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SUMMARY OF KEY POINTS

1

1.

Improving KPI’s to mitigate GHG emissions can be adopted across the pig,
poultry and intensive beef sectors, providing the mechanisms employed balance
environmental responsibility, economic viability and social acceptability, thus
achieving a triple-win for sustainability.

2.

The global livestock sector needs internationally agreed tools for GHG
quantification and benchmarking. The Global Warming Potential (GWP) model
takes account of the contribution of grazing animals to sequestering carbon
into soils. The GWP* metric accounts for variation in how short and long-lived
emissions warm the atmosphere.

3.

UK livestock farmers and trade bodies need to develop ways of benchmarking
GHG emissions, carbon capture and other environmental metrics (e.g. water use,
biodiversity). A key urgent issue will be choice of a standard measurement system
to ensure transparency and allow comparison with other operations, sectors or
markets.

4.

Many intensive livestock operations (e.g. pigs and poultry) lack a land base on
which to spread their slurries and manures. With the requirement for transition to
use of covered storage, the sector can better valorise manures as bioenergy (i.e.
through anaerobic digestion) to minimise environmental impact and make better
use of those nutrients.

5.

Improving livestock health is essential, with healthy animals performing better
and having lower environmental impacts. Reducing GHG emissions based on
productivity and health should not be prescriptive in terms of systems, methods
or technologies.

6.

The sector must respond to consumer trends and stakeholder demands
(including critics that challenge meat production). Decarbonisation strategies can
address the rhetoric around GHG emissions and improve consumer confidence in
sustainability.

7.

The development of a clear vision and strategy for a decarbonised meat sector
must be shared with policymakers, media and consumers to successfully change
the rhetoric around GHG emissions and improve consumer confidence in UK
agriculture.
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1. INTRODUCTION
A sustainable future for UK agriculture will be achieved by balancing economic viability with
environmental responsibility and social acceptance, primarily through the adoption of new
and emerging management practices. This will require continuous improvements, as the tools,
technologies and systems that are sustainable now may not be so in future.

There is an immediate need for livestock sectors to
reduce negative environmental impacts, in an evidencebased manner to allow progress to be benchmarked
and communicated. This needs clear targets with
greenhouse gas (GHG) emissions being the most urgent
focus. The carbon net-zero pledges made by the UK
government, plus farming associations, processors and
supermarkets must be achieved through a combination
of innovation and initiatives. The methane pledge made
at COP26 requires a significant shift in how livestock are
managed.
No individual agricultural sector can be responsible for meeting the targets single-handedly. The
livestock sector is highlighted in print or social media as having a considerable impact on national
GHG emissions. Thus, it carries a heavier reduction burden than other farming sectors.
Emissions from UK meat production are affected by efficiency within each sector, and at each point
from feed production through to retail and consumption. The sector’s commitment launched by
WRAP (2020) aims to optimise productivity, minimise waste and reduce emissions throughout the
meat production chain.
Meat processors, retailers, hospitality, food service businesses and sector bodies have formed
an alliance that aims to achieve net zero targets as well as selected UN Sustainable Development
Goals (United Nations, 2015). Given their combined market share and wider influence, the initiative
has considerable potential to make real progress towards sector decarbonisation.
Although marginal gains can and should be achieved in terms of transport, processing, retail and
consumption, the greatest opportunities for sector decarbonisation occur at the animal production
level. This section is focused on livestock-centred strategies, with the underlying acknowledgement
that GHG mitigation is essential across the production and supply chain.
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Evolving science relating to livestock health, welfare and environmental impacts has changed how
intensive livestock are housed, fed, bred and managed over the past three decades.

