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The role of Manx agriculture in the transition to the Isle of Man’s 
net zero carbon emissions targets 

1. EXECUTIVE SUMMARY 

1.1. The Isle of Man has recognised the global climate emergency. To address the 
emergency, every sector will need to drastically reduce emissions to meet net zero 
emission targets. However, food production is essential and food security needs to be 
balanced with emissions reductions and the delivery of the Isle of Man’s Food Security 
and Food Matters strategies. 

1.2. The Manx agricultural sector accounts for approximately 11% of Greenhouse Gas (GHG) 
emissions on the Isle of Man (Appendix 2 (a)). Globally, the agricultural sector accounts 
for 10–12% of emissions (Smith et al., 2007). Emissions from the UK agricultural sector 
represent 10% of UK GHG emissions (NFU, 2019). 

1.3. The agricultural industry is fundamental in the transition to a zero carbon future. The 
industry is the majority land user/owner and manages the bulk of undeveloped Manx 
countryside. 

1.4. As the majority land owner/manager, the agricultural industry has the opportunity to 
maximise the potential of carbon sinks such as woodlands, peat-land and soils on the 
Island. The sector itself needs to assist in offsetting harder to cut emissions from within 
the agriculture community. 

1.5. Whilst it is evident that there is a global need to reduce meat consumption, the demand 
for meat and dairy continues to grow as more developing countries grow in affluence. It 
would be remiss not to consider that whilst demand continues to rise, the Island may be 
able to produce food at a more sustainable level than many other countries. 

1.6. If the industry adopts a continuous improvement model with significant carbon 
sequestration options, there is potential to work collaboratively to explore and support 
carbon neutral practises within the industry, whilst responding to the climate emergency 
in a globally responsible manner. 

1.7. This report has estimated that the sector could reduce emissions by 28.6% through 
changes to, among other things, soil tillage, reducing soil compaction, planting cover 
crops, increasing soil biodiversity, changes in fertiliser use, changes to livestock nutrition 
and increased health and fertility of livestock. 

1.8. A number of potential systematic changes, management practices and emerging 
technologies which may permit a reduction in emissions within the agricultural industry 
have been investigated at a broad level. The initial research suggests that further GHG 
reductions will occur through a natural diversification that includes (with suitable 
support): food production, renewable energy generation and land management for 
carbon sequestration. However all options outlined need further analysis to establish 
their GHG reduction potential and viability in the Manx agricultural context. 
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1.9. Much of the research in this field is developing rapidly and it is recommended that the 
Isle of Man follows progress closely so as to assess the effectiveness and economic 
viability of emerging research. 

1.10. Any changes to the industry will require funding, which is likely to come from a variety 
of mechanisms. These may include, but are not limited to, public sector funding under 
current subsidies and new Agricultural Development Schemes (ADS), green funds, 
private and corporate offsetting schemes for increasing the carbon sequestration of 
habitats—including increased woodland on agricultural land—and investment for 
renewable energy generation etc. 

1.11. An immediate assessment is recommended to establish how much farmland could viably 
be converted to carbon sequestering habitats and renewable energy generation without 
adversely affecting local food production, including assessing financial support 
mechanisms for the industry and potential emission reductions. Further work should be 
carried out to assess alternative systems and develop technologies that have the 
potential to further reduce emissions within the sector going forward. 

2. AN OVERVIEW OF THE CHALLENGE 

2.2. There is a global climate emergency. Every sector has to drastically reduce emissions to 
meet emission targets. Greenhouse Gas (GHG) emissions from food production needs to 
be measured at source rather than by per capita consumption, however, the Island 
clearly continues to need food production to deliver the Government’s Food Security and 
Food Matters strategies for residents. 

2.3. In addition, there is a global need to reduce meat consumption to meet emission targets 
while the demand for meat and dairy continues to grow as more developing countries 
grow in affluence. The global population is growing. In response to these challenges the 
Island must establish what farming system would be most suitable. There is an appetite 
and willingness within the farming industry and wider community to adapt farming 
practices to reduce emissions from all parts of the supply chain and to use the land to 
sequester carbon in both short term (biofuels) and longer-term (soil and trees) to push 
net GHG emissions as low as possible. 

Manx Agriculture 

2.4. The Isle of Man covers 141,440 acres of which 96,470 acres (approximately 68%) is 
utilised for agriculture. Land varies from rich soils supporting mixed farming in the 
south, to the central uplands consisting of peat-land storing important carbon reserves, 
and thin soils supporting extensive beef and sheep production. The flat northern plains 
are used for arable and vegetable production. The higher hill land holdings are grazed 
predominantly by sheep, but a renewed interest in upland cattle grazing has become 
evident, albeit on a small scale, in recent years. The last four decades have also seen 
the Manx uplands become an internationally important breeding stronghold for one of 
Britain’s most endangered birds of prey, the hen harrier. 
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2.5. The Island is ideal for grass growing and livestock represents the mainstay of the 
agricultural economy. Traditional family farms, smaller fields and generally extensive 
production methods mean that farming very much shapes the landscape (Pers comm, 
2019). 

2.6. The Island has its own abattoir, creamery and flour mill. All milling wheat grown on the 
Island goes to the Laxey Flour Mill which produces a range of flours sold on and off 
Island. The Creamery processes most liquid milk, producing butter, cheese and cream. 
Liquid milk is locally distributed by the Creamery and two licenced producers who sell 
directly to customers. Most livestock (55% of cattle and 70% of lamb) are processed at 
the abattoir though there are some live exports for slaughter, finishing or breeding (IOM 
Pers. comm, 2019). 

2.7. The acreage of land types is shown in Table 1. In terms of stocking and cropping, the 
island has beef, dairy and finishing cows, sheep, pigs, goats, horses, ponies and poultry. 
In terms of crops, the island grows winter and spring wheat, winter and spring barley, 
oats, peas and beans for combining, oil seed rape, maize, potatoes, fodder beat, fodder 
rape, forage crops and some vegetables. 

Table 1 Agricultural sector land use on the Isle of Man 

Land Use (Acres) 2012 2013 2014 2015 2016 
Arable 9,452 10,258 8,842 10,100 9,434 
Grass 59,250 59,180 61,263 62,768 64,579 
Semi natural 26,152 26,164 25,868 26,905 26,831 
Total Land Use 94,854 95,602 95,973 99,773 100,844 

Emissions 

2.8. The Manx agricultural sector accounts for approximately 11% of GHG emissions on the 
Isle of Man (Appendix 2(a)); excluding land use and land use change, emitting 
approximately 0.092 metric tonnes of carbon dioxide equivalent (Mt CO2e) in 2017. To 
put those figures into context, globally the agricultural sector account for 10-12% of 
emissions (Smith et al., 2007). Emissions from the UK agricultural sector represent 10% 
of UK GHG emissions (NFU, 2019), and in Northern Ireland accounts for 27% of overall 
emissions (DAERA, 2019) reflecting the relative importance of agriculture to the overall 
economy in that region. 

