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1 Introduction 

1.1 Background 

The livestock sector is one of the main global greenhouse gas (GHG) emitters. But unlike 

some of the other big emitting fields it is mostly still ignored by climate change (CC) mitiga-

tion efforts. 

In 2011 alone an estimated 296.000.000 cattle, 1.383.000.000 pigs, 430.000.000 goats, 

517.000.000 sheep, 654.000.000 turkeys, 2.817.000.000 ducks and 58.110.000.000 chicken 

were raised and slaughtered worldwide.
1
 According to the Food and Agriculture Organisation 

of the United Nations (FAO) those numbers amount to 7.1 GtCO2-equivalent (CO2-eq) per 

year for the sector’s Life Cycle Analysis (LCA), meaning from the production and transport 

of feedstuff over the process of rearing the live animals to finally the production and transport 

of the meat or dairy product. Effectively livestock contributes around 14.5% of all anthropo-

genic GHG emissions.
2
 For comparison, according to the Intergovernmental Panel on Climate 

Change (IPCC) the total amount of anthropogenic global greenhouse gas emissions in 2010 

was 49 GtCO2-eq. The transport sector had a share of 14%, the industry 21%, electricity 25% 

and agriculture, forestry and other land use 24%.
3
 

The livestock sector mainly emits three GHGs, namely Carbon Dioxide (CO2), Methane 

(CH4) and Nitrous Oxide (N2O). In total emits the sector 5% of all anthropogenic CO2 emis-

sions, 44% of all anthropogenic CH4 emissions and 53% of all anthropogenic N2O emissions.
4
 

Due to the different global warming potential of each GHG this sums up to the 7.1 GtCO2-eq.  

Throughout the sector different products and actions cause different shares of emissions. The 

biggest portion of the 14.5% is produced by the sector of cattle raised for beef and milk and 

their non-edible outputs like manure, which is responsible for around 65% of all emissions.
5
 

Main GHG sources throughout the whole life-cycle of the livestock production are with a 

contribution of about 45% production, processing and transport of feed, with about 40% en-

teric fermentation and with about 10% CH4 and N2O emissions from manure.
6
  

                                                 
1
 Sebastian, M., Meat Atlas 2014, p. 15. 

2
 Gerber et. al., Tackling cc through livestock, p. 15. 

3
 IPCC, Summary for Policymakers 2014, p. 8. 

4
 Gerber et. al., Tackling cc through livestock, p. 15. 

5
 Ibid. 

6
 Ibid., p. 17. 
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The accumulation of GHG emissions in the atmosphere over the last decades together with 

still increasing emissions left the international community with the unprecedented scenario of 

global CC. Millions of people are already affected and it will further intensify over the next 

centuries. 2016 was the hottest year on record, as were the years before respectively, with 

research indicating that the earth hasn’t been this warm in about 115,000 years.
7
 In the months 

of January to September the global temperatures were 0.88°C over the average temperature in 

the period of 1961-90, and approximately 1.2°C above pre-industrial levels. Many Arctic and 

Sub-Arctic regions were experiencing temperatures at least 3°C above average, some of them 

going up as far as 6 to 7°C. Temperature records were broken everywhere, like warmest 

spring and summer in Asia, warmest summer and autumn in Oceania, warmest summer in 

South America and warmest winter in North America on record.
8
 There were major heat 

waves which resulted in all-time temperature records for many places, but also cold waves 

with extreme low temperatures.
9
 The severe heat caused severe droughts

10
, and warmed the 

oceans, which were 1°C or more above average in many parts of the world
11

, causing a mass 

bleaching event in coral reefs like the Great Barrier Reef.
12

  

But the outlook isn’t any better; the first month of 2017 has already broken old records with a 

severe heat wave in Australia and record low ice-extent in the Arctic, the lowest since begin-

ning of its satellite recordings.
13

 And scientists predict a rise of the global average temperature 

for as much as 4°C until 2100 and possibly 6°C after that compared to pre-industrial times 

under the ‘business as usual’-approach. This will have unprecedented effects on the climate 

and serious impacts on ecosystems and associated services.
14

 

Not everything is grim though. Confronted with the gloomy outlook, the international com-

munity decided to act and negotiate the Paris Agreement (PA). It was drafted at the end of 

2015 and entered into force on the 5
th

 of October 2016, when the ratification threshold was 

reached. Central to the agreement is its aim to keep the average global temperature rise to well 

below 2°C above pre-industrial levels, but also to take efforts to limit the increase even fur-

                                                 
7
 Damian Carrington, „2016 hottest year ever recorded – and scientists say human activity to blame,” The 

Guardian, January 18, 2017, https://www.theguardian.com/environment/2017/jan/18/2016-hottest-year-

ever-recorded-and-scientists-say-human-activity-to-blame. 
8
 WMO, Provisional Statement 2016, p. 1-2. 

9
 Ibid, p. 6-7. 

10
 Ibid, p. 5. 

11
 Ibid, p. 2. 

12
 Ben Westcott, “Australia´s Great Barrier Reef suffers worst ever coral bleaching,” CNN, updated November 

29, 2016, http://edition.cnn.com/2016/11/28/asia/great-barrier-reef-coral-death/. 
13

“2017 ushers in record low extent“, National Snow & Ice Data Center, Februar 7, 2017, 

http://nsidc.org/arcticseaicenews/2017/02/2017-ushers-in-record-low-extent/. 
14

 World Bank, Turn down the heat, p. xiii. 

https://www.theguardian.com/environment/2017/jan/18/2016-hottest-year-ever-recorded-and-scientists-say-human-activity-to-blame
https://www.theguardian.com/environment/2017/jan/18/2016-hottest-year-ever-recorded-and-scientists-say-human-activity-to-blame
http://edition.cnn.com/2016/11/28/asia/great-barrier-reef-coral-death/
http://nsidc.org/arcticseaicenews/2017/02/2017-ushers-in-record-low-extent/
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ther to 1.5°C. This is a quite ambitious but necessary goal, as the global temperature in 2016 

was already on average 1.1°C warmer than in the pre-industrial period.
15

 

Moreover, unified action is urgently needed. In 2013 the concentration levels of GHG in the 

atmosphere passed 400 ppm for the first time in recording and in April 2017 the 410 ppm cli-

mate-milestone was reached.
16

 To have a 67% probability to reach the PA’s goal of keeping 

the long-term temperature rise under 2°C, the maximum concentration of 480 ppm CO2-eq 

cannot be passed. The trend from 2004-2013 though showed an annual increase of about 3.3 

ppm per year.
17

  

But reaching the goals of the PA isn’t simple. There is the problem of what can be done to 

make the livestock sector more climate friendly. What technical options can be taken to re-

duce the overall emissions from the sector and what public policies can governments use to 

encourage the implementation of these options. And then there is the problem of the obliga-

tions arising out of the PA. To what extent are the parties obliged to limit their emissions and 

are they legally bound to realize their (Intended) Nationally Determined Contributions 

((I)NDC). What contain the so far submitted (I)NDCs and are they covering the livestock sec-

tor. And then there is finally the problem that international frameworks might constrain ac-

tions to mitigate climate change. Such a framework could be the system of the World Trade 

Organization (WTO).  

1.2 Topic and Research Questions 

This paper’s overarching research question asks how states can reduce the carbon footprint of 

their livestock sectors without breaching any of their internationally binding obligations. To 

answer this, three different sub-questions are being dealt with. 

What are promising technical emission reduction options and what public policies can states 

use to implement them? 

The first sub-question gives an overview of the available reduction options at producer level 

in the agricultural sector, but especially in the livestock sector. Further does it analyse the 

                                                 
15

 “WMO confirms 2016 as hottest year on record, about 1.1 °C above pre-industrial era”, WMO, January 18, 

2017, https://public.wmo.int/en/media/press-release/wmo-confirms-2016-hottest-year-record-about-

11%C2%B0c-above-pre-industrial-era. 
16

 Brian Kahn, “We Just Breached the 410 PPM Threshold for CO2”, Climate Central, April 20, 2017,  

http://www.climatecentral.org/news/we-just-breached-the-410-parts-per-million-threshold-21372.  
17

“Atmospheric greenhouse gas concentrations”, European Environment Agency, last modified June 1, 2016,  

http://www.eea.europa.eu/data-and-maps/indicators/atmospheric-greenhouse-gas-concentrations-

5/assessment/#atmospheric-greenhouse-gas-concentrations. 

https://public.wmo.int/en/media/press-release/wmo-confirms-2016-hottest-year-record-about-11%C2%B0c-above-pre-industrial-era
https://public.wmo.int/en/media/press-release/wmo-confirms-2016-hottest-year-record-about-11%C2%B0c-above-pre-industrial-era
http://www.climatecentral.org/news/we-just-breached-the-410-parts-per-million-threshold-21372
http://www.eea.europa.eu/data-and-maps/indicators/atmospheric-greenhouse-gas-concentrations-5/assessment/#atmospheric-greenhouse-gas-concentrations
http://www.eea.europa.eu/data-and-maps/indicators/atmospheric-greenhouse-gas-concentrations-5/assessment/#atmospheric-greenhouse-gas-concentrations
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public policy options at state level, to see which can be adopted to implement the technical 

reductions. 

Do states have a legal obligation out of the climate change treaties to carry out emission re-

duction policies, especially out of the PA, and are countries focusing on the livestock sector 

as a main field of mitigation in their contributions? 

The second sub-question gives a brief overview of the international agreements to fight cli-

mate change and discusses their legal character, meaning are parties legally bound to comply. 

Further summarizes this chapter the results of a detailed analysis of the single countries’ 

(I)NDCs to the Paris Agreement. Special attention is being given to an evaluation of the par-

ties’ intended fields of mitigation to see if the livestock sector is one of them and also to iden-

tifying mitigation options that are already being planned. 

What problems can domestic public policy measures to mitigate climate change cause in con-

text to international agreements and how do the measures have to be designed to comply? 

The third sub-question evaluates the legality of the previously discussed policy options in the 

context of international legal frameworks, especially the system of the WTO agreements. 

There are certain obligations that arise for members of the WTO which can come in conflict 

with countries’ mitigation policies. This point examines these legal problems and gives sug-

gestions on how public policies need to be designed to cause the least conflict. 

1.3 Justification 

Specifically the livestock sector was chosen as the field of research, as it emits the biggest 

amount of GHG in the sector of agriculture, but also contributes a significant amount of GHG 

to the total of global emissions. Yet it has a great, but so far nearly untouched potential for 

reduction of emissions in as good as all its production steps. Furthermore, it has the option to 

help lower the already existing concentrations of GHG by serving as a carbon sink or storage. 

The different topics this paper deals with aren’t completely new when considered alone. Nev-

ertheless, the combination of problems dealt with is rather original, especially with the overall 

focus on the livestock sector and a corresponding analysis of the (I)NDCs to the Paris Agree-

ment, which justifies their discussion.  

The existing reduction as well as public policy options are already extensively discussed in 

the legal literature and scientific reports. An overview is given.  

However the question, if obligations under the Paris Agreement, especially the parties’ com-

municated (I)NDCs, are legally binding has gotten only so much discussion in the legal litera-

ture so far, presumably because of the only recent entry into force of the agreement. This lack 
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of legal certainty justifies the discussion, especially as the outcome has a strong impact on 

how possible conflicts with other international agreements would look. The second part of 

this chapter contains genuinely new information. An analysis of the already submitted nation-

ally determined contributions to the Paris Agreement with a focus on the livestock sector had 

not been done before. 

