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SUMMARY OF KEY POINTS
1.

UK livestock farmers must endeavour to reduce energy, production and supply
chain emissions, using improved husbandry practices and technologies to deliver
a balance between economic viability, environmental responsibility and social
acceptability.

2.

Milk producers and processors should address the wider environmental impacts
of a complex supply chain, with the majority of supply chain emissions (including
Scope 3) linked to milk production on farms. Farmers have to work closely with
the dairy processing sector to reduce their emissions.

3.

If the UK dairy farming sector can reduce its GHG emissions, backed by robust
data, and improve its supply chain sustainability credentials, it can create
opportunities to sell more environmentally benign products in expanding home
and export markets.

4.

Based on the COP26 Methane Pledge, there is an urgent need for increased
research into curbing bovine emissions and improved handling and storage of
manures, including covered stores, low emission spreading equipment and onsite anaerobic digestion.

5.

As ruminant livestock production is recognised as being the most significant
contributor to rural GHG emissions, in particular methane, dairy farmers must
demonstrate on-farm action to reduce all emissions, and where possible to
sequester carbon in soils that support milk production.

6.
7.
1

The UK dairy sector needs to work with other sectors and stakeholders to develop
improved tools for GHG quantification and benchmarking. The Global Warming
Potential (GWP*) model which reflects the lifetime of methane in the atmosphere
more accurately measures livestock emissions.
Change in dairy farming practices and management will be driven by farmers who
show a desire to harness novel technologies and innovation such as methane
reducing feed additives, targeted application of slurries and decarbonisation
of fossil fuel derived fertilisers. Companies and farmers prepared to invest in
change need reassurance that commercial benefits will justify the costs.
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1. INTRODUCTION

Following the Covid pandemic and
disruption from Brexit, sustainability is
the latest challenge facing all UK farmers
and food producers as they enter a
period of change not seen for several
generations – perhaps since the upheavals
of the Second World War. This includes
a dynamic consumer market as well as
commodity price inflation that will impact
on the commercial performance of milk
processors and the margins for dairy
farmers.
Covid has demonstrated how every part
of our lives, the economy and society
can be affected by a global emergency. It has made it abundantly clear to governments, industry
and consumers that we need to make significant changes to the way we do most things, and
decarbonising food production is very high on that agenda.
Dairy production, processing and retail has a unique set of environmental challenges with its
complex and time-sensitive supply chain. The majority of emissions in the dairy supply chain come
from milk production. In addition, the requirement for milk processors to undertake Scope 3
emissions reporting means the sustainability spotlight is trained on dairy farmers.
The UK, with its temperate climate, is ideal for growing high quality forages, and its close proximity
to a large marketplace make it a sustainable place to produce dairy. Years of price volatility have
forced milk producers to adapt and innovate. This has had a major impact on producer numbers
and the size of UK dairy farms as well as their resilience.

1

GHG emissions reporting is based on 3 ‘scopes’. Scope 1 covers direct emissions. Scope 2 indirect energy emissions

(generation/use). For reporting companies, Scope 3 includes other indirect emissions - including purchased goods/services,
residue disposal, plus transport and distribution.
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The dairy farming sector recognises that methane and ammonia emissions are prime concerns
amongst consumers and other stakeholders (including retailers). Alongside changing consumer
tastes the industry must address all its greenhouse gas (GHG) emissions and the wider impacts of
intensive milk production.

Nevertheless, if dairy farmers can respond, the sector should be able to benefit from
decarbonisation. With an efficient supply chain and a milk supply based to a large extent on forage
crops, it should be able to supply quality products to UK and European and global markets.

© Photo Lee Morphy/Stephen Parish

In the light of the Global Methane Pledge, curbing ruminant methane emissions will require
methane-reducing feed additives along with improved slurry management. If the sector can also
enhance its sustainability credentials with robust data, there will be opportunities for the UK to
become a world leader in the supply of premium low emissions dairy products on home and export
markets.

3
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2. SUSTAINABILITY IS PIVOTAL
FOR CONSUMER MARKETS
If the dairy sector can meet its sustainability challenges, it will be better placed to exploit new
post-Brexit market opportunities. A sector leading emissions profile will be required to meet
or even exceed, the requirements of existing and future customers, both in UK and overseas.