2.9. In contrast to other emission sectors, the majority of emissions come from gases such 
as methane (CH4) and nitrous oxide (N2O) rather than carbon dioxide (CO2). For 
example, the global agricultural sector contributes 50% of global CH4 and about 60% of 
global N2O emissions (Smith et al., 2007). Reducing these emissions can be more 
challenging than cutting carbon dioxide, because they can result from complex soil and 
animal microbial processes (NFU, 2019) but they are relatively short-lived in the 
atmosphere compared to CO2 and do not therefore have the same long term climate 
impacts (Allen et al., 2018). 



Work Package 16  IMPACT Report Appendix 18 
 

4 

2.10. Table 2 over page shows an estimated break-down of emissions from the Manx 
Agriculture sector. The largest agricultural emissions source in 2016 is enteric 
fermentation from non-dairy cattle followed by enteric fermentation from dairy cattle 
and sheep. 

Agricultural Policy 

2.11. Over the last decade agricultural policy has seen a shift away from headage payments 
towards more profit focused and diverse farming practises. Previously production was 
largely driven by subsidies which at times encouraged overproduction with no focus on 
efficiency or market focus. Overall the shift in policy has been a positive move in respect 
of climate change and emissions reductions where stock numbers have decreased and 
production has diversified to meet market demands. However, some aspects of this era 
of policies have been inconsistent with environmental emissions targets (particularly 
non-payment for scrub and trees, however Areas < 0.5ac per field are supported) and 
reversal of such policies could have an immediate positive effect on net emissions from 
farmed land. 
 

2.12. A new Agricultural Strategy is set to go before Tynwald in December 2019, and is 
anticipated to address these issues, with the environment as a key element. 

2.13. The strategy will build on existing agricultural policies such as: 
 
• GD 2014/0042 Isle of Man Food Security Strategy 
• GD 2014/0076 Food Matters—A Food Business Development Strategy, 2015-2025 
• GD 2016/0027 Our Landscape Our Legacy 
• GD 2015/0049 Managing our Natural Wealth, The Isle of Man’s First Biodiversity 

Strategy 
 

2.14. The following options for reducing emissions and increasing carbon sequestration could 
be delivered through the new strategy to support a significant reduction in agricultural 
GHG emissions in the Isle of Man whilst retaining a modern and efficient model of 
production. 

Carbon Sinks 

2.15. Land use, land use change and forestry (LULUCF) are included as a separate sector in 
the international GHG emission accounting process and includes emissions from the 
conversion of land to other land types, forestry and harvested wood products. 

2.16. The Isle of Man has a net sink (a negative emission) in the land use change sector, 
mostly attributed to forestry which is the largest emission sink (2017-0.036 mega tonnes 
stored) (Appendix 2(a)). However converting grassland to forest land and cropland to 
grassland are also important carbon stores. 

2.17. As the majority land owner/manager, the agricultural industry has the possibility to 
maximise the potential of carbon sinks such as woodlands, peat-land and soils on the 

http://www.tynwald.org.im/business/opqp/sittings/20112014/2014-GD-0042.pdf
http://www.tynwald.org.im/business/opqp/sittings/Tynwald%2020142016/2014-GD-0076.pdf
http://www.tynwald.org.im/business/opqp/sittings/Tynwald%2020142016/2016-GD-0027.pdf
http://www.tynwald.org.im/business/opqp/sittings/Tynwald%2020142016/2015-GD-0049.PDF
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island, and in doing so could offset harder to cut emissions from within the sector. 
However, it is recognised that funding and support will be required to achieve this, 
particularly where productive land may be required for increased carbon sequestration 
and storage. 
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Table 2 Analysis of 2016 Greenhouse Gas Emissions from Manx Agriculture (Aether 2018) 
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Reducing Emissions 

2.18. The agricultural industry is fundamental to the transition to a zero carbon future as the 
majority land user/owner that manages the bulk of undeveloped Manx countryside. 
Farming is ingrained into much of Manx culture and as such the industry will need to 
embrace the challenge and lead on delivering change through the profitable and 
sustainable delivery of environmental goods and ecosystem services. 

2.19. There are several routes the Manx agricultural industry could take in responds to the 
global climate emergency and the Island’s net zero emissions targets. It is highly evident 
that the global climate emergency necessitates drastic action. For instance, the industry 
could directly reduce the main source of emissions (livestock). This option would largely 
finish the Island’s main processors and many family farms would no longer be able to 
continue current farming practice. Reducing stock to this level would be contrary to 
many existing Government strategies (i.e. the Agricultural Strategy, Food Matters, and 
Isle of Man Food Security Strategy etc.). It is also critical to take into consideration the 
fact that there is an ethical obligation at a global level to produce sustainable food for a 
growing population and so, if Government, Industry and residents accept the current 
landscape as one worth maintaining it must be recognised that the role of farming—
particularly pastoral practices—in its creation and future sustainability. 

2.20. Economic growth and changing lifestyles in many developing countries are driving a 
growing demand for meat and dairy products (Smith et al., 2007). This growing demand 
is expected to induce worldwide changes in land use (e.g. from forestland to grassland), 
which is likely to increase GHG emissions, increase the demand for animal feeds 
(cereals) and increase the use of intensive feed lot systems (Smith et al., 2007). 

2.21. Whilst it is evident that there is a global need to reduce meat consumption, the demand 
for meat and dairy continues to grow as more developing countries grow in affluence. It 
would be remiss not to consider that whilst demand continues to rise, the island may be 
able to produce food at a more sustainable level than many other countries. If the 
industry adopts a continuous improvement model with significant carbon sequestration 
options, there is potential to work collaboratively to explore and support carbon neutral 
practises within the industry, whilst responding to the climate emergency in a globally 
responsible manner. 

2.22. This report aims to investigate a number of management practices and emerging 
technologies which may permit a reduction in emissions within the agricultural industry. 
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3. THE OPPORTUNITY: CONTINUOUS IMPROVEMENT MODEL (REDUCTION OF 
EMISSIONS THROUGH BEST PRACTISE, IMPROVED EFFICIENCY AND NEW 
TECHNOLOGIES) 

Soil and Land Management 

Soil Tillage 

3.1. No-till farming is a way of growing crops or pasture from year to year without disturbing 
the soil through tillage. No-till increases the amount of water that infiltrates into the soil, 
the soil's retention of organic matter and its cycling of nutrients. In many agricultural 
regions, it can reduce or eliminate soil erosion. A move away from traditional ploughing 
towards no-tillage (also known as direct drilling or zero tillage) can help reduce CO2 
emissions through reduced fuel use and reduction in oxidation of organic carbon within 
soils. Research suggests that there is potential to reduce 26-31% of global warming 
through no till/ reduced till methods (Mangalassery et al., 2004). 

