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'The planetary boundaries (PBs) concept | | ' Main regional and global socioeconomic
impacts of PBs exceeding
il *+ Reduction of Gross Domestic Product (GDP);
% ?E « Reduction of agricultural yields (i.e., food security);
i P i
- | " Increasing inflation (e.g., food and energy prices);
* Increasing costs of adaptation strategies to natural
. ~ hazards;
* Increasing vulnerability of the financial sector;
It identifies nine processes (ecological thresholds) that are
critical for maintaining the stability and resilience of Earth * Increasing number of social conflicts, wars, and
SYStem (Richardson et al., 2023) migratory ﬂOWS; Source: European Central Bank, 2023
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'Outline Agricultural global land-use change
(LUC)
1.8 billion ha
€ The planetary boundaries concept 1.6 billion ha HYDES (Goldewiket i)
@ Agricultural global land-use change Je o nabiients lerand e oz
<<,E) 1.2 billion ha
€ Global deforestation trends and drivers L 1 billion ha
il +400%
€ The EU responsibilities 800 million ha
p 600 million ha (1 700 -
€ The EU regulation on deforestation free products 400 million ha 2000)
€ The global vegetable oil sector 200 million ha
0 ha
@ Research study on vegetable oils (preliminary results) 0 200 1000 1500 2020
& Concluding R " Since 1700, global LUC converted around 50% of the wild and
oncluding Remarks
ueing seminatural lands originally present (Elis et al., 2010).
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@ The global vegetable oil sector

@ Research study on vegetable oils (preliminary results)
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est gain

Global deforestation trends and drivers

Historical data from Williams (2006) UN FAD data
“ 1980 § 2020 ~

1700 to 1995

1700 — 2000: -21% global forest cover

| 102 mittion ha net oss
in the 1980s

Since 2000, 5
Mhalyr

95% tropical regions (50% Brazil and Indonesia)

60% beef, soybeans, and oil palm fruits > Forest risk
commodities (FRCs)

30-40% international trade (Embodied deforestation);

Sources: Pendrill et al., 2019, and FAO, 2020
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. oe0grapliic displdacerrierit Ol Tropical deforestation and climate
deforestation change
If Tropical Deforestation were a Country, it Would Rank Third in COze Emissions
= <T United States
[7¢] [7¢]
L1 1l
=5 - ~
il I
European Union -D
Gt CO.e/year
. Total 6HG Emissions EXCLUDING Land-Use Change and Forestry Gross Emissions from Tropical Tree Cover Loss and Peat Drainage
Source: Seymour & Busch, 2016. — WORLD RESOURCES INSTITUTE
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"Outline  The EU responsibilities
| « EU outsources, on average, 40% of its agricultural
@ The planetary boundaries concept consumption (food + energy) (ruckner et al., 2019)
@ Agricultural global land-use change ..._ « Main importer of beef, up to 30% of global imports of palm
P oil and soybeans (Lawson, 2015)
® Global deforestation trends and drivers -
=, Up to 36% of global embodied deforestation (pendril et al., 2019)
¢ The EU responsibilities . Since 1990, the largest importer of FRCs per-capita (Hefich,
2020)
€ The EU regulation on deforestation free products
. Share of palm oil on the EU’s imported deforestation: from
€ The global vegetable oil sector 10% (1990-2008) to 42% (2017) (cuypers, 2013; wwr, 2021)
#Research study on vegetable oils (preliminary results) - At least 50% of the EU supermarket products contain palm
oil derivatives (rack etal., 2016)
@ Concluding Remarks
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€ The planetary boundaries concept
@ Agricultural global land-use change
€ Global deforestation trends and drivers
€ The EU responsibilities
e e
@ The global vegetable oil sector
®Research study on vegetable oils (preliminary results)

@ Concluding Remarks

The EU regulation on deforestation free
products (EUDR)

