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The Sdcietal Role of Meat
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System Summit final documentation on Sustainable Livestock,
which we believe is a most appropriate statement to conclude
this editorial piece. It reads: “Human civilization has been built
on livestock from initiating the bronze-age more than 5000 years
ago toward being the bedrock of food security for modern so-
cieties today. Livestock is the millennial-long proven method to
create healthy nutrition and secure livelihoods, a wisdom deeply
embedded in cultural values everywhere. Sustainable livestock
will also provide solutions for the additional challenge of today,
to stay within the safe operating zone of planet Earth’s bound-
aries, the only Earth we have.”
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The Dublin Declaration — October 2022

The Dublin Declaration

4ANEN UNTERSCHRIFTEN AKTIVITATEN AUTHORSHIP ENGLISCH FRANZOSISCH PORTUGIESISCH SPANISCH DEUTSCH ITALIENISCH

DIE DUBLIN DEKLARATION DER
WISSENSCHAFTLER ZUR
GESELLSCHAFTLICHEN ROLLE DER
NUTZTIERHALTUNG

Absicht dieser Deklaration

Die Nutztierhaltung muss auf der Grundlage hochster wissenschaftlicher Standards weiterentwickelt
werden. Sie ist flr die Gesellschaft zu kostbar, um Opfer von Vereinfachung, Reduktion oder
Fanatismus zu werden. Nutztiere missen in der Gesellschaft integriert sein und breite Zustimmung
finden. Dazu werden Wissenschaftler aufgefordert, verlassliche Nachweise flr ihre Erndhrungs- und
Gesundheitsvorteile, 6kologische Nachhaltigkeit, soziokulturelle und wirtschaftliche Werte sowie
Ldsungen fur die vielen erforderlichen Verbesserungen zu liefern. Diese Erklarung soll den vielen
Wissenschaftlern weltweit eine Stimme geben, die in den verschiedenen Disziplinen fleiRig, ehrlich und
erfolgreich forschen, um zu einem ausgewogenen Blick auf die Zukunft der Nutztierhaltung zu
gelangen. N

1173

UNTERSCHRIFTEN

Letzte Aktualisierung:

1 08. November 2023

Herausforderungen fir Nutztiere

Die heutigen Lebensmittelsysteme stehen vor einer beispiellosen doppelten Herausforderung.
Einerseits wird gefordert, die Verfugbarkeit von Nahrungsmitteln aus Nutztieren (Fleisch, Milchprodukte,
Eier) zu erhéhen, um dazu beizutragen, den ungedeckten Ernahrungsbedarf von schatzungsweise drei
Milliarden Menschen zu decken, fir die Nahrstoffmangel zu Wachstumshemmung, Auszehrung, Anamie
und anderen Formen der Unterernahrung beitragen. Andererseits stellen einige Methoden und der
Umfang von Tierproduktionssystemen Herausforderungen in Bezug auf Biodiversitat, Klimawandel und
Nahrstoffflusse sowie Tiergesundheit und Tierschutz im Rahmen eines umfassenden One-Health-
Ansatzes dar. Angesichts des starken Bevdlkerungswachstums, das sich hauptsachlich auf
soziodkonomisch geféhrdete und stadtische Bevélkerungsgruppen in der Welt konzentriert, und wo ein
GroRteil der Bevolkerung fur inren Lebensunterhalt auf Nutztiere angewiesen ist, wachsen die
Herausforderungen in Bezug auf Versorgung und Nachhaltigkeit exponentiell und die Férderung
evidenzbasierter Lésungen wird immer dringender.



Warum mussen wir [KES—
genau schauen?