3.2. Points to consider regarding reduced/zero tillage: 

• Climate and soil suitability; 
• No-tillage is not appropriate for all ground types or climatic conditions. Studies 

suggest that no tillage systems on ground with poor soil drainage and wet climatic 
conditions can lead to an increase in nitrous oxide (N2O) emissions (Soanes et al., 
2011); 

• Reduced tillage or minimum cultivation on well drained soils where arable rotations 
are practiced reduces CO2 emissions (Krištof et al., 2014); 

• Stable-structured (compaction resistant) soils, such as self-mulching calcareous 
clays, in lower rainfall areas are more likely to be suitable for no-tillage than weakly 
structured or slower-draining soils in wetter areas (AHDB, 2017); 

• Good internal drainage is required for reliable success with no-tillage but sandy and 
sandy loam soils, especially if low in organic matter, may lack the ability to acquire 
a stabilised structure (AHDB, 2017). 

3.3. Pests under reduced or no-tillage (ADHB, 2017): 

• There is evidence that there may be fewer pests under no-tillage because of an 
increased number of predators. However, the presence of crop residues on the soil 
surface, particularly in wet conditions, tends to increase slug populations, causing 
damage to young seedlings. 

3.4. Disease under reduced or no-tillage (ADHB, 2017): 

• No-tillage can lead to more crop debris on the surface, compared with more 
disruptive cultivations, and this can alter disease pressures; 

• The risk of fusarium, ergot and sclerotinia may increase; in contrast, the risk from 
eyespot may be reduced; 

• Where the survivability of volunteer cereals is increased, these volunteers can act 
as a ‘green bridge’ from one season to the next for rusts and mildew.  
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3.5. Weeds under reduced or no-tillage (ADHB, 2017): 

• Weed populations show marked differences from those after ploughing, with 
previously unimportant weeds often becoming dominant 

• No-tillage tends to increase grass weeds and volunteer cereals because their seeds 
are retained near the soil surface where they can readily germinate 

• Black-grass (not yet an issue on island) and sterile brome can be particularly hard 
to control. Perennial grass weeds, such as couch grass, are also likely to increase. 

• Populations of broad-leaved weeds tend to be similar to those under ploughing. 
Their control will depend on the dormancy levels and good weed management in 
the crop 

3.6. Agronomic advantages and disadvantages of ploughing and no-tillage in Europe are 
shown in Table 3 and should be considered prior to changing to a no-tillage system. 

Table 3 Relative agronomic advantages and disadvantages of mouldboard ploughing and no-till 
in Europe (Soanes et al., 2011) 

 

3.7. Opportunities for reduced and no-tillage in the Isle of Man: as the Isle of Man tends to 
have relatively wet winters, a high proportion of feed cereals are planted in the spring 
(milling wheat tends to be planted in the winter) on sandy soils in the north of the island 
where most of the cereals are grown, there is only a limited amount of cereal area 
which should be considered for reduced or no-tillage. However no tillage methods may 
be appropriate for sowing winter cover crops. New research may also provide increased 
opportunities in the future and consideration should be given to shallow ploughing and 
reducing the frequency and intensity of cultivation where inversion tillage is still 
preferable. 

 

  

It has been estimated that a move to no tillage and minimum cultivation (where 
appropriate) could have a total reduction of 904.7 tonnes of CO2e per year within the 
industry (see Annex I). 
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3.8. Annex II shows the Island’s soil type and characteristics which is an indication of 
viability. However as soil wetness is a defining factor in the viability of no tillage, it is 
recommended that further work should be done to model and map the Island’s potential 
for no tillage with more robust data. 

Permanent Pasture 

3.9. As a predominantly pastoral landscape, grassland management is key to productivity. 
Marginal areas tend to be natural and semi-natural in character and will be carbon sinks 
of varying quality. However, more fertile areas will be sown with specially bred grasses 
(predominantly perennial and Italian rye-grass varieties) and legumes. These grasslands 
can in effect be similar in management to arable rotations, but on a longer rotation. 
Reseeding can take place every 5-10 years and can involve killing off the grass, 
ploughing and reseeding. Options to reduce the frequency of reseeding, alternatives to 
ploughing, and in suitable cases, reversion to permanent pasture (species-rich where 
possible) will all increase the sequestration potential of a significant amount of farmed 
land. 

Soil Compaction 

3.10. Soil compaction is the process of increasing the density of soil by packing the soil 
particles closer together causing a reduction in the volume of air. Soil water acts as a 
lubricant increasing compaction when a load is imposed on the soil. N2O is produced 
through the microbial processes of denitrification and nitrification. As denitrification is 
triggered by anaerobic conditions, soil compaction can result in greater N2O emissions 
(Bessou et al. 2010). 

3.11. Another method to reduce emissions is to reduce the amount of land drainage to ensure 
carbon remains locked up in wet soils and peat-lands. In the UK there is a requirement 
to complete an Environmental Impact Assessment (EIA) for any improvement to 
unimproved/semi-improved agricultural land. On Island, drainage currently requires a 
works approval but the requirement of an EIA would provide greater protection which 
could reduce GHG emissions and protect biodiversity. 

 

Planting Cover Crops 

3.12. A cover crop is planted to manage soil erosion, soil fertility, soil quality, water, weeds, 
pests, diseases, biodiversity and wildlife in an agro-ecosystem. Planting a winter cover 
crop in the autumn prior to cultivations for spring sown cereal crops can reduce N2O 
emissions (Sundermeier, 2009). Carbon inputs into soil can also be increased due to 
increased periods of vegetation cover (Campbell et al., 2001).Cover crops also increase 
farm biodiversity and help to reduce soil mobilisation during wet and dry weather. 

It has been estimated that a reduction in soil compaction could have a total reduction of 
408.91 tonnes of CO2e per year within the industry (see Annex I). 
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3.13. Legume cover crops biologically fix nitrogen so have the potential of reducing 
nitrogenous fertiliser applications in subsequent crops. Deep-rooted species could also 
help with cover crop resilience, for example deeper delivery of carbon in the soil profile, 
however most types of cover crop will help reduce GHG emissions (Abdalla et al., 2014). 

3.14. To achieve the full potential of planting of winter cover/catch crops in the autumn prior 
to cultivations for spring sown cereal crops to reduce GHG emissions, management 
practices need to be adapted for soil and climatic conditions. Careful consideration is 
also required for the timings and dates of the planting and kill of the cover crops to 
avoid competition with the primary crop and to improve their effectiveness to reduce 
GHG emissions (Abdalla et al., 2019). 

 

Soil Biodiversity 

3.15. Soil biota is responsible for the output of several GHGs. However, soil biodiversity 
comprising of microflora, microfauna, mesofauna and macrofauna are required to help 
plants utilise nutrients, reduce incidence of soil pests and diseases, help with the 
decomposition of decaying plants and roots and provide a healthy ecosystem for plants. 
Additionally, soil biodiversity can help reduce the risk of erosion and therefore make soil 
a carbon sink rather than a source. It is thought that all these factors strongly outweigh 
the emission of GHGs from soil biota (Jeffery et al., 2010).

 

3.16. Training, education and soil sampling can help optimise soil biodiversity by ensuring that 
pH and nutrient levels are maintained, organic manures are applied when soil and 
weather conditions are suitable and that cultivations are carried out correctly. 