Retailers now expect suppliers to demonstrate what
they are doing to reduce their carbon footprint. Trusted,
long-term relationships with milk processors should
help give farmers the confidence to make investments
needed for improvements to sustainability.

© Photo (c) 2022 Google, Imagery (c) 2022
CNES/Airbus, Getmapping plc, Infoterra Ltd
& Bluesky, Maxar Technologies, Map data (c)
2022

Sustainability data and roadmaps for change, which
include the adoption of new technologies and practices
that have been proven to have sustainability benefits,
will become hugely valuable to farmers, retailers and
consumers and could ultimately add significant value
and strength to dairy businesses and their farmer
suppliers.

Figure 1: Blackmore Vale Dairy site.

British consumers will increasingly take climate impact into consideration during their food
purchase decisions, and this will become more evident in the next decade. Those UK dairy farmers
that don’t proactively demonstrate that they are embracing emissions reduction may see their
market access diminish over time.
This must include early action to reduce on-farm methane output, given the global methane
reduction commitment2 made at the COP26 gathering in Glasgow in late 2021. Also, if the industry
can rapidly and effectively demonstrate its sustainability credentials and secure its marketplace in
the UK, there are opportunities to develop demand for environmentally friendly products across
the globe.

2

See the Global Methane Pledge - The pledge aims to limit methane emissions by 30% compared to 2020 levels by 2030. This is

a global commitment, but it has not been specified how it will be delivered.
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2.1. Export opportunities for the UK dairy industry
Global production, consumption and trade of dairy produce is set to increase over the next decade
with milk production projected to grow by 1.7% per annum3. The world needs this additional output
to come from sustainable supply chains and the dairy marketplace increasingly expects it.
This expected growth of dairy markets is not evenly distributed; developing countries are projected
to see a 1.75% greater increase in consumption of dairy products than developed countries between
2017-20294.
There is a general acceptance that as a country’s wealth increases, greater dietary choice and
increased animal product consumption will follow. This is supported by the FAO-OECD prediction5
that consumption of dairy produce will increase at a slightly faster rate between 2021-30 than
observed between 2011-20, driven by higher per-capita income growth.

Figure 2: IDF Annual Consumption Growth 2017-2029 Projections3 (SMP-skimmed milk products; WMP-whole milk products)

3

OECD-FAO Agricultural Outlook 2021-2030, OECD Publishing 2021.

4

International Dairy Federation, ‘The World Dairy Situation 2020’, IDF Bulletin 506/2020, pp. 32

5

IFCN, ‘Potential of Chinese Demand’, IFCN Dairy Sector Database with Long-Term Dairy Outlook
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It will be interesting to observe how this global trade evolves over the next ten years. Kite
Consulting, and a specialist international analyst, have examined the relationship between GDP
and demand for dairy products. A tentative estimate from this preliminary analysis suggests that
dairy imports will grow at a 1.4 times faster rate than GDP growth, with this increasing further with
access to higher per capita disposable income6.
Although average per capita liquid milk consumption has decreased since 1974 from 140 to 70
litres per year7, consumption of value-added products such as cheese and yoghurt has grown.
Forecasts predict these trends to continue at least until 2030 (see Figure 3), with an increase in
exports as milk production in Northern Ireland has risen8.

Figure 3: Milk utilisation in the UK (million litres) - forecast growth (AHDB)

A major driving factor behind this is global dietary changes: the uptake of a western-based model
that replaces locally sourced protein with imported dairy products. An exception is extremely poor
countries and those affected by the ravages of conflict or drought, where most of the population
cannot afford or get access to dairy products.

6

Why the UK dairy industry can prosper from increased export demand, Kite Consulting/National Milk Records, October 2021

7

Change in UK consumer preferences shows need for more cheese, AHDB, 6 February 2020