Warum sprechen wir uber Methan ?
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Source: https://futureearth.org/2020/07/15/global-methane-emissions-have-risen-nearly-10-percent-over-last-20-years/
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...und weil Methan besonders

klimarelevant ist

https://www.epa.gov/ghgemissions/overview-greenhouse-gases

Properties of

Methane

Chemical Formula: CH,
Lifetime in Atmosgp
12 years
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1. Methan ist ein kurzlebiges Gas

2. Grasflachen sind ein essentieller Bestandteil
unserer Biosphare und mussen zwingend von
Weidetieren bearbeitet werden

3. Andere Alternativen zur Milch (und anderer
tierische Produkte) haben einen spurbar
hoheren CO2 Ausstol3 pro Nahrstoff

4. Biogenes Methan reichert sich vermutlich
nicht in der Atmosphare an
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1. Methan ist ein kurzlebiges Gas

Ein CO2 Molekul wird in der Atmosphare nicht
abgebaut. Einmal ausgestoBen, verbleibt es dort auf
allé Zeiten bis es irgendwann von Photosynthese wieder
aufgenommen wird (vielleicht auch nie)

Ein CH4 Molekul verbleibt nur wenige Jahre in der
Atmosphare bis es abgebaut wird. Dh eine konstante
Menge an Ausstol3 hat keine weitere Klimawirkung zur
Folge, und eine sinkende Menge hat eine kuhlende
Klimawirkung

(tatsachlich ist es noch viel komplizierter)
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Anzahl MilchkUhe weltweit 1960-2021

Trends in Dairy Cattle Stock by Continent (1961-2020)
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Forschungsinstitut far Nutztierbiologie,
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journal homepage: www.elsevier.com/locate/scitotenv

Enteric methane emission factors, total emissions and intensities from M) |
Germany's livestock in the late 19th century: A comparison with the today's e

emission rates and intensities

B. Kuhla ®*, G. Viereck ”

@ Research Institute for Farm Animal Research (FBN), Institute of Nutritional Physiology “Oskar Kellner”, Wilhelm-Stahl-Allee 2, 18196 Dummerstorf, Germany
Y Research Institute for Farm Animal Research (FBN), Wilhelm-Stahl-Allee 2, 18196 Dummerstorf, Germarny

HIUGH.E I G HI:S GRAPHICAL ABSTRACT

 Historic enteric CH4 emission factors are
greatest for adult male cattle.

+ Enteric CH4 emission from German live-
stock was 898 kt in 1883 and 1061 kt in
1892.

+ Compared to 1892, Germany's livestock
has been emitting less enteric CH, since
2003.

+ CH,4 emission intensities for meat and
milk decreased from 1883 to 2020.

» Animal performance gain reduced CH4
emission intensities over the years.




In den Klimamodellen ist dieser Unterschied zwischen lang- und
kurzlebigen Substanzen hingegen bertcksichtigt. Die Senkung der
globalen Methanemissionen ist ein unverzichtbares und kurzfris-
tig hochwirksames Mittel, um die globale Erwarmung auf maxi-
mal 1,5 bis 2 °C zu begrenzen. Denn eine Reduktion der Metha-
nemissionen kann den Klimawandel kurzfristig wesentlich starker
eindammen als dies in den Treibhausgasinventaren ersichtlich ist.
Nur mit einer massiven Senkung dieser Emissionen verbleibt eine
Chance, rechtzeitig Klimaneutralitat zu erreichen. Ohne eine sol-

Verminderung von Treibhausgasemissionen und Anpassung .
an die Folgen des Klimawandels fir ein nachhaltiges < <\
A

G OA L \ Schweizer Erndhrungssystem
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2. Grasflachen sind ein essentieller Bestandteil
unserer Biosphare und mussen zwingend von
Weidetieren bearbeitet werden

Island of Rhodes

Report of Wind
Energy Potential

Areas of Wind Energy Potential
B 6-7 m/sec
Wl 7 -8 mysec
B 8- 9mysec
B - 9 misec

‘; »-<
) Kiotari

B Active fires last 48 hours
I Active fires last 7 days 14

Source: Nasa FIRMS data, 27 July B]B]