Concerning the relationship of policy options and international law, especially international 

trade law, there is limited literature dealing exactly with problems of mitigation in the live-

stock sector. Most research exists about the legality of public policies in general or in other 

fields, so that comparisons remain to be drawn for the livestock sector. The same applies to 

most relevant case law. 

Summing up, the topic isn’t totally unexplored; there is some literature and/ or case law deal-

ing with nearly all the problems. What is new though and justifying this paper is its approach 

to look at all the different problems together, to bring them into context and to map out possi-

ble solutions of how states can fulfil their part in mitigating CC through a reduction of emis-

sions in the livestock sector. 

1.4 Methodology 

This thesis concentrates its discussion on the livestock sector as it is responsible for a compa-

rably big share of global carbon emissions while simultaneously still being relatively unregu-

lated compared to other emitting fields. Further, the sector was chosen as a field of mitigation 

in many nationally determined contributions to the Paris Agreement. When trying to evaluate 

the likelihood of emission reduction measures getting implemented, this paper aims at finding 

out on the one hand, if there is a legal obligation for states to do so, and on the other hand, if 

and what kind of obstacles implementation measures have to face. Hence the discussion of 

implementation obligations out of the climate treaties and possible obstacles out of the system 

of the WTO.  

This paper bases itself on theoretical literature and articles, as well as scientific reports, papers 

and news articles, and case law. The covered topics are climate change in general, mitigation 

possibilities for the livestock sector, the climate agreements, international trade law and eco-

nomics and lastly the relationship between the WTO system and the environment, with a spe-

cific view on agriculture and livestock. Further for the authentic analysis of the commitments 

to the Paris Agreement the already available (Intended) Nationally Determined Contributions, 

published on the website of the United Nations, were examined. While this thesis discusses 

relevant science dealing with climate change and the impact the livestock sector has on the 

climate, it doesn’t draw any conclusions as to the quality of the science and the accuracy of 

the mentioned data. Further does it only give an overview of the technical emission mitigation 
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options discussed in science, it doesn’t seek to give a definite answer to what is technically 

possible and effective. 

The referred to sources were found through extensive literature research, especially through 

Google Scholar, and following of cross-references. 

1.5 Structure 

The three different research sub-questions build on each other. To fully being able to answer 

question three it first must be clarified which mitigation options are available and if states are 

internationally legally bound to implement such. This paper follows this logic to eventually 

being able to answer the overarching research question.  

2 Options to Reduce Greenhouse Gas Emissions 

2.1 Background 

The livestock sector holds a big emission reduction potential. It’s rough share of 14.5% to 

global greenhouse gas emissions
18

 is nearly unregulated so far, especially compared to sectors 

that have been under increasingly strict regulations over the last decades, like the transporta-

tion or the electricity sector. It is estimated, that if producers in a given field would adopt the 

practices and technologies of the top 10% of low emitters, overall emissions could be cut by 

around 30%.  Adopting the practices of the top 20% could instantly cut emissions by around 

18%.
19

 This looks like a fast and easy way to cut many emissions by making some already 

developed changes in different sectors without having to invest into research for new tech-

nologies and practices. But it is not that easy. The current global population growth trend, 

increasing urbanization and rising affluence leads to the estimation that the demand for meat 

will grow by 73% and for dairy products by 58% worldwide until 2050 compared to 2005.
20

 

Thus the livestock sector has to drastically reduce its emissions while simultaneously growing 

immensely, emitting ever more. The ‘easy’ 30% of reduction would mostly only neutralize 

some of the additional emissions. 

Furthermore, the majority of livestock holders are small scale farmers that depend on their 

livestock for survival. 72% of all farms operate on less than 1 hectare of land, 94% have less 

than 5 hectares.
21

 It proves harder to make those farms improve their environmental friendly 

performance compared to big scale factory farms. But they also hold a high potential for in-

                                                 
18

 Gerber et. al., Tackling cc through livestock, p. 15. 
19

 Ibid., p. 45f. 
20

 Ibid., p. 1. 
21

 FAO, The state of food and agriculture, p. 2. 
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vestments in efficient production as they are rarely intensified yet and they could be the prime 

deliverer of environmental services like water and biodiversity protection, and carbon storage. 

States need to find ways though to make this attractive.
22

 

Further problematic is that the livestock sector is a none-point-source. To accurately capture 

all emissions that make up the total of 7.1 GtCO2-eq one has to look at the full life cycle of 

the finished product. But even then the numbers are often estimates, due to the high number 

of different and varying sources and a lack of exact data. As the focus of this paper isn’t on 

how accurate the specific numbers are but rather on how to minimize them, it will refer to the 

numbers of the latest elaborate report of the FAO, “Tackling Climate Change through Live-

stock” with some additional data from other papers where available.  

The three main stages of a LCA of meat and dairy are the feed production, the agricultural 

stage itself and finally the stage beyond the farm gate until the finished product. Main emis-

sion sources in the period of 1995 to 2005 per year where 1.3-2 GtCO2-eq N2O emissions 

from the production of feed, 1.6-2.7 GtCO2-eq emissions from enteric CH4 and around 1.6 

GtCO2-eq from land use for animal feed and pastures, including land use change.
23

 This adds 

up to respective shares of 3.3 GtCO2-eq by the feed production, 3.5 GtCO2-eq by the agricu-

tural stage and finally 0.2 GtCO2-eq by all services necessary to finish the product.
24

  

 

 

 

 

 

 

 

 

 

                                                 
22

 Gerber et. al., Tackling cc through livestock, p. 2. 
23

 Herrero et. al., GHG mitigation potentials in the livestock sector, p. 453. 
24

 Gerber et. al., Tackling cc through livestock, p. 18. 
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6,00% 

7,70% 

13,00% 

0,40% 

39,10% 

16,40% 

4,30% 

5,20% 

0,30% 1,50% 2,90% 

Figure 1: % shares of global emissions of the livestock sector 
in CO2-eq 
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Manure Management: CH4 

Manure Management: N2O 
 
 
 
Source: Gerber et. al., Tackling climate change through livestock, p. 17. 
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Figure 1 gives an overview over the emission sources and their respective share and figure 2 

shows the relevant actions in the three production stages and the type of GHG that is emitted. 

Production Stage GHG Activity and Source 

Feed Production CO2 Land use change for the expansion of feed crops 

(soybeans) and pastures 

Manufacturing of fertilizer (fossil fuel use) 

Processing of feed 

Transport of feed 

CH4 Flooded rice cultivation 

N2O Use of fertilizer 

Direct deposition of manure on pastures 

Management and deposition of manure on crop 

fields 

Agricultural stage CO2 Indirect consumption: Manufacture of on-farm 

buildings and equipment 

Direct consumption: On-farm energy use (e.g. 

cooling, heating, ventilation) 

CH4 Enteric fermentation 

Manure Management (anaerobic decomposition) 

N2O Manure Management: storage and processing 

Beyond the farm gate CO2 Transport of live animals to slaughter and proc-

essing plant 

Processing into meat and dairy products 

Transport of processed products to retail point 

Refrigeration during transport and processing 

Figure 2: Relevant sources of GHG in a LCA 
Source: Gerber et. al., Tackling CC through livestock, p. 7. 
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Figure 3 gives an overview of estimated emissions by source, whereby columns with two col-

ours show the possible range of emission. 

There is a wide variety of options to reduce emissions throughout the different production 

stages. This chapter will give an overview of promising options and illustrate some with ex-

amples of already ongoing implementation. The options are divided into technical ones, 

meaning practical options that reduce the generation and output of GHG at the source, and 

public policy ones, meaning legal measures that states have to implement the technical op-

tions.  

2.2 Technical Reduction Options 

2.2.1 Feed Production 

2.2.1.1 Efficiency of feed crops 

One option to reduce emissions is to make the production of feed crops, mainly maize and 

soy, more efficient and to selectively grow those that have lower CO2 and N2O emissions due 

to higher yields or lower Nitrogen (N) demand per unit of output. Also possible is precision 
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farming where crops are chosen that take up nutrients from applied fertilizer more efficiently 

and where the exact amount of fertilizer is applied that the plant needs. Or crop rotation can 

be employed, where legumes or other catch crops get introduced periodically instead of fol-

lowing a strict monoculture. This can reduce the need for manufactured fertilizer, saving en-

ergy as less has to be produced, and the crop yield usually increases significantly.
25

 

Especially in mainly grass-fed areas a change to feed crops with higher yields can signifi-

cantly lower emissions, as more high-energy feed can be grown on less land compared to low-

quality grass.
26

 

2.2.1.2 Land use change  

Also possible is the sequestration of soil carbon, meaning that more carbon is stored in the 

soil than released through land use change (LUC). Possible ways to do this are increasing the 

crop yields, using manure on crop instead of grassland, introducing polycultures with a higher 

C input into the soil, conversing arable land to grassland and finally introducing grazing man-

agement.
27

 

The FAO estimates that the livestock sector emits around 2.4 billion tonnes of CO2 per year 

through LUCs to free land for pastures or feed crops.
28

 Higher yields and a shift to feeding 

more crops in traditionally grass-fed livestock systems have the potential to avoid those emis-

sions by slowing down further crop- and grassland expansion.
29

 The more feed grown on al-

ready freed land, possibly combined with afforestation, the more emissions would be averted. 

Furthermore, the world’s agricultural and degraded soils have the estimated potential to be a 

carbon sink for 50-66% of the originally lost 42 to 78 gigatonnes of carbon. This can be 

achieved with practices like agricultural intensification, conservation tillage and erosion re-

duction through more irrigation, more and better timed organic and inorganic fertilization and 

crop rotations as well as organic farming.
30

 And grasslands, if managed correctly, have the 

potential of sequestering an estimated 409 million tonnes of CO2-eq per year. Reducing graz-

ing pressure on over-grazed grassland or increasing it on under-grazed one could accomplish 

this.
31

 

                                                 
25

 De Boer et. al., GHG mitigation in animal production, p. 424f. 
26

 Garnett, T., Best opportunities for reducing GHG emissions, p. S26.  
27

 De Boer et. al., GHG mitigation in animal production, p. 428. 
28

 Steinfeld, H., Livestock´s long shadow, p. 90. 
29

 Herrero et. al., GHG mitigation potentials in the livestock sector, p. 455f. 
30

 Steinfeld, H., Livestock´s long shadow, p. 116f. 
31

 Gerber et. al., Tackling CC through livestock, p. 52f. 
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2.2.2 Agricultural Stage 

2.2.2.1 Efficiency of animals 

One way to reduce emissions from animals is to reduce the total number of animals. Under an 

unchanging global demand for animal sourced food this is only possible, if animals become 

more efficient, meaning the same amount of finished product must be produced from fewer 

animals.  

