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Objectives

PARIS2015

UN CLIMATE CHANGE CONFERENCE

COP21-CMP11

Az ENSZ Eghajlatvaltozasi
Keretegyezményben (UNFCCC)
résztvevd felek 21. konferencidja, 195 allam
(+EU) részvételével 2015. november 30.
és december 11. k6zott Parizsban
(CoP: Conference of Parties)

Egy olyan kotelezé erejl globalis megallapodas
aldirasa, amely betartasaval sikeriil visszaszoritani
az éghajlatvaltozast és 2°C alatt tartani
a hémérséklet-névekedést 2100-ig

Ml A—CEL?

Ml FOROG Ha az atlaghémérséklet a szazad végére tébb
KOCKAN', mint 2°C-kal né, az atlagos vizhémeérséklet és
a tengerszint emelkedni fog. Jellemzébb lesz
a szélséséges idbjaras, tdbb aszallyal, arvizzel és
terméteriiletek csdkkenésével és éhinséggel kell
szamolnunk. Mlliéknak kell elhagynia az otthonat

-
MIT KEPVISEL
* jogilag mindenkire kdtelezé megallapodas Az EUu?
* igazsagos és ambiciézus vallaldas minden allamtél
« szigoru atlathatésagi és elszamoltathatésagi szabalyok
« rendszeres feliilvizsgalat
MI AZ EU
VALLALASA?

A tagdllamok szamara kotelezé érvényl unidés
vallalds, hogy dsszességében a 1990-es szinthez
képest 2030-ig legaldbb 40%-kal csékkentik az
UHG-kibocsatast. Emellett az Eghajlat-valtozasi
Alap (GFC) finanszirozasaval és beruhazasokkal
tamogatjak a fejlédé orszagokat.

of the European Green Deal

Az EU 2030-ra és 2050-re
vonatkozd éghajlatvédelmi
torekvéseinek fokozasa

/

Az ipar mozgositasa a
kérnyezetbarat és korforgasos

és és korszer(i
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A kutatas mozgoésitasa és
az innovacié elémozditasa

atalakitasa a Szennyezéanyag-mentességi célkitiizé
LU ELGEIGI[TEL B {oxikus anyagoktdl mentes kornyezetért

Az 6koszisztemak és a biologiai
sokféleség megovasa és
helyredllitasa

Az eurdpai
z6ld meg-
% poda JAtermel6tol a fogyaszt6ig”
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F2F and Biodiversity Strategy

example of some highlighted areas
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Greenhouse Gases

SIRICE EEEEUMIER o 17 UnE GHGs of agricultural origin
national inventory g g

- CO,

* CH,

* N,O

* F-gazok (HFC-k, Sk,
NF;)

Summary: based on GWP (Global Warming Potential)




@ GHG sources of agricultural origin

LULUCF:
Biomass;
Dream;
Soil;
Wood
products.

{ < o3 ' ! s ’ v
» L
A L
Soll respiration ﬂ e ?ﬂ

Soil Carbon

Forras:2006 IPCC Gils.




Allocation of agricultural resources
Agricultural sector - technological Other emissions related to the
emissions agricultural sector

Digestion (CH4); Energy: fuel and fuel
Fertilizer treatment (CH4, N20); consumption;

Rice cultivation (CH4); Industrial processes: e.g. fertilizer
Agricultural soils (CH4, N20); production, food processing,

Stubble burning (CH4, N20); LULUCEF: sequestration/emission
Liming (CO2): of CO2 from mg. soils

Use of urea and other C-containing Waste: management of
fertilizers (CO2). agricultural waste.
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Emissions related to the agricultural and food
iIndustry sector

Total gross output Mo., 2018

65 Mt CO2-equivalent
— Hulladék-

kezelés
Fogyasztas J

Csomagolas

Kiskereske-
delem

~ Supply chain: 35%

Nem- Kozlekedés

A

élelmiszer-
ipar Feldolgozas

Termelés
(energia és
lzemanyag

felhasznalas)