2. THE CURRENT STATUS OF
GHG EMISSIONS FROM UK MEAT
PRODUCTION
The GHG emissions associated with UK meat production vary according to species and system.
Action can be undertaken to reduce the GHG emissions from across the UK livestock sectors, with a
mixture of industry-wide and sector-specific mitigation measures shown in Table 1.
Livestock sector

Strategy

All livestock

Improve reproductive efficiency
Improve daily liveweight gain
Improve meat or egg yields
Improve health
Improve feed efficiency

Intensive beef, pigs and poultry
Suckler beef and sheep

Increase use of by- and co-product feeds
Reduce mortality
Reduce age at slaughter
Improve pasture use efficiency

Table 1 - Livestock-centred strategies to decarbonise meat production

It’s worth noting that only using GHG emissions to differentiate between livestock systems or food
products fails to account for other important factors that interplay in the provision of sustainable
food, including consumer preferences, land use, feed provision and many other factors. This
oversimplification also fails to account for differences in the nutritional content of different foods or
the ‘opportunity cost’ of producing food from a specific set of resources.
In 2019, the Committee on Climate Change advocated a series of changes to milk, meat and egg
production and consumption, with the aim of achieving net zero. However, it is crucial to
acknowledge the multiple contributions of UK livestock production in terms of food and fibre
production, soil health and landscape maintenance.
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Livestock production provides a suite of benefits, aside from food production. These include
by-products (e.g. leather, pharmaceuticals, manure, etc), ecosystem services and landscape
management, essential components of the circular economy in terms of converting human-inedible
forages and feeds into high-quality milk, meat and eggs (Wilkinson and Lee, 2018).

© Photo Lee Morphy/Stephen Parish

It would be relatively easy to cut direct emissions from UK food consumption by eliminating
livestock farming and importing milk, meat and eggs from overseas, yet such a shift in the burden
of environmental responsibilities is inherently unsustainable. It would impact directly on farm
incomes and the viability of more remote rural communities. It is therefore essential to identify the
practices and tools whereby UK producers can mitigate GHG emissions.

Small biogas plant on mixed sheep, dairy and
free-range chicken farm
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3. REDUCING EMISSIONS
AND RESOURCE USE WHILST
BOOSTING ECONOMIC VIABILITY
3.1. Differences between species
Significant metabolic differences between monogastric livestock (pigs and poultry) and
ruminants affect the quantity and composition of GHG emissions from different sectors.
This is particularly relevant in the light of methane reduction plans previewed at COP26 .1
Ruminant livestock (cattle, sheep, goats and deer) are often criticised for producing significant
quantities of methane through enteric fermentation, whereas the pig and poultry sector tend to be
subject to less public challenge regarding GHG emissions.
On average, beef and lamb have the highest GHG emissions per kg of carcass weight (CW),
(extensive with higher emissions than intensive systems). For example, intensive or semi-intensive
beef cattle have higher GHG emissions of 10.4-10.6 kg CO2e per kg CW, compared to poultry meat at
4.41 kg CO2e per kg or pork at 3.64 kg CO2e per kg. 2
Enteric methane contributes up to 80% of emissions from beef cattle, with the proportion primarily
varying according to productivity level (e.g. liveweight gain), feed choice (forage-based diets
have higher daily methane production compared to concentrate-based diets) and cattle genetics
(Thompson and Rowntree, 2020). Pork or poultry GHGs are skewed towards feed production and
manure (i.e. nitrous oxide and carbon dioxide), plus methane.
For example, Leinonen et al. (2012a) reported that feed production accounted for 72% of GHG
emissions per kg of edible meat, with lesser proportions from land use, housing, manure and fuel;

1

COP26 included a commitment from over 100 nations to reduce methane emissions by 30% by 2030 COP26 methane pledge:

105 countries agree to 30 per cent cut in emissions by 2030 | New Scientist
2

Intensive or semi-intensive beef cattle (finished at 12-18 months on a diet with a relatively high proportion of concentrates)

cited as having GHG emissions of 10.4-10.6 kg CO2e per kg CW, compared to suckler beef at 11.8 kg CO2e per kg CW (CIEL, 2020)
and lamb at 10.9-17.9 kg CO2e per kg liveweight (Jones et al., 2014). Poultry meat has lower emissions: 4.41 kg CO2e per kg
(Leinonen et al., 2012a) compared to pork at 3.64 kg CO2e per kg edible meat (liveweight at 66% edible meat yield; CIEL, 2020).

5

| DECARBONISING UK INTENSIVE MEAT PRODUCTION

with similar results for eggs (Leinonen et al., 2012b); and with feed production cited as contributing
88% of the GHG emissions associated with UK pork production (CIEL, 2020).