This can be done by improving their diets. Studies show, that diets rich in concentrates like 

oilseeds and cereals increase the milk production, meaning that overall less CH4 is emitted per 

unit of output. The same applies to beef cattle.
32

  

Another option is selective breeding or precision management to improve the animals’ growth 

rate, the annual milk production or the efficiency of feed conversion. In developed countries 

this is usually already done extensively and in developing countries it could only be done to 

some extent, as animals are also used for other purposes like draft-power and therefore fewer 

animals might not always be desirable.
33

  

2.2.2.2 Rearing different animals 

Some animals have a lot lower GHG emission per kilogram of protein than others do. Beef 

with an average of 300kg CO2-eq per kg of protein is the most emission intensive animal, 

whereas small ruminants have an average of 165–112kg CO2-eq per kg of protein. Cow’s 

milk, chicken and pork are all below 100kg CO2-eq.
34

 Consequently, it would make sense to 

divest from beef cattle towards other animals with lower emissions.  

2.2.2.3 Enteric fermentation 

Less Methane is produced during digestion in animals that are bred to more efficiently con-

vert feed or that have a different microbial composition in their rumen. Other options are 

changed feeding plans where grass silage gets replaced with maize, increased ratio of concen-

trates in the feed, improved forage digestibility and also added supplements to the diet.  

2.2.2.4 Manure management 

Manure can be positive. It is used as a potent fertilizer, giving vital nutrients to the soil, mak-

ing the land more biologically active and fertile than mineral fertilizers alone could. It also 

                                                 
32

 Garnett, T., Livestock-related GHG emissions, p. 498. 
33

 De Boer et. al., GHG mitigation in animal production, p. 426. 
34

 Gerber et. al., Tackling CC through livestock, p. 17. 
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reduces the need for energy-intensive synthetic fertiliser. But compost for example could do 

the same.
35

 

Main emissions from manure are N2O and CH4. Changes in the storage facilities, in the ma-

nure treatment and changed grazing management can reduce them. Manure that is stored in 

the form of slurry stays in a mostly anaerobic state with little possibilities for nitrification, 

hence releases less N2O. And CH4 emissions can be reduced by storing slurry during the 

summer as briefly as possible or by cooling it, as well as moving it from buildings and storage 

facilities to cooler places, as the temperature of storage significantly affects methane produc-

tion.
36

 A way to actively use the GHG production of manure can be to produce biogas through 

controlled anaerobic digestion. Estimates believe that in cool climates the production of bio-

gas could reduce emissions from manure by 50% and in warmer climates even by 75%.
37

 

2.2.3 Beyond the Farm Gate 

After the animal leaves the farm mainly CO2 is released. Reduction options are increased en-

ergy efficiency through reduced refrigeration, the use of new and efficient equipment only 

when necessary and the use of alternatives to hydroflourocarbons. The cleanest transport op-

tions should be chosen, like cleaner and renewable fuels in combination with more efficient 

vehicles and optimally planned routes. And lastly resource efficiency should be practiced, 

meaning that products and equipment should only be used when necessary and waste should 

be minimized, especially through finding more sustainable and recyclable packaging.
38

 

2.2.4 Other not Life-Cycle Specific Options 

2.2.4.1 Carbon intensity of fuel inputs 

The production of animal sourced products is overall very energy-intensive. Some kind of 

transport of input, product or output is necessary in every single production stage, the manu-

facture of synthetic fertilizer is extremely energy demanding and the rearing of animals itself 

uses a lot of energy directly through the heating, cooling and ventilation of buildings and indi-

rectly through the construction of the production units, releasing a lot of CO2. 

Emissions from fertilizer production could be reduced by using as little fertilizer as possible. 

Moreover, the sector should be made as energy-efficient as possible, with for example better 
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buildings and shorter transport routes. And also a change in the consumed energy from high-

emitting fossil fuels to environmentally sustainable renewable energies should be done. 

2.2.4.2 Reduction of animals 

For every promising mitigation option some downsides are imaginable that could negate the 

reduction potential by making emissions in other production steps necessary. And again, even 

a reduction of as big as 30% would only even out some of the additional emissions the rapid 

growth of the sector is going to cause over the next decades. 

The one alternative that could effectively achieve great emission cuts is the reduction of the 

total number of live animals through a global decline in the consumption of animal sourced 

food. Compared to vegetables the production of beef protein needs around 50 times more 

land, and around 80% of all agricultural land is used as grazing-land or for the production of 

feed, although meat only counts for about 15% of the total energy in the human diet.
39

 It is 

estimated that at the moment 36% of all calories produced in the form of crops are fed to ani-

mals, of which only 12% end up as calories for human consumption in the form of animal 

sourced food. Would those 36% used for animals plus the around 4% used for biofuel be used 

for direct human consumption an additional 4 billion people could be fed.
40

 This is due to the 

poor conversion rate if grains are given to animals which are then consumed by humans, in-

stead of giving the grains directly to the people without the animal as a middle-man.
41

  

Freed land could be used for carbon sequestration through afforestation and for letting the 

natural vegetation grow back. Under a low-animal diet the estimated emission reduction po-

tential is 4.6 GtCO2-eq and 4.3 GtCO2-eq per year for each option respectively.
42

  

Further found a study in 2014 at the University of Lund in Sweden, that compared to the cur-

rent average diet such diets that avoid all animal products, that avoid all meat or that avoid 

ruminant meat have significantly lower GHG emissions.
43

 This corresponds with the findings 

of the FAO, namely that a no-animal-product diet saves 7.8 GtCO2-eq, a no-meat diet 6.4 

GtCO2-eq and a no-ruminant diet 5.8 GtCO2-eq per year.
44
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2.3 Public Policy Options 

Mitigation needs short term investments now to harvest profits in the long run. Every single 

technical reduction option farmers have is a risk for them in the moment they implement it. 

They have to use additional money to change the way they produce, what they produce, what 

they feed, what energy they use, what they do with the non-edible outputs and so on to reduce 

their GHG emissions and hopefully over time reap higher profits or a better situation on the 

market. Farmers are not going to implement mitigation options if there aren’t any benefits but 

only extra costs. Such benefits usually manifest over time and can be caused solely by the 

mitigation option itself, like a less cost-intensive production or more income through higher 

yields. But they can also be manufactured by states through different policy options that en-

courage mitigation and if necessary enforce compliance. 

2.3.1 Emission Trading Schemes 

Cap-and-trade schemes limit the allowed amount of emittable carbon with the result that pro-

ducers releasing more GHGs than assigned have extra costs through having to buy additional 

allowances. But in contrast, those that emit less than allowed can sell their left-over allow-

ances. This is the scenario if livestock’s emissions are involved under the cap. But even with-

out being involved, participation might indirectly be possible through the sale of carbon cred-

its created through carbon sequestration or other GHG reduction actions.
45

  

Of all carbon markets that already exist only a few include emissions from agriculture.
46

 The 

aim of such emission trading schemes (ETS) is to reduce emissions in the agricultural sector, 

while simultaneously making offsets possible. Examples are California, where two types of 

agricultural offset projects get accepted, namely biogas systems in milk cattle and swine 

farms, and rice cultivation projects. Or the Canadian province Alberta, where a wide variety 

of offset projects get accepted, like such to reduce emissions from energy use or projects deal-

ing with emissions from beef and dairy cattle. An advantage of such schemes is that they can 

be slowly expanded to cover ever more climate smart practices and technologies.
47

 And also 

Australia’s Carbon Farming Initiative is exemplary, under which farmers and investors are 

allowed to generate tradable carbon offsets from farming and forestry projects.
48

 Those car-

bon credits can either be sold on the private carbon market or offered to the government.
49
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There are propositions to set up a global carbon market based on energy and land-use, but 

global participation is hard to imagine.
50

 So instead more local ETS could be formed and al-

ready existing ones, like the European Emissions Trading Scheme, should involve emissions 

from agriculture, especially from the livestock sector, under its cap. 

2.3.2  Subsidies 

Subsidies are transfers of wealth from the state to a certain group of beneficiaries that are 

thought to not be able to survive on the market forces alone without the benefit.
51

 For a state 

act to be considered a subsidy in the sense of the Agreement on Subsidies and Countervailing 

Measures (SCM) it (i) must constitute a financial contribution by a public body that can be 

direct or indirect or it must be an income or price support and (ii) this must confer a benefit to 

(iii) a specific beneficiary.
52

 In the case of subsidies as policy options to mitigate CC in the 

livestock sector states need to design them in a way that producers benefit from producing a 

low-emission product.  

Options are output subsidies for the production of low-emitting feedstuff paid per certain land 

area or produced amount, investment subsidies for newer, better and more efficient equipment 

or indirect subsidies through energy-use mandates for renewable energy or biofuels.
53

 Exem-

plary subsidies are payments for research and development of more sustainable production 

methods and for education, necessary to adopt practices like reduced tillage and carbon se-

questration. But they can also compensate for losses through a changing climate. An indirect 

subsidy might be provided when agriculture gets exempted from climate taxes, gets tax re-

bates especially on energy or when it is excluded from the limitations under cap-and-trade 

schemes. The last one is particularly prevailing where farmers can create reduction credits and 

sell them freely, turning them into profits.
54

 

Already existing national subsidy programmes could redirect some of their given money to-

wards climate smart agriculture. Like under the EU’s Common Agricultural Policy (CAP), 

where some money is actually already given towards measures dealing with CC, this could be 

extended.
55
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2.3.3 Incentives 

Instead of subsidising a certain low emission product, states also have the policy option of 

giving farmers incentives to adopt best-practice approaches that help keeping the emission of 

GHGs low by safeguarding the environment and ecosystems through the adoption of better 

production practices. It is already general practice to give farmers direct or indirect incentives 

for adopting farming techniques that safeguard the environment, especially in the fields of 

reducing water pollution and maintaining biodiversity. Such incentives are usually not only 

monetary transfers but rather a whole package of programmes that support the farmers in 

transitioning to a more sustainable production.
56

 

Incentives could focus on changes to lower emissions from the crop and livestock production, 

through for example a change to conservation tillage which keeps carbon in the soil in con-

trast to conventional methods that release it. Other options are the re-naturalization of agricul-

tural land and the afforestation of cleared land to enhance carbon storage in trees and soil.
57

 

The adoption of best-practice requirements alone can be profitable for farmers due to higher 

yields or new economic activities like the sale of wood generated from afforested land. Alter-

natively, states have different options to encourage the adoption of new practices, like letting 

farmers trade their carbon certificates under carbon trading schemes. Direct incentives could 

be income supports and payments under agri-environmental programmes that promote the 

adoption of the best-practice requirements or investment subsidies for low emitting equip-

ment.
58

 

2.3.4 Product Standards 

States also have the possibility to pass certain regulations with the aim of reducing GHG 

emissions from the livestock sector. Such regulations could impose standards for production 

processes with lower emissions, like a certain kind of manure management or feedstuff, it 

could be product standards for embodied GHG emissions, like the carbon-footprint of prod-

ucts or also mandates for the use of substitute products that release or consume less, like the 

use of alternative fuels.
59

  

A way to impose certain product standards is the labelling of goods according to their carbon 

footprint by naming the estimated amount of GHGs that has been released during production, 

processing and transport so the consumer can make an informed decision when shopping.  
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Labelling schemes already exist for various products. Some are government controlled with 

voluntary membership, like the European Eco Label
60

, others are established by a non-profit 

organization, like the Forest Stewardship Council with its FSC label for responsible forest 

management.
61

 And some governmental labelling schemes are mandatory, like the European 

labelling scheme for energy efficiency of household appliances, introduced by the Directive 

92/75/EEC.
62

 

2.3.5 Taxes and Tariffs 

Lastly, states could impose explicit or implicit taxes on agricultural inputs or outputs in rela-

tion to their embodied GHG emissions, so for example on the finished product’s fossil fuel 

intensity or the GHGs that were released during production. One option could be to internal-

ize pollution costs caused by the production of certain products, following the ‘polluter pays’ 

principle. Other taxes that some countries already have in place are taxes on energy and fertil-

izer.
63

 A tax on energy makes it more expensive for the farmer to produce an energy-intensive 

product, eventually making the product more expensive for consumers when the extra gener-

ates higher prices. As a result, easily substitutable products would experience a decline in 

demand and get less profitable. That is, unless producers find a way to make the product more 

desirable or cheaper by making it less carbon intensive.
64

  

Taxes that reflect the output-side of animal products could be even more severe for farmers, if 

a product would be taxed according to how many emissions and what kind (especially the 

very invasive Methane) were released by the animal during its rearing. Especially the very 

emission-intensive products beef and dairy would get substantially more expensive, without 

an easy way to offset some of the price increases through the adoption of new technologies. 