2. Grasflachen sind ein essentieller Bestandteil
unserer Biosphare und mussen zwingend von
Weidetieren bearbeitet werden

There have been severe consequences of

rcent decades of

Hadjigeorgiou Pastoralism: Research, Policy ¢

httpy/ torali Lcom/content/
pfuww pastoralismiournalcom/content’ g4 rming activity in the mountainous and disach™e

result of modern development forces (mudermzatmn) with the consequent abandon-

RESEARCH ment of pastoral areas (Zervas 1998; de Rancourt et al. 2006; Hadjigeorgiou and Zervas

jon has brought changes in vegetation dynamics (mainly invasion of

reece, m:-llﬂl‘y' das a

Past’ present ligneous [woody] vegetation) and therefore in landscape structure and composition

P "houvardas 2005). Subsequently, thergase mymagLisk of environ-

loannis Hadjigeorgiou ) . >
mental hazards of which the most dramatic is th@ uncontrolled forest fiJes (such as
' ' Fout 270,000 ha of

those in August 2007 in much of southern Greece, w e

agricultural and forest land), followed by the loss of biodiversity and water economy
(Poux et al. 2006). Since unplanned expansion of human settlements has occurred in
rural areas, there is a greatly increased risk of loss of life and property due to the wild
fires (Keeley 2002) as in 2007 where 63 lives were lost and 1,500 houses burnt to
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3. Andere Alternativen zur Milch haben einen
spurbar hoheren CO2 Ausstof3 pro Nahrstoff

Milchprodukte (und auch Fleisch) sind essentiell flr
eine gute Gesundheit, insbesondere schitzen sie
vor Diabetes

Entsprechende Analogprodukte, zB Hafermilch,
haben spurbar hohere CO2 Belastungen, wenn sie
Nahrstoff fUr Nahrstoff verglichen werden

S .l
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3. Andere Alternativen zur Milch haben einen
spurbar hoheren CO2 Ausstol3 pro Nahrstoff

npj

science of food www.nature.com/npjscifood

ARTICLE OPEN l"‘) Checkforupdatesl
How animal milk and plant-based alternatives diverge in terms
of fatty acid, amino acid, and mineral composition

S. S. Moore (', A. Costa(®?*%, M. Pozza', T. Vamerali(®', G. Niero™', S. Censi(®® and M. De Marchi'

The decline in fresh milk in the Western world has in part been substituted by an increased consumption of plant-based beverages
(PBB). These are often marketed as healthy and sustainable alternatives to milk and dairy foodstuff, although studies have
suggested PBB to be of lower nutrient quality. The current study considered different brands of almond-, oat-, rice-, coconut- and
soya-based beverages for a comparative analysis and found that they indeed presented lower contents of total protein, lipids,
amino acids, and minerals than cow and goat milk. The only exception was given by soya-based beverages which approximated
the protein content (3.47% vs. 3.42 and 3.25% in cow and goat milk, respectively) and amino acid composition of animal milk, and
also demonstrated high mineral content. The natural presence of phyto-compounds in PBB characterised as antinutrients and their
potential to exacerbate the issue of low nutrient quality by lowering bioavailability have been discussed.

npj Science of Food (2023)7:50; https://doi.org/10.1038/541538-023-00227-w



3. Andere Alternativen zur Milch haben einen
spurbar hoheren CO2 Ausstol3 pro Nahrstoff

@ ESC European Heart Journal (2023) 00, 1-20 CLINICAL RESEARCH
European Society  https://doi.org/10.1093/eurheartj/ehad269 Epidemiology, prevention, and health care policies
of Cardiology ' s

Diet’ Cardiovascular Aicanecena And marealifu
in 80 countries Box The PURE Healthy Diet score translated into a healthy eating pattern

Andrew Mente ® “**, Mahshid
Martin ©'Donnell®®, WelRong | e
Scott A. Lear’, Li Wei®, Rafael | Fruits and vegetables 4 to 5 servings daily 1 medium apple, banana, pear; 1 cup leafy vegs; 1/2 cup other vegs

Patricio Lopez-Jaramillo ®'', F
Manmeet Kaur'4, K Vijayakum:
Andrzej Szuba'®, Romaina Igba Nuts
Rasha Khatib?2, Nafiza Mat Nas
Afzalhussein Yusufali ® 2%, Edel
Antonio Dans??, Khalid F Alhab
Hertzel C. Gerstein ® V>3 and

Eat More Amount *,° What counts as a serving?

