the needs of a food sustainability assessment in Israel. These are the Life Cycle Assessment indicators developed by the Center for Sustainable Systems at the University of Michigan,
 and the indicators developed by the Charting Growth project of the Wallace Center at Winrock International, a global nonprofit organization that addresses rural development and sustainable resource management.
 We now present each system on the conceptual level, leaving the indicators themselves for the third section where they will be simultaneously presented and assessed.

Life cycle assessment 

Life cycle assessment (LCA) is an analytical method used to evaluate the resource consumption and environmental burdens associated with a product, process, or activity.
 LCA provides a systems-based accounting of material and energy inputs and outputs at all stages of the life cycle: acquisition of raw materials, production, processing, distribution, use, and retirement. This method of assessment as absorbed an ecological approach which examines food on the level of both flows in a human-holistic assessment provides a environmental profile of the product system.
 While the standard LCA methodology does not specifically include a cost evaluation of the system, other design-based approaches, such as Life Cycle Design,
 have incorporated economic aspects.
Since the standard LCA method has been applied mainly to manufactured products, bottlenecks and methodological challenges arise in application to agricultural products. Many of these challenges have been addressed by researchers
 and the numbers of LCAs evaluating agricultural and food production processes are increasing.
 The LCA indicators developed at the University of Michigan Center for Sustainable Systems divide the assessment into the five major stages of the food system: origin of resource (seed production and animal breeding); agricultural growing and production; food processing, packaging, and distribution; preparation and consumption; and finally end of life, or disposal. The methodology thus focuses on the biophysical impacts of a product system: resource depletion, energy consumption, water and air pollution, human health impacts, waste generation. Indicators for each stage are categorized into economic, social, and environmental. In many incidences, the division between economic, social, and environmental indicators is somewhat arbitrary since particular indicators often address more than one aspect of sustainability.

Charting Growth
The Charting Growth (CG) project developed indicators for positive change in attributes of interest – in its case change toward greater health, fairness, “greenness” (environmental quality), or affordability of the US food supply. In other words, the CG indicators are short statements of conditions that would indicate that the US food supply is indeed healthy, fair, green and affordable. The writers decided to select positive indicators because of their fitness to the overarching aim of envisioning a healthy, fair, green and affordable food supply. 
In selecting the indicators from multiple possibilities, the CG team used criteria that many other indicator development projects have used. These are that indicators (the statements about positive change) should be measurable, relevant to the attributes of interest, address the most important trends and impacts related to these attributes, be sensitive/responsive to changes over time in physical conditions, be hierarchical (providing a clear overview, but amenable to expansion into detail or at finer scales), and promote learning and effective feedback to decision making. Measures (the data supporting the indicators) should be valid and reliable (high quality), timely (indicating problems or progress while there is still time to act to prevent negative consequences), collected and reported regularly and consistently over a broad geographical range, publicly available, transparent and understandable.

We return to these indicators and their fitness to Israel in the section after next. First, in order to contextualize the study, we move to a brief overview of the Israeli food system, collecting data from various sources and bringing it together in one place for the first time.

Israel’s food system - an overview 

Farmland
Agricultural development in Israel’s early years was strongly bound up with territorial concerns (farms were the primary means of securing land in Jewish hands, especially in border areas) as well as the ideological imperatives of the Labor-Zionist government. Since the 1980s, along with Israel’s wider economic reconstruction, agriculture has declined both in terms of its proportion of the country’s economy and in terms of the cultural status enjoyed by farming communities.

Agricultural production, for both domestic consumption and exports, today represents 1.8% of Israel’s GDP.
 Farmland, not including aquaculture or planted forests, takes up 1,902 square km or 8.7% of the country’s territory.
 The main crops are field crops (including wheat, barley, cotton and sunflowers), vegetables (including potatoes and melons) and orchards (including vineyards). The balance of crops has changed over the years, with field crop area reducing rapidly (largely to release land for construction) and the proportion of orchards to vegetables evening out:
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Farmland, by type, 2009 (square km) 

Organic farming (vegetables, plantations and field crops) takes up 2% of the total growing area, yet organic exports represent 15.5% of the agricultural export volume (which amounts to 73,800 tonnes).

Water use and reclamation

Agriculture currently accounts for about 62% of overall water consumption in Israel. In 2005, agricultural water consumption was 1221.5 million cubic meters, of which 543.8 million cubic meters were fresh water and 582.7 million cubic meters were marginal water.