3.2. Improving productivity and health
Improved productivity on farms across the UK offers arguably the greatest opportunity to enhance
resource use and curb GHG emissions from the entire meat production sector, while maintaining the
imperative of national food security (i.e. availability and affordability).
Such improvements can apply at the individual animal
level through two mechanisms. Firstly, increasing meat
yield per carcass means that fewer total livestock (both
growing/finishing and the breeding animals that produce
them) are required to produce a set quantity of meat.
Secondly, if growth rate improves, the same quantity of
meat is produced in a lesser time.
Every animal in a herd or flock requires a certain quantity
of nutrients each day to keep them alive and functioning.
This maintenance requirement (akin to the ~2,000
calories per day required by people), can be considered
a fixed cost of livestock production, with additional
nutrients required for pregnancy, lactation or growth.
If demand for meat can be met using fewer total livestock or in less time, total maintenance costs are
reduced. Resource use (feed, land, water, fertilisers and fuels) and GHG emissions decrease, both per
farm and per kilo of meat.
These are the mechanisms that have driven environmental gains over time in UK pig and poultry
sectors – Ottosen et al. (2021) noted that the drive for leanness and increased growth rates in the
UK pig sector over the past 20 years was a major contributor to cutting the global warming potential
(GWP) of both indoor and outdoor pig systems over the same period.
Although the same historical gains haven’t necessarily been seen in beef or sheep production, similar
livestock performance was reported by McAuliffe et al. (2018), showing that as growth rate increased,
GHG emissions decreased in grass-based beef finishing systems, with similar results reported by
Samsonstuen et al. (2020) comparing British and continental breeds.
Given that improved slaughter weights, enhanced feed efficiency (kg of feed per kg of output)
and reduced age at slaughter are also associated with reductions in economic costs of production
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(McAuliffe et al., 2017), there should be a clear incentive for producers to improve livestock
performance within all UK systems.
This may also be achieved, at herd or flock level, by improving reproductive efficiency so that a
greater number of offspring are produced. Hence, more meat is produced from the same number of
livestock, or total production is maintained from a smaller herd or flock. Several reports have noted
the potential for reproductive efficiency to cut emissions (Garnsworthy, 2004; Llonch et al., 2017;
Alfonso, 2019; Samsonstuen et al., 2020; Ottosen et al., 2021).

© Photo Greenwatt Technology

Pig production in the UK is relatively unusual in the context of the global intensive meat sector as
approximately 40% of sows and pigs are reared outdoors. This improves public perception, but
weaned pigs per sow are reduced (CIEL, 2020). This can be disadvantageous, as optimising the
offspring produced per sow is a key contributor to reducing environmental impacts. High productivity
pig systems (evidenced by greater piglet numbers weaned per sow and improved feed efficiency) had
lower GHG emissions compared to a baseline herd (McAuliffe et al., 2017).
Within beef systems, the dairy sector’s role in
providing calves should not be underestimated.
Therefore the resources and GHG emissions
invested (in conception and birth) may be allocated
to the dairy sector, reducing their environmental
impacts compared to suckler-bred beef cattle (van
Selm et al., 2021). A balance must be achieved, such
that the most efficient use is made of both intensive
rearing and finishing systems, plus grazing on land
unsuitable for arable crops.

