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UN PO’ DI TERMINOLOGIA

Frequenza dei diversi termini impiegati per definire la carne prodotta con bioreattori (FAO-
WHO, 2023)
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UN PO’ DI TERMINOLOGIA

Come chiamare i1 sostituti della carni da colture cellularie

Carne in vitro Carne sintetico Carne da coltura cellulare Carne artfificiale

La carne naturale (come tuttii cibi) e costituita da cellule e lo
loro coltivazione avviene con processi haturali all'interno degli

Carne artificiale animali che alleviamo, alimentiamo e curiamo per questo
scopo. L'espianto di qgueste cellule e la loro messa in colturo

extracorporea e un processo totalmente artificiale. AN




La sostenibilita climatica della carne artificiale Giuseppe Pulina

E se al posto della carne ottenessimo mirtilli?
Sarebbero mirtilli «coltivati» o «artificiali»?

! ob
| Food by Design program’s | =
team members Yuki -
Wadamori, Dr. Ben Schon,
Dr. Jan Grant, Julie Latimer,
Matthew Plowman-Holmes
st and Dr. Esther Kim (Image

ingrEdientS credit: Plant and Food

Research).




L a sostenibilita climatica della carne artificiale

) ._ |
0) Food and Agriculture Organization

of the United Nations

English

Food safety and quality

. Background Food control systems Scientific advice Emergencies RMNews Resources

Article in Nature: Food culture and cell-culture

B4 23/04/2025

In a world with mounting pressures on natural resources, rising global protein demands, and an urgent need to
reduce greenhouse gas emissions, the way we produce food is under the microscope—literally. Is it possible 1o
hawve meat without slaughtering, or milk proteins produced without a single cow in sight? Some rapidly evolving
technologies, such as cell-based food production and precision fermentation, hold potential 1o transform the
boundaries of what's possible in agrifood systems. However, as many olher new lachnologies do, call-based food
production has some key areas that can benefit from further (and possibly substantial) improvement, so that they
can evenlually be able to offer options to help produce sufficient amount of food with necessary nutrients, to be not
just safe but more ethical and sustainable.

FAL) arteCig in Nat [
Fwd-';;t:,: i:,:';;}_,:umm i An article by FAD authors and collaborators has been published in Nature on the need for socio-economical and
cross-cultural research on cell-based food production. The article entitled "Food culture and cell-culture: technical,
@ e o F Aﬁ athical and social frontiers™, co-authored by Sghaser Chriki, William Hallman, Jean-Francois Hocquette, Maria-

Pierre Ellies-COury and Masami Takeuchi of FAD's Agrifood Systems and Food Safety Division, provides insights
on the follow-up on the food safety considerations of this newly established food production system.

npj | science of food Comment

Published in partnership with Beijing Technology and Business University & International Union of Food Science and Technology a

https://doi.org/10.1038/s41538-025-00417-8

Food culture and cell-culture: technical,
ethical and social frontiers

Sghaier Chriki, William Hallman, Jean-Francois Hocquette, Marie-Pierre Ellies-Oury &
Masami Takeuchi ® Check for updates

Giuseppe Pulina
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Fig. 1 | Research gaps that need to be filled to better meet the expectations of cell-
based food production. The research gaps in cell-based food production are
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Gli impatti climalteranti della carne artificiale e
Il confronto con la carne naturale.

Diverse difficolta:
1. Sicomparano prodotti diversi

2. |l metodo LCA utilizzato non e
adeguato

3. Le fonti scientifiche sono
fortemente asimmetriche

4. Le metriche impiegate non
SONo corrette
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1. SI comparano prodotti diversi
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. Il metodo LCA utilizzato non e
adeguato per questa comparazione

a) |l modello di
riferimento e diverso

b) Il problema
dell’'allocazione

degli Iimpatti

LSS S PN llunl\
v enietadbumy | | N
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a) Lo standard utilizzato per valutare gli impatti ambientali (anche In
agricoltura) si basa sul metodo LCA [ISO 14040/14044]
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Dall'economia lineare a quella circolare
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Dall'economia circolare a quella rigenerativa

Raw mat.
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Il problema dello ambientale dello scaling up
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Fig. 1 | Research gaps that need to be filled to better meet the expectations of cell-

based food production. The research gaps in cell-based food production are
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Le fillere carni naturall sono |a] un sistema ad alto grado di
rigenerativita e le cui emissioni sono [b| allocate oltre che sul
prodotto principale su una vasta gamma di co-prodotti e
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3. Asimmetria delle informazioni scientifiche

