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From efficiency to ECO-EFFICIENCY …

Economic activity, RESOURCE USE, environmental impact

m3



Assessing Agricultural Eco-Efficiency 

Product market value – Cost of production (€) 

•Water withdrawal (m3)

•Energy consumption (kWh)

•Fertilizers (N, P) application (kg)

• Emissions (kg CO2 eq) 

AGRICULTURAL PRODUCT ADDED VALUE

ENVIRONMENTAL IMPACT

Resource Exploitation Indicator (withdrawal/availability), REI 

Composite

System

Indicator



Life Cycle Impact Assessment - LCIA

LCIA translates emissions and resource 
extractions into a limited number of 
environmental impact scores by means of so-
called characterisation factors. 

There are two mainstream ways to derive 
characterisation factors, i.e. at midpoint level and 
at endpoint level. ReCiPe model calculates:
- 18 midpoint indicators
- 3 endpoint indicators

Midpoint indicators focus on single 
environmental problems, for example climate 
change, or acidification or freshwater ecotoxicity. 

Endpoint indicators show the environmental 
impact on three higher aggregation levels: 
1) effect on human health, 
2) biodiversity and 
3) resource scarcity. 
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SYSTEM BOUNDARIES AND STAGES (S) FOR THE ECO-EFFICIENCY 
ASSESSMENT OF THE ON-FARM WHEAT CULTIVATION 

Source: Todorovic et al., 2018
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VALUE CHAIN OF WATER 
FROM THE SOURCE TO THE PLOT 

V indicates water volumes – inflows and outflows for different stages indicated as w (withdrawal), s (storage), c (conveyance), 
d (distribution), a (application). SH and EFF indicate the corresponding stakeholders and water management efficiencies, respectively.

Source: Todorovic, 2017



Water supply chain mapping of Sinistra Ofanto irrigation scheme
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Eco-efficiency of Sinistra Ofanto irrigation scheme 
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ECO-INNOVATIVE technologies 
for agricultural water use

Monitoring SPAC, smart irrigation scheduling

More efficient irrigation techniques (drip, subsurface)

Remote automated control of irrigation water supply

Devices for control of water withdrawal from aquifers

Cropping pattern change

Use of treated waste water

Use of treated wastewater

Electricity/Solar powered irrigation pumps

Eco-friendly variable speed pumps

Network sectoring and dynamic pressure regulation

Cropping pattern 

Application of minimum tillage

Use of biodegradable mulches

Organic Farming (fertilizers, etc.)



Minimum tillage Conventional tillage
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SMART (ECO-EFFICIENT) AGRICULTURE … without irrigation
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