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FAQO's Energy-Smart Agrifood Systems Programme

Energy is needed at each step of agrifood systems value chains
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F As‘"'e-, The Middle East conflict has triggered a
global energy - fertilizer - agrifood system crisis of unprecedent magnitude.
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Transiting the Strait of Hormuz:

- 25% of the world’s seaborne oil
trade — 80% destined to Asia

- 20% of global LNG exports

- 30% of seaborn LPG exports

- 30% of globally traded fertilizers
products

- 30 -35% of the global urea

™M1 Increased prices affect each step of agrifood VCs

1 fertilizers cost, especially urea. By mid-
April 2026, urea prices I by 52% in the
USA and 60% in Brazil.

J potentially lowering future crop yields
1 fuel costs affect Ag. mechanization,
processing, storage (cold chain), transport
J farmers’ profits

Rising energy and food prices increase the cost of living and
impact food security

Reduce food availability and affordability for import-dependent regions:
* Africa, Asia and Latin America among the most exposed

* Most countries in the Gulf itself rely on imports for 70 to 90 % of their
staple food supply

Reduce cooking fuel availability: 3.4 billion people in developing countries
use LPG for cooking (90% of households in Indonesia and 80% HH in India)



-y
S

FAe‘"'a How to optimize the food-energy nexus and build more resilient agrifood

systems?
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Lessons learned

1. Bioethanol from maize and sugarcane in Paraguay

2. Rice straw in India
3. Biogas and biomethane in Italy

4. Unlocking the potential of underutilized and contaminated lands for biomass production in
EU and neighboring countries




GBEP indicators

FALS 1. Sustainability assessment of bioethanol value chains in Paraguay

= Maize-based ethanol can save around 50% of GHG
emissions compared to gasoline for transport, while
lowest reductions are obtained in case of sugarcane-
based ethanol, especially when this is cultivated in
small-scale farms.

= LUC is the largest contributor to total GHG emissions
in biomass production for ethanol, accounting for
about 20% in maize and reaching up to 54% in small-
scale sugarcane production.

Recommendations for improvement:

= Sustainable crop intensification (increased
investments in terms of plants/m?, irrigation; increase
access to input and mechanization for small scale
farmers) and the adoption of improved management
practices (no-tillage, precision farming) can increase
yield and reduce GHG emissions.

Indicator 1: GHG Emissions (LCA)
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oY) Azlcar PE AzuUcar MGE
Use 0.97 0.97 0.97
Processing 0.64 3.36 3.36
Transport 2.84 8.30 8.31
LUC 20.06 54.07 33.27

Crop yield: Maize (4.2 t/ha); sugarcane (40-65 t/ha)
Ethanol yield: Maize (350 I/t); sugarcane (65 I/t).
Transport: Maize (711 km); Sugarcane (478 km).



BEFS tool

FAL.: 2. Rice straw and RE to reduce open burning in Punjab, India
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Assessment and solutions

» Estimated 18 Mt/year rice straw in the State of
. Punjab (80% of which is burned into the field)
Rice straw management
* Using 30% of rice straw in Punjab for bioenergy
purposes could produce:
o Reduce rice straw open o Pellets — 7.1 million tonnes — satisfying 143%
burning in Punjab, India of national target, or
o 2G Ethanol — 1 952 million litres — satisfying
22% of 2025 national blending target, or
o Compressed biogas — 713 680 tonnes —
satisfying 5% of 2023 national target
* Expected GHG emissions reduction of 9.7
M tonnes of CO,eq and 66 000 tonnes of PM,
* Farmers can earn between INR 550 and INR 1
500 (USD 6.5 - 18) per tonne of rice straw sold

o Transform the residue into a
resource

The result suggests that to mobilize 30 percent of the rice straw produced in Punjab an investment of around
USD 309 million would be needed to collect, transport and store it within a 20-day period.
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BIKE project

ORENEWABLE ENERGY IN eFARM 4.0

3. Water — Energy - Food Nexus: biogas — biomethane VCs in in Italy

QﬁANAGEMENT OF ANIMALQORGANIC FERITILISATION

AGRICULTURE MANURE
REPLACE FOSSIL FUELS ADOPT ADVANCED USE ANIMAL MANURE AND USE ORGANIC FERTILIZER
WITH RENEWABLE ENERGY AGRICULTURAL AND ANIMAL AGRICULTURAL BYPRODUCTS (DIGESTATE) TO RETURN
SOURCES TO REDUCE FARMING TECHNOLOGY TO IN ANAEROBIC DIGESTION NUTRIENTS TO THE SOILAND
POLLUTION AND EMISSIONS CALIBRARE THE NECESSARY TO REDUCE EMISSIONS REDUCE THE USE OF CHEMICAL
RESOURCES FOR CROPS AND PRODUCE RENEWABLE FERTILIZERS
AND ANIMAL FARMS BIOENERGY
L - : - |
s : % Q
& INNOVATIVE FARMING
= PROCESSES
ADOPT ADVANCED SOIL