8

What might the UK dairy industry look like in 2030?, AHDB, 23 April 2021
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IFCN’s 2050 trade forecast suggests that African, Asian and Middle Eastern regions will become
larger importers of dairy produce than they are currently. The increase in imports to Africa and
Asia is likely to be caused by levels of self-sufficiency decreasing between 2010-2019.
China is projected to remain the largest net importer, with an additional 60 m tonnes Milk
Equivalent9 of imports by 2030, equating to three times New Zealand’s current export total.
Exports of dairy products from developed to developing countries will increase over the next
decade. Since Brexit, UK dairy produce exports to non-EU countries have increased at a steady rate
(as they did in EU countries, until the Brexit transition period ended).
According to the Office for National Statistics10, June 2021 witnessed the UK’s highest ever value in
this metric, just six months after the Brexit transition period ended.
The UK’s ability to strike new trade deals with non-EU nations has significantly increased. This
should mean the UK dairy sector is in a better position to capitalise on the projected increase in
demand for dairy products in developing nations than it has been previously.
However, sustaining this will require a concerted effort by the UK’s dairy processors and their
farmer suppliers to reduce their carbon footprint across the entire supply chain.
Leading UK dairy processors and cooperatives can take advantage of expanding export
opportunities. In 2016, 10% of Arla’s UK milk production was turned into exported products11. There
had been a five-fold increase in their export business in the three years prior to this.
So how should the issue of increasing global demand for dairy produce be made more sustainable?
The answer could lie with provenance and sourcing dairy from those countries with better
environmental results. UK milk production has emissions that are significantly less than the global
average, so exporting to markets that struggle with dairy sustainability may improve overall
industry performance.
Nevertheless, there is still room for UK dairy to improve its sustainability credentials if it is to help
meet increasing global demand for dairy produce.

9

Milk equivalent is a measure of the quantity of fluid milk used in a processed dairy product.

10

Trade in Goods: Dairy products & eggs, ONS, accessed January 2022

11

Why Arla foods supports the drive to increase UK exports, Arla, 01 February 2016
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3. ACHIEVING MORE
SUSTAINABLE DAIRY
PRODUCTION
Work being done by leading UK milk processors, using increasing amounts of data collected from
their farmers, has made it clear that no single dairy system, whether that be housed, grazing-based,
organic, or robotic, is clearly environmentally better than others.
However, well-run dairy farms have a lower environmental impact than underperforming farms.
It is possible to pinpoint the actions farmers are taking and the key attributes present on more
sustainable dairy farms. The entire UK dairy industry must be seen to be working to increase and
share knowledge and boost uptake of effective solutions.

3.1. Leading the way in carbon footprinting
The combination of being able to produce more sustainable (low emission) dairy products and
already having efficient farming practices in place, puts the UK in a great position in relation
to carbon footprinting at farm level. According to the AHDB12, UK average CO2e per litre is
1.25 kg, against a global average industry standard of 2.5 kg (FAO)).

Recent figures from Arla UK demonstrate that their farmer suppliers are among the most climate
efficient dairy farmers in the world, with an average carbon footprint of 1.13 kg of CO2e per kilo
of product. The best performing Arla supply farmers produce a kilo of raw milk with a farm level
footprint well below 0.9 kg of CO2e.
The UK milk processing industry has committed to drive down its emissions to achieve net zero by
2050 and farmers need to have a better understanding of the role of methane in climate change.

12

Carbon footprints: food and farming, AHDB, last updated 26 May 2021
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Assessing the impact of methane
The recent Intergovernmental Panel on Climate Change (IPCC 2021) report13 recognises the
developing science in understanding how methane is atmospherically removed using the
GWP* metric14. This has the potential to reassess the dairy industry’s contribution to climate
change and demonstrate how efficient dairy production could be part of the solution.
The development of the Global Warming Potential (GWP)* metric in recent years allows
better comparison of the global warming impact of different GHGs. This has revealed
that the existing metric GWP100 has overstated the effect of methane emissions on global
surface temperatures by a factor of three to four, over a 20-year time horizon.
Using the current GWP100 metric, the estimated effect of methane on global warming
would continue to rise even if methane emissions were substantially reduced. Under the
more accurate GWP* metric, a decline in methane emissions to a smaller but still positive
value could recognise a significant decline in the global warming impact of methane.
In an efficient, sustainable, low emissions dairy system, farmers can operate with fewer
animals without compromising production and still deliver a significant positive impact
on emissions. Based on the right metrics, livestock farmers could be more involved in the
solution rather than being seen as cause of the problem. It’s critical the industry encourages
policymakers to adopt the GWP* metric.
Following the Global Methane Pledge launched at the 2021 COP26 summit, there is added
pressure on the main methane emitters, which include farming and the energy sectors.

The industry needs to address the measurement of its methane emissions. However, more recently
a measure to show what it is doing to address its wider GHG emissions, not only processors Scope
3 emissions (transport as well as those on farms) but also sustained reduction in Scope 1 and 2.