It has been estimated that planting cover crops could have a total reduction of 138.75 
tonnes of CO2e per year on the Island (see Annex I). Additionally it has been estimated 
that planting cover crops for carbon sequestration could have a total reduction of 1099.5 
tonnes of CO2e per year within the industry (see Annex I) 

 

It has been estimated that the management of grasslands for biodiversity could have a 
total reduction of 5811 tonnes of CO2e per year within the industry (see Annex I). 
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Crop Nutrition 

Inorganic Fertilisers 

3.17. The manufacture of inorganic fertilisers was estimated to consume approximately 1.2% 
of the world’s energy and is responsible for 1.2% of the total GHG emissions 
(Kongshaug, 1998) although these emissions are not always considered when 
calculating total GHG emissions (Whittaker et al., 2013). 

3.18. In the UK, the main cause of N2O emissions from farms is due to the actual application 
of inorganic fertilisers (DEFRA, 2011) so any agriculture practices that reduce the total 
amounts applied, and ensure application occurs when crops will utilise the fertiliser more 
quickly could substantially reduce overall N2O emissions. 

3.19. Potential recommendations: 

• Produce comprehensive nutrient management plans for each farm, fertiliser 
applications monitored, and plans adjusted if required; 

• Calculate fertiliser applications as per the Nutrient Management Guide RB209 
(ADHB, 2017). These fertiliser recommendations are based inter alia on crop type, 
previous cropping, soil types, rainfall and time of year; 

• Soils sampled and analysed regularly to ensure fertiliser applications are achieving 
optimum/target soil indices; 

• Regular testing of fertiliser spreaders to ensure spread patterns is maintained; 
• Consider nitrogen inhibitors (Dalgaard et al., 2011). 

Case Study: Biochar 

Biochar is defined as a carbon-rich product obtained when biomass, such as wood, 
manure, or leaves, is heated at relatively low temperatures (<700°C) in a closed 
container with little or no available air (Lehmann and Joseph, 2009). Claims about the 
environmental benefits of charring biomass and applying the resulting ‘‘biochar’’ to soil 
are impressive. If true, they could influence land management worldwide. 
Alleged benefits include increased crop yields, soil fertility, and water-holding capacity; 
however the most widely discussed idea is that applying biochar to soil will mitigate 
climate change. This claim rests on the assumption that biochar persists for hundreds or 
thousands of years, thus storing carbon that would otherwise decompose (Verheijen et 
al., 2009; Gurwick et al., 2013). 
While biochar has been the topic of much research, there are still large knowledge gaps 
that need to be addressed and currently there is not enough data to draw conclusions 
about how biochar production and application affect whole-system GHG budgets. The 
Island should keep watch for future developments in biochar as initial findings appear 
promising. 
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Manures (slurry and farmyard manure) 

3.20. Manure produces increased soil carbon, which is an important source of energy that 
makes nutrients available to plants. As slurry and farmyard manure (FYM) contain 
inorganic nitrogen, and microbially available sources of carbon and water, they provide 
the essential substrate required for the microbial production of N2O and CH4. These 
emissions from manures can contribute to more than 50% of the total of each from 
agriculture and can be emitted from livestock buildings, manure stores, during manure 
treatment and spreading (Chadwick et al., 2011). 

3.21. To reduce emissions: 

• Farm waste management plans could be produced for each farm; with applications 
monitored and plans adjusted when required; 

• Slurry and FYM sampled and analysed with the results being incorporated into the 
nutrient and manure management plans; 

• Restrictions on quantities of manures being applied, timings and soil types would 
need to be implemented; and could be included in the Agricultural Development 
Scheme. 

3.22. Other practical methods to reduce GHG emissions include (Dalgaard et al., 2011): 

• Covering FYM stores; 
• Covering slurry tanks—Made to measure covers will be required for most existing 

stores. All new stores being installed must be covered; 
• Separating slurry into solid and liquid—consider separating systems for relatively 

new or replacement slurry stores; 
• Acidification of slurry—research is still being undertaken; Denmark uses technology 

on many farms; 
• Direct injection of slurry; 
• Rapid incorporation of FYM. 

 

  

It has been estimated that improved utilisation of inorganic fertilisers and use of nitrogen 
inhibitors could have a total reduction of 11229.9 tonnes of CO2e per year within the 
industry (see Annex I). 

It has been estimated that improved management of slurry and Farm Yard Manure 
(FYM), covering FYM stores and slurry tanks, separating slurry into solid and liquid, 
acidification of slurry, direct injection of slurry, and rapid incorporation of FYM could have 
a total reduction of 1324.45 tonnes of CO2e per year within the industry (see Annex I). 
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Lime 

3.23. Although the extraction and application of agricultural lime is a source of GHG 
emissions, lime is required to maintain soil pH at optimum levels and consequently 
ensure the maximum nutrient uptake of applied fertilisers and manures by plants 
(Gibbons et al., 2014). Lime application is a good example of where targeted farming 
methods are required to help reduce GHG emissions. Improved technology allows for 
better analysis of farm soils and targeted application of lime (and pesticide and 
fertiliser). Investing in new technology such as computerised/GPS sprayers and 
spreaders and developing a high resolution soil sampling programme would help to 
reduce GHG emissions across the sector. 

3.24. Development into the potential for the use of crushed scallop shells, a waste product 
from the shellfish industry, as an alternative to quarried lime is ongoing on the Island 
and has potential to reduce emissions through the reduced extraction of quarried lime. 

 

Livestock Management 

Livestock Nutrition 

3.25. Livestock diets and feeding management can have a direct impact on the direct GHG 
emissions from livestock. The quantity of CH4 produced through enteric fermentation in 
ruminants is related to the quantity and type of feed. Improvements in feed conversion 
ratios (feed into milk, meat, wool etc.) have the potential to reduce the quantity of feed 
whilst maintaining livestock output (Wilkinson, 2012). 

3.26. During digestion acetate and propionate volatile acids are produced. Propionate is 
associated with the removal of hydrogen and as hydrogen is converted to CH4 by 
microbes in the rumen, diets which produce less acetate and more propionate will help 
reduce overall enteric CH4 production (Knapp et al., 2014). There has been increased 
interest in the use feed additives in reducing GHG emissions. A product from Switzerland 
called ‘Mootral’ consisting of garlic and citrus extracts have shown reduction in emissions 
from livestock. Early efficacy trials included the rumen simulating technique (RUSITEC) 
with sheep and cattle rumen fluid showed methane reduction of 35% and 94% 
respectively (Mootral, 2019). 

3.27. Marine algae based feed additives are also a potential solution to reducing emissions, for 
example it has been suggested that the red Asparagopsis taxiformis could reduce 
methane production by 99% (case study below). Trials are ongoing; but there is 
currently no commercial production of this macroalge. However if this technology 
develops, and is as promising as it initially appears, feed additives could significantly 
influence emission levels within the industry. This would suggest that drastic reduction 
in the national herd/flock would in hindsight be considered premature. 