Legumes 3 to 4 servings weekly /2 cup beans or lentils

7 servings weekly 1 oz, tree nuts or peanuts

Fish

"Population Health Research Institute, Hamilton Health Sciences and I Wh o] |e gra|

at bread; ¥z cup (75—120 g) cooked rice,
of Health Research Methods, Evidence, and Impact, McMaster Univers

Ontario, Canada; *HRB-Clinical Research Facilty, Universiy of Galw: can be part of a healthy diet barley, buckwheat, semolina, polenta, bulgur or quinoa
pneumologie de Québec, Quebec City G1V 4G5, Canada; “Departm

Bi dical Physiology & Kinesiology, Si F University V: L - .

Conter for Corchoveseular Dsease Pebing Union Medial Collegs & Unprocessed meats® Moderate amounts (e.g. 1 serving daily) 3 oz cooked red meat or poultry
Universidad Nacional de Rosario, Rosario, Santa Fe, Argentina; ©lnter b f h Ith d _t

Research Institute, Medical School, Universidad de Santander (UDES) can be part or a heal y e

Division of Nutrition, St John's Research Institute, Koramangala, Ba
Chandigarh, Punjab and Haryana, India; "*Health Action by People, A . . L . . . .
Diabetes Research Foundation and Dr. Mohan's Diabetes Specialities C “Amounts shown are based on intakes among people in the upper quintile category of the PURE Healthy Diet score (i.e. a diet score of 5 or higher).

. " N .. 18 . . 0. . . ) .
seiences, Jaipur, Rajasthan, India; Department of Internal Medicine, ®Median daily intake values of food components in the overall PURE cohort are: Fruit, 145 g; vegetables, 250 g legumes, 38 g nuts, 9 g fish, 12 g dairy, 113 g whole grains, 35 g and

Community Health Sciences and Medicine, Aga Khan University, Kara

G C District, Bangladesh; sfahan Cardiovascular Research Center, Cardi unpro{:essed red meat or le.lltry, 58 g

Neurology, Northwestern University Feinberg School of Medicine, Chi . . . . . e . . - g P . " S q
Alam, Selangor, Malaysia: **Department of Internal Medicine, Divisior “When red meat or whole grains are included in the diet score in a sensitivity analysis, the findings were similar (neither stronger nor weaker) (Appendix 9), indicating that a
. Molecular and Clinical Medicine, Sahlgrenska Academy, University of moderate amount of whole grains or unprocessed meats can be part of a healthy diet. To this end, a healthy diet can be achieved in a number of ways which does not
Hospital, Dubai Health Authority, Dubai Medical University, Dubai, L
| Province, Sauth Africa; **College of Health Sciences, Physiology Dep necessarily require either including or excluding any specific food category.

University of the Philippines, Ermita, Manila, Metro Manila, Philippines

Riyadh Province, Saudi Arabia; and *'Department of Medicine, Queel

Received 5 March 2022; revised 31 March 2023; accepted 25 April 2023



3. Andere Alternativen zur Milch haben einen
spurbar hoheren CO2 Ausstol3 pro Nahrstoff

Age-Adjusted Diabetes Prevalence (%):
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« 1. Methan ist ein kurzlebiges Gas

» 2. Grasflachen sind ein essentieller Bestandteil
unserer Biosphare und mussen zwingend von
Weidetieren bearbeitet werden

3. Andere Alternativen zur Milch haben einen
spurbar hoheren CO2 Ausstof3 pro Nahrstoff

* 4. Biogenes Methan reichert sich vermutlich
nicht in der Atmosphare an
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Vereinfachtes Narrativ: Methan Budget ~3% der
Emissionen pa akkumulieren sich in der Atmosphare,
weil zuviel davon ,menschenverursacht ist"