Improving livestock health is an essential
component in enhancing productivity levels.
Regardless of the system, healthy animals perform better, with lower environmental impacts (Capper
and Williams, 2019).
Although pig, poultry and intensive beef producers in the UK are proactive in terms of vaccination
programmes to control disease, further improvements could be made, especially to control or
eliminate endemic diseases, especially respiratory and reproductive issues (Bennett, 2003; ADAS,
2015; Chatterton et al., 2015; Capper and Williams, 2019).
Health and welfare are key consumer concerns. Animal welfare is cited as a major reason why
people consider reducing or eliminating meat from their diet (YouGov, 2019). The economic and
environmental costs of changing housing systems to improve pig and poultry welfare have been
debated in the past decade, yet Leinonen et al. (2014) showed welfare-friendly systems could be
achieved without impact on GHG emissions or other environmental metrics.
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Reducing GHG emissions by improving productivity and health confers a significant advantage as a
strategy as it is not prescriptive in terms of the systems, methods or technologies used, but means
meeting or exceeding the benchmark values for key performance indicators (KPI), whether these
relate to health, feed efficiency, growth, carcass quality or other metrics.
This is exemplified by the historical comparison in which Ottosen et al. (2021) compared UK pig
production in 2000 and 2017, concluding that improvements in growth rate, slaughter weight and
number of piglets born alive were primary factors in reducing the GHG emissions.
Furthermore, modelling by Leinonen et al. (2016) showed that if UK poultry producers can continue
to improve growth rates, carcass yield, mortality and the number of chicks produced per breeder hen
through genetics, GHG emissions could be reduced by 9% by 2029.
A focus on improving KPIs to mitigate GHG emissions can be adopted across the pig, 		
poultry and intensive beef sectors, providing the mechanisms employed balance 		
environmental responsibility, economic viability and social acceptability, thereby 		
achieving a triple-win.

3.3. Controlled environment and manure
management
The pork, poultry and intensively reared beef sectors are relatively similar, with livestock reared
intensively, often housed and with a greater reliance on grain-based diets than their extensive
counterparts. The ability to control both the environment of housed livestock and, to some degree,
levels of emissions from the housing leads to GHG mitigation opportunities.
This may be as simple as ensuring livestock housing at optimal temperature and ventilation rate,
to meet health, welfare and behavioural requirements, thus avoiding extremes of temperature or
weather that can impact productivity. This also offers opportunities in terms of technology use.
For example, in Danish pig systems, Pexas et al. (2020) reported that installing an anaerobic digester,
combined with improved housing ventilation and insulation reduced GHG emissions. Installing onsite biogas systems should be part of improved management of manures and slurry, as they also
contribute to wider soil management and carbon capture benefits.
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3.4. Methane metrics
The assessment of ruminant livestock methane emissions is under review, based on developments
in atmospheric science. At present, the global warming potential or GWP100 metric3 is used to
assess and report GHG emissions. It compares GWP of different GHG’s to carbon dioxide over a
100-year time horizon but assumes erroneously that all GHG accumulate in a linear fashion.
A new metric, GWP*, has been proposed to account for the fact that atmospheric methane
degrades over time (Allen et al., 2018; Cain et al., 2019; Lynch et al., 2020). This accounts for
differences in how short-lived and longer-lived climate pollutants warm the atmosphere.
According to Liu et al. (2021), if a 100-cow herd maintains cattle numbers but reduces net emissions
by 0.3% every year for 20 years through improved feeding, genetics, health and management, the
methane emissions will be approximately equal to that being broken down in the atmosphere, i.e.
the herd’s global warming from methane will be neutral.
Using the GWP* metric could cut the impact of GHG emissions of beef or lamb by up to 50%
because of their high proportions of enteric and manure methane, yet would reduce pork and
poultry’s GHG emissions by a comparatively smaller percentage. Given the global importance of
mitigating emissions, it is essential to use the most accurate and representative metrics.
This recommendation is not driven by the increased relative benefits that GWP* would confer to
agricultural producers (compared to the energy sector, where carbon dioxide contributes a far
higher proportion of GHG emissions than methane). It is based on the need to mitigate emissions
based on science and with minimal negative trade-offs.
However, it should be noted that a mechanism by which the GWP* metric can be easily applied
on all farms has not yet been developed. Of greater concern is the fact that, under GWP*, the
greatest GHG possible emissions mitigation would be achieved by eliminating ruminant agriculture
altogether, which is obviously not in the livestock sector’s best interest.
The latest report from the Intergovernmental Panel on Climate Change (IPCC, 2021) 		
discusses GWP*, noting that GWP100 overestimates the warming impacts of methane.