LCA applicato alla
produzione di carne
naturale > 150 articoli
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LCA applicato alla carne
artificiale < 10 articoll

(comprese le review)
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LCA classici
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% )\ OECD-FAO Agricultural

// Outlook 2024-2033

Di quanta carne in piu avremo bisogno al 20337

‘ Produzione mondiale di carne: 354 milioni/anno di tonnellate
@

VN
8] =

! 5 .!\ At

.., Produzione mondiale di carne aumentera al 2033 a 391 Mt = + 37
é milioni di tonnellate/anno finale
I

Tipo di carne ;(r)c;céu(zl\l/lcgw e media 2021- Produzione 2033 (Mt) Aumento (Mt)
Beef and veal 74 Mt 81 Mt +7 Mt

Pig meat 122 Mt 131 Mt +9 Mt
Poultry meat 139 Mt 160 Mt +21 Mt
Sheep meat 17 Mt 19 Mt +2 Mt
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OECD-FAO Agricultural

Scenario dal 2023 al 2033: emissioni di CO,, 7

Con un mix FCE/RFE al 50% per produrre 1 kg di carne
artificiale sono rilasciati 8,5 kg di CO,,_

Ipotizziamo di soddisfare la richiesta di ulteriori 46 milioni di t/anno di carne solo con
la carne artificiale (FAO OECD, 2023)

8,5t di CO,, X 37 milioni di tonnellate = 315 milioni di ton di COZe_’ Carne artificiale

Stima che per la produzione totale di carne = 3,3 Miliardi di ton di di CO,,

Stima che le emissioni legate all'incremento della produzione di carne (+ 37 milioni di ton) saranno del
+6%

Pari a 200 milioni di ton di CO,, === Carne naturale
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Scenario al 2033: investimenti in impianti
Per la produzione di 37 milioni di tonnellate di carne

v’ 1.233.333 bioreattori da 20.000 litri

Capacita di 1 bioreattore: 3 t di prodotto/ciclo per 10 cicli/anno = 30 t/anno.

Da installare (esattaemnte) 137.037 nuovi bioreattori/anno dal 2025 al 2033

ST ATRARmo. L

T FRrmrLfii—T
Lk R "
b 2 AIE i
g, ! (2 LT,
o I e FF Z
L Yl PR Tr U



L a sostenibilita climatica della carne artificiale

Giuseppe Pulina

LCA per la CFP della carne artificiale si
arricchisce di informazioni: 1 fattori di crescita

Journal of Cleaner Production 419 (2023) 138153

Contents lists available at ScienceDirect & Cleaner

Journal of Cleaner Production
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journal homepage: www.elsevier.com/locate/jclepro

Check for

Environmental life cycle assessment of recombinant growth factor wpsie
production for cultivated meat applications

Kirsten R. Trinidad ™', Reina Ashizawa ™', Amin Nikkhah “, Cameron Semper °,
Christian Casolaro“, David L. Kaplan ", Alexei Savchenko “, Nicole Tichenor Blackstone

“ Graduate School of Engineering, Department of Biomedical Engineering, Tufts University, 419 Boston Ave, Medford, MA 02155, USA
" Graduate School of Arts and Sciences, Department of Biology, Tufts University, 419 Boston Ave, Medford, MA 02155, USA

® Friedman School of Nutrition Science and Policy, Tufts University, Boston, MA, USA

“ Department of Microbiology, Immunology and Infectious Diseases, University of Calgary, Calgary, AB T2N 4N1, Canada

Gl autori stimano
un impatto
aggiuntivo non
trascurabile, da un
minimo dello 0,4 al
massimo del 23%
sul totale
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LCA per la CFP della carne artificiale si arricchisce di
Informazioni: la punﬂcazmne da endotossine (1]

41

ACADEMIC
PRESS

Cellular Agriculture
Technology, Society, Sustainability and Science

2024, Pages 469-486

Chapter 30 - Techno-economic
assessments of cellular agriculture

Derrick Risner !, Karen A. McDonald # 3, Justin B. Siegel *>®7 Edward S. Spang !’

cell wall of Gram - bacteria

| batteri Gram negativi
rilasciano piccole quantita
di endotossina
nell'ambiente quando
proliferano e ne rilasciano
grandi quantita quando
sSono Inattivati.

