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Source: Searchinger et al. 2019

Global Agricultural GHG Emissions 2010
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Livestock 18%

Source: FAO 2006

Global Contribution of Livestock

Livestock 14.5%

Source: Gerber et al. 2013
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Source: BFS 2009

15%
Source: FOEN 2021

12.7%

Agricultural GHG Emissions
Scope and System Boundaries in Switzerland
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Consumption Perspective
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Cattle 90.1%

Dairy Cattle 57.7%

Sheep 

2.9%

Goats 

0.7%

Horses 

0.9%

Mules and 

Asses 

0.2%

Swine 

4.8%

Poultry 

0.2%

Rest 

0.2%

CH4Allocation Livestock Categories 

Source: FOEN 2020
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Cattle 77.4%

Dairy Cattle 48.0%

Sheep 

3.0%

Goats 

0.9%

Horses 

2.4%

Mules and 

Asses 

0.4%

Swine 

10.6%

Poultry 

5.0%

Rest 

0.2%

N2ON2O

Source: FOEN 2020

Allocation Livestock Categories 
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permanent grassland
alpine grassland
leys
arable land 
other

Land use
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CO2CO2

N2ON2O

CH4CH4

Global Warming Potential over 100 Years

1 CO
2

eq.

25 CO
2

eq.

298 CO
2

eq.

Source:  IPCC 2007: AR4
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Arguments on GWP-metrics do often not contribute to a 
solution oriented discussion.

Which emission reduction pathway should be followed is a socio-

political decision. This decision can be informed by:

- «Necessity» of the GHG emission
- Feasibility of the GHG emission reduction / sinks

- (Financial) Cost of the GHG emission reduction / sinks

- Additional detrimental effects of GHG

- Marginal contribution to warming

Consideration when discussing GHG mitigation

16
Source: BLV 2017

Recommendation:
35 g per Person per Day

Meat Consumption in Switzerland
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Reduction Potentials in Agriculture
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Reduction Potentials in Agriculture

20

N2O

34%

Source: Spiess und Liebisch 2020

Commercial 
Fertilisers:

49’100 tN per Year

Imported Animal
Feed:

51’300 tN per Year
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Methane Emissions from Enteric Fermentation

H
2

H
2

H
2

H
2

CH4
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Emissions per Cow (mainly N
2
O, CH

4
;

Enteric Fermentation, Manure Management,

Feed Production): 5-6 t CO
2

eq.

Livestock Density (LU per ha): 1.3 LU per ha

7.2 t CO
2

per ha

Necessary Soil-Carbon-Sink: 2.00 t C ha-1 yr-1

Livestock Emissions and Soil-Carbon-Sink

Estimated Potential CH:

Cropland 0.63 t C ha-1 yr-1

Grassland 0.28 t C ha-1 yr-1

Source: Beuttler et al. 2019
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Source: OECD 2013

Agricultural Production and Greenhouse Gas 
Emissions in OECD-Countries
Development 1990-2010

24

Content

Introduction Importance

Perspectives

System Boundaries

Sources and Processes Agriculture

Livestock

GWP

Mitigation Measures Technical, Production-Side Options

Demand-Side Options

Outlook, Conclusions



25

Reduction Potentials in Agriculture
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Demand Side Measures

Source: Bretscher et al. 201580% 20%
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Source: Zimmermann et al. 2017

Environmental Optimization of the Swiss 
Population’s Diet
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2016 LMP ÖkOpt
Growing Cattle 858'828 432'481 614'600

Dairy Cows 575'766 470'709 439'000

Suckler Cows 120'802 12'183 0

Total Cattle 1'555'396 915'373 1'053'600

59% 68%
Swine 1'453'602 1'572'246 0

Poultry 12'084'736 6'804'140 0

Source: based on Zimmermann et al. 2017; Sutter et al. 2013

Environmental Optimization of the Swiss 
Population’s Diet
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2016 LMP ÖkOpt
Growing Cattle 858'828 432'481 614'600