Rather production patters and the kind of animals reared as livestock would significantly 

change.
65

  

Such a tax has been under discussion especially in Europe in the form of a ‘meat tax’. It could 

be imposed in three different scenarios: as an output tax on the average GHG emissions per 

unit of meat for each category of meat for all producers on entire markets, uniformly on aver-
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age GHG emissions per unit for each category of meat or as a tax on the actual GHG emis-

sions per unit of meat of individual producers.
66

  

2.4 Conclusion Regarding the Reduction Options 

There is a wide array of technical GHG emission reduction options specifically for the live-

stock sector. They cover the whole lifecycle of meat and dairy products from the feedstuff 

production over the agricultural stage to the finishing of the product beyond the farm gate. 

Moreover, states have five main public policy options to implement the technical measures, 

namely emission trading schemes, subsidies, incentives, regulations and taxes.  

3 Obligation to mitigate 

3.1 The Climate Change Treaties 

States encourage domestic mitigation because they are internationally bound to mitigate emis-

sions and need reductions also in the livestock sector to reach a certain goal. Such internation-

ally binding instruments could be the United Nations Framework Convention on Climate 

Change (UNFCCC), its Kyoto Protocol (KP) or the newest agreement on climate change, the 

Paris Agreement (PA).  What obligations arise for the parties out of these instruments and do 

they place a duty on the parties to implement mitigation in the livestock sector. 

But also the United Nations Sustainable Development Goals (SDGs), specifically goal 12 that 

aims at ensuring sustainable consumption and production patterns and goal 13 that urges to 

take action to combat climate change and its impacts, could oblige states to act. This paper 

though is limiting its scope of discussion to the climate agreements of the UNFCCC, its pro-

tocols and successors, as the SDGs are not legally binding as sole ‘goals’ and ‘targets’.
67

 

Moreover, their extensive amount of 17 goals and 169 targets might make their implementa-

tion difficult, especially as the SDG’s universal targets are often vague with non-quantified 

targets and the institutional framework to monitor their process is voluntary and only periodi-

cal.
68

 

3.1.1 UNFCCC 

As CC started to become a recognized problem the UNFCCC was adopted in 1992 as the first 

international environmental agreement that was negotiated by nearly the whole international 

community. It has nearly universal participation with 197 ratifications as of today. It estab-
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lishes commitments, financial mechanisms, important principles and implementation and dis-

pute settlement mechanisms. And it has such a wide scope that virtually every possible human 

activity that generates GHGs is covered.
69

 

A central point of the convention is its ultimate objective found in Art. 2 that mandates the 

stabilization of greenhouse gases in the atmosphere at a level that would prevent dangerous 

anthropogenic interference with the climate system. But it fails to mention the point at which 

‘dangerous’ starts and the level the GHG concentration should be stabilised at. This is the 

result of a compromise between different interests of opposing countries that could only be 

reached through the use of unclear language. Some countries intended to establish a clear 

commitment to stabilise GHG levels by the year 2000 at 1990 levels, but the final draft only 

required emission ‘limitations’ by each developed country and noted that a return to ‘earlier 

levels’ of GHG concentrations by the year 2000 would contribute to reach the objective of the 

Convention.
70

 

These commitments under the UNFCCC are far from legally binding obligations that could 

force parties to establish domestic mitigation policies. Firstly, it is only developed countries 

that must take action, ignoring the emissions that developing countries produce which causes 

the risk of outsourcing of industrial production to unregulated developing countries.
71

 Sec-

ondly, the Convention does not name concrete numbers for maximum warming or GHG con-

centrations in the atmosphere that existed at a certain point in history that the world has to go 

back to. So even if the relevant parties are bound to limit their emissions, there is no concrete 

goal that they are working towards so that parties can mostly do whatever they want. 

And as the livestock sector is nowhere mentioned as a field of mitigation there is no legally 

binding obligation for parties to reduce emissions in this field. 

3.1.2 Kyoto Protocol 

It became clear quickly that the commitments under the UNFCCC weren’t enough, and so 

lengthy negotiations for the adoption of a protocol under Art. 17 UNFCCC were initiated. But 

grave divisions emerged between the parties on key issues which prompted the United States, 

which accounted for around 25% of all emissions in 1990, to announce that they would not 

ratify the protocol. Nevertheless, the Kyoto Protocol was adopted in 1997 and finally entered 

into force in 2005. 
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The key feature of the Protocol is the establishment of quantitative restrictions on emissions 

from industrialised economies. Art. 3(1) aims at ensuring that their overall emissions are re-

duced to at least 5% below 1990 levels during the first commitment period from 2008 to 

2012.
72

 The parties’ established reduction goals can be found in Annex B to the Protocol. 

The KP shares the fundamental principles and objectives of the Framework Convention.
73

 But 

some points, like letting parties offset carbon sinks they had generated since 1990 through 

land-use changes and forestry activities, go further.  

Even though the KP had legally binding obligations for around one quarter of global emis-

sions at the time it entered into force, its first commitment period ended in 2012.
74

 At this 

time, the Doha Amendment to the Protocol was adopted. It included new commitments for 

Annex I parties, especially the reduction of emissions by at least18 % compared to pre-1990 

levels. These stronger legally binding reduction obligations made more big-emitter countries, 

namely Canada, New Zealand, Japan and the Russian Federation join the USA in not agreeing 

to the second commitment period from 2013 to 2020. 

An obligation to mitigate in the livestock sector is nowhere mentioned, the second commit-

ment period is soon to run out and most big emitters are not even bound by it. 

3.1.3 Paris Agreement 

The discussions about the second commitment period of the KP and the significantly lower 

participation showed that a new international instrument was necessary to mitigate climate 

change after 2020. Simultaneously, impacts caused by climate change started to become more 

noticeable and the science dealing with it became more comprehensive, with the IPCC stating 

that it is “extremely likely” that human influence has been the dominant cause of warming 

since the mid-20
th

 century.
75

 So as efforts for a globally binding legal instrument to combat 

CC had already failed once before in Copenhagen in 2009, parties to the UNFCCC decided to 

give it one more try to avoid a scenario in which the global community would be left without 

a just and robust means to tackle CC. Years of difficult negotiations culminated finally in the 

adoption of the Paris Agreement during the COP21 on the 12
th

 of December 2015 in Paris by 

a consensus of all 197 members.
76

 Less than a year later, on the 4
th

 of November 2016, it en-
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tered into force thirty days after 55 parties to the convention accounting for at least 55% of all 

GHG emissions deposited their ratification instruments. As of the 8
th

 of May 2017 154 parties 

have ratified the agreement. 

The PA was hailed as a “big, big deal”.
77

 Not only does it contain so very new things, but it 

aims at strengthening CC combat over time. And it differs from the KP especially in its more 

flexible approach.
78

 This and several other new aspects hold the promise of the agreement’s 

success. First of all, it sets a concrete temperature goal in Art. 2 by limiting the global tem-

perature rise to well below 2°C, while pursuing efforts to limit the increase even further to 

1.5°C. Secondly, and completely different from earlier instruments the agreement is global, 

meaning it applies to developed and developing countries alike. They all have to prepare, 

communicate and maintain nationally determined contributions (NDCs) and pursue domestic 

measures to achieve them according to Art. 3. Thirdly are the parties’ pledges to be reviewed 

every five years and subsequent reduction emission targets are to be put forward.
79

 Those are 

expected to get progressively stronger over time which means that the agreement is designed 

to be durable and regulate for a long time. Fourthly, also new is the enhanced transparency 

and accountability framework, Art. 13 and 15, which requires that the reported information by 

each party undergoes international review and be publicly accessible. Fifthly, further new is 

the bottom-up approach that the PA uses when it comes to setting national reduction targets. It 

differs completely from the top-down approach that Kyoto followed, where reduction targets 

were collectively negotiated to ensure their success. Now the bottom-up approach lets each 

country decide on their targets on the basis that they know their domestic circumstances best, 

resulting in a multitude of international pledges that reflect each country’s possibilities and 

raising the chances of successful implementation.
80

 

But does it establish an obligation to reduce emissions in the livestock sector? The PA does 

not mention the livestock sector at all and only slightly scratches the agricultural field. In the 

Preamble it recognizes that safeguarding food security and ending hunger has fundamental 

priority, and that food production systems are particularly vulnerable to the impacts of CC. 

There it also recognizes that sustainable lifestyles and patterns of consumption and production 

are important to address CC. Art. 4(1) mentions sinks and aims at reaching a balance between 

emission sources and removals by sinks in the second half of the century. This isn’t much. 

With the agriculture’s and especially the livestock’s huge share to global anthropogenic GHG 
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emissions a mentioning in the agreement would have been desirable. Some parties were in 

fact advocating for a more inclusive approach, like the EU that proposed to include agricul-

ture in two different ways, namely as a source of emissions and as a way of absorbing and 

sequestering GHGs.
81

 

Apart from the livestock sector not being mentioned, does the Paris Agreement establish a 

legal obligation for its parties to mitigate emissions and to follow through with their NDCs? 

To answer this, a distinction has to be made between the legal form of the agreement as a 

whole and the single commitments contained.  

The Agreement is a legally binding international treaty in the sense of Art. 2(1)(a) VCLT, 

meaning it is an agreement between states governed by international law in written form. 

Even though the final legal form was long unclear during the negotiations, parties clearly 

adopted the PA to be a treaty, as according to the VCLT the status of an agreement depends 

on what the parties intend it to be, not what they call it.
82

 The PA contains all treaty-necessary 

provisions. It provides in Art. 20 for signature as well as for ratification, acceptance, approval 

or accession and Art. 21(1) has detailed provisions for its entry into force.
83

 

Even though the PA is binding as an international treaty according to the rule of “pacta sunt 

servanda”, making it necessary for the parties to perform its provisions in good faith, this does 

not mean that all provisions contained in the treaty are equally binding.
84

 So what is the legal 

character of the different commitments contained in the PA? 