13

AR6 Climate Change 2021: The Physical Science Basis, IPCC

14

In 1990, the GWP100 metric was agreed to set the global warming impact of GHG emissions. However, more recently a

measure of short-lived GHG emissions - called GWP* has been developed. The CO2 equivalence of short-lived climate pollutant
emissions is predominantly determined by changes in emission rate, offering a more straightforward means of generating
warming-equivalent emissions.
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If the dairy sector can use reliable and robust data to demonstrate the validity of its current status
and the transition of dairy farming, there are opportunities for the UK to become a world leader
in emissions performance across the dairy supply chain. This includes efforts to sequester carbon
(see box below).
Historically, poorly managed grassland areas have suffered losses of soil organic carbon (SOC) due
to soil disturbance, vegetation degradation, erosion, nutrient shortage, and water shortages.

Boosting Carbon Sequestration
The dairy sector is under the spotlight not only for the need to address carbon emissions
from milk production, but also due to interest in its potential to sequester large amounts
of carbon in grassland and well-managed soil. This is a key area where UK agriculture can
present itself as part of the solution and challenge the critics of livestock products.
While the science of sequestration and how this will work at a practical level in the
long term is still uncertain, opportunities for carbon capture as part of dairy grassland
management could be significant, with changes to soil health and low carbon fodder
production. This will allow for dairy farmers to be seen as part of the solution, not just part
of the problem.
Professor Richard Bardgett from The University of Manchester commented, “These findings
could impact how grasslands are managed for carbon storage and climate mitigation…
Our findings suggest that by managing our grasslands in a less intensive way, soil carbon
storage could be important to our future global carbon targets.”
This has key implications for grassland management, but it may take 10 years or more to
fully realise the potential of carbon sequestration for the dairy industry. Hence, the industry
must also develop alternative plans to rapidly drive down the environmental impact of dairy
farming.

10
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Globally, dairy farming has the environmental spotlight
squarely on it. Ruminant livestock production is recognised
as being a significant contributor to GHG emissions. The
industry needs to defend against its critics and show it is
taking action to reduce emissions, including methane.

4.1. Dairy food and diet
choices
Dairy products are a nutrient dense food, providing an excellent source of energy, protein, and a
wide range of vitamins and minerals. When it comes to efficiency of producing these components,
dairy ranks highly in terms of nutrients per unit of carbon and cost terms. The dairy sector can
provide affordable, high-quality food products, as part of a well-balanced, sustainable diet to a
growing world population.

Figure 4: Nutrient Density per Unit of CO2 Emissions (NDCI Score) for Milk and Milk Alts, and including GWP*

11
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4. DELIVERING STEP CHANGES
IN DAIRY EMISSIONS

The global non-dairy milk market is projected to reach more than US $38 billion by 2024. Yet the
total world dairy market is worth in excess of US $780 billion which puts dairy alts in perspective.
An increasing proportion of the western population is choosing to avoid milk and dairy products.
Concerns over dietary issues, lactose intolerance, allergies and the environment are fuelling
demand for dairy-free products. Hence, the dairy industry needs to communicate effectively that
it delivers brilliant nutritional value for its environmental footprint as shown in Figure 4. Policy
makers need to make the right decisions on dairy bearing in mind these facts.

4.2. Addressing dairy sector emissions
The UK dairy industry has made significant progress in understanding its environmental impact,
setting future goals and developing plans to reach these. The Dairy Roadmap 2018 (first published
in 2008 and due to be updated in 2022) was developed to monitor, improve and report on the
environmental impact of producing dairy products in the UK. This includes reducing the use of
fossil fuels in milk transport.

© Photo Autoyhtymä Roimola Ky

The Roadmap includes regular progress reports, with ambitious sector targets for delivering
environmental improvements. This cross-industry initiative, along with actions of farmers and
processors, has helped make the UK a world leader in sustainable dairy production.

Finland’s first Valio pilot milk collection truck running on liquefied biogas.
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Every major UK dairy processor is engaging with their farmer suppliers to encourage them to
measure their environmental footprint and put plans in place to deliver improvement. The majority
of UK processors have made carbon pledges across their businesses.
Examples of what they are doing to invest in decarbonisation at their own sites include:
•
•
•

Arla is developing an on-site biogas plant at their Lockerbie site and are looking at emissions
reduction across their sites
First Milk have invested in a biogas plant on their main cheese creamery that is putting
biomethane into the gas grid and its boilers
Grahams are exploring an investment in AD and have started investing in the use of
biomethane for milk collection trucks

Future dairy processor Initiatives must include a range of activities to support their farmer suppliers
or members and these need to gather momentum in the next few years.