TILLAGE AND ORGANIC
FERTILISATION TECHNIQUES
TO REDUCE EMISSIONS FROM
SOILS

@ANIMAL QUALITY AND

WELFARE

IMPLEMENT ADVANCED
AGRICULTURAL AND
ZOOTECHNICAL TECHNIQUES
TO IMPROVE THE QUALITY AND
WELFARE OF LIVESTOCK FARMS

BIOGAS AND OTHER PRODUCTION AND U AGROFORESTRY INCREASED SOIL FERTILITY
RENEWABLE GASES OF BIOMATERIALS

PRODUCE METHANE AND DEVELOP AND USE INTEGRATE TREES IN ADOPT DOUBLE CROPS TO
HYDROGEN RENEWABLE ORGANIC, NATURAL AN CULTIVATED FIELDS TO INCREASE CO, CAPTURE AND
FROM AGRICULTURAL RENEWABLE MATERIALS INCREASE PHOTOSYNTHESIS SOIL FERTILITY

BIOGAS AND ORGANIC MATTER IN SOI

Farming for future

www.farmingforfuture.it

The Biogas Done Right Model



http://www.farmingforfuture.it/
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Potentially Contaminated Lands: layer \
developed based on:
- maps of heavy metal concentration in soil;
- national and EU thresholds for heavy
metals in soils.

It was complemented by additional national

datasets for Italy and the district Spree-

NeilRe (Germany). JRC produced the heavy

metal concentration maps available here. /
ﬂ)tentially Underutilized lands: the pan-\

European layer of potentially underutilized

lands was produced specifically for the
context of BIOPLAT-EU using an ad-hoc
methodology based on Landsat 8 and
Sentinel-2 satellite image time series from

2015-2019. Additionally, existing data sets
from related projects as well as data

provided by public and private stakeholders

were integrated. /

Sustainability Tool for Europe and Neighbouring countries
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4. Unlocking the potential of underutilized and contaminated
lands for biomass production in EU and neighboring countries

Source: Pulighe G., Pirelli T., 2023.
Assessing the sustainability of
bioenergy pathways through a
land-water-energy nexus
approach.
10.1016/j.rser.2023.113539

X  Summary

Defined Target Area

Surface (BPS) 7.34 ha
Crop management practices Low
Rainfed
Camelina
1.40 t/ha
10 tonnes
Biodiesel
130 G)
11.52 km
11.52 km
100.00 km

Water supply

Crop

- Yield

- Total Feedstock prod.
Bioenergy Pathway

- Final bioenergy prod.
- Distance (Crushing)

- Distance (Production)
- Distance (Distributor)

Municipalities affected

Biomass Production Stte:  Ferrandina
Biomass Processing Plant:  Ferrandina
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https://esdac.jrc.ec.europa.eu/content/maps-heavy-metals-soils-eu-based-lucas-2009-hm-data-0#tabs-0-description=1
https://doi.org/10.1016/j.rser.2023.113539

agrifood systems?

- Develop context (and time) specific bioenergy value chains taking into
account local biomass availability and energy needs;
- Scale up renewable energy solutions, including bioenergy, to alleviate
dependence on imports and fossil fuels;
- Developing efficient, integrated and circular sustainable agrifood
systems able to:
B s _ * improve nutrients management: avoid/minimize losses (leakages,
EAp— : run off); ensure replenishment (intercropping; compost, mulching,
g = h bioenergy by-products: digestate; biochar);
V * conserve and restore soil quality (soil mulching, avoid burning of
FIERGYSECIOR crop residues, cover crops, organic fertilizers)
* Produce diversified farm’s products; create jobs; support farmer
livelihood
* Rely on diversified source of energy.

residues (Straw, grass ¢\

Conclusions:

- Stronger policy coherence linking energy, food, and climate strategies;
- Increased investment and innovative financing mechanisms for AGS;
- Inclusive approaches benefiting women, youth, and smallholders;

- better data to guide decisions and attract investors.



Thank you

Office of Climate Change, Biodiversity and Environment

www.fao.org/climate-change
www.fao.org/biodiversity



http://www.fao.org/climate-change
http://www.fao.org/climate-change
http://www.fao.org/climate-change
http://www.fao.org/biodiversity
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