Le LCA della CC condotte In
precedenza presentano limitazioni
significative, nella mancata
considerazione dellarimozione
delle endotossine (tossiche per
le colture cellulari).

La purificazione del medium
dalle endotossine richiede 20-
25 volte piu energia che
produrre un medium non
purificato
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LCA per la CFP della carne artificiale si arricchisce
di Informazioni: la purificazione da endotossine |2]

Global warming potential (log scale kg of CO2e per kg of FBFMO)
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This article is licensed under CC-BY 4.0 'E'-'-} @

Environmental Impacts of Cultured Meat: A Cradle-to-Gate Life
Cycle Assessment

Published as part of ACS Food Science & Technology special issue “Alternative Protein Sources for Responsible
Food Consumption and Production”.

Derrick Risner, Patrick Negulescu, Yoonbin Kim, Cuong Nguyen, Justin B. Siegel, and Edward §. Spang™

Cite Thizs: ACS Food 5S¢ Technal 2025, 5, &1-74 E Heny e

Il GWP (Global Warming Potential) per tutti gli scenari di carne
artificiale (compreso tra 12 e 1508 kg di CO, equivalente per
chilogrammo di carne artificiale) variava da circa I'80% in meno fino
a circa il 2513% in piu rispetto al GWP mediano della carne bovina al
dettaglio, ma in tutti | casi risultava superiore al valore minimo riportato
ner la carne bovina al dettaglio (9,6 kg di CO, equivalente per kg di
~-FBMO =Fat-and-Protein-Corrected Boneless Meat Outpu ).

| GWP di tutti gli scenari con purificazione variava da 246 a 1508
Kg di CO, equivalente per chilogrammo di carne artificiale, ovvero
da 4 a 25 volte superiore rispetto al GWP mediano della carne bovina
al dettaglio (circa 60 kg di CO, equivalente per kg di FFBMO).
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Up date su LCA e scenarl
per la carne artificiale

The International Journal of Life Cycle Assessment (2023) 28:234-254
https://doi.org/10.1007/s11367-022-02128-8

Giuseppe Pulina

LCA FOR ENERGY SYSTEMS AND FOOD PRODUCTS

Ex-ante life cycle assessment of commercial-scale cultivated meat
productionin 2030

Pelle Sinke'® . Elliot Swartz? - Hermes Sanctorum? - Coen van der Giesen' - Ingrid Odegard'

The International Journal of Life Cycle Assessment (2023) 28:234-254

10 days
14,500 L medium

Differentiation
and maturation
2,000 L PR
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Differentiation
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770 kg cultivated meat®

14,500 L medium

Differentiation
and maturation
2,000 L PR

770 kg cultivated meat®

14,500 L medium

Differentiation
and maturation
2,000 L PR

770 kg cultivated meat®

10 days 10 days 10 days
2 L medium 380 L medium 86,000 L medium
harvest #12
Inoculum from Small-scale Small-scale Large-scale 50%
cell bank —> proliferation (a) > proliferation (b) > proliferation >
1.5 ml vial 250 ml flask 50L STR 10,000 L STR
harvest #22
50%
+1 day >
harvest #32
100%
50%
+1 day »
Key parameters
Doubling time: 30 hours .
Maximum cell density during proliferation stages: 50*10° cells/ml 50%
Average cell volume: 3,500 um3£cell
cumulative

770 kg cultivated meat®

Total production run time 42 days Total medium IN

144,382 L medium

Total cultivated meat OUT

3,080 kg cultivated meat®
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Tre gli scenari esplorati al 2030

The International Journal of Life Cycle Assessment (2023) 28:234-254

Fig.3 Carbon footprint of cul- 16
tivated meat in 2030, baseline
scenario with different energy 14

mixes

12

n

kg CO,-eq./kg meat
Qo

Consumo energetico = 22,6 KWh/kg di biomassa

Ambitious

benchmark

i . .