Non-food industry, 73%

Termelés L AgriCUItural

(allat- production: 56%
tenyésztés és
g: — novény-
R termesztés)

Fold- | Land use: 1%

hasznalat

(Termelés) Forras: AKI, 2022.
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Emissions from agricultural production, at the
macro level

Total agriculture and food industry net

output Mo., 2018
17 Mt CO2-equivalent

Hulladék-

kezelés
Fogyasztas

Csomagolas

Kiskereske-
delem

Novénytermesztés
(rizstermesztés,
mitragyak, - 56%
talajjavitdanyagok
hasznalata)

Kozlekedés

Feldolgozas

Termelées
(energia és
15% { lizemanyag

felhasznalas)

Termelés ,ﬁ” it -
(allat- attenyesztes 0
41% — tenyésztés és (emésztés, - 44 /O

névény- tragyakezelés)

termesztés)

Fold-

hasznalat
(Termelés) .
Forras: AKI, 2022.




Why do we also deal with LCA?

European | English Searct
Commission @ d

Home > .. > Law > Planning and proposing law > Better Regulation: why and how > Better regulation: guidelines and toolbox > Better regulation toolbox

Better regulation toolbox Chapter 8 — Methodologies for analysing_impacts
in impact assessments, evaluations and fithess
checks

PAGE CONTENTS Chapter 1 — General principles of ‘better

« TOOL #56. Typology of costs and benefits

TOOL #57. Methods to assess costs and benefits

TOOL #58. EU Standard Cost Model

TOOL #29. Cost estimates and the ‘one in, one out’ approach
TOOL #60. Baselines

TOOL #61. Simulation models

TOOL #62. Multi-criteria decision analysis

TOOL #63. Cost-benefit analysis

TOOL #54. Discount factors

« TOOL#65. Uncertainty and sensitivity analysis

] regulation’
Related links

« TOOL #1. Principles, procedures & exceptions
« TOOL#2. The regulatory fitness programme (REFIT) and the Fit
« TOOL#3. Role of the Regulatory Scrutiny Board

Impact assessment tools adopted by the European
Commission

« TOOL#66. Life cycle assessment

‘ Forras: COM(2015) 2021 update




LCA thinking in EU policy evaluations

Public procur. (LCT,LCC)

Resource energy flagship

(LCT,LCA,LCC)

38 Ecolabel (amendment) (LCT,PEF)
36 Energy Labelling (LCT,LCC)
34 Ecodesign (All)
32
30 WasteFD
28 Waste prevention strategy (LCT,LCA)
% (LT LOALEE) GPP (LCT,LCC)
24 Sustain. Use resources (LCT) REACh
22 Integrated (LCT)
20 EOL Vehicles (LCT) Product
18 _— Policy
16 (LCT,LCA)
14 Packaging
12 (LCA)
10 Ecolabel

8 (LCT,LCA)
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Single use plastic

_ (LCT,LCA)

EU Green Deal
(LCT,LCA)

Sustainable
investments
(LCT,LCA,PEF)
Circular
Economy
Action plan
(LCT,LCA,PEF)
Biodiversity
strategy
(LCT,LCA,PEF)
Farm to fork
strategy
(LCT,LCA,PEF)




Rationale for adopting LCA tool

Amongst European Commission Tool for Assessing Environmental Impacts of
systems (Better Regulation toolbox)

|dentification of the most important burdens and most relevant life cycle stages contributing to
environmental and social impacts.

Identification of unintended burdens shifting between environmental (and/or socio-economic)
Impacts (reducing one impact while increasing another) and over life cycle stages

Policy development- Examples of LCT-based European environmental policies are the
Communication on Sustainable Consumption and Production (CEC 2008a) and the
Communication on Circular Economy (CEC 2015b).
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Reasons

Research on the effects of climate change on agriculture is expanding
exponentially.

Plant cultivation plays a greater role in CCI (climate change impacts)
modeling compared to animal husbandry.

Life cycle analyzes examining livestock sectors mainly deal with
ruminants.