3

In 1990, GWP100, was agreed to set the global warming impact of GHG emissions. Carbon dioxide scores 1; methane, 28; nitrous

oxide, 265. Hence, methane is 28 times more potent than carbon dioxide over 100 years.
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3.5 Feed use and efficiency
If GWP100 is adopted, the focus for ruminant and monogastric production systems will shift from
methane towards nitrous oxide and carbon dioxide as the GHG most urgently in need of mitigation.
These primarily arise from feed production, fertiliser use, manure management and transport, so
mitigation strategies to address these emissions will become imperative.
Feed production represents the greatest proportion of variable costs in pig, poultry and intensive
beef systems, thus improved feed efficiency (kg of feed per kg of output) should reduce both GHG
emissions and economic costs of production.

Adopting precision diet formulation, targeted not just to
livestock species and production level, but according to
the variety of nutrients required by individual animals
could confer significant benefits (Carter and Kim, 2013;
Andretta et al., 2021).
Formulating pig diets to optimise both feed cost and
environmental impacts was showed by de Quelen
et al. (2021) to reduce GHG emissions by 9.6% per kg of bodyweight. Cappelaere et al. (2021)
demonstrated that improvements in GHG emissions and nitrogen efficiency can be achieved by
reducing total dietary protein, while supplementing with specific amino acids.
Feed choice may be equally, if not more, important than feed efficiency (Skunca et al., 2015). For
example, food company Pilgrim’s UK (2021) recently announced their intention to source 100% of
imported soya from verified deforestation-free, sustainable soya by 2025 to reduce indirect GHG
emissions arising from imported pig feed ingredients.
From environmental and social perspectives, it is crucial that livestock production decouples
animal feed from deforestation. However, when feed choices have a relatively low impact on GHG
emissions (e.g. sourcing wheat or barley from within the UK or overseas), reducing transportation
distances makes little, if any difference to GHG emissions (McAuliffe et al., 2017).
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Breeding programs to improve feed efficiency have been
implemented in UK pig and poultry production for several
decades, yet this KPI could still be enhanced further in
intensive beef cattle as, at present, as much variation
exists within as between breeds (Crowley et al., 2010).

The rumen confers a significant advantage in terms of making effective use of forages
that can’t be digested or metabolised by other livestock or humans.

© Photo Angela Bywater

However, the biochemically inevitable association of the advantages with enteric methane
emissions led the Committee on Climate Change (2019) to recommend methane inhibitors be
added to ruminant diets.
Despite extensive research on developing feed
additives or vaccines to target methanogenic
rumen microorganisms, most are still not yet
commercially available. Technologies offering
potential for reducing emissions (Baca-González
et al., 2020; Samsonstuen et al., 2020; Thompson
and Rowntree, 2020; Black et al. 2021) must be
affordable and maintain livestock performance.

Meat production is often criticised for being less
efficient in transforming plant materials into food
than humans eating the crops directly, given that
it takes anything from 2.0 kg (poultry) to 27.5
kg (suckler beef) of feed to produce a kg of meat (Wilkinson, 2011). However, as discussed by
Wilkinson (2011), these traditional measures of feed efficiency do not account for the proportion of
livestock feed products that could actually be used for human food.
Domestically produced by-/co-product feeds that humans either cannot (e.g. wheat straw) or will
not (e.g. bakery waste) eat, should be increased in intensive livestock diets. This would release land
for other crops and cut fertiliser use and emissions from growing feed, as such feeds only have a
proportion of total crop resources and GHG emissions allocated to them.

