Trends In animal nutrition

or

May | ask you, HOW YOU PRODUCED MY MEAT?

Franz Waxenecker
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SOCIAL DEM OGRAPHY

WORLDPOPULATIONGROWTH, NOW

7,651,343,069

view all people on 1 page >

Source: worldometers.info
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WORLDPOPULATIONGROWTH, NOW

Sep 06, 2019:
[,728,526,685

Source: worldometers.info




Scope of the Animal Protein Industry

1.537.546.000.000 USD

(1 Trillion 537 Billion 546 Million USD)

Source : FAOSTAT, 2016
The State of World Fisheriers and Aquaculture, 2018
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Scope of the Animal Protein Industry

1.380.000.000 tons

of meat, milk and eggs and seafood
(1 Billion 380 Million tons)

|—>140.000.000 tons protein

I—» Meat 85 Mio tons
|—> Milk 25 Mio tons
|—> Seafood 20 Mio tons

i ORGANIZATION

I—» Eggs 10 Mio tons \\?//
Source: FAOSTAT, 2016 Qﬁ
The State of World Fisheriers and Aquaculture, 2018 FOOD AND AGRICULTUR
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ANIMAL PROTEIN € > PLANT PROTEIN
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Source: World Resources Institute, Janat Ranganathan 2016
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HIGH INCOME COUNTRIES

PROPORTION OFM EAT IN THETOTALDIET[ %]

38%

19%

%
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Meat eaters
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VEGETARIAN & VEGAN
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Animal welfare awareness

Eating of animals

Health awareness

—
—
-
- Figure awareness
B
I

- Environmental awareness

= Low Meat eaters = Average Meat eaters m High Meat eaters
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Animal welfare — the consumers perspective

Other animals not harmed (dophin-safe-tun56 8 /()
Animals raised in natural environment 6 5 %

Animals not given hormones and antibiotics 6 3%

Company supports animal welfare organisation55 1 %

Animals fed only organid feed 3 3%

Source: Sustainability — Transparency report 2015 (The Hartman Group)
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How much would you pay more per kg meat?

Up to 2 Euro 13%

Up to 5 Euro 50%
Up to 10 Euro 22%

More than 10 Euro 8%

Source: German Ernahrungsreport 2019
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Animal welfare — expert definition
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O*P WORLD ORGANISATION FOR ANIMAL HEALTH
o -I Z Protecting animals, preserving our juture

/’—-»-

An animal is in a good state of welfare if (as indicated
by scientific evidence) it is:

J Health

= comfortable
J Well nourished

3 Able to express innate behaviour

ad Not suffering from unpleasant states such as pain,
fear, and distress.

(OIE, 2010)
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Animal welfare — expert definition
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Principles of FREEDOM:

Freeo
Freed
Freed

Freec

Freed

om from discomfort

om froh hunger and thirst

om from pain, injury and disease

om to express normal behaviour

om from fear and distress

https://ec.europa.eu/food/animals/welfare en#ref93-119

https://ec.europa.eu/food/animals/welfare/legislative aspects en
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Animal welfare — the experts perspective &

Promoting animal welfare through proper
animal nutrition

Animal welfare includes the combination of both physical and
mental well-being. & properly balanced diet and water supplied in
adequate amounts avoid physical and psychological suffering
from hunger and thirst; furthermore correct nutrition i= crucial for
optimal performance and to sustain optimal fitne=s.

An expert meeting held in September last year in Rome reviewed
the impact of animal nutrition on animal welfare. For both
ruminant and monogastric species, the experts identified: a)
feeding options for different livestock production systems
{extensive, mixed crop-livestock, and intensive) that improve
animal welfare while increasing profitability of the livestock
producers and ensuring safety and guality through the food chain;
and b) challenges and opportunities to enhance animal welfare
through animal feeding approaches. In addition, guidelines and
policy options promoting sustainable animal feeding that enhance
animal welfare, animal productivity, animal product quality and
profitability were formulated.

In Extensive production systems, the major challenge identified is
the supply of adequate nutrients year-round despite climatic
wvariation. In Mixed-crop production systems the challenge is to
better integrate the nutrient management of crop and animal
production enterprises within the system, to be relatively self-
sufficient and reduce dependence on external inputs. In Intensive
production systems, the highly specialized genotypes and diet
formulation approaches, and the large scale of operation, mean
that the nutritional welfare of the animals is best =afequarded
when expert nutritionists are involved in diet formulation. Feeding
to sustain high production levels can lead to metabolic disorders
in ruminants, whilst breeding animals of monogastric species
which are restrict-fed to optimise health and production may
suffer from chronic hunger.