It has been estimated that improved lime application could have a total reduction of 
2552.22 tonnes of CO2e per year within the industry (see Annex I). 
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3.28. Much of the research in this field is developing; and it is recommended that the Isle of 
Man follows progress closely regarding the effectiveness of feed additives and their 
economic viability as new research emerges. 

3.29. Concentrates fed less frequency and the rate of feed through the rumen can also 
determine the quantities of CH4 produced (Wilkinson, 2012). N2O emissions from 
manure can be controlled to a certain extent by reducing the concentration of nitrogen 
in ruminants’ diets (Wilkinson, 2012). 

3.30. To reduce CH4 and N2O emissions: 

• Use ration formulations or qualified nutritionists when planning feed regimes; 
• Feed regimes containing a higher proportion of concentrate feeds which are 

relatively high in starch compared to forages, but be aware of animal health risks 
associated with high starch diets; 

• Reduce nitrogen concentration in feeds; 
• Genetic selection of livestock which can utilise feed more efficiently; 
• Consider rumen modifiers but be aware of adverse effects and that to date few 

have shown sustained GHG reductions (Knapp et al., 2014, Cobellis et al., 2016). 

 

Livestock Health and Fertility 

3.31. Improving livestock health can extend longevity and ensure optimum growth rates and 
output e.g. milk litres are achieved with minimum numbers of livestock. Increasing 
reproductive efficiency can result in fewer breeding animals being required (Llonch et 
al., 2017). Fewer livestock will help reduce overall GHG emissions. 

  

Case study: Green feed project: Asparagopsis tax iformis 

Recent studies using batch-fermentation suggest that the red macroalgae Asparagopsis 
taxiformis has the potential to reduce methane (CH4) production from beef cattle by up 
to ~99% when added to Rhodes grass hay; a common feed in the Australian beef 
industry. A study by Roque et al., (2019) has shown significant reductions in CH4 

without compromising other fermentation parameters (i.e. volatile fatty acid 
production) with A. taxiformis organic matter inclusion rates of up to 5%. The methane 
reducing effect of A. taxiformis during rumen fermentation makes this macroalgae a 
promising candidate as a biotic methane mitigation strategy for dairy cattle. But its 
effect in-vivo (i.e. in dairy cattle) remains to be investigated in animal trials. 

 

It has been estimated that improved ratio formulations and feed regimes could have a 
total reduction of 3295.906 tonnes of CO2e per year within the industry (see Annex I). 
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3.32. To improve livestock health and fertility the following actions could help reduce 
emissions: 

• Written health plans which are routinely updated. 
• Farmers given animal health and welfare disease training. 
• Use rams and bulls with high Estimated Breeding Values (EBV). 
• Use bulls with high Profitable Lifetime Index (PLI). 
• Change to livestock breeds with good health and fertility records. 

3.33. There is a theoretical problem in calculating the GHG balance between low input 
extensive and high input intensive systems. The former are more environmentally 
sustainable but take longer to finish an animal so more GHG’s are emitted when 
compared to an intensive system finishing on cereals and soya where animals reach 
maturation quicker and thus emit less GHG over their lifespan. Depending on how and 
what is measured both systems have their supporters with regard to emitting lower 
GHG. On the basis that the IOM is grass-based the opportunity for the extensive and 
slower finishing model is more feasible. Conversely there is evidence that suggests that 
the intensively managed grassland sequesters more carbon (Sanderman, 2015). As 
rotational/paddock systems produce more soil biomass and therefore store more carbon. 
Is it is therefore clear that including measurements of C-sequestration in the 
soil/grassland is a key part of the equation in ensuring that the net GHG emission values 
are measured which will be more favourable than those that only quote the effect of 
ruminant emissions in the system.  

 

  

It has been estimated that improved livestock health and fertility could have a total 
reduction of 3870.43 tonnes of CO2e per year within the industry (see Annex I). 
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Stocking Rates 

 

Conclusion: 

3.34. Improved soil and land management, crop and livestock nutrition, investment in slurry 
and farmyard manure stores and application equipment as well as carbon sequestration 
from planting cover crops and managing grassland for biodiversity have the combined 
potential to reduce GHG emissions by 0.028 Mt CO2e., approximately 28.6% of current 
emissions from the sector (Table 4) See Annex III for proposed pathways. 

Table 4 The potential saving in emissions from alternate soil and livestock management 

Activity  Tonnes of CO2e saved per year 
Move to no tillage and minimum cultivation 
(where appropriate) 

904.7 

Reduction in soil compaction 408.91 
Planting cover crops 1238.25 
Management of grasslands for biodiversity 5811 
Improved utilisation of inorganic fertilisers and 
use of nitrogen inhibitors 

11229.9 

Improved management of slurry and farm yard 
manure 

1324.45 

Improved ratio formulations and feed regimes 3295.906 
Improved livestock health and fertility 3870.43 
Total  28083.545 

Case study: Impacts of stocking rates on methane and carbon dioxide emissions 
from grazing cattle (Pinares-Patino et al., 2007) 

A study was conducted during the 2002 and 2003 grazing seasons on a semi-natural grassland 
in the French Massif Central in order to measure enteric methane (CH4) and total carbon dioxide 
(CO2) emissions from Holstein-Friesian heifers (initial live weight (LW) 455 ± 29 and 451 ± 28 
kg in 2002 and 2003, respectively) managed at low (LSR) and high (HSR) stocking rates (1.1 LU 
ha−1 versus 2.2 LU ha−1, respectively) under a continuous grazing system. 

In both grazing seasons, the herbage in the LSR system had higher mass (HM) than in the HSR 
system, especially in mid and late summer. In both grazing seasons, herbages offered in the 
LSR system were of lower quality than those in the HSR system, and consequently feed organic 
matter (OM) digestibilities (OMD) and intakes (OMI) in the LSR system were lower (P < 0.01) 
than in the HSR system. 

In both grazing seasons, heifer LW increased as the seasons progressed (P < 0.001), and 
heifers in the HSR system tended to be heavier than those in the LSR system. Systems did not 
differ (P > 0.05) in mean absolute CH4 emission (223 g d−1 versus 242 g d−1 and 203 g d−1 
versus 200 g d−1 for LSR and HSR in the 2002 and 2003 seasons, respectively), but as the 
seasons progressed, CH4 emission per unit of digestible feed intake was higher (P < 0.05) in the 
LSR than in the HSR treatment. 
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4. THE OPPORTUNITY: ALTERNATIVE SYSTEMS OF PRODUCTION MODEL 
(REDUCTION OF EMISSIONS THROUGH CHANGES TO CURRENT FARMING 
SYSTEMS) 

4.1. The Island needs to be ready and adaptable to the inevitable local effects of climate 
change in the future. The agricultural industry needs to be future-looking and future 
proof, identifying ways in which climate change will force (through changing weather) 
and require (through reduce emissions) agriculture to change, and Government should 
work with farmers to support them with these changes. 