Dairy Cows 575'766 470'709 439'000

Suckler Cows 120'802 12'183 0

Total Cattle 1'555'396 915'373 1'053'600

59% 68%
Swine 1'453'602 1'572'246 0

Poultry 12'084'736 6'804'140 0

Source: based on Zimmermann et al. 2017; Sutter et al. 2013

Silage Corn:
-90%

Feed-Food Competition

Use of Cropland

Food for Humans
• 175.000 ha    Æ 45%

Livestock Feed
• 208.000 ha    Æ 55%

Source: BLW 2021

Environmental Optimization of the Swiss 
Population’s Diet
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«Imports of foodstuffs are declining (in calories: -28 %), 

feedstuffs are only imported to a small extent (-85 %). 

Correspondingly, the share of domestically produced 

products and thus the degree of self-sufficiency in 

food energy increases significantly from 61 % to almost 

80 %. The total environmental impact of imported 

foodstuffs falls by around 70 %, and that of food 

produced in Switzerland - despite the even higher 

calorie production - by 20 % (ReCiPe indicator).»

Source: Zimmermann et al. 2017

Environmental Optimization of the Swiss 
Population’s Diet
Food-Sovereignty
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Millennium Development Goals (MDGs)

Source: Bruil et al. 2021 / Azote Images for Stockholm Resilience Centre, Stockholm University
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Climate Friendly Production System
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Biomass-Strategies

Integral System Perspective
Ecosystem Boundaries
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Conclusions
• GHG emissions from agriculture and food production are significant 

(approx. 25%).

• In Switzerland, about half of the food-related GHG emissions are 

generated abroad.

• Animal foods in general and specifically beef are particularly 

greenhouse gas intensive.

• Technical reduction potentials exist. However, these are usually 

small, difficult to implement and/or associated with negative side 

effects.

• Larger reduction potentials can possibly be achieved through the 

consistent implementation of good agricultural practice.

• Feed-Food competition should be considered in locally adapted land 

use strategies.

• Changes in consumption patterns towards less animal based diets 

and less food loss and waste can influence agricultural structures. 

This can reduce agricultural GHG emissions significantly and has 

hardly any negative side effects.
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Thank you for your attention

Daniel Bretscher
daniel.bretscher@agroscope.admin.ch

Agroscope good food, healthy environment

www.agroscope.admin.ch

36

Literature

Beuttler, C, Keel, S. G., Leifeld, J., Schmid, M., Berta, N., Gutknecht, V., Wohlgemuth, N., Brodmann, 
U., Stadler, Z., Tinibaev, D., Wlodarczak, D., Honegger, M., Stettler, C. 2019: The Role of Atmospheric 

Carbon Dioxide Removal in Swiss Climate Policy – Fundamentals and Recommended Actions. Report by 

Risk Dialogue Foundation. Commissioned by the Federal Office for the Environment. Bern, Switzerland.

BFS 2009: Treibhausgasemissionen nach Wirtschaftssektor. Bundesamt für Statistik. Neuchâtel, Schweiz.

BFS 2020: Umweltgesamtrechnung: Treibhausgas-Fussabdruck der Haushalte nach Ausgabeposten, 2019. 

Bundesamt für Statistik. Neuenburg, Schweiz.

BLV 2017: Fleischkonsum in der Schweiz. Bundesamt für Lebensmittelsicherheit und Veterinärwesen (BLV), 

Fachinformation Ernährung. Bern, Schweiz.

BLW 2021: Direktzahlungsrelevante landwirtschaftliche Nutzungsflächen 2021. Bundesamt für 

Landwirtschaft. Bern, Schweiz.

Bretscher D., Leuthold-Stärfl S., Felder D. und Fuhrer J. 2014: Treibhausgasemissionen aus der 

schweizerischen Land- und Ernährungswirtschaft. Agrarforschung Schweiz 5 (11+12), 458-465.