3.6 Carbon sequestration
A significant area of UK grazing land can’t be cropped. Hence, it must be managed to maximise
livestock productivity, soil health, biodiversity and carbon sequestration. The degree to which
carbon may be sequestered from the atmosphere into the soil associated with grazing land
depends upon multiple factors (including stocking rate, grazing system, previous land use, manure
inputs and soil type), yet creating a positive carbon balance offers significant opportunities to aid
decarbonisation of grazing livestock systems.
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The major challenge in this area is to accurately assess the potential for sequestration under
different management systems and to measure changes in soil carbon. This is a slow process, with
visible changes only occurring over several years (Conant et al., 2017). Decarbonisation through
sequestration will therefore require proxies or metrics that will incentivise farmers to change
management practices, while recognising that it is not a quick win.
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4. INFLUENCES OF CONSUMER
TRENDS
Consumer trends and preferences can have a considerable impact on the sustainability of meat
production. Although print and social media often suggest the most environmentally friendly diet is
one that eliminates animal-source foods, it is myopic to claim that veganism is the solution. Despite
publicity from campaigns such as VeganuaryTM, a recent YouGov survey (2019) reported that only
1% of people surveyed considered themselves vegan, with 3% vegetarian and 14% flexitarian.
The growing popularity of ‘flexitarianism’ may be because it is founded on consumers making a
conscious decision to reduce meat consumption without prescription, so may vary from just fewer
portions per week, to white meat only or consuming meat on special occasions.
Although this might be considered a threat to the UK meat sector, it also confers significant
opportunities. If, as proposed by the British Veterinary Association (2019), consumers should
“eat less [meat] and better” there is a potentially valuable argument in favour of meat being
consumed that is produced and quality marked in the UK. This can reduce imports (and associated
environmental impacts), allowing the UK to be self-sufficient in meat production.
66% of people who intended to give up eating meat agreed that they “sometimes feel guilty when
consuming meat and dairy products”, compared to 25% of the national population YouGov (2019).
There is a clear need to reduce this pervasive and persuasive guilt factor, which may be partially
alleviated by better communications and outreach.
The development of a clear vision and strategy for a decarbonised meat sector must be
shared with policymakers, media and consumers to successfully change the rhetoric 		
around GHG emissions and improve consumer confidence in UK agriculture.
This is particularly pertinent given UK consumer concerns about the environmental and animal
welfare credentials of imported meat. Improving transparency in production practices, labelling,
assurance schemes and sustainability metrics will be vital in improving consumer trust (Capper,
2020). However, the sector must avoid the ‘premium trap’ and ensure that such foods are widely
available to all consumers, not just to wealthier households.
The trend for consumers to mistrust ‘big agriculture’ or ‘big food’ is founded on a perceived gap
in values. The newest generation of consumers is more likely to buy products or services from
companies they perceive share to their ethics and values (Bernyte, 2021). It is therefore crucial to
communicate the meat sector’s concern for and dedication to reducing emissions.
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5. SYSTEMS CHANGE INVESTMENT IN TECHNOLOGY,
DISSEMINATION AND TRAINING

In addition to feed additives and vaccines that can
reduce methane emissions, identifying genotypes and
phenotypes associated with reduced levels of GHG
emissions across the entire livestock sector, combined
with better understanding of the opportunities and
limitations of manipulating rumen function, will offer
technical decarbonisation solutions.

© Photo Via Anna Becvar, Earthcare Technical

The meat sector needs to invest in technology,
information dissemination and training to
address legitimate consumer and policy concerns.
Policymakers need to work with the sector to ensure
that it secures the funding and support it needs to
deliver sustained change and associated messaging.

Low emission spreading equipment

© Photo Case New Holland

Adopting precision farming approaches at the animal level (e.g. surveillance, targeted feeding and
improved breeding technologies) and in cropping (e.g. targeted fertiliser and manure application)
should reduce inefficiencies, improve collection and use of data, and allow for variations between
and within operations, species and breeds.
Improving management and use of manures and
fertilisers will also be key to decarbonisation.
Hence, all livestock farmers should have the
opportunity to develop on-site AD plants to help
manage emissions, which also reducing pollutions
risks and supplying on-site clean energy.

Biomethane tractor spreading digestate

14

| DECARBONISING UK INTENSIVE MEAT PRODUCTION

However, without financial incentives either at the market or national level, only technologies that
both reduce GHG emissions and are economically viable will be adopted. As shown in Table 2,
changing livestock diet ingredients, improving land and manure management, and enhancing animal
health should be both cost-effective and contribute to decarbonisation.
Nevertheless, care should be taken to reduce or avoid negative trade-offs arising from changes in
farm management, either through interactions between mitigation measures or unpredicted impacts
on other environmental or social measures.
Intervention

Cost effectiveness
(£ per t CO2e)

Abatement potential
(Mt CO2e per year)