Naturally ahead

& number of Opportunities and challenges to enhance
animal welfare through animal feeding approaches were
identified. In ruminant species, welfare assessment could be
improved by development of better integrated and more robust
welfare measures. Preventing undesirable competitive behavior
requires appropriate group compasition and facility design.
Maintaining appropriate nutrient balance involves avoiding

excessive mabilization of
preventing rum i
providing mine
imbalances in
infectious afflictions by enhancing cell-tissue integrity and
optimizing defence mechanisms of the immune system. Toxicity
issues associated with ingested herbage can be reduced by better
management of grazing lands, training animals to avoid poisonous
plants and use of medicines in supplements to counteract their

reserves for high production,
appropriate diet formulation, and
as protein supplements to remedy

e conditions. Correct nutrition can reduce

negative effects. Parasite contral can be aided by appropriate
host nutrition, particularly adequate metabolisable protein
nutrition, and regular use of anti-parasitic drugs. To reduce
maorbidity and meortality in young stock, adequate provision of
colostrum at birth and adequate supply of milk replacer until
weaning age is essential to ensure proper immune protection.
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In moneogastric species, the greatest challenge involves
understanding and dealing with chronic hunger, which can arise
fromthe absence of sufficient feed in subsistence systems, the
deliberate restriction of feed for breeding animals in intensive
systems, and the possibility of nutrient specific hungers arising
from imbalances between the diet supplied and the metabolic
needs of the animal. There iz alzso scope for bettermatching of
diets to nutritional needs through improved knowledge of the
nutrient requirements of animals in different situations, and
particularly of local breeds of livestock used in more extensive
systems. In improved breeds, there are nutritional opportunities
to mitigate the effectz of problems as=sociated with genetically
induced fast growth and the partitioning of nutrients to production
functions. The development of more sustainable nutritional
strategies requires consideration of the use of nutritional
approaches to address other societal goals including the supply of
food which is both =afe and nutritious to humans whilst generating
low environmental impact from production systems. Furthermore,
there is a challenge in implementing knowledge and socio-
economically applicable solutions in the field by promoting
effective dissemination and motivating uptake of good practice.

http://mww.fao.org/ag/againfo/home/en/news archive/2012 Promoting ani

mal_welfare_through_proper_animal_nutrition.html
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Animal welfare — the experts perspective

* Prevent undesirable competitive behavior
« Maintain appropriate nutrient balance

* Reduce morbidity and infectious diseases
* Reduce mortality

http://mww.fao.org/ag/againfo/home/en/news archive/2012 Promoting ani
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English @

European Commission > Food, farming, fisheries > Food Safety > Animals > Animal welfare >

Animals

ANIMAL WELFARE

EU strategy on animal welfare

Main achievements

The Strategy lays the foundation for improving welfare standards from 2012 to 2015, as
well as making sure that these standards are applied and enforced in all European Union
countries. It focuses on enhancing knowledge among the many key agencies, organisations

and individuals who are involved in the process. It also works to improve the competitiveness

EU Reference Centre for Animal of European agricultural products by ensuring that markets and consumers recognise animal
Welfare welfare as an added value.

EU Platform on animal welfare

Animal welfare in practice It operates under the guiding principle 'Everyone is responsible’.

: > For full ils of th r | refer h men low:
st e o or full details of the strategy please refer to the documents belo
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RELATED LINKS

© vVideo - "Animal welfare, everyone is
responsible”

© Milestones in improving animal welfare
- factsheet

© Animal welfare of wild animals

© Keeping of wild animals in zoos
(summaries of EU legislation)




New feed additive category:
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£ physiological conditign %abilizer (ANIMAL WELFARE IMPROVER)reh |

European Commission > Food, farming, fisheries > Food Safety > Animals > Animal welfare >

Animals

ANIMAL WELFARE

EU strategy on animal welfare

Main achievements

The Strategy lays the foundation for improving welfare standards from 2012 to 2015, as
well as making sure that these standards are applied and enforced in all European Union
countries. It focuses on enhancing knowledge among the many key agencies, organisations

and individuals who are involved in the process. It also works to improve the competitiveness

EU Reference Centre for Animal of European agricultural products by ensuring that markets and consumers recognise animal
Welfare welfare as an added value.

EU Platform on animal welfare

Animal welfare in practice It operates under the guiding principle 'Everyone is responsible’.

