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Abstract

Agriculture has turned in the last century, into a capital-intensive industry, through
the introduction of machinery and modernized agricultural equipment, the use of
various chemicals (i.e. fertilizers, nutrients and pesticides), and the use of automated
and computerized management systems. These improvements increased vyields and
lowered prices of agricultural products on the one hand. However, on the other
hand, modern agriculture highly depends nowadays on energy from fossil fuels
sources and various chemicals, and therefore, has also affected the environment,
causing contamination of water, soil and air.

With the increasing of public awareness of the world environmental problems and
the climate crisis, many seek to reduce their environmental impact. However, most
of the available indicators nowadays deal with the environmental impacts at the
sector level and do not provide sufficient information for environmental production
and consumption at the product level. For example, data regarding greenhouse gases
(GHG) emissions exist for the agriculture sector, but do not exist at the single fruit or
vegetable level.

This study focuses on the impact of the production of major crops in Israel on the
environment, by calculating their energy consumption, greenhouse gas emissions and
water consumption. In addition, for each crop, the environmental impact was
considered against its nutritional value. This calculation allowed the development of
the following indicators for environmental efficiency of selected fruits and vegetables:

1.  Emissions of Carbon dioxide (CO,) from fuel combustion of agricultural
machinery in the production process versus the nutritional value of each crop.

2. Emissions of nitrogen oxide (N,O) from the use of fertilizers in the
production process versus the nutritional value of each crop.

3. Total GHG emissions (CO, + N,0) in terms of CO,eq versus the nutritional
value of each crop.

E

Water consumption versus the nutritional value of each crop.

v

Energy balance between the energy use in the production process and the
energy obtained from the consumption of each crop.

6. The environmental cost versus the production value of each crop.

The analysis of the indicators reveals that from the vegetable group, corn on cob
shows low efficiency in most of the indicators, while carrot shows high efficiency in
most of the parameters. In the fruits group, bananas present low efficiency whereas
apples present high efficiency in most of the indicators. The rest of studied fruits and
vegetables do not have consistent scores across all the different indicators.
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In order to have a comprehensive picture of the environmental impact of these fruits
and vegetables, further research is needed to complete the environmental analysis
during additional stages of their life cycle, such as transport, marketing and
consumption.

Key words: Environmental Efficiency, Indicators for Environmental Efficiency, Fruits
and Vegetables, Agriculture, Greenhouse gases (GHG) emissions, Calories , Carbon
dioxide (CO2), Nitrogen oxide (N20), Nutritional values, Energy balance, Water

consumption
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