Understanding the sector's vulnerability provides an opportunity to
develop an adaptation framework that can be used to classify and
characterize livestock technologies that are more resilient to climate
change.

Understanding the adaptation of the sector to climate change is
necessatry.

It is necessary to find a balance between reducing environmental
impacts and increasing animal welfare demands while maintaining the
profitability of the sector.

Production and consumption
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Pork sector life cycle analysis
USA, 2019

Lower GHG emissions, energy and water consumption were observed in housing
technology suitable for group placement of pregnant sows compared to individual
housing, the use of alternative housing technology reduces the global warming potential
(GWP):

CH4 emissions decreased by 2.9 percent;

N20O emissions decreased by 2.1 percent;

feed consumption was 1.92 percent lower.

At the same time, the space requirement of the barns is 65 percent larger, the additional space
requirement increases the global warming potential, which partially offsets the lower GWP during
production during the expected 10-year lifespan of the barns.
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Applied tools

Model:
ReCiPe midpoint 2016 (H) V1.13

Softver:
OpenLCA 1.10.2

Database:
AGRIBALYSE® 3.0




Pig sector LCA

Pig sector LCA can be conducted by
dividing the production system into
three modules relating to the life-
cycle stages

(. N\

Feed production Pig production Primary processing
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Life Cycle Analysis of Pig sector

Farm Gate Pig model LCA Model at Farm Level (Cradle to Farm-gate)
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' Steps to conduct LCA In pig production

Goal and Scope

o
LCA of a 1kg
pig meatin
produced in
both
conventional
and organic
production
system from

cradle to farm
gate.

Pig produ

=

\.

LCI-Life Cycle Inventory

if e Sustainable pi
Lite Cycle i pig \ -
Costing Assessit.__ production / Lite Cydle

/ Life Cycle T
Environmental /
\""'w-m_é_hggy_essment

. Social

" Assessment -

Life Cycle Impact Assessment

»

Collection of emission data to the
environment for each production stage
along the wvalue chain(Feed production,
pig meat production in organic and
conventional system, mantuire
management, inputs, resources etc to

create an inventory.
Feed

production

Farm
inputs Housing
management
Manure
management

Landuse Resource depletion

’ Global warming
Human Health Q
600
Acidification

i O

Ecotoxicity

Areas of intervention

»

Feed production

Manure management

Resource use
efficiency

¥

Interpretation

T ——————




Pig Supply Chain Environmental performance A
Assessment Guideline (1ISO 14044)

4 GOAL AND SCOPE DEFINITION N /INTERPRETATION\
Outlining the goal of the LCA e ™
Describing Functional unit and System Boundary Interpretation of
, LCA results
\_ Impact Categories )
- /
LIFE CYCLE INVENTORY 1
/Animal Population and Production\
Feed _ R v
Production(LEAP e ety 7 h
by FAO) Reporting
\ Primary processing / communication
I— of LCA results

LIFE CYCLE IMPACT ASSESEMENT l i \\ //




Inventory - Midpoint A " Endpoints
Climate Change
% Ozone depletion E
Human toxicity
| / Respiratory inorganics E Human health
Ve Noise
Pig Sector ’ 7| Photochemical Ozone formation <
Lifecycle / /+ lonizing radiation Ecosystem
Inventory > Acidification Quality
elementary flows Eutrophication

Ecotoxicity

Land Occupation

Water consumption

Resource depletion

Fossil energy Demanded

@//J//
K\// NI

ReCiPe Model 2016




A Simplified Farm Level LCA Calculation

Goal, Scope, System boundary,
and Functional Units description
(system Boundary)

v

Pig population- draw Pig flow
diagram (inventory)

y

Manure management system (in
house, outside house storage and
treatment, manure utilization

'

Annual Pig production factsheet,
(number/quantity, LW, sales dates)

A

Use animal date to calculate annual
animal energy requirements and

DM intake
v

Calculate actual amount of feed DM
consumed annually from purchased
and home- grown/grazed feeds

\ 4

Define feed DM digestibility and calculate Volatile Solids
excreted

From DM intake and feed %N, calculate feed-N intake by pigs

|

From product yield and product %N, calculate product -N output

!