4.3. Carbon reduction at farm level
Arla UK’s recent Climate Check Report focuses on the carbon footprint of the majority of their UK
farmer members. It demonstrates their performance against global targets and highlights the areas
that are the largest sources of on-farm emissions for their members.
This provides information about where and
how activity should be focused to give the best
sustainability improvements. Arla’s robust, externally
validated carbon footprint data will be part of an ongoing monitoring process on its members’ farms.
First Milk’s pledge ‘First4Milk’ (announced 30 Mar
20) sets bold targets for achieving net zero, plus
ambitious sequestration targets. First Milk is using
novel carbon measuring techniques to monitor the
carbon capture potential of their farmers to develop
new capture opportunities.
Muller, Lactalis and Saputo will all shortly be launching programmes to capture carbon data on
farm and drive change to grow their sustainability credentials.
Milk processors are taking action to address their environmental impact. On-farm emissions
account for the vast majority of their Scope 3 emissions, so particular emphasis needs to be put on

13
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the ability of individual farmers to meet reduction targets at a farm level.
There are generally perceived to be four main ways to drive sustainability on dairy farms:
Implementing farm practices that reduce losses to the environment.
Benchmarking and sharing knowledge on carbon saving between farms.
Improving the efficiency of farming and livestock management systems.
Adopting new technologies that can replace fossil fuels and reduce emissions.

The changes that are needed in the dairy industry will
be driven by those farmers that have the mindset and
desire to harness new technologies and innovations.
Those who can adapt and change need to know the
commercial benefits to ensure they can capitalise on
the opportunities.
This must go beyond the replacement of production, as
other farmers find the demands of sustainability change
too much and perhaps move out of milk production.
Specific options that need to be actively pursued by
UK dairy farmers, with support from their processor
partners to develop more sustainable production include the following:
1.
2.
3.
4.
5.

Driving ‘Yield per Rumen’
Health and welfare
Enhanced breeding
Managing nitrogen on farm
Novel technologies

These are discussed in more detail below.

4.3.1. Driving ‘yield per rumen’
A more efficient cow that can produce milk with fewer inputs is a more sustainable cow. The
industry needs to work together to develop continuous marginal improvements.
Farmers face increasing focus on the damaging environmental impact of methane and nitrous
oxide on climate change15. Hence, there is a need to make each cow, or each rumen, as efficient as
15

In comparative terms, if carbon dioxide is classified as scoring 1; methane is 28 – that is 28 times more potent than carbon

dioxide over 100 years - and nitrous oxide is 265.
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© Photo Angela Bywater

1.
2.
3.
4.

possible to drive output at the lowest emissions level or environmental cost.
A dairy cow that has increased its annual milk yield by 500 litres to 7,000 litres through a mix of
better breeding, high quality forage and better health management, will have broadly the same
environmental impact as the same cow producing 6,500 litres. With a range of yields, this is not a
system/breed specific argument and farmers needs to see what can be done to push yield without
damaging cow welfare.

4.3.2. Health and welfare
Overall, there is a direct correlation between the farms with the healthiest cows and those with a
lower carbon footprint per kg of milk16. Putting animal welfare front and centre of dairy farming is
good for the cow and good for the environment.

4.3.3. Enhanced breeding
The benefit of genetic gain for the dairy cow is not new to UK farmers, but science in this area has
developed hugely in recent years with the introduction of genomics and sexed semen and is now
being harnessed to drive environmental improvements on-farm.
Two new genetic indexes to help farmers breed more environmentally friendly cows were launched
in August 2021. One of these, EnviroCow, reflects the important role genetics and breeding play in
improving the environmental efficiency of milk production.
Incorporating cow lifespan, milk production, fertility and the new Feed Advantage index,
EnviroCow is one of the first genetic indexes in the world to focus solely on breeding cows for their
environmental credentials.
In addition, there is a new technology being pioneered by ST Genetics, owners of Cogent in the UK.
This has identified and mapped the genes responsible for increasing Feed Conversion Efficiency
(F.C.E) which, if adopted, could transform the reduction of dairy’s carbon footprint.
Integrated, farm-wide breeding strategies, including genomic testing to help develop key
sustainability traits (production, health, longevity, feed conversion efficiency) are being developed.
Advances in semen sexing technology have seen significant improvements in conception rates,
leading to faster generational intervals and better dairy-beef integration. Selection for high milk
solids has also helped to improve feed conversion efficiency.