GLOBAL METHANE BUDGET 2017 SIOI®

TOTAL EMISSIONS ATMOSHERIC S TOTAL SINKS

GROWTH RATE

108 227 28 194

(91127) (205-246) (25-32) (155-217)
prod Ezfiﬂlnf:ﬁld use Agriculture and waste Bl wndl bl Wetlands Other natural L Sink in soils

burning emissions
Inland waters, geclogical,

4
Sink from

chemical reactions
in the atmosphere

oceans, termites, wild animals,
permafrost, vegetation




Aber die Methanzerstorungsrate war in 2017 groBer als der
Gesamtausstof3 in 2012, also hatte es eine Nettoabbau in
2012 geben mussen...

2020 publication as per 2017: 2015 publication as per 2012:

GLOBAL METHANE BUDGET 2017 00O GLOBAL METHANE BUDGET

ATMOSPHERIC CH, TOTAL EMISSIONS
TOTAL EMISSIONS i TOTAL SINKS

+16.8*%
(14.0 to 19.5) 571
(540-585)
~ r
27 8 194 39
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2016 Publikation zu OH-hydroxy]

Atmos. Chem. Phys., 16, 12477-12493, 2016 A’[mgspheric g
www.atmos-chem-phys.net/16/12477/2016/ - 3
doi:10.5194/acp-16-12477-2016 Chemls.try : EG U
© Author(s) 2016. CC Attribution 3.0 License. and PhYSICS @

Global tropospheric hydroxyl distribution, budget and reactivity

Jos Lelieveld, Sergey Gromov, Andrea Pozzer, and Domenico Taraborrelli
Max Planck Institute for Chemistry, Atmospheric Chemistry Department, P.O. Box 3060, 55020 Mainz, Germany

Correspondence to: Jos Lelieveld (jos.lelieveld@ mpic.de)

Received: 29 February 2016 — Published in Atmos. Chem. Phys. Discuss.: 11 March 2016
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Lelieveld: OH Reaktionskapazitat ist
,buffered = gepuffert” — dh es gibt
eigentlich immer genug davon

Global tropospheric hydroxyl distribution, budget and reactivity

Jos Lelieveld, Sergey Gromov, Andrea Pozzer, and Domenico Taraborrelli
Max Planck Institute for Chemistry, Atmospheric Chemistry Department, P.O. Box 3060, 55020 Mainz, Germany

Correspondence to: Jos Lelieveld (jos.lelieveld @ mpic.de)

Received: 29 February 2016 — Published in Atmos. Chem. Phys. Discuss.: 11 March 2016
Revised: 27 August 2016 — Accepted: 18 September 2016 — Published: 5 October 2016

Abstract. The self-cleaning or oxidation capacity of the at-
mosphere is principally controlled by hydroxyl (OH) radicals
in the troposphere. Hydroxyl has primary (P) and secondary
(8) sources, the former mainly through the photodissocia-
tion of ozone, the latter through OH recycling in radical reac-
tion chains. We used the recent Mainz Organics Mechanism
(MOM) to advance volatile organic carbon (VOC) chemistry
in the general circulation model EMAC (ECHAM/MESSy
Atmospheric Chemistry) and show that § is larger than pre-
viously assumed. By including emissions of a large number
of primary VOC, and accounting for their complete break-
down and intermediate products, MOM is mass-conserving
and calculates substantially higher OH reactivity from VOC
oxidation compared to predecessor models. Whereas pre-
viously P and § were found to be of similar magnits
the present work indicates that § may be twice as larg
mostly due to OH recycling in the free troposphere. Fur-
ther. we find that nighttime OH formation may be signifi-
cant in the polluted subtropical boundary layer in summer.
‘With a mean OH recycling probability of about 67 %, global
OH is buffered and not sensitive to perturbations by natu-
ral or anthropog ission ch Cc y pri-
mary and secondary OH formation mechanisms in pristine
and polluted environments in the continental and marine tro-
posphere, connected through long-range transport of O3, can
maintain stable global OH levels.