: > For full ils of th r | refer h men low:
st e o or full details of the strategy please refer to the documents belo
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© Milestones in improving animal welfare
- factsheet

© Animal welfare of wild animals

© Keeping of wild animals in zoos
(summaries of EU legislation)




New feed additive category: Qf@

physiological condition stabilizer (aniMAL WELFARE IMPROVER)

* Reducing Ammonia

* Reducing food pad lesions in chicken

* Reducing heat stress

* Reducing stress

* Reducing negative effects of vaccinations
« Reducing inflammation

* Reducing incidence of diseases

* Reducing mycotoxin effects

* Improving feed intake
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Tricothecenes — General effects

( Dermal to@

( Nephroto@ - '
o Vomit Dermal Black tongue Beak
Neurotoxicity lesions lesions

Gastrointestinal
alterations

Immune
suppression

Ketosis Dermal
lesions
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M EAT CONSUM PTION PATTERNS

_‘ Animal welfare awareness
- Normative influence
- Eating of animals

- Figure awareness

= Low Meat eaters = Average Meat eaters m High Meat eaters
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FAO livestock s long shadow

...livestock industry contributes to globalwarming...

Map 30 Total issions from enteric

livestock’s long shadow

Tonnes of 00, equivalent 150 i
[ siy canle [ oty Cs
I Cattie & Buttalo I Pige

I Smail ruminant

Grasng Mined indipiral

Source: LEAD. Eased on ragion and production system specific population sstimates (Grmsnewsid, 2005) and emission factors [ses Chapter 3, Bax 3.4 and Aniex 3.1 and 3.2).
* South and East Asia excluding China and India,

In 2006 FAO estimated that meat industry contributes
18% of all emissions of greenhouse gasses. This figure
was revised in 2009 by two World Bank scientists and
estimated at 51%minimum.

ftp://ftp.fao.org/docrep/fao/010/A0701E/AQ0701EQQ.pdf .
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FAQO livestock's long shadow s

8% = 145%

Source: LEAD. Based on region and production system specific population estimates [Grosnewald, 2006) and emission factors [see Chapter 3, Bax 3.4 and Anriex 3.1 and 3.2).

* South and East Asia excludirg China and India.
ftp://ftp.fao.org/docrep/fao/010/A0701E/A0701EQO.pdf .
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1ISO 14040 since 2011
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http://www.mueller-fleisch.de/muellerExtranet/de/index.html
http://www.mueller-fleisch.de/muellerExtranet/de/index.html

BIOMIN CO2-eqg emissions

ERBER Gruppe emits ca 115.000 tons CO,-eq per year

CO, Verursacher

Transport von
Rohstoffen
15,94%

Verpackung
Abfall 1,40%
0,46%

Reisetdtigkeit \_Mitarbeiter
1,98% 1,07%

Abbildung 2: Anteil der CO,eq Emissionsverursacher an der Gesamtemission von Biomin
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ISO 14040 — Life Cycle Assessment

CO, SAVINGS INVESTMENT

1 ton CO, from

G o & ®

... saves 128 tonnes
CO, Emissions
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Better efficiency =» better foodprint o/

Technical mitigation potentials of supply-side options for reducing emissions from the livestock sector.
Red represents the range for each practice. Source: Penn State University, USA

0.7 4
0.6 -
0.5 4
0.4 -
0.3 1

0.2 -

Technical mitigation potential (GtCO,e)

o
-t

o o
Carbon sequestratigff” Improved feed Use of feed Avoided LUC due Animal Rangeland  Carbon sequestration Manure
due to improved digestibility additives to intensification management rehabilitation due to legume sowing management
grazing management of ruminant systems

Source:
Herrero, et al., 2016, Greenhouse gas mitigation potentials in the livestock sector, Nature Climate Change
https://news.psu.edu/story/399440/2016/03/23/research/worlds-livestock-industry-offers-huge-potential-greenhouse-gas
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Euroopa Maaelu Arengu
Pollumajandusfond:

HIGH INCOM E COUNTRIES = =

SOCIO-ECONOM ICAL — g‘g

M EAT CONSUM PTION PATTERNS

_‘ Animal welfare awareness
- Normative influence
- | Eating of animals
- Figure awareness

= Low Meat eaters = Average Meat eaters m High Meat eaters
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ross 2011-2016 aggregated by 25 countries
maaplirkondade:
2011 to 2016, an overall decrease e

changes in sales (mg/PCU) ac
| the years from

For the 25 countries reporting sales data to the ESVAC for al

of 20% in sales (mgIPCU) was observed (Figure 34).

For the period 2011 to 2016, a droP in sales (in mg/PCU) of

n increase in sales of over 5% in six of the

more than 5% Was observed for 16 of the 25 countries.

fFor the same period, there was @ 25 countries (Table 8).

sales (mg/PCU) of 3rd- and 4th-generation cepha
2011 to 20 16 the consumption of f\uoroquino\o

puring 2011-2016, the lospornns decreased by 15%; and sales
of polymyxms decreased by 40%.- From nes increased by 6% but

in comparison to 2014, sales of ﬂuoroquino|ones decreased by 9.8%.