Renewable
Scope 1&2

Global average
energy

243
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@ Energy at facility: other
O Energy at facility: cultivation

m Culture medium

Giuseppe Pulina

Energy Two energy mixes were modeled for this study.
The conventional energy mix was based on a global aver-
age stated policies scenario for 2030 in the World Energy
Outlook (IEA 2019) (for composition see Appendix D), and
heat is generated using natural gas (European market mix for
industrial heat production from Ecoinvent). The sustainable
energy mix was based on on-shore wind and solar PV elec-
tricity (both 50%) and heat from geothermal sources. Three
energy scenarios were defined, using the energy mixes as an
input into different parts of the model, delineated by scope
1,2, and 3 as defined in the Greenhouse Gas Protocol (GHG
Protocol 201 1):

e Ambitious Benchmark 2030: Renewable energy for scope
I, 2, and 3 (scope 3 modeling only for culture medium
ingredients, scaftold, filters, and water purification)

e Renewable scope 1 and 2: Renewable energy for scope 1
and 2 (at the facility), average mix for scope 3 (upstream)

e (Global average energy: Global average energy mix for
scope 1, 2, and 3%



La sostenibilita climatica della carne artificiale Giuseppe Pulina

Quall FER per una produzione
supplementare energeticamente piu
sostenibile al 2033 di carne artificiale?

» Consumo di 0,0223 GWh/ton (Sinke et al., 2022)

artificiale x 37 min tons/anno = fabbisogno 825.100
GWh

» Solo fotovoltaico [rendimento 0,550- 0,175-
GWh/ha] = 1,50 - 4,71 min di ha (agrivoltaico) di
Implanti [senza perdite di rete]

* Solo eolico [turbine da 3,5-4,5 MW, rendimento con
vento 6 m/s 10 GWh/anno]= 82.510 turbine
laltezza 250-300 m, senza perdite di rete]
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N

4. Le metriche
utilizzate
(standard RSl HE A |
IPCC) sono WAL | .=
corrette? 8- . .
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Nel calcolo degli impatti del Carbonio si utilizzano
eq U |Va |e Nnze | PCC (Intergovernmental Panel on Climate Change)

28/ ¢
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L'emivita del CH,
(SLPG) e di circa 10

anni e dopo 50 anni e ol
praticamente ot

scomparso; quella della E o

CO, (LLPG) e di 42 2" o,

anni, ma questa i T
permane In atmosfera

per oltre 1,000 annl

(Muller RA, Muller EA (2017) Fugitive years

Methane _and the ROIe Of Atmosp_herlc Half- _ Figure 1: The persistence of carbon dioxide and methane in the atmosphere as a function of ime. The chart begins when a pulse of the gas is injected into
|_|fe_ Ge()|nf()r GeOStat: An Ove rview 53 d0|: the atmosphere. The legacy effect of methane is miniscule compared to that of carbon dioxide.

10.4172/2327-4581.1000162)
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Debolezza dello [Standard] Global Warming Potential

Rising emissions

Constant emissions

Falling emissions

Giuseppe Pulina
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Fig. 1| Climate impact related to the emission of a greenhouse gas (GHG)

including CO,, CH, and N;0. a Radiative forcing of one pulse emission of a tonne
(t) of GHGs during 500 years. The area under the graph represents the cumulative
radiative forcing. b Global surface temperature change of one pulse emission of at
of GHGs during 500 years. ¢ Cumulative radiative forcing of a continuous yearly
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emission of one t of GHGs during 500 years. d Cumulative global surface tem-
perature change of a continuous yearly emission of one t of GHGs during 500 years.
Note the difference in scale on the y-axis. The calculations are based on a simple
climate model™. Source data are provided as a Source Data file.
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LE NUOVE METRICHE GWP e GWP*

IlpJ ‘ C“rﬂate -E_‘]ﬂd J‘ﬂatrﬂﬂﬂpherll{: SCiEH{:E www.nature.com/npjclimatsci . _ _ _
npj | Climate and Atmospheric Science www.nature.com/npjclimatsci
ARTICLE  OPEN
A solution to the misrepresentations of CO»-equivalent ARTICLE  OPEN | | _ o
emissions of short-lived climate pollutants under ambitious Improved calculation of warming-equivalent emissions for
mitigation short-lived climate pollutants
Myles R. Allen'?, Keith P. Shine(®?, Jan S. Fuglestvedt®, Richard J. Millar’, Michelle Cain(3'*, David J. Frame® and Adrian H. Macey’ Michelle Cain(®'?, John Lynch 7, Myles R. Allen'~, Jan S. Fuglestvedt (3, David J. Frame® and Adrian H Macey®’
ENVIRONMENTAL RESEARCH | : :
LETTERS an Cilmate aﬁd ﬂil‘r‘lGSF}hE’rIC SC|EHCE www.nature.com/npjclimatsci
MATTERS ARISING  OPEN B, Ghack for updetee
st TN Further improvement of warming-equivalent emissions
Stable climate metrics for emissions of short and long-lived leulat E £-¢4
calculation