Israel effectively subsidizes its agriculture through water. Government determines the allocation of water for agriculture. In accordance with a government decision, agricultural water consumption is assigned to both private and planned agriculture (kibbutzim and moshavim). Private water allocation for agriculture began with the enactment of the Water Law and the rationing regulations promulgated by it. Norms were established for the quantities of water use in various crops, and these, multiplied by growing area, determine the quota for each farmer.

In 1986 the state began to cut water allocations, especially from the national tri-basin system – the sea of Galilee, the coastal aquifer and the Yarkon-Taninim aquifer – and the sources feeding them. Beginning in 1999, when the last drought period began, water cuts have been made according to the composition of farm cropsaccording to the Ministry of Agriculture, the cuts range from 20% to 70% of the base allocation. Minimum cuts apply to perennial crops (orchards) and to investment-intensive crops (greenhouses) and maximum cuts apply to cotton and field crops. The rate of cuts for each consumer is derived from the relative part of different crops in his enterprise. 

Currently, Israeli water policy aims to increase agricultural use of treated sewage (effluent). The use of treated waste water allows fresh water savings. Encouraging the use of treated waste water is reflected in significantly lower rates than freshwater. These rates scaled so that the greater the consumption, the lower the price. During drought, when fresh water allocations for agriculture reduced at high rates, there was no cutting of treated waste water. According to the Environment Ministry, more than 80 percent of household waste water is recycled, amounting to 400 million cubic metres a year.
 In this Israel vastly outranks even the second most efficient recycled water user – Spain – which only recycles 12 percent of its waste water for agriculture. Israel was named the world's most efficient recycled water user in a United Nations report issued in honour of World Water Day 2009. Presented at the 5th World Water Forum in Istanbul, the UN report also ranked Israel as one of the world's leaders in desalinated water use.

Agricultural employment

Agriculture employed 76,900 workers in 2009, divided between self-employed farmers (including Kibbutzim) and hired workers from Israel, from the West Bank and Gaza, and from abroad (chiefly from Thailand). A breakdown of employment by sector is given in the following table:

[image: image2.emf]21%

39%

10%

30%

Self-employed

Employees

WB/Gaza

Abroad


Agricultural employment by sector, 2009

Food production, imports and exports
2008 statistics for production, exports, imports and net food availability are given below for major food types (in tonnes):
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As can be seen from the tables, Israel is heavily dependent on imports in several important categories of food. The Import Dependency Ratio (IDR) provides information on the extent to which a country is dependent on import of foods. The IDR is calculated according to the international definition of the FAO (Food and Agriculture Organization of the United Nations). It does not include change in stocks, because the origin of the stocks (imported or own-produced) is not known, and because it is assumed that the origin of the stocks did not change substantially over the surveyed years. The calculation is based on existing provision, and includes industrial uses, depreciation, seeds and animal feed.

                             Imports

IDR =   ––––––––––––––––––––––––––-   x 100%

      (Production + Imports) – Exports

When the IDR is higher than 100%, this indicates that exports are dependent on imports. These cases usually take place when a certain component of an export product is imported, for example, the export of jams is dependent on the import of raw sugar. While 2008 data indicates that Israel is almost entirely self-sufficient in its supply of chicken and turkey (IDR=0.1%), import dependency is high for beef (66%) and fish (85%) and especially for bread and cereals (102%) and sugar and sweets (160%), as shown in the table below:
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Import Dependency Ratio per product, 2008

A comparative table of Israel and selected countries’ product IDR’s is given below:

	
	Cereals and their products
	Vegetables and fruit
	Meat and fish
	Milk and its products

	Israel
	97.2
	31.8
	18.0
	13.8

	Lebanon
	88.3
	17.6
	19.3
	59.1

	Egypt
	38.8
	1.7
	15.2
	19.5

	Spain
	54.5
	30.2
	20.5
	34.0

	Greece
	32.2
	17.5
	50.5
	33.1

	U.S.A.
	3.5
	26.6
	8.2
	3.7


With regard to particular raw imports, major fluctuations have been caused by both consumer demands and by domestic crop failures. In 2008, onion imports rose more than tenfold from 709 to 7,305 tonnes, and chickpea imports rose by 480% from 1,453 to 8,403 tonnes. Apple imports have risen steadily from 2,268 tonnes in 2004 to 8,875 in 2009. Potato imports have fluctuated most dramatically. 
Food for export continues to hold a major share in production, with the balance of products changing significantly over the last decades, in particular with the decline of citrus exports and the increase in vegetable exports:
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Food Manufacturing and Retail