The easiest way to identify the legal character of the different provisions is through their exact 

wording, mainly ‘shall’ or ‘should’. There is a significant difference between them, as ‘shall’ 

creates a legal obligation and ‘should’ only a recommendation.
85

 The obligations in the first 

sentence of Art. 4(2) to prepare, communicate and maintain successive NDCs are therefore 

binding for all parties, as the ‘shall’ indicates, even though they have only procedural nature, 

meaning an obligation of conduct rather than of a result.
86

 The second sentence of Art. 4(2), 

that “(p)arties shall pursue domestic mitigation measures, with the aim of achieving the objec-

tives of such contributions”, does not establish a legal obligation. It only recalls parties’ obli-

gations under Art. 4(1)(b) and 4(2)(a) of the UNFCCC and establishes a connection between 

the efforts taken by parties to domestic mitigation and their respective NDCs. There are sev-
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eral arguments against the legal bindingness of the provisions. First of all it requires the par-

ties only to pursue domestic measures instead of actual implementation. Secondly there exists 

a similar provision in Art. 4(2) UNFCCC also using the word ‘aim’ which is considered to not 

create legal obligation there either. Thirdly, this is believed to be a collective obligation as it 

names ‘parties’ rather than ‘each party’ as the responsible. And lastly it states that the aim of 

the provision is to achieve the ‘objectives’ of the NDCs instead of the actual ‘content’ of the 

NDCs, leaving open what is meant with that phrasing.
87

 Also speaking for the non-

bindingness of the content of the NDCs is that they are not housed inside the treaty but rather 

separately in a public registry maintained by the secretariat, and that parties can unilaterally 

adjust their commitments at any given time.
88

  

A different question is the enforceability of compliance with those provisions. Parties can 

only comply with legally binding provisions, meaning obligations that need parties to act in a 

certain way or to omit action. Non-legally binding provisions on the other hand can only be 

implemented.
89

  

Summing up, without the NDCs being legally binding they cannot be enforced. Consequently, 

countries do not have a legal obligation to take action to mitigate CC by reducing their coun-

try-wide emissions. But they are still bound to implement the agreement in good faith, accord-

ing to ‘pacta sunt servanda’. And time will show if parties can agree on a committee for the 

compliance mechanism of Art. 15 that will be able to help countries overcome obstacles and 

implement their NDCs fully. This and the enhanced transparency framework in Art. 13 will 

hopefully be reasons enough for countries to mitigate. A technical expert group will be re-

viewing the information provided by countries about their progress in meeting their NDCs 

and identify areas of improvement.
90

 As this information will be public, peer pressure from 

other parties will be a strong incentive for implementation.
91

  

3.2 Fields of Intended National Mitigation 

Even though the Intended Nationally Determined Contributions ((I)NDC) aren’t binding and 

the livestock sector isn’t mentioned as a major field of mitigation, parties are nonetheless 

submitting them, showing that they are willing to make extensive commitments. The (I)NDCs 

could be seen as indicators of future mitigation.  
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Figure 4: Base Year distribution 

Until March 2017 162 INDCs, representing 190 parties, and 135 NDCs were submitted. This 

chapter analyses them for their content to see what countries focus on in their intended mitiga-

tion efforts, especially if they have a focus on livestock, if concrete mitigation plans are al-

ready in place and if yes, which. 

But first some general remarks. The information is extracted out of already available NDCs 

and otherwise out of the INDCs, whereby it is worth mentioning that the majority of countries 

simply re-submitted their INDCs as NDCs. 186 contributions were analysed in total.  

As a result of the PA not containing guidelines or rules about the content of the contributions, 

the differences between many of the (I)NDCs are enormous. They can be from just a few 

pages up to 60 pages and some contain the core information on just two pages whereas others 

describe a country’s situation over tens of pages without ever stating the actual reduction in-

formation. Some cover all GHGs covered by the UNFCCC and others only CO2. The most 

important general differences though seem to be the chosen base years, the target years and 

the reduction goals.  

Figure 4 shows the wide span of base years, 

whereby 33% of the 186 (I)NDCs don’t con-

tain any base year, followed by the year 1990 

with 21.5% and 2010 with 15.6%. And also the 

years in which the reduction goals are sup-

posed to be reached, the target years, vary 

greatly. As figure 5 shows is the period from 

2021-2030 most frequently aimed at by 31.2%, 

followed by stating simply 2030 as the end 

year without mentioning a starting year 

(23.1%) and the period 2020-2030 by 15%. 

Lastly the reduction goals vary greatly, too. 

The parties chose everything from none to 

89%, with none dominating with 28.5%, fol-

lowed by 40-49% chosen by 18.8% of the par-

ties and the targets 10-19% and 20-29% chosen 

nearly equally by 13.4% and 14.5% respec-

tively. The EU itself and all its members for 

example have chosen 1990 as the base year, a 

reduction period of 2021-2030 and a reduction goal of 40%.
92
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All mentioned goals are unconditional, meaning that the parties can implement them out of 

their own funds. 46 of the analysed contributions further contained conditional and often a lot 

more ambitious goals, which could be implemented with international support. Even though 

some goals seem very ambitious they aren’t necessarily, as they have to be seen in light of the 

country’s circumstances and in context to the base year and implementation timeframe. 

Now to the more specific information contained. Many contributions contain plans on how 

the country intents to reduce its emissions, meaning they name fields that the mitigation ef-

forts are going to be concentrated in, or in some cases even state planned technical reduction 

options, and many countries also have strategies for climate change adaptation. Hereby some 

reading in between the lines is sometimes necessary to understand the countries’ intention, 

like for example a reduction of enteric fermentation shows that a focus on the livestock sector 

is intended.  

Figures 7 and 8 show the percentage of countries that mentioned a certain focus on relevant 

sectors. Of the 186 countries analysed 75.3% mention planned reductions in the field of land 
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use change and 71.5% in agriculture. A lot less countries (38.2%) mention the livestock sector 

as a field of mitigation and only 29.6% plan to use the sector to adapt to a changing climate. 

Seven countries mention no mitigation plans at all, but rather focus on only adaptation. The 

EU as an example again mentions plans to mitigate in the fields of LUC, agriculture and also 

specific in the livestock sector, by naming reductions in enteric fermentation and manure 

management.
93

 A country that mentions all different fields for mitigation and adaptation is 

Mongolia
94

 contrary to Swaziland that mentions no mitigation at all, but only adaptation in 

different sectors, including the livestock sector.
95
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Further interesting is, how many countries have concrete plans for technical mitigation op-

tions. Divided up into the three different production steps of the livestock sector, 81 countries 

have options handy to mitigate emissions in the field of feed production, 52 have plans to 

make the agricultural stage more climate friendly and seven are going to deal with the stage 

beyond the farm gate, figure 9. 

 

Figure 10 shows the different technical options that countries plan in the field of feed produc-

tion and also how often the options have been named in the 186 contributions. Particularly 

many countries are planning on doing some form of afforestation or reforestation, together 

with sustainable forest management. Many are also planning on managing agricultural land 

better to avoid forests being burned down by farmers to free additional grazing land. The EU 

for example has vague plans for this stage, it names measures like afforestation and reforesta-

tion, rice cultivation, agricultural soils, urea application, other carbon-containing fertilizers 

and cropland and grazing land management.
96

 And Nigeria is contemplating climate smart 

agriculture, with improved seeds and fertilizers as well as appropriate technologies such as 

irrigation systems
97

 while Bolivia wants to introduce an agricultural production insurance.
98
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There are also options planned for the agricultural stage, as shown by figure 11. Most coun-

tries that mentioned this sector opted for the reduction of enteric fermentation and of methane 

emissions as well as for a better or at least some manure management like all EU countries 

did.
99
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And lastly, there are only a handful of countries that are planning mitigation in the stage be-

yond the farm gate as can be seen in figure 12. China plans on reducing GHG emissions by 

encouraging the consumption of low-carbon products
100

, Costa Rica is going to encourage 

products with a lower carbon footprint
101

 and Rwanda wants to strengthen local markets and 

establish more local and decentralized agricultural processing plants
102

. 

 

Finally interesting is the distribution of the different contributions. Figure 13 shows them di-

vided up by the countries’ income classes from low income over lower- and upper-middle 

income to high income as defined by the World Bank.
103

 Surprisingly, low income countries 

have overall mentioned mitigation sectors most and have the most concrete options in place 

for a reduction in the feed sector and the agricultural stage. Some even plan actions in the 

stage beyond the farm gate. Less surprising perhaps is that they also lead in the field of adap-

tation: many of the low income countries will be hit hardest by CC. Lower-middle income 

countries follow the same pattern, but with less concrete commitments. Only ‘beyond the 

farm gate’ they lead overall. Disappointing is the commitment of upper-middle income coun-

tries, which throughout is significantly lower than that of the other groups and especially re-

duction options in the agricultural field are nearly missing completely. And lastly high income 

countries slightly disappoint too. They focus mainly on mitigation and barely mention adapta-

tion and they overall mention the livestock sector as a field of mitigation the most. But other 
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than that, fewer high income countries than low and lower-middle income countries mention a 

focus on mitigation in the LUC and agriculture sector, and a lot less have concrete options for 

the feed production and the agricultural stage. And not a single high income country has men-

tioned plans to reduce emissions beyond the farm gate. 

 

3.3 Conclusion Regarding the Obligation to Mitigate 

Even though states have a legal obligation out of the Paris Agreement to reduce their GHG 

emissions, they are not legally bound to follow through with implementing their nationally 

determined contributions. Nevertheless, the (I)NDCs to the PA show that countries are plan-

ning on taking action to mitigate climate change. Countries plan to mitigate in the agricultural 

sector, many also in the livestock sector, next to mainly in the field of energy and transport.  

Some of the (I)NDCs already contain concrete plans to reduce emissions.  

4 Relationship with the WTO System 

4.1 General 

This chapter analyses the different policy options that states have to implement their technical 

emission reduction options in relation to the system of the WTO. Which policy options can be 

used to implement the technical options proposed in the (I)NDCs and how do they have to be 

designed to be in conformity with trade law?  
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Relevant WTO agreements are the AoA, the GATT, the TBT, the SCM, the SPS and the 

GATS as they cover the public policy options states have to mitigate climate change. The 

AoA is specific to the SCM and covers most agricultural subsidies and incentives and those 

that aren’t covered can fall under the SCM. The GATS is relevant when tradable credits are 

generated for emission trading schemes and the TBT and the SPS are important in the context 

of regulations and product standards. And finally, the GATT is relevant in the context of sev-

eral options, namely regulations through import bans and labelling requirements as well as 

taxes and tariffs.
104

 Further can measures that violate WTO agreements be justified by the 

exception of Art. XX GATT.  

This paper chooses the relationship of states’ public policy options to implement climate 

change mitigation measures with the system of the WTO as the main field of discussion, as 

they require a great deal of governmental intervention and regulation. In contrary international 

trade law mostly aims at keeping markets undisturbed, making conflicts likely.  

Sources were found through extensive literature research especially through Google Scholar, 

through cross-references in relevant articles and by following the publications of scholars in 

the field. The discussion in this chapter is based on theoretical literature and articles that cover 

the field of international trade law and economics, but also such about the relationship be-

tween the WTO system with agriculture, the environment and climate change. Other sources 

are case law and the genuine analysis of (I)NDCs discussed in point 3.2. 

The problems in this chapter were chosen, as according to point 2.2 they are the relevant pol-

icy options to implement emission reduction measures in the livestock sector and coinciden-

tally their implementation can cause problems with the system of the WTO. The mentioned 

WTO agreements were chosen, as research shows that they are the ones that could be violated 

by the relevant policies but at the same time they can also make CC mitigation possible.  