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

L« 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

Deforestation cut-off
date: 31 - 12 - 2020

SOV PRODUCTS

The EUDR full text is available at: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32023R1115&qid=1687867231461
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Due diligence Potential side-effects in the vegetable
N B - EY - IR oil market
.+ Products descripti . . .
. Qfa;ﬁ; PN Risklevel (by . Further data 1 The implementation of the regulation could cause
+ Country of ‘;‘r’ggffcyt)a”d colecton | | 2 consumption trade-offs among different oils and
i Eroc(ljuctlonG . Deforestation ) Sup;)liers/pro st | | associated environmental impacts in terms of LU
o o activities s substitution change, and natural ecosystem degradation.
+ Socioeconomic
* Suppliers risks
* Buyers * Supply chains
. |dnf?rma:iot_n or]l « Local communities o Stronr?er constrains to FRCs
erorestation free . lsknullineg|ig| e? imports: . . .
attributes EXperiouPs = YESiplacihg I fhe EU P ) Price/substitution
« Information on the effects
respect of laws in N \F:IES; nullllnegligibrl]e?EU # 1 Cpi\ompe_:gnt Others ecological
the Country Of :pn?:inz in the irlueaf:)rl ies |m aCtS
production - - eor Siste P ) ical itionali
SN No ecological additionality
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L Outline The global vegetable oil sector

% Global vegetable oil production (1961 - 2020)

i # The planetary boundaries concept -
g« @ Agricultural global land-use change # ::,,: wdeed
% g w Mt Palm kernel
°" 4 Global deforestation trends and drivers - I

@ The EU responsibilities o
@ The EU regulation on deforestation free products ihbbidibbbbidbbbbibdbbbbbbbbd bt
: * Production (2020): palm oil (37.4%), soybean oil (28.8%),
The global table oil t
¢ The global vegetable oil sector rapeseed oil (12.4%), and sunflower oil (10.1%) Faostat, 2029
#Research study on vegetable oils (preliminary results) - Projections: +12% by 2032 (i.e., + 7Mha) (oecparao, 2023)
@ Concluding Remarks * Foodstuff (60-65%), bioenergy (10-15%), oleochemicals,
animal feed (i.e., oil cakes) (oecparao, 2023)
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"Qutline

€ The planetary boundaries concept

Comparative assessment of the land footprint and

* regulating ecosystem services embodied in the EU

consumption of vegetable oils: an environmental
trade-off analysis among substitute goods

ipar

@ Agricultural global land-use change

=SAF

& Global deforestation trends and drivers

T

€ The EU responsibilities

Giovanni Bausano'2, Mauro Masiero?, Davide Pettenella®,
Mirco Migliavacca? Paul Rougieux? Candan Eylll Kilsedar?, Selene Patani2

€ The EU regulation on deforestation free products

TESAF Dept., University of Padova, 2Joint Research Centre of the European Commission

@ The global vegetable oil sector

@ Research study on vegetable oils (preliminary results)

@ Concluding Remarks

Research project financially supported by the Joint Research Centre (JRC) of the
European Commission (EC) m

European
Commission
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The EU27 trade networks

Research objectives (ROs)

roL st ND: 6.8%
N EST GRC gﬁn(
RO1: To analyse the EU27 trade network of the top four & : :
b vegetable oils (i.e., palm, soy, rapeseed and sunflower oil); ..._ C
< < &
%) %) iy
i RO2: To quantify the EU27 impact in terms of land footprint L -
(i.e., agricultural lands) associated with the consumption of -
the four commodity groups differentiated by producing Ollpalim frults eq
countries; ND: 7.7%
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 Y % »
7% POL .
L \;9/ o ® &
Soybeans eq| e {M ™ Sunflower seed eq.
21
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=’ sunflower seed, rapeseed, oil palm fruits (% on total apparent consumption) between 2000 and 2020.