Bretscher, D., Lansche, J. und Felder, D. 2015: Klimaschutz und Ernährung. In: Agrarbericht 2015. 

Bundesamt für Landwirtschaft (BLW). Bern, Schweiz.

Bretscher, D., Amman, Ch. 2017: Treibhausgasemissionen aus der schweizerischen Nutztierhaltung; wie 

stark belasten unsere Kühe das Klima? ETH-Schriftenreihe zur Tierernährung, Band 40 (M. Kreuzer, T. 

Lanzini, A. Liesegang, R. Bruckmaier, H.D. Hess, S.E. Ulbrich).



37

Bretscher, D., Ammann, Ch., Wüst, Ch., Nyfeler, A. und Felder, D. 2018: Reduktionspotenziale von 

Treibhausgasemissionen aus der Schweizer Nutztierhaltung. Agrarforschung Schweiz 9 (11–12): 376–383.

Bruil, J., van den Berg, L., Doornbos, S., Oerlemans, N. 2021: Farming with Biodiversity. Towards nature-

positive production at scale. Gland, WWF International. 

FAO; Steinfeld, H., Gerber, P., Wassenaar, T., Castel, V., Rosales, M., de Haan, C. 2006: Livestock's long 

shadow: Environmental issues and options. Food and Agriculture Organization of the United Nations (FAO). 

Rome, Italy.

FOEN 2020: Switzerland’s Greenhouse Gas Inventory 1990–2018: National Inventory Report, CRF-

tables. Submission of April 2020 under the United Nations Framework Convention on Climate Change and 

under the Kyoto Protocol. Federal Office for the Environment, Bern.

FOEN 2021: Switzerland’s Greenhouse Gas Inventory 1990–2019: National Inventory Report, CRF-

tables. Submission of April 2021 under the United Nations Framework Convention on Climate Change and 

under the Kyoto Protocol. Federal Office for the Environment, Bern.

Gerber, P., Steinfeld, H., Henderson, B., Mottet, A., Opio, C., Dijkman, J., Falcucci, A., Tempio, G. 2013: 

Tackling climate change through livestock - A global assessment of emissions and mitigation opportunities. 

Food and Agriculture Organization of the United Nations (FAO). Rome, Italy.

IPCC, 2007: Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the 

Fourth Assessment Report of the Intergovernmental Panel on Climate Change [Solomon, S., D. Qin, M. 

Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and H.L. Miller (eds.)]. Cambridge University Press. 

Cambridge, United Kingdom and New York, NY, USA. 996 pp.

Literature

38

OECD 2013: Agricultural Policy Monitoring and Evaluation 2013: OECD countries and emerging economies. 

Organisation for Economic Co-operation and Development (OECD). Paris, France.

Searchinger, T., Waite, R., Hanson, C., Ranganathan, J., Dumas, P., Matthews, E., Klirs, C. 2019:
Creating a sustainable food future: A menu of solutions to sustainably feed nearly 10 billion people by 2050. 

World Resource Report: Final Report, July 2019. World Resource Institute. Washington, USA.

Spiess, E., Liebisch, F. 2020: Nährstoffbilanz der schweizerischen Landwirtschaft für die Jahre 1975 bis 

2018. Agroscope Science, Nr. 100. Agroscope. Zürich, Schweiz.

Sutter, M., Dr. Harald Menzi, H., Reidy, B. 2013: Ökologische Optimierung des landwirtschaftlichen 

Produkteportfolios (ÖkOpt). Dokumentation zu den im Auftrag von INFRAS erstellten Modellrechnungen der 

Hochschule für Agrar-, Forst- und Lebensmittelwissenschaften (HAFL). Berner Fachhochschule HAFL. 

Zollikofen, Schweiz.

Zimmermann, A., Nemecek, T., Waldvogel, T. 2017: Umwelt- und ressourcenschonende Ernährung: 

Detaillierte Analyse für die Schweiz. Agroscope Science, Umwelt, Nr. 55. Agroscope. Ettenhausen, Schweiz.

Literature