Organic Farming 

4.2. There is evidence to show that organic farms may emit fewer greenhouse gases, use 
less energy and store greater amount of carbon in the soil per hectare than non-organic 
farms (Gattinger, 2012; IFOAM, 2016). A report by the International Federation of 
Organic Agriculture (IFOAM) (2016) suggests that significant emissions could be cut 
through increased soil carbon sequestration and reduced application of manufactured 
nitrogen fertilisers. Organically-managed soils also have high potential to counter soil 
degradation as they are more resilient both to water stress and to nutrient loss. 
Similarly, organic fertilisers from livestock can enhance degraded and problematic soils. 
Permanent soil cover and high levels of organic matter provides high water and nutrient 
retention capacity and microorganisms help create stable soil structure (FAO, 2005). 

4.3. However, not everyone agrees that organic farming reduces GHG emissions (Leifield & 
Fuhrer, 2010, Leifield et al., 2013 and McGee, 2014). It has been suggested that higher 
soil carbon in organic systems could be due to larger input of organic manures. It is also 
important to consider that more land is often required to produce the same quantity of 
food when compared to non-organic farming methods (this may change as technology 
develops). This is particularly relevant as converting farm land to organic for food 
production will likely use land that could be used for other climate mitigation practises 
such as tree planting or energy generation. 

4.4. Therefore the potential benefits of organic farming need to be weighed up against the 
limitations and current discrepancies within the literature. Organic practises may offer 
overall environmental benefits, including potential carbon sequestration but more 
research would be required to establish whether increasing organic production would be 
beneficial with the Manx agricultural industry in relation to reduction in GHG emissions. 
Regardless, as has been proved in the past, market forces will dictate organic production 
and the Island is well-placed to respond notwithstanding the long transition period to 
certified organic production for certification purposes. 

Land Sequestration Capacity 

4.5. Agricultural land already holds significant carbon stores within soils, wooded areas and 
semi-natural habitats. Maintaining and enhancing these stores will be vital in the 
transition to zero carbon. 
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Tree planting 

4.6. Tree planting is a well-established climate mitigation strategy. Sequestration rates range 
between 0.6 tonnes/ha for regenerating forest and 10 tonnes/ha in fast growing trees. 
The current level of tree cover on the Isle of Man is approximately 5316ha of a total 
land area of 57,320 ha i.e. 9.3% of the Isle of Man land cover. An assessment is 
required to establish how much of farmland could viably be converted to tree planting 
without adversely affecting local food production. 

Grassland 

4.7. Managing grasslands to increase biodiversity with the cessation of fertiliser applications 
and promotion of legume species has shown increases in both nitrogen and carbon 
storage in the soil is possible (De Deyn et al., 2011). Managing grassland to increase the 
Island’s biodiversity has great potential as it is the principal habitat type on land. This 
would range from optimal management of current species-rich grassland and a wider 
conversion of improved pasture to permanent grassland that has the potential to be 
species-rich. This would rely on agri-environment support and the ability of farms to 
utilise these less productive grassland as grazing or forage. 

Hedgerows 

4.8. The Isle of Man has an extensive network of hedgerows and does not require a large 
scale hedgerow planting scheme like the UK. However the Island could more actively 
manage hedgerows for both carbon sequestration and storage, and biodiversity. For 
example, increased planting of native trees and shrubs would increase their carbon 
sequestration and storage potential as well as an improvement to other ecosystem 
services such as more food for foraging animals, increased habitat niches, pollinator and 
pest controller habitat and other ecosystem services. 

Peat-land and wetlands 

4.9. The Islands largest peat reserves, and therefore the Islands largest carbon store, are 
located in the uplands, and are a significant store of carbon. Restoring upland habitats 
to blanket bog and fen could reduce the emissions, depending on the extent of the area 
restored. Further positive land management is required to help protect the vast stores of 
peat-land carbon and upland managers are best placed to deliver this service. 

Delivery mechanism 

4.10. The new Agricultural Strategy could deliver funding and stewardship payments for the 
conservation and enhancement of these schemes. As could private offsetting schemes 
(outlined in section 5.8). 
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 Agroforestry 

4.11. Agroforestry is a ‘natural resources management system that, through the integration of 
trees in farms and in the landscape, diversifies and sustains production for increased 
social, economic and environmental benefits for land users at all levels’ (Food and 
Agriculture Organisation of the United Nations  agroforestry definition). 

4.12. Agroforestry allows production to be maintained at 90%+ of current levels for a number 
of years and is an efficient multi-use of space (FAO, 2017). 

4.13. Specifically, agroforestry systems have been shown to combat soil erosion, increase 
biodiversity, as well as leading to higher soil nutrient concentration while reducing 
nitrogen leaching. Agroforestry systems can be composed of trees and livestock 
(silvopastral agroforestry) as well as trees and crops (silvoarable agroforestry) and have 
already successfully been implemented around the world. In Europe, agroforestry is 
relatively well-established in Spain and France, but the UK too has an active agroforestry 
research and practitioner scene. 

4.14. Agro-forestry could be incorporated into the agricultural development scheme, as 
another means for increased carbon sequestration on productive farmland. Additional 
ecosystem services beneficial to farming practises include reduced use of fertilisers via 
nutrient inputs from leaf litter and tree roots, increased water quality and soil health, 
natural shelters for livestock, and enhanced biodiversity—including natural pest 
controllers and pollinators. 

4.15. It is recommended that the carbon sequestration potential of agroforestry is investigated 
further and potentially incorporated into any future ADS. 

Renewable Energy Generation 

4.16. In addition to the direct greenhouse gas savings available, the Manx agricultural industry 
has a lot to offer in terms of supporting the delivery of the Island’s carbon objectives 
through opportunities that include the generation of renewable energy and growing 
crops for biomass within the bio economy. 

4.17. As land managers, the agricultural sector could be, and have indicated their interest in 
being, a key part in renewable energy generation. At a small scale this could include 
green energy generation for on farm use such as heating of farm buildings and hot 
water as well as energy for lighting and heating of glasshouses or vertical farming 
enterprises. Particular work streams of relevance include Work Package 31 Establish 
framework for encouraging distributed domestic power generation; Work Package 39 
Supporting community partnerships to identify local community generation 
opportunities; and Work Package 30 Begin public/private onshore wind and solar 
development on Government estate. No further work has been done on integrating 
these Reports within this work package however stakeholder engagement has identified 
substantial appetite in this area. 
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4.18. Similarly there is the potential within this sector to grow crops as renewable biofuels, 
which is relevant to the additional work package looking to develop a stronger biomass 
energy industry. The National Farmers Union (NFU) in the UK have suggested that the 
coupling of bioenergy to capture carbon for utilisation and storage will be a significant 
part of their plan to be zero carbon by 2040, they estimate that the sector could save up 
to 26 MtCO2e/year. However more research is needed to establish whether this model 
could work on the island. 

4.19. The potential for agroforestry to be a viable biofuel source is also something that should 
be considered going forward. 
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Case study: Anaerobic digestion 

Anaerobic digestion is the process of breaking down biomass into biogas, a methane-rich gas, 
which is approximately 60% methane and 40% carbon dioxide. The process takes place inside 
large sealed tanks devoid of oxygen and the naturally occurring bacteria breakdown the feed 
stock. The resultant gas can then be used to generate renewable energy. 