16

Arla climate check report 2021: A sustainable future for British Dairy, Arla, 22 September 2021
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Rumen methane production can be also manipulated by genetic selection, helping to reduce the
dairy sector’s emissions footprint. Imagine the possibilities if British dairy farmers can breed dairy
cows which emit fewer greenhouse gases?
Increased genomic testing has enabled the identification of a herd’s most efficient and therefore
most sustainable cows to breed from. Farmers can now identify cows that produce higher levels
of milk solids with the same level of input, enabling them to produce the same or more milk solids
with fewer cows.

4.3.4. Managing nitrogen on farm
Better management and use of nitrogen will help reduce GHG emissions from dairy farms and
farmers are learning how to do this. Assessing a farm’s nitrogen balance by measuring the nitrogen
introduced onto the farm through feeds, fertiliser, stock, manures, etc, compared to the nitrogen
leaving the farm through milk and outputs is crucial. The difference between the two figures
effectively represents the nitrogen unaccounted for, or most likely, lost to the environment, either
to air or into the ground/water.

© Photo Case New Holland

This nitrogen balance is a measure of the efficiency of nutrient and input use on the individual
farm, and it is necessary to reduce reliance on manufactured nitrogen fertiliser. This is a major
driver of emissions. Improved management
of slurry and manures will reduce ammonia/
nitrogen losses, as will improved technologies for
spreading, such as injection. Moving away from
reliance on fossil-based fertilisers to feed grass
pastures to inclusion of a higher proportion of
nitrogen-fixing legumes will reduce reliance on
synthetic nitrogen without reducing feed quality
(in many cases, feed quality can be improved).
Dairy farmers are also changing how they manage
the soil, looking at cropping profiles and better
Figure 5: Biomethane tractor using
slurry management to help them reduce losses.
low-emission digestate spreading equipment
Covering of slurry storage, on-site digestion
of manures and residues, plus low emission
spreading techniques with targeted application will all have an impact. In addition, reducing the
protein levels in cow rations will also avoid wasting nitrogen.

16
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The rising cost of fossil fuel-based fertilisers places a greater premium on the nutrients available
from manure, which can be enhanced by using AD to extract energy before digestate is land
applied. The 2016 DC-Agri work carried out by the Waste and Resources Action Programme helped
to inform the guidance in the RB209 section on organic materials so that optimal use can be made
of digestate land application.

4.3.5. Novel technologies

Precision dairy farming technology needs to be wellimplemented to ensure that farmers are able to access
data to help manage their herd. Interpretation of the
data is key, and it can be challenging to identify the best
management changes suited to individual herds.

© Photo Angela Bywater

The industry is trialling and adopting a range of
practices, products and procedures that can help
reduce the industry’s environmental footprint. These
technologies can reduce waste and emissions from
dairy farming activity and increase efficiencies at a farm
and milk processing level.

Figure 6: Cow with intelligent collar
(for robotic milking).

Precision systems include intelligent collars, ruminant
bolus devices and in-parlour systems that improve
monitoring of herd performance (inc. individual cows or family lines).
Potential technology developments include:
•
•
•
•
•
•
•
•

17

Methane-reducing additives in feed
More targeted application of slurries and bought-in fertilisers
Remote monitoring of cattle lameness
Acidification of slurry to minimise ammonia emissions
Replacement of diesel with biofuels (including biomethane produced on farm)
Possible supply of biogas (or biomethane) from farms to their milk processors
On farm processing of milk for local sale – thereby reducing transport emissions
Increased use of robotics (already well established for milking on some farms) and
autonomous vehicles to reduce feed wastage and manage slurry.
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5. TOWARDS 2030 –
DELIVERING ON EXPECTATIONS
By 2030, dairy farmers could face a radically changed global marketplace for their products, with
further changes in UK consumption trends.

Providing it can develop the right mindset, the UK
dairy industry should have little to fear from the
challenges ahead. The transition to more sustainable
farming practices will bring new opportunities for the
industry, including the development of new export
markets.