The Israeli food manufacturing and retail markets are among the most concentrated in the world. In manufacturing, four large producers – Tnuva, Strauss, Osem and Tara – control about 40% of the total market value of NIS 28.2bn, with Tnuva alone controlling 16.5%. In retail, the two large supermarket chains – Shufersal and Blue Square – control 57.5% of the total market value of NIS 32.7 billion, with Shufersal alone controlling 37%. By comparison, the world's largest marketing chain – WalMart – controls only 11.3% of the American market.
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Food Manufacturing – Market share
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Food Retail – Market share

The volume of food purchases in large supermarket chains grew by 10% between 1998-2008, with Israelis purchasing 58% of their food in such chains at the end of 2008. The figures display a large disparity between Jewish and Arab consumers. Arab citizens of Israel make only 11% of their food purchases at large chains, while for Jewish citizens the figure is 66%.
 Comparative research by the Ministry of Industry and Trade in 2006 found that Israel is clearly above the correlation line between GDP per capita and volume of supermarket food sales, which for Israel's GDP per capita of $26,000 should have been only 42%.

Food consumption
Israel has an overall food balance in line with other developed countries. The following graphs present the yearly supply of calories, protein and fat in Israel over the last 6 decades:

[image: image10.emf]2,610

2,772

2,988

2,979

3,089

3,556

3,529

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

1950 1960 1970 1980 1990 2000 2008


Kcal/person/year, 1950-2008
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Despite this data, disproportionately large parts of the population suffer from food insecurity. According to a 2003 national survey conducted by Brockdale, 22% of the Israeli population experience food insecurity – twice the USA figure – of which 8% suffer from actual hunger. Among poorer parts of the population the situation is predictably worse. A survey conducted in one poor neighborhood in Beer Sheva (N=490) revealed that 54% of the population experience food insecurity, of which 27% suffer from actual hunger. Among Negev Bedouin clients of the welfare services, a staggering 90% experience food insecurity, of which 71% suffer actual hunger.
 
A 2009 survey by the ministry of Health found that 25% of elderly deaths occur due to malnutrition rather than disease. The data indicates that among those aged 65-74, 19% of men and 31% of women are in danger of malnutrition. Among those aged 75-84 the parallel figures are 27% and 37%, and for those over 85 the parallel figures are 37% and 51%.

Obesity, for its part, is also a major problem. According to 2003-4 data from the Ministry of Health, no less than 62.2% of adults aged 25-64 and 20% of youth aged 12-18 suffer from varying degrees of obesity. The figures are especially high among the poorer strata.

Assessing the indicators
In order to select the appropriate indicators for use in an assessment of food sustainability in Israel, each set of indicators was itself subjected to an assessment according to three criteria: salience to the Israeli food system, linearity or otherwise of the indicator, and availability of the data. Scoring was based on an informed subjective judgment, and should be revised through peer review. 

The following key is used in the tables below:
Salience:

++ 
High salience for Israeli food system
+  
Some salience for Israeli food system

– 
Little or no salience for Israeli food system

Linearity

+
Linear – more is better
 

–
Linear – less is better

+–
Linear – deviation from optimum
?
Non-linear or inapplicable

Accessibility

+
Date accessible

+?
Data ascertainable roughly / indirectly

?
Unclear whether data is collected by the relevant body

??
Unclear which body might collect data

We begin with the life-cycle indicators:

	Accessible
	Linear
	Salient
	LIFE-CYCLE INDICATORS

	ORIGINS

	Economic

	?
	+
	+
	Import dependency for seeds

	Social

	+?
	+
	+
	Diversity in seed purchasing and seed collecting options

	Environmental

	n/a
	–
	–
	Degree of cross–species manipulation

	n/a
	–
	–
	Ratio of naturally pollinated plants to GM / hybrid plants 

	+
	+–
	++
	Reproductive ability of plant or animal

	+
	–
	++
	% of disease resistant crops / pests

	AGRICULTURAL GROWING AND PRODUCTION

	Economic

	+?
	?
	+
	Rates of soil conversion

	+?
	+
	+
	% return on investment

	+?
	–
	+
	Cost of entry to business

	?
	+
	++
	Farmer savings and insurance plans

	+
	+
	+
	Bank loan flexibility

	+
	+
	++
	Level of government support

	Social

	+
	+–
	+
	Average age of farmers

	??
	?
	++
	Diversity and structure of industry

	+?
	–
	+
	Avg. size of farms

	+
	+–
	+
	# farms per capita

	+
	+–
	+
	Hours of labor/yield 

	+
	–
	+
	Hours of labor/income

	+
	+
	++
	Avg. farm wages vs. other professions

	+
	?
	+
	% of legal laborers on farms

	+
	?
	++
	ratio of migrant workers to local laborers

	+
	+
	+
	% workers with health benefits

	+
	+
	+
	# of active agrarian community organizations

	+
	+
	+
	% sustainable agriculture in education programs

	?
	–
	++
	# animals/unit

	??
	+
	
	Avg. time animal ranging /24h

	Environmental

	?
	–
	+
	Rate of soil loss vs. regeneration

	?
	+
	++
	Soil microbial activity, balance of nutrients/acre

	+?
	–
	++
	Quantity of chemical inputs/unit of production

	??
	–
	+
	Air pollutants/ unit of production

	?
	+
	++
	Number of species/acre

	+
	+
	++
	Water withdrawal vs. recharge rates

	+
	–
	+
	# of contaminated bodies of water

	?
	+
	+
	% waste utilized as a resource

	+?
	?
	+
	Veterinary costs / animal

	+?
	–
	++
	Energy input/ unit of production

	?
	+
	
	Ratio of renewable to nonrenewable energy

	+
	–
	+
	Portion of harvest lost due to pests, diseases

	MANUFACTURING AND DISTRIBUTION

	Economic

	+
	–
	++
	Market concentration

	+
	+–
	++
	Relative profits for farmer vs. processor vs. retailer

	??
	–
	+
	Energy used for processing, packaging and transportation 

	Social

	+?
	–
	++
	Food miles

	?
	+
	+
	Quality of life and worker satisfaction in food processing

	+?
	+
	+
	Nutritional value of food product

	+
	+
	++
	Food safety

	Environmental

	?
	–
	++
	Waste produced/unit of food

	?
	–
	+
	% of waste and byproducts in food processing industry

	?
	–
	+
	% of food lost due to spoilage/mishandling

	CONSUMPTION

	Economic

	+
	–
	+
	% consumer disposable income spent on food 

	+
	?
	+
	% food shekel spent outside the home

	Social

	+
	–
	++
	Rates of malnutrition

	+
	–
	+
	Rates of obesity

	+?
	–
	+
	Health costs from diet related disease/conditions

	?
	+–
	++
	Balance of average diet

	?
	+
	+
	% of products with consumer labels

	??
	+
	+
	Degree of consumer literacy 

	??
	+–
	+
	Time for food preparation

	Environmental

	?
	–
	+
	Energy use in preparation, storage, refrigeration

	?
	–
	++
	Packaging waste / calories consumed

	??
	+
	++
	Ratio of local vs. non–local consumption

	??
	+
	++
	Ratio of seasonal vs. non–seasonal consumption


	END OF LIFE

	Economic

	?
	–
	++
	Ratio of food wasted to food consumed

	+?
	–
	+
	NIS spent on food disposal

	Social

	??
	–
	++
	Ratio of (edible) food wasted vs. donated 

	Environmental

	+?
	+
	+
	Amount of food waste composted vs. sent to landfill 


The main advantage of the LCA system is that most of its indicators appear salient or highly salient to the Israeli food system, and that most of them are in one way or another linear rather than involving matters of questionable normative judgment. Its main disadvantages are the sheer number of indicators, and severe problems expected regarding data availability in Israel, particularly with regard to the consumption and end of life stages.
We now run a similar assessment on the Charting Growth indicators.

	CHARTING GROWTH INDICATORS
	Salient
	Linear
	Available

	Environmental Trends

	Farmland is remaining in production 
	+
	+/-
	+

	Soil quality is improving 
	+
	?
	+?

	Water contamination by pesticides is declining 
	++
	+
	+?

	Ratio of nitrogen removed to nitrogen added is declining. 
	++
	+
	?

	Agricultural production emits declining amounts of greenhouse gases
	+
	+
	?