The quantity of biogas produced per unit volume of feedstock and per unit volume of digester 
determines digester performance and economic viability and key to a viable and sustainable 
anaerobic digester project is a secure supply of quality feedstock. 

Biomass sources on IOM: 
Potential biomass sources available on the Isle of Man include: 

From agriculture: 
• Biofuel crops (crops grown specifically for anaerobic digestion)—ideally as part of crop 

rotations rather than intensive production of a single crop; 
• (Future) Hemp and Cannabis by-products; 
• Crop residues (produced as an integral part of the commercial production of agricultural 

crops; e.g. damaged or misshapen fruit or vegetables, trimmings and other plant parts 
which are not the intended end product, such as straw, leaves or tops); 

• Manures and slurries. 

From industries: 
• Meary Veg dried sewage sludge; 
• Food and drink waste—the estimated fraction entering the Energy from Waste SUEZ site 

>20,000 tonnes pa (blue sky biolabs) e.g. household food wastes, manufacture, retail, 
hospitality, catering wastes; 

• Brewery organic wastes; 
• Creamery outflow; 
• Seaweed harvesting (but this needs ecological assessment). 

Usage opportunities on the IOM: 
The methane-rich biogas generated can be used as a source of renewable energy to power 
electricity generators and provide heat. It can even be altered further and upgraded to filter out 
the majority of the carbon dioxide—the end result is biomethane, which can then be used as 
vehicle fuel or to provide gas for combustion. 

Biomethane can be used as an alternative to natural gas and the existing gas infrastructure 
utilised. Whether the IOM has enough stable supplies of feedstock to support large scale use is 
another matter that would require further investigation. 

One cubic metre of biogas at 60% methane content converts to 6.7 kWh energy. 
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Potential biogas/biomethane end users: 
• Existing Manx Utilities gas turbines, (switching to renewable gas)—energy 

requirements: baseload 30-40MW per hr/ day; 
• Manx Gas, for onward distribution to domestic users for heating and cooking. Load 

requirements TBC; 
• Alternative fuel for natural gas vehicles (potential future market); 
• Electricity generation for large energy users e.g. aerospace industry, IOM 

Creamery, IOM Meats; 
• In combined heat and power (CHP) plants; 
• Meary Veg sewage treatment facility—the energy requirements are approximately 

6,500MWh per year for the whole MV site. This is roughly split 4,000 for the dryer 
and 2,500 for the rest of the site. 

Rough estimations for an anaerobic digester to provide enough power for Meary Veg: 
• Feedstock yields vary but using an average of 1 Tonne of feedstock = 200m3 of 

Biogas; 
• 1m3 of biogas = 6.7kWh energy; 
• Therefore 1 T of feedstock = 1340kwh or 1.34MWh; 
• 1000T/1.340 = 746T; 
• 746 T of feedstock = 1000kwh or 1MWh; 
• 2,984,000 Tonnes of feedstock = 4000MWh to power the sludge dryer. 

Economics: 
To gain a rough idea of the typical costs of a simple, unheated biogas plant, the 
following figures can be used: total cost for a biogas plant, including all essential 
installations but not including land, is between 50-75 US Dollars per m3 capacity.  
35 - 40% of the total costs are for the digester (energypedia.info), Table 5 gives 
example feed stocks types and biogas yields for an anaerobic digester. 
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Table 5 Example of feedstock types and biogas yields for an anaerobic digester 

Feedstock Biogas Yield 
(m3/t) 

Feedstock Biogas Yield 
(m3/t) 

Maize silage 200-220 (33% 
DM) 

Potatoes 276-400 

Maize grain 560 (80% DM) Rye grain 283-492 
Wheat grain 610 (85% DM) Grass 298-467 
Fats up to 1200 Triticale 337-555 
Nettle 120-420 Oilseed rape 340-340 
Miscanthus 179-218 Clover 345-350 
Flax 212 Barley 353-658 
Straw 242-324 Hemp 355-409 

Reduction in livestock finishing 

4.20. As an alternative to reducing the national herd/flock to reduce GHG which will impact on 
the sustainability of many farm enterprises and the processors, the Island could change 
its delivery model. The Island has high herd health status (Bovine viral diarrhea (BVD), 
Tuberculosis (TB)-free etc.) and the cost of inputs which require importing, reduces the 
competitiveness of farm businesses. If farms focused on raising stores and breeding 
stock it would reduce overall costs associated with adding the final kilograms of finish to 
an animal. A premium could be achieved for the high health status which could reduce 
the intensity of on-farm production and significantly reduce GHG. This would more easily 
fit into the organic farming model previously discussed; however it is important to note 
any potential changes to animal welfare would need to be fully assessed. 

4.21. It is important to consider that if the majority of stock were exported at a young age, 
the meat plant and creamery would likely become unviable. Similarly Laxey Mill may also 
be affected through a reduction in cereal growth. However this model could improve 
farm profitability.  

4.22. It is recommended that further work is carried out to assess potential GHG emission 
saving from the feed ration difference between a store and finished animal and the 
number of days each would require. A business viability study should also be carried out 
to assess the potential impact of this option. 

Reduction in livestock 

4.23. A system focusing on a drastic reduction in livestock production would undoubtedly 
reduce emissions on the Island, and likely increase GHG emissions in other jurisdictions. 
Drastic reduction would also likely finish the Island’s main processors and many family 
farms would no longer be able to continue current farming practises. It is also important 
to note that removal of the majority of livestock could result in greater GHG emissions or 
impact biodiversity as literature suggests that ruminant livestock are necessary for 
healthy carbon sequestering soils (Teague et al., 2016). 
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4.24. Deliberately reducing production on the Island will also result in more reliance on 
imports of some products, and if the IOM can export GHG efficient products there may 
be a moral argument to continue producing rather than promote the creation of more 
intensive and less sustainable food from other countries. Similarly, crop and livestock 
production is projected to decrease and may even have to be abandoned in parts of 
Europe’s southern and Mediterranean regions due to the increased negative impacts of 
climate change, according to a European Environment Agency (EEA) (2019) report 
published recently. 

4.25. Reduction in stock levels may reduce through other influences such as changes in export 
tariffs with regard to Brexit, changes to consumer demand, and the increased financial 
incentives of diversifying into energy generation and habitat creation. However, 
livestock, particularly a sustainable level of sheep grazing on the uplands (circa 1 sheep 
to 2 acres) should be viewed as a conservation management tool and therefore of value. 

4.26. It is important to fully consider the implication of current and potential future stocking 
rates for meat and dairy farming, both from an economic perspective but also, more 
importantly from the point of being globally environmentally responsible in terms of food 
production.  

 

Case study: climate metrics for ruminant livestock (Allen et al., 2018) 

A research group at the University of Oxford have advised: 

• Conventional interpretation of the Global Warming Potential (GWP) of methane 
suggests that falling methane emissions would lead to continued global warming, 
while falling methane emissions would in fact lead to lower global temperatures. 