1 Introduction

The removal of most natural and anthropogenic gases from
the atmosphere — important for air quality, the ozone layer
and climate — takes place through their oxidation by hydroxyl
(OH) radicals in the troposphere. The central role of tropo-
spheric OH in the atmospheric oxidation capacity (or effi-

ciency) has been recognized since the early 1970s (Levy
1971; Crutzen, 1973; Logan et al., 1981, Ehhalt et al., 1991
The primary OH formation rate (P) depends on the photodis-
sociation of ozone (O3) by ultraviolet (UV) sunlight — with
a wavelength of the photon (hv) shorter than 330 nm— in the
presence of water vapor:

03 +hv (3 < 330nm) — O('D) + 04,
0O('D) + H,0 — 20H.

(Note that the formal n
ing one unpaired g]

le organic com-
(CO), so that these

(R3)
H+ Oa(+M) — HO2(+ M), (R4)

where M is an air molecule that removes excess energy
from reaction intermediates by collisional dissipation. Be-
cause OH is highly reactive, it has an average tropospheric
lifetime of about 1-2s. After the initial OH reaction (Reac-
tion R3) peroxy radicals are produced (Reaction R4), which
can combine to form peroxides:

HO2 + HOz — H202 + 02, (R5)

Published by Copernicus Publications on behalf of the European Geosciences Union.

With a mean OH recycling probability of about 67 %, global
OH is buffered and not sensitive to perturbations by natu-
ral or anthropogenic emission changes. Complementary pri-
mary and secondary OH formation mechanisms in pristine
and polluted environments in the continental and marine tro-
posphere, connected through long-range transport of O3, can

maintain stable global OH levels.
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Sehr viel mehr Methan in der Nord Halbkugel

:2.48
CH4 concetr. from GEOS-Chem model for 16-01-2019 on 0.129 km height
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Source: GOALSciences direct data download and image processing from GEOS-Chem Inverse model
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Zerstorung des Methan in den Tropen

Date: 2018-03-05; Height:12.086 km; LossCH4inStrat 627282.4375 molec cm-3
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Source: GOALSciences direct data download and image processing from GEOS-Chem inverse model
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Lelieveld:
Methan-
Lebensdauer
in Atmosphare

Stratosphere
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Caaba-model

3384 chemische

Reaktionen um 5 Minuten CH4/0H zu
berechnen < Modelle mit jeweils halbe
Millionen Softwarezeilen

Source: Lelieveld
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Was emittiert denn das Methan

Europe Microbial versus Enteric
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S g ETEICIERRRIG) Sderer runs the Global Food and Agribusiness Network (GFAN), a company

Fund independent journalism with €5 per month

‘hat provides research and advice to clients in the meat and livestock sector.
He said recently on social media that veganism was an “eating disorder
requiring psychological treatment” and likened it to the Heaven’s Gate cult.
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Meatindustry  Revealed: the i In November 2022, the EU’s leading agrifood lobby groups wrote to
‘declaration of Wojciechowski using the Dublin Declaration to argue against a plan to end
eating public funding for the promotion of red meat. The EU has spent hundreds of

millions of euros advertising meat and dairy products but the plan to end th

Document used to target to

healthpoliciesbut climate. funding is deadlocked in Brussels.

Damian
Carrington
Environment
editor

The declaration was also highlighted to the European Commission’s group o
chief scientific advisers as it produced its advice on moving “towards
sustainable food consumption”.

¥ @dpcarrington
Fri 27 Oct 2023 12.00
CEST

f v @
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Ommission,
when it comes to food and farming, started with a very high level of

~® commitment, at least in words, but it has ended up with basically nothing,”
| said Marco Contiero, Greenpeace’s EU policy director on agriculture.




Bitte folgen Sie mir auf GOAL Sciences
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