Calculate N excreted from Nintake'Nproducts

2

(
L Calculate enteric CH, }_

v

Determine percentage of different manure management, usage
(deep pit, lagoon compost, biogas digesters, land application)

1

For each feed, determine GHG/kg DM for production,
processing, storage and use.

!

Define quantity of each Functional Unit(UF)

!

Calculate kg CO, eq /FU

Calculate CO, eq from
Lfeeds used (including

wastage)




Vizsgalatba vont tartas technologiak

Conventional Ecological Conventional Convetional

Intensive extensive Label Rouge Label Rouge

extensive Semi-intensive




Assessed Pig Systems

Organic Conventional
Conventional Conventional-
-Label Rouge Label Rouge
(with run (Outdoor)-
systems)
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Environmental impacts of producing 1kg
of pig meat under different systems

Relative environmental impacts per unit of production(1kg) under

different systems
Fossil resource scarcity

2,00-*
Water consumption./ \.Freshwater ecotoxicity
1,50

Terrestrial ecotoxicity » Freshwater eutrophication

Terrestrial acidification *~_ » Global warming

Mineral resource scarcity \ “Land use
Marine eutrophication” "Marine ecotoxicity
-e—-Conventional =+=Organic Label Rouge (outdoor) -e—Label Rouge (run systems)
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Environmental impacts of producing 1kg
of pig meat under different systems

Water consumption (litres) per 1kg of pig meat

produced in different systems Global warming (kg CO, eq) per 1kg of pig

100 meat produced in different systems

90 87,692 4,272
80

70

60

50 45,253

3,343
2,462 2,412
40 35,628 34,441
30
20
10
0

m Conventional = Organic Conventional Organic Label Rouge Label Rouge
Label Rouge (outdoor) m Label Rouge (run systems) (outdoor)  (run systems)

litres
Kg CO2 eq
w M b~ O

SO P P N N W




Environmental impacts of producing 1kg
® of pig meat under different systems

Land use (m?2a crop eq) per 1kg of pig meat Mineral resource scarcity per 1kg of pig meat
produced in different systems produced in different systems (kg Cu eq)
12 0,025
10,267
10 0,020 0,018 0,019 0,018
8 0,015
0,015
6 5,083
0,010
4 3,303 3,637
0,005
2
0,000
0 . .
. : C t 1 O Label R Label R
Conventional Organic Label Rouge  Label Rouge onventiona Tganic abel Rouge  Label Rouge
(outdoor)  (run systems) (outdoor)  (run systems)



Environmental impacts of producing 1kg™

A

® of pig meat under different systems

Terrestrial ecotoxicity (kg 1,4-DCB) per 1kg of
pig meat produced in different systems

o 4,216
4

4

3 2,913

3

2

2

1

1

0

Conventional Organic

3,068

Label Rouge
(outdoor)

3,117

Label Rouge
(run systems)

0,090
0,080
0,070
0,060
0,050
0,040
0,030
0,020
0,010
0,000

Terrestrial acidification (kg SO2 eq) per 1kg of
pig meat produced in different systems

0,038

Conventional

0,079

Organic

0,057

Label Rouge
(outdoor)

0,046

Label Rouge
(run systems)
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Conclusions and Perspectives

* Feed production and Manure management are the main hotspots in pig
production LCA (Cradle to farmgate)

* Implementing the Best Available Techniques (BATs) and Good Agricultural
Environmental Conditions Iin the Sector will play crucial role in
decarbonising the pig sector.

 Organic is not always equivalent to lower Environmental Footprint

- Efficiency is Key in attaining lower Environmental footprint- This explains
why the” conventional system has lower footprint per unit of production
compared to Organic ones.

* More funding for Farm LCA tool development is required to promote farm
level Assessment.

« Joint approach and open data sharing by all actors across the value chain
can promote.
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