© Photo Angela Bywater

However, demand for premium and added-value
dairy products should continue to increase. Hence,
and in addition to adapting to market trends, the
industry will also need to focus on developing export
markets, while increasing the quality of milk produced
and reducing their level of emissions.

Figure 7: Internal view of a Lely robotic milking
machine

For the home market, in addition to better
engagement with consumers, building stronger relationships with retailers and developing new
supply chains, the dairy sector needs to focus on bringing efficiencies to the supply chain, while
adopting innovative, low emission technologies on the farm.
The UK dairy sector needs to demonstrate greater ambition to curb fossil fuel use, cut energy costs
and deploy bio-energy solutions (including on dairy farms).
Benchmarking and sharing knowledge between farms must be encouraged, alongside
demonstrator sites to showcase technologies, products and practices that can replace fossil fuels or
curtail emissions.
In addition to policy leadership, changes in dairy farming practices will be driven by those dairy
farmers that can combine novel husbandry systems and technology with better data use. Farmers
prepared to invest in change need to have confidence that the commercial benefits will justify the
cost of transition.

18
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6. DAIRY CASE STUDIES
6.1. CASE STUDY 1: Grosvenor Farms – Mark Roach
As Managing Director of Grosvenor Farms, Mark
Roach has overseen a substantial reduction in
carbon emissions from their dairy enterprise and has
ambitious plans to reach net zero carbon by 2025.
The large-scale mixed Cheshire farm, which supplies
Müller UK, has 2,650 high-yielding cows, milked three
times a day through a rotary parlour and housed
all year round in specialist barns. On 2,200 hectares
they grow grasses, legumes, cereal grains, oilseed
rape and maize, with 12% of the land managed under
environmental schemes.
Since 2014, they have reduced carbon emissions from the dairy enterprise by an average of 50%.
Agrecalc data indicates they have the lowest milk production carbon footprint in the UK. According
to Mark, they achieved these impressive results through a combination of installing solar panels on
cow sheds, recycling sand and manure, making better use of their organic manures, and by all-round
improvements in technical efficiency.
The herd has been using genetics and genomic testing to continually select for the most sustainable
cows to breed as replacements in the herd, including evaluating feed efficiency using the Cogent
Ecofeed index. Superior genetics and efficient feed conversion have a direct impact on the animal’s
carbon footprint.
“High productivity and a low carbon footprint go hand in hand, meaning it’s a win-win for both the
business and the environment,” explains Mark. “Our current carbon footprint for milk is 0.77 kg CO2e/
kg of fat-and protein-corrected milk (FPCM). In order to take this down to net zero, we are looking at
anaerobic digestion and associated bioenergy technologies to bridge the gap.
“Climate change is one of the biggest challenges facing us and anything we can do to be part of the
decarbonising solution, rather than the problem, will stand the dairy industry in good shape going
forward.”

19
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6.2. CASE STUDY 2: Jason Bayley, Ladylees Farm
Dairy farmer Jason Bayley has successfully reduced emissions from his 600-cow unit in Swadlincote,
south Derbyshire, through improved feed and land use efficiency. The 800-acre farm is
predominantly grass, with 200 acres of arable land for wheat. Dry cows and youngstock are grazed
while the milking herd is fully housed.
Since starting to focus on sustainability around five years ago, Jason has been pleased to see a
reduction in the farm’s carbon footprint, as quantified by his Arla Climate Check.
Feed efficiency gains have derived from improvements in home-grown forage, which have seen dry
matter intakes lift from 12 kg to around 17 kg. Further gains have been made from the introduction
of more targeted nutrient applications - firstly via dribble bar applications and more recently a slurry
injector system in 2021.
“They have reduced our ammonia emissions by
around 70%,” said Jason. “This year, we are also
introducing deep core nitrogen soil sampling
which will reduce our inorganic nitrogen
applications by 30%.”
With environmental benefits at the forefront
of his decision-making, Jason says he is also
motivated by the improved economics of a low
carbon dairy system. “We know that we emit
greenhouse gases in agriculture and we want
to do all that we can. We also want to be more
efficient with our resources with less wastage
… I’m not frightened of low carbon farming, as I
think it can be more profitable.”
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6.3. CASE STUDY 3: Andy Welford – Marsh Farm,
North Yorkshire
Andy and Barbara Welford run their 125-hectare
dairy farm in the North Yorkshire Moors National
Park along with their son Tom and his wife Wendy
and their three young sons – the fifth generation at
Marsh Farm. The farm is predominantly grassland
with a herd of 270 cows and followers. Annual milk
production is about 2.5 million litres. The farm is a
member of the Arla dairy cooperative.
Andy has been concerned about the climate crisis
for many years. This prompted the installation of
a 10 kW wind turbine in 2008 followed by 100 kW
solar PV, along with various energy saving measures.
Renewable energy generated on the farm roughly
matches the farm’s electricity consumption. The family more recently bought an electric car.
Andy has a vision for dairy farming in the future. He says, “In truth, what we have done so far only
scratches the surface. Where do we go from here? I think a sustainable, low carbon future will mean
us all eating a diet of less meat and dairy produce and more plant-based food. Even so, I do believe
that dairy products will continue to form a significant part of our food intake. Many areas of the UK
such as here in North Yorkshire are much better suited to grass production than crop production.
Dairy cows therefore as ruminants have an important role to play in getting human food from grass.”
Andy recognises that improving environmental performance at Marsh Farm should be their main
objective and considers there are several developments ‘on the horizon’ that will enable their farm
business to make the transition to a low carbon, more sustainable future:
•

