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The planetary boundaries (PBs) concept

It identifies nine processes (ecological thresholds) that are 
critical for maintaining the stability and resilience of Earth 

system (Richardson et al., 2023)
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Main regional and global socioeconomic 
impacts of PBs exceeding

• Reduction of Gross Domestic Product (GDP);

• Reduction of agricultural yields (i.e., food security);

• Increasing inflation (e.g., food and energy prices);

• Increasing costs of adaptation strategies to natural 
hazards;

• Increasing vulnerability of the financial sector;

• Increasing number of social conflicts, wars, and 
migratory flows; Source: European Central Bank, 2023
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Agricultural global land-use change 
(LUC)

+400% 
(1700 -
2000) 

Since 1700, global LUC converted around 50% of the wild and 
seminatural lands originally present (Ellis et al., 2010). 
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Global deforestation trends and drivers

• 95% tropical regions (50% Brazil and Indonesia)
• 60% beef, soybeans, and oil palm fruits à Forest risk 

commodities (FRCs)
• 30-40% international trade (Embodied deforestation);

Since 2000, 5 
Mha/yr 

1700 – 2000: -21% global forest cover

Sources: Pendrill et al., 2019, and FAO, 2020
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Geographic displacement of 
deforestation
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Tropical deforestation and climate 
change
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The EU responsibilities
l EU outsources, on average, 40% of its agricultural 

consumption (food + energy) (Bruckner et al., 2019)

l Main importer of beef, up to 30% of global imports of palm 
oil and soybeans (Lawson, 2015)

l Up to 36% of global embodied deforestation (Pendrill et al., 2019)

l Since 1990, the largest importer of FRCs per-capita (Heflich, 
2020)

l Share of palm oil on the EU’s imported deforestation: from 
10% (1990-2008) to 42% (2017) (Cuypers, 2013; WWF, 2021)

l At least 50% of the EU supermarket products contain palm 
oil derivatives (Brack et al., 2016)
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The EU regulation on deforestation free 
products (EUDR)

• Main objective: to minimize the EU contribution to deforestation and 
forest degradation embodied in trade

• How: by imposing a mandatory due diligence for all the operators placing 
FRCs (cattle, cocoa, coffee, oil palm, soy, rubber, and wood products) 
within the EU market or exporting them outside the EU borders

The EUDR full text is available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32023R1115&qid=1687867231461

Deforestation cut-off 
date: 31 - 12 - 2020
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Due diligence
Information 
gathering

Risk null/negligible?
à YES: placing in the EU 

market

Risk mitigation

• Products description
• Quantity
• Country of 

production
• Land-use Geo-

localization 
• Suppliers
• Buyers
• Information on

deforestation free 
attributes

• Information on the
respect of laws in 
the country of 
production

• Risk level (by 
country and 
product)

• Deforestation 
activities

• Socioeconomic 
risks

• Supply chains
• Local communities
• Expert groups

• Further data 
collection

• Independent audit 
• Suppliers/product

s substitution
…

Risk analysis

Risk null/negligible?
à YES: placing in the EU 

market

Competent 
Authorities
in each EU 

member state
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Potential side-effects in the vegetable 
oil market

The implementation of the regulation could cause 
consumption trade-offs among different oils and 
associated environmental impacts in terms of LU 

change, and natural ecosystem degradation.

Price/substitution 
effects

No ecological additionality

Others ecological 
impacts:

Stronger constrains to FRCs 
imports:
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The global vegetable oil sector 

• Production (2020): palm oil (37.4%), soybean oil (28.8%), 
rapeseed oil (12.4%), and sunflower oil (10.1%) (Faostat, 2023)

• Projections: +12% by 2032 (i.e., + 7Mha) (OECD&FAO, 2023)

• Foodstuff (60-65%), bioenergy (10-15%), oleochemicals, 
animal feed (i.e., oil cakes) (OECD&FAO, 2023)
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Research objectives (ROs)

RO1: To analyse the EU27 trade network of the top four 
vegetable oils (i.e., palm, soy, rapeseed and sunflower oil);

RO2: To quantify the EU27 impact in terms of land footprint 
(i.e., agricultural lands) associated with the consumption of 
the four commodity groups differentiated by producing 
countries;

RO3: To assess the trade-offs between oil yields per hectare 
(food-security) and ecological impacts associated with the 
production of the four vegetable oils consumed in the EU27
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The EU27 trade networks

Oil palm fruits eq. Rapeseed eq.

Soybeans eq. Sunflower seed eq.

ND: 9.3%

ND: 8.0%ND: 6.8%

ND: 7.7%

22



05/10/2023

12

Top 5 Italian suppliers:
• Soybeans: ARG (52.4%), BRA (21.8%), PRY (7.9%), ITA (6.3%), USA (5.1%);
• Sunflower seed: UKR (34.5%), RUS (19.3%), ITA (14.9%), HUN (8.4%), ROM (6.8%);
• Rapeseed: CAN (19.4%), FRA (16.6), RUS (12.2), DEU (10.3), UKR (5.7%);
• Oil palm fruits: IND (64.2%), MYS (23.5%), PNG (5.7%), GTM (1.7%), THA (1.4%);

EU27

Italy

Italy covered 12.7% of the 
EU27 apparent consumption42 countries supplied >=99% of the EU27 consumption

The EU27 and Italian primary crops top suppliers
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Top ten EU27 consumers (%) and per-capita land 
footprint (ha)
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Trade-offs between oil yield (m2/L) and ecological 
conservation

• The lower the impact in terms of Land Footprint, the higher the ecological values 
potentially impacted by land-use change activities;

• Broad range of ecological scores (e.g., LF<7.3 – dashed red line -);

• Palm (green) higher mean xi values; soybeans (yellow) overall centrality; 
rapeseed (violet) and sunflower (grey) perform very differently across countries;
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Concluding remarks
• Agricultural-driven global LUCà trade-offs between food-energy 

security and ecological impacts (e.g., biodiversity conservation, 
climate and water regulation)

• Producing countries perform differently both in terms of land 
footprint (LF) per unit of product, and embodied ecological 
impacts

• Among vegetable oils: Palm oil performs better in terms of LF but 
may be worse in terms of potential ecological impacts

• Substitution of palm oil with other vegetable oils may have a 
greater impact in terms of global LF and uncertainty regarding the 
overall ecological impacts

• EU policies should shape the EU market, by assessing future 
LUC activities across consumption alternatives in relation with 
specific conservation targets at subnational level
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