species—combining steps and pulses

illi i i : . M. A. Smith"%, M. Cain'**" and M. R. Allen ('~
William J Collins®' (2}, David J Frame? (2}, Jan S Fuglestvedt® (2} and Keith P Shine' i AU ent
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LE NUOVE METRICHE S e st
GWP ECOZ-e = E x GWPH |PCC, 1990
GWP* ECOZ-We - (AESLCP/At) X GWPH x H Allen et al. 2018
Evoluzione del GWP* ECO,-we =GWPH x [r x (AESLCP/At) x H + s x ESLCP |} Cain et al.. 2019

 E e l'emissione per un dato GHG, H e l'orizzonte temporale e GWPH e il GWP per un GHG secondo lo standard IPCC
(1990) per un tempo H.

» AEg -r € la variazione del tasso di emissione di un dato SLCP per un intervallo di tempo At, H e 'orizzonte temporale.

* 1 ed s: importanza delllaccumulo (s, stock) e del tasso di emissione (r, rate) per un dato orizzonte temporale H,
calcolati usando una regressione multipla sulla risposta alle emissioni di metano in comuni scenari incentrati sul
periodo 1900-2100.r =0.75, s = 0.25.

Affinamento GWP* ECO,-we = GWP100 x [4.53 x ESLCP(t) — 4.25 x ESLCP(t-20)] Smith et al., 2021
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Confronto fra
vecchie e nuove
metriche

Stima del GWP e
del GWP*
cumulativo a 20
anni di 1 tdi
metano emesso al
Primo anno e con
modifiche annuall
da -2% a +2%

(Correddu et al., 2023)

(sincanne Pulina
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\Figure 1. Estimated twenty-year cumulative CO, equivalents
(ECO,e) and twenty-year cumulative CO, warming equivalents
(ECO,we), calculated applying the global warming potential
(GWP) and the global warming potential star (GWP™), respect-
ively, on twenty-year methane emissions. Starting emission
was 1 kt of CHy/year. (Adapted from Cady (2020), with recal-
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IPCC ha Iniziato a considerare le
nuove metriche :

In summary, hew emissions metric approaches such as GWP* |and
CGTP are designed to relate emissions changes in short-lived GHGs
to emissions of CO, as they better account for the different physical
behaviours of short- and long-lived gases. Through scaling the
corresponding cumulative CO, equivalent emissions by the TCRE,
the GSAT response from emissions over time of an aggregated set of

https://www.ipcc.ch/report/aré/wqgl/

Giuseppe Pulina

IDCC

INTERGOVERNMENTAL PANEL ON ClimaTe chanee

Climate Change 2021

The Physical Science Basis
Summary for Policymakers



https://www.ipcc.ch/report/ar6/wg1/
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E anche la FAO nel report sul metano pubblicato a settembre
2023 (https://www.fao.org/3/cc2468en/cc2468en.pdf)

GWP* Is a useful metric If a time-series of
emissions Is being evaluated, or compared to
another emission scenario, based on impact on
temperature e.g. comparison of benefits from
several competing mitigation pathways.

KI'he equation to convert a methane emission (CHa(t)) to a CO2-warming-equivalent (CO2-we(t)) emission,
using GWP*, is:

COz-WE(t) = GWP 190 X (4.53 X CH4(t) -4.25 X CH4(t-20))

which simplifies to:

\coz-we(t) = 8 x CHa(t) + 120 x ACHa4(t)
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‘e bisogno di nuove metriche

La comunita scientifica del fisici dell'atmosfera chiede una nuova
metrica per gli LLCP e SLCP

IOPPubhshlng Environ. Res. Lett. 18 (2023) 084014 https://doi.org/10.1088/1748-9326/ace204

np) | Climate and Atmospheric Science www.nature.com/npjclimatsc

ENVIRONMENTAL RESEARCH
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Che tipo di GHG emettono 1 due tipi di carne (in CO.,e)?
Carne naturale Carne artificiale

co2

Cattle

1,4%

Meat

CH4

3,6%

\ 4 Milk B2 0
- R g D > mCO2 mCH4 EmN20
_ = =
[ | Sheep [ Eggs

The International Journal of Life Cycle Assessment (2023) 28:234-254
https://doi.org/10.1007/511367-022-02128-8