Genetic advances – these offer opportunities to improve herd efficiency. Marsh Farm has
started to use genomic testing of heifer calves being reared as herd replacements. This will
enable the farm not only to select for production and health traits, but also in the future for
improved food conversion efficiency and lower methane output.

•

Slurry Treatment – nitrogen fertiliser is a significant contributor to farm greenhouse gas
emissions. Andy sees exciting developments with slurry treatment to enhance its fertiliser value
and greatly reduce production of damaging ammonia and methane emissions.
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•

Renewable Energy – As at Marsh Farm, many farms are benefiting from installing renewable
energy technologies such as solar and wind. However, the upgrading of mains grid infrastructure
is badly needed, especially in more isolated rural areas such as North Yorkshire.

•

Soils and precision techniques – Emerging developments in monitoring soil fertility and
organic matter soils and crops can only benefit farm businesses. Andy believes that increasing
the level of organic matter will improve soil health, as well as acting as a carbon sink. Moreover,
crop applications can be tailored to requirements more precisely using GPS controlled field
equipment.

© Photo Wyke Farms

Wyke Farm’s AD plant produces power to make cheese

See their case study in the Farm of the Future: Journey to Net Zero main report.
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6.4. CASE STUDY 4: Sunamp thermal storage
Scottish company, Sunamp use ‘Phase Change Materials’ in thermal stores for waste heat and cooling
applications, heat and cooling networks and renewable energy applications. Their thermal storage
units can operate from -30oC to 285oC and range from briefcase to shipping container size to provide
heating, cooling and hot water provision on demand.
Dairy farms across the globe have a hot water and chilling requirement for milk processing. In the
majority of cases, this requirement is provided from electricity via an electric hot water cylinder and
electric powered chiller supplied from the grid at on-peak electricity rates.
Dairy farms can utilise Sunamp’s thermal storage in conjunction with either off-peak or time of
use/flexibility tariffs and/or embedded renewable generation to provide revenue savings to the
farmer and low carbon emissions, which could provide the farm business with positive branding
opportunities.
Dairy farms have typically large energy demand peak requirements, inter-spaced with long periods of
low energy demand consumption. This lends itself well to the use of energy storage and embedded
on-site generation systems. The proposed solutions aim to provide long-life resilience and
decoupling from reliance on grid electricity, thereby stabilising dairy farm energy costs for decades
into the future. The technology proposed is reliable with multi-decade lifespans.
A simplified solution using Sunamp’s thermal storage is set out below.

23

| DECARBONISING UK DAIRY PRODUCTION

The key points of the proposed on-farm application are:
1.
2.
3.

4.
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The storage is sized to meet the peak milking demands
Any existing surplus embedded renewable electricity generation is routed to charging the
UNIQ80(-5) or UNIQ80(118) battery
New embedded generation is installed, but without a grid connection (thereby saving that cost)
and connected directly to the electric boiler and chiller to charge the battery. A DC connection
could also be explored as potentially this could offer further savings.
The dairy farmer is encouraged to move to a flexible off-peak/time of use tariff linked to
electricity grid demand. For example, there is significant grid constraint in Scotland and shifting
the site’s electrical demand is valued in these circumstances.
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