	Number of species/acre is increasing
	++
	+
	?

	Ratio of water withdrawal vs. recharge is declining
	++
	+
	+

	Ratio of disease resistant pests/crops is declining
	++
	+
	?

	Health Trends

	Death rates of diet-related diseases are decreasing 
	++
	+
	+

	Adult overweight and obesity prevalences are decreasing 
	++
	+
	+

	Child overweight prevalence is decreasing 
	++
	+
	+ 

	Fruit and vegetable consumption meets dietary guidelines 
	+
	+
	+?

	The incidence of food contamination is decreasing 
	
	+
	+

	Fairness Trends

	Farmworkers receive wages sufficient to support a household for full-time work
	++
	+
	+

	The percentage of farmworkers hired through labor contractors is declining 
	++
	+
	+

	Food system workers have safe, healthy conditions 
	+
	+
	+?

	Average net farm income of small & mid- scale family farms matches or exceeds median national household income 
	+
	+
	+?

	Acreage of small & mid-scale family farms is holding stable 
	+
	+
	+?

	Farmers retain consistent proportion of food shekel 
	++
	+
	+?

	Affordability Trends

	The prevalence of household food security is increasing 
	++
	+
	+?

	The prevalence of child food security is increasing 
	++
	+
	?

	Increases in wages and salaries are equal to or greater than increases in food prices 
	+
	+
	+


The CG system is on par with the LCA system in terms of salience and linearity, and compares slightly favorably in terms of data availability. It also has the advantage of including fewer indicators which nevertheless point to the most significant aspects of each stage in the food life-cycle. Its main disadvantage is that it lacks a number of key indicators. As a result, the present report recommends adopting the CG system, while adding 6 indicators from the LCA system, and one new one, which are below rendered in the positive-goal language used in the CG system. These are:

	Environmental Trends

	Food miles are declining
	++
	+
	?

	Amount of food waste composted vs. sent to landfill / sewage system
	+
	+
	+?

	Health Trends

	Avg. time animal ranging is increasing
	++
	+
	+?

	Fairness Trends

	Diversity in seed purchasing / collecting options is increasing
	+
	+
	+?

	Market concentration in food manufacturing and distribution is declining
	++
	+
	+

	NEW Frequency of GMO in food imports is declining

	++
	+
	??

	Affordability Trends

	Ratio of edible food wasted vs. donated is declining
	+
	+
	??


A note on boundaries: clear definition of the system boundaries observed is important in any systems-based assessment. Israeli agriculture exports a large portion of its production, and the food system is highly import dependent. To be complete, many indicators should be corrected for agricultural trade ratios. Methods for meeting this imperative should be further developed, but this has not been attempted here.
Work plan

As is evident from the above, issues of data availability remain the most significant obstacle to accomplishing the actual assessment of food sustainability in Israel. More research is needed to clarify the nature of the lacunae and to locate innovative ways of inferring data or refining categories.

Data will be collected both in print, online and in interviews with key individuals in the relevant sectors. Data sources will include:

· Financial newspapers and business publications

· The Central Bureau of Statistics

· Ministries of Finance and Agriculture

· Union of Chambers of Commerce

· The Israeli Farmers’ Union

· Regional Councils

· Israel’s Greenhouse Gas registry

· Existing academic literature 

It may not be possible to gain all the information necessary from companies and sectors regarding relevant indicators. In this case, the assessment would detail as far as possible all known information regarding indicators while acknowledging where information is lacking.
The assessment would continue the consolidation of existing information on the indicators outlined above into one central reference document, which should be updated yearly or bi-yearly to show progress or regress on each indicator. 
Data will be presented in an accessible manner with key facts and figures highlighted. Where possible, case studies will be given deeper treatment. Further mapping of the key food industry players may need to be produced to represent the information in a more visual way.

Some areas of research will be identified as possible independent studies for interested AIES students. The research will be supervised by the leading researchers and give students an opportunity to learn research skills and produce relevant and timely research.

The following activities and expenses are anticipated
	Activities
	Timeframe

	Proposal completion and approval
	1 month

	Detailed survey of information sources
	1 month

	Data collection and interviews
	2-3 months

	Data analysis
	2 months

	Report composition
	2 months

	Peer review
	1 month


	Expenses
	Budget (NIS)

	Salaries
	TBD

	Document access
	1,000

	Travel
	1,500

	Overhead
	1,500
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