LCA FOR ENERGY SYSTEMS AND FOOD PRODUCTS

Food and Agriculture L ; ial- i
&?@ Organization of the G L E A M 3 d a S h bo a rd E)r(oa:ir:]tcet:;fﬁ icr)‘/czlceigagsessment of commercial-scale cultivated meat

United Nations

Pelle Sinke'® . Elliot Swartz? - Hermes Sanctorum?® - Coen van der Giesen' - Ingrid Odegard’
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: % tronti
& frontiers o 1 [ORIGINAL RESEARCH
1IN Sustainable Food Systems of: 10,2350/ feufs 201

nuove metriche GWP*

Climate Impacts of Cultured Meat
and Beef Cattle

John Lynch® and Raymond Pierrehumbert

bifmasnhaens Ovaanie and Blanatarey Bhveirs Dansdmant of Bhueiee [invarsitv of Obefared Chefard | iIndad Kinodam

TABLE 1 | Emissions profiles of cultured meat and beef cattle production, expressed as individual gases and total IPCC 5th Assessment Report 100-Years Global
Warming Potential carbon dioxide equivalent (GWP40g COse) per kg of meat output (either cultured meat or bone free beef).

Production system Annotation CO, CH,4 N>O GWP4g9 COse
CULTURED MEAT

Tuomisto and Teixeira de Mattos (2011)—low Cultured-a 1.69 1.69
Tuomisto et al. (2014)—average Cultured-b 361 .67
Mattick et al. (2015b)—average Cultured-c 6.64 0.019 0.0013 7.5
Mattick et al. (2015b)—high Cultured-d 221 0.062 0.0043 25

BEEF CATTLE

Swedish ranch Sweden 0.90 0.8 0.02 28.6
Brazilian pasture Brazil 0.90 1.2 0.03 42.45

USA Midwestern pasture Mid-West USA 0.4 0.8 0.06 43.7
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Risultati [1]

Perpetual consumption

"0 A Brazilian pasture 10 B Cultured-c
Sum
0.8 0.8
b o
c 0.6 0.6
£
=
T 0.4 0.4
<
0.2 0.2
0.0 0.0
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Risultati (2]
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Risultati [3]

5 E All systems [
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rming impact for perpetual consumption at very high rates (250 Mt per year) for beef cattle and cultured meat production systems for 1,000 years.
e individual and combined warming impact of separate greenhouse gases for representative beef cattle (A) and cultured (B) systems. (C-E) show
pacts for all systems.




La sostenibilita climatica della carne artificiale Giuseppe Pulina

Scenario FAO di riduzione delle emissioni al 2050 per tutto Il settore
delle produzioni animali (Correddu & Pulina, EAAP 2024)

Lower emissions scenario based on the potential
B brnrer e percentage reduction of different intervention strategies
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Eanricn 80 Theatre 7 OtiIMa CO2e della produzione di carne artificiale in
Using GWP* to assess the livestock emission in.wpact: the Italian case study fu N ZI one d el | e Stl me d I consum I mMmon d I al I al 2050
fﬁzﬁfijﬁ‘tj\’(ySisLstl:fs;l)l})%lfnif:)rtc:)tf: .:1gmpluli’1n7mlc Italia 39/a, 07100 Sassari, Italy (FA O) 1 C al C O I atl S eC O 1 d O 3 S C e N ar I d I C F P

(Correddu & Pulina, EAAP 2024)
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Conclusioni

Giuseppe Pulina

Carne naturale e artificiale sono due prodotti
profondamente differenti sia sotto il profilo
organolettico-nutrizionale sia sotto quello dei cicli
con cul sono ottenute: confrontare Il loro impatto
climalterante senza tenere conto di questi aspett
non e corretto.

LCA non e in grado di cogliere 'enorme differenza
fra un processo industriale e uno agricolo: anche
con le migliori ipotesi, 1 due risultati sono poco
confrontabili.

| dati disponibili per la LCA della carne artificiale
Sono scarsi e derivanti da pochi autori, mentre per
la carne naturale esiste una vasta letteratura sia
scientifica che grigia.

La produzione di carne artificiale anche con l'uso
delle FER e difficiimente scalabile

L'impiego delle vecchie e delle nuove metriche sia
IN uno scenario BAU per |la carne naturale che in
uno FAQO di riduzione delle emissioni climalteranti
consente di affermare che In proiezione 2030-50 la
produzione di carni naturali impatta meno sul clima
di quella delle carni artificiall.
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