The EU27 and Italian primary crops top suppliers

Table 2: Producing countries sourcing at least 1% of EU27 apparent consumption for soybeans,

Top ten EU27 consumers (%) and per-capita land
footprint (ha)

) seeds Oil palm fruits Primary crop eq. | LF (Mha) | % on Total Qil palm fruits eq. Rapeseed eq.
<3 BRA (44.9% UKR (24.6%) | FRA(17.3%) | IDN (46.5%) | Soybeans 1408 11.6% £3 0010 0 &
- ARG (32.0%)| ROM (11.9%) | | DEU(16.7%) | MYS (31.0%) £ 0,009 4
g2 USA (9.9%) SPA (10.8%) POL (104%) | PNG (7.2%) Rapesced 913 26.3% gé’ 5 0008 0.8
g2 PRY (4.9%) FRA (9.5%) AUS (104%) | GTM (3.8%) Sunflower seed 842 24.9% B2 | § o7 & - Lo S
= 5 0 9 D e | 5 006 g Se 5] o Se
e IND (1.5%) ARG (8.6%) UKR (8.0%) HND (3.8%) EU27 - - 5 L g N R o o\a oF
<C CAN (1.4%) HUN (8.2%) CZE (5.0%) COL (3.1%) Oil palm fruits %5 T1% <C 2 g’zi \ %om
Eﬁ UKR (1.3%) BGR (7.8%) ICAN (4.6%) | THA (1.0%) Total 340.8 100.0% Eﬁ o’ms \ \ :‘,9”\0 2 001
- I g £ il -
A (2.2% 4%
Pris y . | LF (Mha) | % LF on Total 0,001
TTA (1.8%) HUN (3.0%) FImAry €rop €4 el onﬂ o 0,000 . . 0,0 -
SVK (1.2%) GBR (2.3%) Soybeans 213 492% [SITA} SPA = DEU = BEL = FRA = NED m POL 5 DEN s SWE mIRL, #DEU s FRA = POL = BEL = NED[ = ITA hSWE u CZE u AUT u SPA
LTU (1.8% Rapeseed 37 8.5%
oo ltaly b °
SVK (1.7%) Sunflower seed | 12.4 28.5% Soybeans eq. Sunflower seed eq.
DEN (1.6%) - -
Oil palm fruit 6,0 13.8% o
BGR (1.5%) TP i 010 R 005 g o
EQ% Total 434 100.0% 009 v o3
008 0020 g
Countries names follow Alpha-3 codes ISO 3166-1 Italy covered 12.7% of the o 37 s ®
. . . . £ 006 S 0015 5o o
42 countries supplied >=99% of the EU27 consumption ~ EU27 apparent consumption § s g S
. . So04 g - S wmn o
Top 5 Italian suppliers: B3 oF o S oo 8 N
» Soybeans: ARG (52.4%), BRA (21.8%), PRY (7.9%), ITA (6.3%), USA (5.1%); 002 o 0005 <®
» Sunflower seed: UKR (34.5%), RUS (19.3%), ITA (14.9%), HUN (8.4%), ROM (6.8%); 001 l l - . . . . w00 .
. o, 0/ \- 000
: R?peseed' .CAN (19'4 /o), FRA(16'6)‘ RUS (12'2)’ DEU (10'3)’ UKR (5'7 A))’ = FRA s SPA/= ITA § DEU = POL = DEN = BEL u PRT = HUN s CZE ISP FRA = ROM= DEU = BEL = NED = BLG = GRE= PRT
» Qil palm fruits: IND (64.2%), MYS (23.5%), PNG (5.7%), GTM (1.7%), THA (1.4%);
23 24
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Trade-offs between oil yield (m?/L) and ecological
conservajcion

Lana 1rootprint or oIl proauction (mZL)

(o)
A 4

60 50 a0
BIODIVERSITY-CARBON-WATER OPTIMIZATION RANKING

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 x; values; soybeans (yellow) overall centrality;
rapeseed (violet) and sunflower (grey) perform very differently across countries;
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@ Research study on vegetable oils (preliminary results)

@ Concluding Remarks
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Concluding remarks

Agricultural-driven global LUC-> trade-offs between food-energy
security and ecological impacts (e.g., biodiversity conservation,
climate and water regulation)
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