3rd- and 4th-generatjon cephalOSponns
of the Y axes)

Figure 34, Changes in aggregated overall sales and sales of ﬂuoroquinolones,

for 25 EU/EEA countries’, from

and po\ymyxins, 2011 to 2016 (note the differences in the scales

untries, 2011-2016

changes by 25 EU/EEA CO

[ ]
180

Ove
rall decrease of 25% since 2011

100

8
ma/PCV

0 0.25 0.26 0.25 0.26 0.24 0.21 0

2012 2013 2014

2011 2015 2016
3rd- and 4th-gen. cephalosponns F\uoroqumolones polymyxins —&—Total sales
in mg/PCV
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land, France, Germany: Hungary: 1celand, reland, 1taly,

Czech republic, penmark, gstonia, AN
nited Kingdom.

+ Austnia, gelgum, Bulgana, Cyprus,
poland, portugal, slovakia, Slovenia, Spain, sweden and U

Latvia, Lithuania, Netherlands. Norway:
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Antibiotic resistance is a natural old phenomenon 6;; —
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“The gut bacteria inside 1000-year-old mummies from the Inca Empire are resistantto
antibiotics” New Scientist, 07 2016
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Antibiotic-resistant
organism

2 2\
\32 ’

,_

Population of bacteria
with a subset of antibiotic-
resistant organisms.

Naturally ahead

{3"4’(*. v:

0.@
* ® .

&

Antibiotic

& .
O \‘d 0 lQ/ ]
.{3 0 % |
. K Q “l ‘\ k. ;

A

L Q ’ £ .\ £ .
f-% o .
& ‘ .

“ 0‘

In the presence of an
antibiotic, susceptible strains
are killed; the resistant
strain survives.

© Copyright BIOMIN Holding GmbH

Euroopa Maaelu Arengu

All antibiotic use will lead to selection of resistant bacterig“=7%/ =%

maaplirkondadesse

The resistant strain
proliferates and may be
capable of causing a new
infection.




Antibiotics
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cales of veterinary
antimicrobia\ agents
in 30 European
countries in 2016
Trends from 2010 to 2016

Eighth ESVAC report
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Antibiotics used in 30 European countries

Fluoroquinolones
Pleuromutilins

= Aminoglycosides
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m Lincosamides
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https://www.ema.europa.eu/en/documents/report/sales-veterinary-antimicrobial-agents-30-european-countries-2016-trends-2010-2016-eighth-esvac_en.pdf
https://www.ema.europa.eu/en/documents/report/sales-veterinary-antimicrobial-agents-30-european-countries-2016-trends-2010-2016-eighth-esvac_en.pdf
https://www.ema.europa.eu/en/documents/report/sales-veterinary-antimicrobial-agents-30-european-countries-2016-trends-2010-2016-eighth-esvac_en.pdf
https://www.ema.europa.eu/en/documents/report/sales-veterinary-antimicrobial-agents-30-european-countries-2016-trends-2010-2016-eighth-esvac_en.pdf
https://www.ema.europa.eu/en/documents/report/sales-veterinary-antimicrobial-agents-30-european-countries-2016-trends-2010-2016-eighth-esvac_en.pdf
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Source:

Algeria: Agabou et al., 2016, Aggad et al, 2010, Belmahdi et al., 2016, Benameu et al., 2014, Benklaou et al, 2016, Boudijerd et al., 2016, Messai et al., 2013
Bangladesh: Akond et al., 2009, Hasanet al., 2011, Hasan et al., 2012, Hossain et al., 2008, Khan et al., 2014, Parvez et al, 2016
EU: EFSA, 2016: The EU summary report on antimicrobial resistance in zoonotic and indicator bacteria from humans, animals and food in 2014

Brazil: (Barros et al., 2012, Bezerra et al., 2016, Cardoso et al., 2002, Korb et al., 2015, Pessanha and Filho, 2001, Stella et al.,2013)
Russia: Paramonova et al, 2014
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Caecum microflora Control Biotronic®Top 3
group group

E. coli 8.455 + 0.35a 7.842 £ 0.17°

Salmonella 7.287 £ 0.41a 6.892 £ 0.34b

Lactobacilli 8.262 + 0.28A 9.115 + 0.308

Clostridium perfringens 8.545 + 0.43a 7.798 £ 0.37b
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PoultryStar and Biotronic on resistant E.Coli )
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