High fat diet for ruminants

225

0.2

Anaerobic digestion of cattle
manure

179

0.1

Low emission manure spreading

126

0.1

Slurry acidification

96

0.1

Nitrates used as feed additives

82

0.3

Improving sheep health

30

0.1

Anaerobic digestion of poultry
manure

-19

0.1

Improving ruminant nutrition

-29

0.1

Improving cattle health

-42

0.2

Legume-grass mixtures in pasture

-49

0.2

Balanced selection for beef
breeding goals

-52

0.1

Probiotics used as feed additives

-230

0.1

Table 2 - Abatement potentials of targeted interventions to mitigate GHG emissions from UK livestock production
(Eory et al., 2015)

Ultimately, the drive to decarbonise UK meat production may only be achieved by 		
setting clear targets against which to benchmark progress. Decarbonisation efficiency of
changes in management practices and progress towards targets can then then be 		
evidenced.

15
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An urgent need exists for a standard suite of tools to measure GHG emissions and other
environmental metrics (e.g. water use, biodiversity, soil health, etc) from agricultural 		
production such that individual enterprises, farms, sectors and industries may be 		
compared and contrasted under the same methodologies and system boundaries.
At present, the number of commercially-available tools leads to considerable confusion as the same
farm or enterprise may be assessed as being a net GHG emitter, carbon net zero or a carbon sink,
simply depending on the tool used (Whittaker et al., 2013).
Training and assistance with data collection is also essential. However, although many of the
integrated and intensive pig, poultry or beef units already collect and utilise a considerable amount
of data, records are often lacking or non-existent in more extensive systems. For example, a sizeable
proportion of suckler beef producers do not weigh livestock before selling in batches, making it hard
to measure and benchmark productivity gains over time (Hewitt, 2018).
Barriers to improvement and adoption must be identified, and incentives developed so that all
producers are included. Efficient knowledge exchange will be key to maximising use of such tools
across the sector, with improved use of IT among livestock farmers.
The science relating to GHG emissions has gained significant momentum since the UK meat sector
first began considering the issue ~15 years ago, yet significant knowledge gaps still exist relating to
the GHG impacts of animal health and welfare, carbon sequestration, choice of appropriate GHG
emissions metric (GWP100, GWP*, etc) and carbon measurement tools.
These knowledge gaps require urgent attention at the policy, academic and farm levels.
However, additional research is only a useful component of an on-farm decarbonisation
strategy if it is effectively communicated and implemented throughout the sector.
Improved communication of decarbonisation potential of various tools, technologies and
management practices, is required within and outside the sector, to help producers early in
the supply chain to make evidence-based decisions that will mitigate GHG emissions.
The example set by integrated pig, poultry and beef producers must be followed by others within
the sector, with data being transferred both up- and downstream such that the data vacuum existing
between, for example, suckler beef producers and processors is eliminated.

16
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6. FUTURE ACTIONS AND
STAKEHOLDER EXPECTATIONS
Reaching targets for zero carbon and GHG emissions will take considerable time, investment,
research and collaboration throughout the entire supply chain. The Committee on Climate Change
(2019) state that emissions from the agriculture and land use sector must be cut by 64% by 2050.
If the intensive livestock sector is to deliver on targets being set for decarbonisation, then
stakeholders throughout the production chain must be made aware of the importance of reaching
these goals through incremental year-on-year gains if significant change is to occur.
There is an urgent need for intensive livestock producers and the entire supply chain to invest
in technologies and husbandry practices that will deliver sustained decarbonisation, including
enhancing animal, cropping, feed and farm efficiencies. Improving livestock feed sourcing, reducing
fertiliser and input use, and using precision farming approaches to livestock, pasture and feed crop
production will also pay sustainability dividends.

Above all, it will be essential
to take a holistic view of
decarbonisation, ensuring that
changes in technology use,
management practices or farming
systems do not result in negative
trade-offs for the environment,
or in economic or social
parameters. This can only be
achieved by working closely and
collaboratively within and outside
the meat sector to co-design and
co-implement decarbonisation
strategies, in conjunction with
a supportive policy framework,
excellent outreach and knowledge
exchange.
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It is vital to develop and adopt a national tool for GHG quantification and benchmarking, with
account taken of both carbon sequestration and GWP*, and thus to fill the current knowledge gaps
relating to the impacts of livestock health and welfare on GHG emissions.
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