4.2 Specific 

4.2.1 Emission Trading Schemes 

A first option countries have to get farmers to reduce their carbon emissions from the live-

stock sector is to set up ETS or cap-and-trade schemes and to include emitting actions in al-

ready existing schemes. They put a price on the carbon emitted by certain activities and indi-

rectly aim at reducing the emitted amount over time, therefore as good as any GHG mitigation 

option states choose can be part of such schemes, as long as it is possible to monitor the 

amount of carbon that is released at the production source. Some parties to the PA, like the 
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whole of the EU, have plans to use emission trading to implement their mitigation goals.
105

 

Art. 6 of the PA explicitly makes voluntary cooperation by using or establishing carbon mar-

kets an option to reach mitigation goals. But do such schemes harmonize with the WTO sys-

tem? 

The main problems with most carbon trading schemes is not if their establishment itself is 

legal under the WTO system, but if their explicit design is legal in the international context 

and how countries deal with so called ‘carbon leakage’.  

Firstly, to be in accordance with the provisions of the GATS, the domestic policy establishing 

a system to trade carbon certificates generated in the livestock sector also needs to allow for-

eign service providers to hold, buy and sell such certificates as well as to develop, finance and 

implement offset projects for farmers.
106

 

And secondly, how countries set up the trading schemes can be problematic. To actually re-

duce the overall emissions in the livestock sector carbon allowances should be allocated by 

letting the producers participate in an auction. As it takes time to set up the proper mecha-

nisms, initially a big part of allowances is usually allocated for free. This could be seen as a 

subsidy possibly falling under the SCM. The aim of carbon trading schemes is to put a price 

on emissions and to impose additional costs on high polluters through the necessity of either 

having to buy additional permits or to reduce the emission intensity. But when those firms are 

given free emission permits it counteracts the aim of the scheme, as high emitters don’t have 

to pay for the right to pollute, which constitutes as a subsidy.
107

 States therefore have to be 

very careful when they want to give out free emission permits. 

Another subsidy could be that certain fields are left out of such emission caps, while simulta-

neously being allowed to sell offsets from carbon sequestration projects. It is somewhat un-

derstandable when states choose to exclude agriculture and especially livestock from the cap 

due to practicality, as their emissions are a non-point-source and very difficult to monitor. 

This could be an allowed subsidization as it is not necessarily production enhancing
108

 or it 

might not even fall under the SCM’s definition of a subsidy, needing the involvement of a 

government outlay or a revenue foregone
109

. But to more effectively work towards reduced 

GHG emissions from the agriculture and livestock sector all emission sources should be in-

cluded and monitored. 
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Subsidies will be discussed in more details under point 4.2.2. 

The other big problem is how states deal with ‘carbon leakage’. As an ETS is usually con-

fined to a single country or a certain group of countries, domestic livestock producers falling 

under the scheme have a disadvantage towards foreign livestock producers importing into the 

ETS area without being bound. As a result, importers from outside the ETS area are able to 

produce cheaper than domestic producers, giving them an advantage on the domestic mar-

ket.
110

 And also the aim of the scheme might be missed, as emissions are not actually reduced 

but only moved to countries that don’t have such restrictions. Imports from those countries go 

up and their domestic GHG emissions increase, hence carbon leakage is happening. Now to 

avoid these problems governments can either make it necessary for imports to also have per-

mits or they can establish border tariffs or taxes to even out the playing field.  

This scenario of all producers, domestic as well as importing ones, having to have carbon 

permits occurred when the EU decided to take aviation into its EU ETS in the beginning of 

2012. From then on both EU and non-EU airlines had to acquire and surrender allowances for 

carbon emissions generated by their flights between EU as well as non-EU airports. There is a 

chance that this violates provisions of the GATT, but a justification under Art. XX is likely, as 

the reason for this measure is to protect the atmosphere as an exhaustible natural resource.
111

 

The general exception clause of Art. XX GATT can justify measures that violate provisions of 

the GATT. In climate and environmental protection cases two of the several provisions are 

usually considered. Variation (g) allows WTO members to take measures “in relation to the 

conservation of exhaustible natural resources” if the measure is also “made effective in con-

junction with restrictions on domestic production or consumption”. So far no case law exists 

considering CC mitigation as a justified measure related to the conservation of the atmosphere 

as an exhaustible natural resource. But even though the atmosphere and clean air are not ex-

actly the same, parallels to the case US - Gasoline
112

 could be drawn, where the Appellate 

Body (AB) without problems considered the latter as such an exhaustible resource.
113

 Further 

is the measure ‘in relation to’ the protection of the atmosphere as well as levying the same 

restrictions on domestic producers.  

Involving emissions from agriculture and especially from the livestock sector under (already 

existing) carbon schemes would most likely have the same effect, it could violate some GATT 

provisions but fall under one of the exclusions of Art. XX GATT as it, too, would be aimed at 

protecting the exhaustible natural resource of the atmosphere. And taking such measures 
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would not create extraterritoriality problems, as there is a jurisdictional nexus to the imple-

menting country as GHGs don’t follow borders and CC affects every country.
114

  

The second usually used justification is Art. XX(b) GATT if measures are necessary to pro-

tect human, animal or plant life or health. The AB in Brazil – Retreaded Tyres argued that to 

be justified the measure needs to make or apt to make a material contribution to the achieve-

ment of the objective.
115

 Further is a measure only necessary if there is no other measure that 

is reasonably available and less trade restrictive.
116

 

Should it not be possible to involve all producers, domestic and foreign, under the ETS states 

might be tempted to invoke border tariffs or taxes to level out the market for domestic pro-

ducers and to avoid carbon leakage. With such tariffs the Most Favoured Nation (MFN) prin-

ciple has to be followed, meaning that the same low tariff given to the most favoured country 

has to be given to every importing country. At the same time the tariff has to be non-

discriminatory, meaning that importing countries can’t make a distinction between ‘good’ and 

‘bad’ countries.
117

 That usually isn’t a problem. But as the different importing countries have 

different environmental standards at home the different importers face different costs. Those 

from countries with already higher standards face higher production costs than others with 

lower standards, but have to all pay the same tariffs when importing into the ETS zone. Those 

importers from strict countries face the highest costs in the end, suffering economic discrimi-

nation.
118

 But as trade law aims at tariffs being reduced as far as possible instead of new ones 

being introduced, some scholars are advocating for the establishment of so called ‘climate 

clubs’. In these clubs only the highest emitters would participate. In exchange for increased 

environmental commitments they would be able to agree between themselves on special ex-

ceptions for border taxes, that otherwise be challenged under WTO law because of the MFN 

principle; they would get an exception from the anti-discriminatory principles.
119

 Such a per-

manent exception to WTO rules, where the club members could themselves decide on the 

obligations, might be easier to reach than having to change several WTO rules instead.
120
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4.2.2 Subsidies and Incentives 

Other policy option states have to implement their reduction commitments are subsidies and 

incentives. Legally and in relationship to the system of the WTO they are causing mostly the 

same problems, therefore they are being dealt with here under one joint point.  

Subsidies and incentives can mainly be used by states to mitigate GHG emissions in the feed 

production and agricultural stage, but in some cases it is also imaginable that countries en-

courage for example the local processing of food. Other examples are carbon sequestration, 

afforestation and the protection of forests in the first place as well as rehabilitation of range-

land. But also options specifically for the livestock sector can be supported, like helping 

farmers switch to more efficient farming practices, feed stuff and animals, as well as taking 

action to reduce enteric fermentation or capturing some of the GHGs released from manure. 

Basically all technical reduction options are possible as discussed under point 2.3.2 and 2.3.3. 

The general source of law that deals with subsidies and incentives is the SCM, but in the case 

of such payments in the agricultural field the special Agreement on Agriculture prevails if the 

supported measures fall under its scope. Art. 2 AoA and its Annex 1 name as the agreements 

product coverage the Harmonized System of international trade classification (HS) and all 

regular products that are produced on farms, with the exception of fish and fish products. And 

the measure has to be a domestic support for farmers, as only such are covered.
121

 

The AoA has 3 different types of ‘boxes’. The ‘amber box’ for subsidies that are distorting 

production and trade is defined in Art. 6 AoA and forbids subsidies that cross a ‘de minimis’ 

limit. Then there are ‘blue box’ subsidies, defined in Art. 6 para. 5 AoA, that are basically 

amber box subsidies but less trade-distorting as they also require domestic farmers to reduce 

production and are therefore allowed. Explicit and implicit subsidies that fall under the ‘green 

box’ are allowed as support granted under environmental protection programmes. The funda-

mental requirements for such measures to be legal are according to Annex 2 Art. 1 AoA that 

they have no or at most only minimal trade-distorting effects, they are given through a pub-

licly-funded government programme and they do not have the effect of providing price sup-

port to producers. Annex 2 Art. 12(a) AoA provides further that payments under environ-

mental programmes are allowed, when their eligibility is determined as part of a clearly-

defined governmental or conservation programme, and (b) the amount of payment be limited 

to the extra costs or losses of income caused by complying with the programme.  

All kinds of payments are allowed under the AoA, like such on research and development of 

new technologies related to mitigation and for transferring this knowledge or payments for 
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farmers that mitigate CC. Also covered by Annex 2 as green box payments are domestic sub-

sidies for the adoption of new technology, for loss of crop or livestock caused by CC and in-

surances subsidies. To assure that payments only cover the extra cost or loss of income many 

environmental programmes require that the farmer takes action upfront.
122

 Such investments 

upfront can be the acquiring of new technology, changing of the routine of the farm or even 

only investment of manpower and time.
123

 Very often do the changes eventually lead to an 

additional source of income, like tradable emission credits or co-benefits like higher yields. 

As soon as this happens the payment has to be stopped as it always has to be limited to the 

extra costs or loss of income occurred to the farmer. As long as the subsidies and incentives 

only compensate the actual extra costs and have a limit they fall under the AoA. Such a limit 

has to be set carefully to when the additional income generated by the improvements on the 

farm generously surpass the costs the farmer had to bare. And it has to be set individually for 

each option, as some take a very long time to manifest their climate benefits, like for example 

sequestration actions.
124

 When carefully designed most policy measures should fall into the 

unrestrained ‘green box’, but also payments for the limitation of production are possible under 

the ‘blue box’ without having to follow any limitation of the support level.
125

 

All other subsidies and incentives, meaning those that aren’t named in Annex 1 to the AoA, 

those that don’t fulfil the requirements of the ‘green box’ or the ‘blue box’ and those that are 

‘specific’, have to be dealt with under the SCM.  

The SCM agreement defines subsidies in Art. 1 as a financial contribution by a government or 

any public body within the territory of the WTO member that confers a benefit. It further has 

to be domestic, as export subsidies are prohibited under Art. 3, and specific, meaning it can 

only be accessed by a limited group of recipients that receive it not automatically but because 

of the fulfilment of objective criteria. Those incentives and subsidies can then either be pro-

hibited according to Art. 3, because they are dependent on export performance or local con-

tent support that is given for the use of domestic inputs over imported products, which means 

that their design directly affects trade and the interests of other WTO members. Or they are 

actionable according to Art. 5, meaning importing countries can use countervailing measures 

against imported subsidised products to offset the benefits or challenge them.
126

 The latter 

ones are challengeable under Art. 5 and 6 SCM on the basis of (i) injury to a domestic indus-

try through the import of subsidised goods, (ii) serious prejudice through for example dis-

placement of exports to the subsidising country or third countries or (iii) nullification or im-
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pairment of benefits, meaning negotiated improved market access due to reduced tariffs is 

being undercut by the subsidisation.
127

  

So far, the legal situation is still somewhat unclear when it comes to states trying to encourage 

the implementation of GHG emission reduction measures through subsidisation, especially in 

the case of it not falling under the AoA, but instead under the SCM. This is because each sub-

sidy has to be assessed on a case-by-case basis.
128

 The crucial points to ask are (i) if the sub-

sidy is ‘specific’ and therefore covered by the SCM, (ii) if it is a ‘prohibited’ subsidy or (iii) if 

it is ‘actionable’. First of all, most subsidies and incentives implementing options to mitigate 

CC in the livestock sector seem to be ‘specific’, as they are dependent on certain farming and 

husbandry practices and are only given to a certain group of qualifying farmers. Secondly, it 

seem unlikely that such support depends on export or favours domestic over imported prod-

ucts. It would rather be given to all products, no matter their destination for the domestic or 

the export market. And thirdly, more likely they would not be ‘actionable’, even though they 

might have adverse effects on other WTO members.
129

 Usually farmers don’t have any posi-

tive side income from the implementation of CC mitigation options, as discussed before under 

subsidies under the AoA. In most cases, like sequestration through afforestation projects, the 

income that is now generated is completely replacing what is lost in income by giving up crop 

land for forest area, resulting in no adverse effects on trading partners.
130

 It gets problematic 

when such measures start generating for example production-enhancing co-benefits, like some 

soil sequestration projects that have a tremendous production increasing effect on crops. Then 

injured WTO member can challenge the given subsidy according to Art. 6.3 SCM, by proving 

that it caused serious prejudice to its interests. And the subsidy giving state can defend its 

actions according to Art. 8.2 SCM, by arguing that the support wasn’t actionable.
131

 Such 

scenarios should be avoidable, if subsidies under the SCM follow the same time-limits as such 

under the AoA discussed above. 

4.2.3 Regulations and Standards 

Another main option that states have to protect the environment and to implement CC mitiga-

tion is the wide field of technical regulations and product standards. These can be realized 

through the labelling of products, but in some case also by restricting or banning the sale and 

import of products that don’t suffice a certain standard.  
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States could forbid the sale of certain meat or dairy products, if the producers don’t imple-

ment mandatory technical CC mitigation measures or they might implement technical options 

that are more climate friendly by simply forbidding others. Through this, states could imple-

ment basically every technical reduction option possible. More frequent though is that states 

levy labelling obligations on certain GHG-intensive products. This gives consumers the pos-

sibility to make an informed decision when shopping and to choose the more climate-friendly 

alternative. This is an effective way to implement CC mitigation options ‘beyond the farm 

gate’. Giving consumers the option of an informed choice can encourage them to change their 

consumption habits to alternatives that are less energy- or GHG-intensive. Indirectly would 

such labelling also affect farmer and animate them to implement CC mitigation options in the 

feed production and agricultural stage, solely by having to adapt to a changing demand. La-

belling can be done based on the ‘carbon footprint’, meaning the label would state the esti-

mated amount of carbon that was released during the production and transport using a Life 

Cycle Analysis; labelling according to ‘food miles’ on the other hand, meaning how far the 

product has travelled, is misleading, as local products might be very carbon-intensive in their 

production and some products just have a disproportionately higher carbon emission than oth-

ers, no matter how far they have travelled, like for example meat compared to grains. The 

latter option would most likely disadvantage internationally traded products more.
132

 But also 

labels that show if the product was made following certain climate friendly techniques and 

standards is possible, like the already existing labels mentioned in point 2.3.4. 

Technical regulations and product standards are mainly covered by the TBT and the SPS 

agreement, but also the GATT is important. So what kinds of regulations are allowed and how 

would they have to be designed to not violate the system of the WTO? 

Often product standards are voluntary and initiated by retailers. But as soon as the state inter-

venes and transforms them into legislated standards or mandatory technical regulations prob-

lems can arise especially if they are designed to discriminate against imports. The TBT gov-

erns mandatory technical regulations, voluntary product standards and labelling schemes.
133

 

Art. 2.1 TBT allows states to adopt technical regulations for products, as long as they are fol-

lowing the National Treatment (NT) and MFN principle. Further shall they be not more trade-

restrictive than necessary to fulfil their objective, meaning they cannot have the effect of cre-

ating unnecessary obstacles to international trade. Legitimate objectives can be the protection 

of human health or safety, animal or plant life or health and especially important also the en-

vironment (Art. 2.2 TBT). As long as these requirements are fulfilled states can impose regu-

lations on domestic and importing products alike.  

                                                 
132

 Blandford, D., International trade disciplines and policy measures, p. 6f. 
133

 Matsushita et. al., The WTO: Law, Practice and Policy, p. 767. 



39 

 

Problems with the GATT, especially its Art. III and XI, can arise if states put restrictions on 

imports or ban them because of them not complying with national standards and if they im-

pose labelling requirements.
134

 

Both scenarios have similar problems. According to the TBT’s Art. 2.1 as well as the GATT’s 

MFN treatment of Art. I and NT of Art. III domestic and imported ‘like’ products have to be 

treated alike. Over the years, the definition of ‘likeness’ has significantly changed and it is 

questionable if products with a different carbon footprint can be considered ‘like’ products.
135

 

Another question is if environmental measures are product standards, meaning they apply to 

the characteristic of the product, or product and production methods (PPM) standards, mean-

ing they apply to the process used to manufacture the goods and if similar products with dif-

ferent PPMs can be classified as ‘like’ products.
136

 

An early case dealing with this issue was US – Tuna I
137

 where the GATT Panel had to decide 

about the legality of the US imposing regulations on domestic and imported yellowfin tuna 

and eventually imposing an embargo against tuna imports from countries that didn’t fulfil the 

requirements.
138

 The panel rejected the differentiation based on the PPM standard arguing that 

all tuna was alike, no matter the fishing method. It found that PPMs can only be considered if 

they leave some physical trace in the final good and that products are alike if their physical 

characteristics are alike.
139

 Later the WTO’s Appellate Body decided to follow a different 

way of determining the likeness of products in the case EC – Asbestos
140

 by following the 

approach of the GATT Working Party in Border Tax Adjustment considering several criteria 

on a case-by-case basis, like the end-uses of the products and consumers’ tastes and habits in 

the given country and market, and the properties, nature, and quality of the products.
141

 This 

means that a differentiation based on PPMs between products could be possible, as especially 

depending on consumers’ preferences alike seeming products could be unlike depending on 

the environmental standard that was followed in their production. So if such products aren’t 

‘like’, treating them different wouldn’t violate any WTO law, as long as for goods that are 

alike there are no regulations that discriminate against imported products more than against 

domestic ones.
142
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And if the labelling of products should cause any discrimination of imported goods this might 

be justified by one of the exemptions of Art. XX GATT, especially under exemption (g) as 

labelling aims at protecting the atmosphere as an exhaustible natural resource. This was the 

case in US – Shrimp I
143

 where the US, again, adopted regulations for its domestic fishing 

fleet to only use certain kind of nets with ‘turtle excluding devices’, as turtles got accidently 

caught in conventional nets destined for shrimp fishing and died. This regulation was then 

also expanded to imported shrimp which prompted complains in front of the WTO from states 

that did not adopt relevant measures.
144

 The AB found, that one has to look at the specific 

provisions of Art. XX GATT first, namely the exemptions of (a) to (j), and if the measure in 

question falls under one of them, it then has to be looked at under the chapeau of Art. XX. It 

also found that the chapeau relates not to the measure itself, but rather to the manner in which 

it is applied. Thus is a measure that violates GATT provisions justified under Art. XX GATT 

if it falls under one of the exemptions and is applied in a manner that is not an unjustifiable 

discrimination or a disguised restriction on international trade.
145

 A little later the AB also 

clarified what is needed to avoid such an unjustifiable discrimination. According to the deci-

sion in US – Shrimp II countries only have to use ‘serious good faith efforts’ towards conclud-

ing an international agreement with importing states and if such efforts fail they can choose to 

impose unilateral measures.
146

 Nevertheless the WTO system prefers, and it is smart to com-

ply with it if possible to avoid standards or labelling requirements to be challenged, the devel-

opment of international standards.
147

  

Another problem can be the necessary scientific basis for environmental measures. This is 

especially important for measures under Art. 3.3 SPS, as countries can here implement more 

stringent SPS standards than internationally agreed upon, but only when their necessity is 

backed up by science. In the case EC – Hormones
148

 the AB decided that contrary to envi-

ronmental law, the precautionary principle wasn’t sufficient to ban the import of meat that 

was treated with potentially harmful growth hormones into the EU. Measures rather needed to 

follow a risk assessment under the SPS, whose absence alone made measures illegal.
149

 But a 

scientific basis can also help to show that an exemption of Art. XX GATT is ‘necessary’ or 

‘related to’ and that a measure is non-discriminating in the way of that it has a non-trade-

related aim.
150
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The history of case law shows that regulating trade for the sake of mitigating CC won’t be 

easy, but by following some basic requirements or even better with the will to negotiate inter-

national standards, this could be a good option to reach mitigation goals. 

4.2.4 Taxes and Tariffs 

Another option to implement CC mitigation is to levy taxes and tariffs on certain emission-

intensive products. Explicit and implicit taxes on domestic producers are usually not problem-

atic in relation to the WTO law, as they mostly don’t have any negative effects on foreign 

producers, they rather reduce exports than increase them and disadvantage only domestic pro-

ducers.
151

  

The idea behind environmental taxes is that many resources are underpriced and therefore 

overused and that such taxes as market-based economic incentives could increase the price of 

those resources. The general aim of environmental taxes would be (i) changing people’s con-

sumption habits by making products with a high environmental cost more expensive, (ii) 

changing the production by encouraging producers to develop production methods and prod-

ucts that are better for the environment and (iii) to implement the polluter pays principle, 

meaning that the actual polluter should be responsible for the costs their environmental un-

friendly behaviour caused instead of the society.
152

 Such domestic taxes would be a good way 

to for example implement China’s plans beyond the farm gate, to encourage the consumption 

of low-carbon products. Higher prices on carbon-intensive products would automatically 

change people’s consumption habits towards such products that are cheaper, hence less car-

bon-intensive. But it would indirectly also encourage farmers to change their production sys-

tems, as more expensive products also mean lower sales, hence lower profits. Every single 

GHG emission reduction option a farmer implements during the production of a product 

would lower the overall emission-intensity of the finished product, making it eventually 

cheaper and better situated on the market. 

A problem with imposing domestic environmental taxes is countries fearing that they will no 

longer be competitive on the world market, as their producers would suffer from higher pro-

duction costs than industries without such taxes. To avoid this although very unlikely, coun-

tries could enter into international agreements to levy the same environmental taxes in all 

countries or even further reaching, to implement international environmental taxes, like a 

global tax on carbon. Or they can levy a similar tax on imported goods and rebate taxes on 

products that are meant for exportation.
153
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If countries want to introduce a carbon based tax to implement their CC legislation they are 

confronted with the same problem that ETS cause. If the taxation of a product is done at the 

point of production, following the origin principle, then exports will be disadvantaged and 

imports encouraged. Foreign producers that don’t have to follow a similar tax in their produc-

tion country are better situated on the market, unless imports face the same tax and domestic 

products destined for export are taxed in the country of destination instead of origin.
154

 But 

are such border tariff adjustments (BTA) allowed under the WTO system?  

Art. III:2 GATT makes clear that it is possible to levy internal taxes on imported products, as 

long as they are not in excess to those that are applied to like domestic products, following the 

principle of national treatment. Further states Art. II:2(a) GATT that an equivalent to an inter-

nal tax can be imposed on imported goods at the border.
155

 It also implies that Art. III GATT 

is applicable, because environmental taxes and the equalizing imposition of them on imports 

at the border are internal taxes, as those BTAs solely aim at subjecting imports to the same tax 

regime domestic products fall under.
156

  

Important for the legality of a BTA is further, that it is a tax on a product, it must be indirect 

and it can’t be levied directly on the producers. Not possible is therefore for example a tax on 

resource use, as the GATT considers those as direct.
157

 The opinions of scholars differ when it 

comes to the problem of carbon or GHG emission taxes being indirect or not. But most agree 

with the case Mexico – Taxes on Soft Drinks where the Panel found that an indirect tax needs 

at least some connection between the tax and the taxed product, even if only indirect.
158

 Evi-

dence for there being any kind of ‘nexus’ is given, when the tax is levied on consumption and 

when the aim of such a tax is to make the social cost of carbon part of the price of the finished 

product to encourage people to reduce their GHG-intensive consumption habits.
159

 

Carbon taxes with corresponding BTAs could also be problematic under the NT principle if 

the tax is designed to reflect the actual amount of carbon that is emitted during the production. 

This is the case if the domestic and imported goods can be considered ‘like’ products and the 

tax for the imported goods is higher because they are from countries with a carbon-intensive 

production, like meat from the tropics.
 
Rather does such a tax have to be levied on domestic 
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and imported like goods alike.
160

 This might be different if the goods are not considered ‘like’ 

because of their differing carbon-intensity as discussed under point 4.2.3. 

Another possible problem is that some countries are already imposing similar or even higher 

domestic environmental taxes. Importers from those countries would be disproportionately 

disadvantaged.
161

 And on the contrary importers from countries with low standards and high 

emissions would have a market advantage. But countries cannot adjust tariffs to those prob-

lems in a discriminatory way and target products from countries with high emissions. This 

would violate the MFN principle of Art. I GATT. A carbon tax needs to be levied on domestic 

and imported goods from all countries alike.
162

  

If a tax should be violating the NT or the MFN principle because of aforementioned reasons, 

such a differentiation could be justified under Art. XX GATT, specifically under exception 

(b) or (g), as discussed under point 4.2.1.
163

 Carbon taxes aim at protecting the atmosphere as 

an exhaustible natural resource and following the ruling of the Shrimp – Turtle case it seems 

possible, that countries impose import restrictions also in the form of tariffs under exception 

(g), but it is questionable how this would work in practice, as the application would still have 

to be in a non-discriminatory way.
164

 

Carbon taxes and corresponding BTAs seem to be a good way to encourage producers to 

adopt CC mitigation technologies and consumers to consume more climate friendly. If de-

signed carefully to be non-discriminatory they should be consistent with WTO law.   

A specific environmental tax that has in the EU already been discussed to some extent
165

 is a 

meat tax. Cordelia Bähr discusses such an European tax on meat with corresponding border 

tariffs extensively in her paper “Greenhouse Gas Taxes on Meat Products: A Legal Perspec-

tive” and concludes that one kind of meat tax would be consistent with the WTO: one that 

would uniformly be levied on average emissions per unit of meat. Other than taxes that are 

levied on actual or on average emissions in certain markets such a tax would not violate the 

NT or the MFN principle. Without it being discriminatory no justification under Art. XX 

GATT would be necessary.
166
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4.3 Conclusion regarding the Relationship with the WTO System 

Members to the WTO can undeniably violate provisions of the WTO agreements when im-

plementing domestic public policies. Nevertheless, the analysis shows that most technical 

mitigation options should be able to be implemented through policies, as long as states design 

them carefully to be in line with the WTO. They especially have to be non-discriminatory, 

following the principles of national treatment and most favoured nation. 

5 Conclusion 

14.5% of all global GHG emissions produced by the livestock sector is a big share, especially 

as the resulting products meat and dairy represent only one segment of the human diet. The 

production of feedstuff, the rearing of cows, pigs, chicken and other animals and finally the 

production of the finished goods are responsible for around 7.1 GtCO2-eq per year. This takes 

its toll on the world’s environment and climate. And instead of a reduction in the livestock 

sector, the demand for animal sourced food is rather still rapidly growing, especially in devel-

oping countries, but also continuing to grow in the rest of the world.
167

  

But action is being taken. 

Especially the signature of the Paris Agreement by all parties to the UN and its surprisingly 

rapid entry into force less than a year later show that the awareness and the will to act are 

there. The world has realized that battling climate change needs to be given more importance, 

if not priority. This can also be seen in the high number of (I)NDCs countries have already 

delivered. The fact that the parties weren’t able to agree on making the specific self-chosen 

national commitments legally binding, which therefore makes non-compliance non-

punishable, is disappointing. But hopefully peer pressure and the countries’ will to act will get 

them enforced anyways.  

There is a wide variety of technical options to reduce the GHG emissions of the livestock sec-

tor that can be used alone or in combination to find the best fit for the respective country’s 

needs. Countries have already chosen many of them in their national commitments, that they 

will use to mitigate emissions of the agricultural sector and in the case of many countries also 

the livestock sector. Now it is important to find ways to implement them domestically through 

the use of adequate policy options.   

But the task is far from straightforward. Three main problems occur when designing and im-

plementing climate change mitigating options in the livestock sector.  
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Firstly, most of the technical reduction options always also have a negative side, which has to 

be taken into consideration when designing a country’s emission reduction plan. Often 

avoided carbon emissions from one source are cancelled out by additional emissions that be-

come necessary from a different source. This is especially the case for all technical options 

that involve a change in the animal’s diet towards feeding more nutrition-dense feedstuff high 

in cereals and grains. This might reduce the emission of CH4 from the animals, but additional 

land might have to be cleared to produce and transport additional feedstuff, possibly releasing 

additional CO2 and N2O.
168

 And in developing countries livestock holders’ abilities and objec-

tives might contradict such a change.
169

 The same applies for soil carbon sequestration, when 

through the conversion of arable land into grassland the need to intensify cultivation and even 

the clearance of land to grow feed elsewhere might become necessary. And some options 

have a time limit that has to be considered, like again sequestration, where once equilibrium is 

reached, no more carbon can be stored and the soil starts emitting GHG again.
170

 Or the use of 

feed additives like enzymes and probiotic cultures that reduce the production of CH4, but over 

a longer period of use their effects decrease as the rumen adapts to the changed microbial eco-

system.
171

 

This doesn’t mean that substantial reductions in the livestock sector aren’t possible, it makes 

it necessary though to choose and combine the different reduction options in a way that re-

duces the most emissions without accidentally cancelling out each other’s effects. 

Secondly, it is problematic that the nationally determined contributions to the PA aren’t le-

gally binding which will have an influence on the countries’ implementation efforts. And the 

commitments might not be extensive enough. The livestock sector has the estimated potential 

to reduce its emissions by 30% if just the already existing practices and technologies of the 

lowest 10% of emitters were adopted.
172

 A total abandonment of animal agriculture would 

have the way higher potential of around 14.5% of overall global emissions, but as this is 

unlikely to happen anytime soon rather a far-reaching reduction is a good start. It isn’t clear 

how much emission reduction the (I)NDCs’ plans for the livestock sector would have at a 

perfect implementation. But it is already clear that even under a stringent implementation the 

first national commitments aren’t extensive enough to reach the ‘well below 2°C’ goal. As-

sessments rather predict a temperature rise of at least 3.5°C, making future stronger commit-

ments necessary.
173

 Additionally are countries not even legally bound to implement their in-
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tended commitments. Time will show if the implementation mechanisms negotiators put into 

the PA will be sufficient to make countries come through anyways, especially if peer pressure 

will be motivating enough to get countries to act.  

One suggestion to help countries implement their commitments is through the Implementation 

Branch of Art. 15 PA. Art. 15(3) PA gives the Conference of the Parties (COP) a mandate to 

adopt the modalities and procedures the Implementation Branch shall operate under. Designed 

intelligently, it could provide a forum for the parties to discuss problems they have with their 

NDC implementation, also with opposing international law like the WTO system, and assis-

tance in finding solutions.
174

 

And thirdly, there is the complication that every policy option chosen by a party to the PA 

that is also a member to the WTO, has to withstand a legality test under the system of WTO 

agreements. As soon as any country implements CC mitigation that affects not solely domes-

tic producers, but has an effect on foreign producers or the international trade, issues can oc-

cur. Although it won’t be easy for countries to implement domestic policies to mitigate CC, 

they can succeed if they pay attention to designing them in a way that is consistent with inter-

national trade law. As a result, most major policies – emission trading schemes, subsidies and 

incentives, regulations and taxes – can be possible. 

To make the international fight against CC a little easier there are numerous suggestions on 

how to give the climate treaties more weight against trade law, or how to make climate 

change law and the WTO system more compatible. The following are some examples. 

One wants to harmonize trade law and the climate regime by calling for the COP to adopt a 

resolution asking the WTO to recognize climate change mitigation as a ‘public good’ in the 

context of Art. XX GATT or to recognize certain green products and processes to be exempt 

from the restrictions of trade law.
175

 But also the text of the GATT itself could be changed to 

Art. XX including a footnote similar to Art. 2.3 SPS. Here, a party challenging an import re-

striction has to show that another measure is reasonably available and significantly less trade-

restrictive, but has the same level of protection. This would give states more certainty about 

possible conflicts when designing policies.
176

 Another option is to include mitigation options 

in WTO agreements, like climate smart agriculture technologies in the Agreement on Envi-

ronmental Goods that is being negotiated or sequestration projects under the AoA so farmers 

can get support for them under the Green Box.
177

 Or countries that failed to implement their 
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commitments under climate treaties could be treated as if their non-actions were illegal subsi-

dies for domestic industries that are challengeable under the WTO system.
178

 

And rather than hoping that a carefully designed policy option won’t violate any provision of 

the WTO system, parties can enter into negotiations with other members. This could result in 

the inclusion of a provision to the GATT naming certain Multilateral Environmental Agree-

ments that are excluded. Or international standards for a carbon tax or product-labelling could 

be determined.
179

 

The parties to the PA can find ways to implement their commitments if they design their do-

mestic policies with a view on their commitments under the WTO system. As the former Di-

rector-General of the WTO Pascal Lamy said in his speech to a European Parliament panel in 

2008 does “[...] the Preamble to the WTO Agreement explicitly mention(...) ‘sustainable de-

velopment’ as one of its fundamental objectives. Moreover the WTO rule book authorises its 

Members to give priority to environmental concerns, provided this is done in a non-

protectionist manner. It is therefore not a case of trade ‘trumping’ the environment.” He also 

emphasises that the international community needs to strike a consensus on how to best tackle 

climate change, preferably as a multilateral agreement including all major emitters, to guide 

other instruments like the WTO.
180

 Let’s hope the Paris Agreement with its extensive global 

approval and concrete national commitments can show the WTO the internationally agreed 

upon direction in the fight against climate change. 
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