• This misrepresentation can be overcome with a new usage that equates changes in 
methane emission rates with one-off emissions (or removals) of carbon dioxide. 

• Gradually declining methane emissions (-0.3%/year) make no further contribution 
to warming. Faster cuts cause cooling, while any increase causes substantial 
warming. 

Surface temperature responds differently to carbon dioxide (CO2) and methane (CH4) 
emissions because CO2 accumulates in the climate system while methane is broken 
down through natural processes over a period of about 12 years. This means that as 
emissions reduce, temperatures continue to rise in response to falling CO2 emissions, 
whereas temperature falls in response to rapidly falling methane emissions. 
Conventional metrics such as GWP100 or GWP20, which equate one tonne of methane 
with a given number of tonnes of CO2, would equate positive but falling methane 
emissions with positive CO2 emissions, despite very different temperature responses. A 
metric that reflects the equivalence between methane emission rates and cumulative 
emissions of CO2 can overcome this problem. 
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The conventional Global Warming Potential (GWP) can be misleading when applied to methane 
emissions, particularly when these are being reduced. A revised usage of GWP, denoted GWP*, 
which uses the same metric values interpreted in a new way, provides a more accurate 
indication of the impact of short-lived pollutants on global temperature. 

Of particular importance for ruminant livestock farming are the following observations: 

• Past increases in methane emissions caused warming when they occurred, but constant 
methane emissions cause little additional warming. In contrast, every tonne of CO2 emitted 
causes approximately the same amount of warming whenever it occurs. 

• Gradually declining methane emissions of 10% over 30 years, equivalent to halving over about 
200 years (e.g. through efficiency savings), cause no additional warming. 

• Faster reductions in methane emissions lead to cooling, presenting an opportunity for 
agriculture to compensate for delays in reducing CO2 emissions, although net emissions of CO2 
and nitrous oxide still ultimately need to be reduced to zero to stabilize global temperatures. 

• Increasing methane emissions cause very substantial warming, equivalent to very large 
emissions of CO2, but only while those increases are occurring. 

 

Figure 1 Emission and warming effects of methane and carbon dioxide under various 
emission scenarios (Climate metrics for ruminant livestock Programme Briefing 

2018) 

This study suggests that whilst GWP* is not a prescription for business as usual, a drastic 
reductions in livestock on the Island may be premature. As the global population grows 
humanity must reduce its per capita meat and dairy consumption, particularly from high-yield, 
high-fodder (maize, soy and cereal) production systems. Emissions must still fall for methane to 
have a neutral or negative impact on warming. 

For a more detailed treatment of concepts of this case study, see Allen et al., 2018. 
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Conclusions 

4.27. This section has aimed to broadly investigate a variety of practises that have the 
potential to reduce emissions within the industry. The initial research suggests that the 
future of the industry is likely to incorporate a natural diversification that includes (with 
suitable support) food production, renewable energy generation and land management 
for carbon sequestration. All options outlined need further analysis to establish their 
GHG reduction potential and their viability in the Manx agricultural context. 

5. THE CHALLENGE 

Imports and Exports 

5.1. Currently the industry produces lamb, beef and dairy for export; and export-led growth 
is one of the key development areas identified in the strategic vision of the 
Government’s Food Matters strategy. The Department of Environment, Food and 
Agriculture (DEFA) estimate that of all livestock produced, 67% of Beef, 78% of Ewes 
and Lamb, and 19% of pig were exported either live or slaughtered. Beef production (in 
kg) is close to the IOM’s demand, but the equation is complicated by carcase imbalance 
as consumers demand more hind quarter more than forequarter, and processed 
products—such as mince, burgers, ready meals etc. that cannot be produced on island. 
Sheep/lamb is over produced, with around 20% kept on island and the rest exported. 

5.2. Currently the Isle of Man Creamery produce 24million litres of milk, 6 million litres are 
kept on Island for consumption as liquid milk and the rest is used to produce cheese—
largely a by-product of peak milk season production—a significant percentage of which 
is exported. 

5.3. In terms of imports, this report has been unable to quantify exact figures, however the 
Food Matters Strategy outlines local production versus estimated local demand (see 
Figure 2) and the strategy should be referred to for a more detailed analysis. There used 
to be a red meat derogation on the Island, which meant there were very limited imports 
of red meat, however this was abolished in 2010. The island imports the majority of its 
fruit and vegetables (assessment into higher production and wider variety of vegetable, 
fruit, cereal production; and increased self-sufficiency has been assessed in report SP9). 

5.4. One of the challenges in the transition to zero carbon emissions is establishing our 
strategy for the future of exports and imports. If the Island solely focuses on carbon 
reduction it would likely stop all agriculture and import all produce from elsewhere as 
carbon accounting is localised in terms of product source. However global responsibility 
must be taken into account for emissions and the Island must not achieve its climate 
change ambitions by exporting production and subsequent GHG emissions to other 
countries. 

5.5. Similarly, as a jurisdiction that is pastoral and has no water deficit there may be an 
environmental duty in the future to be a producer of sustainable meat. Red meat 
consumption is reducing in the west, but globally meat consumption is increasing (FOA, 
2019). Whilst it is understood that globally there needs to be a reduction in meat 
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consumption to meet emission reduction targets. The question that needs to be asked is 
whether it is more ethical to have countries such as the UK, Ireland and the Isle of Man 
producing meat from grass and sustainable water for export to meet existing demand, 
compared to countries in water debt and increasing deforestation. 

 

Figure 2 Local production vs estimated local demand for key food groups on the Isle 
of Man (Food Matters Strategy, 2014) 

Impact on Existing Infrastructure 

5.6. Changing the Agricultural industries current production model to incorporate any of the 
systems assessed in this report (organic farming, renewable energy generation, off 
island finishing, livestock reduction) has the potential to affect the productivity and 
viability (positively or negatively) of existing agricultural infrastructure, namely the IOM 
Meat Plant, Creamery or the Laxey Flour Mill. Whilst maintaining existing infrastructure 
should not restrict the options outlined in this report, retaining viable farm businesses is 
a priority. It is therefore recommended that future work in relation to the Island 
emissions targets prioritises full impact assessments of all of the options outlined within 
this report. 
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Brexit 

5.7. As this is a huge area of uncertainty there has been limited scope to research in this 
report. However initial estimations from DEFA’s Agricultural Directorate suggest that a 
no deal Brexit could significantly impact the Manx Agricultural Industry and could 
potentially cost the industry around £36million. The Islands export industry is also likely 
to be at risk from Brexit tariffs which may impact future stocking levels. 

Funding mechanisms 

5.8. Any changes to the industry will require funding, which are likely to come from a variety 
of funding mechanisms. These may include, but are not limited to, public sector funding 
under current subsidies and new ADS, green funds, private and corporate offsetting 
schemes for increasing the carbon sequestration of habitats—including increased 
woodland on agricultural land, and investment for renewable energy generation etc. 
More on the funding mechanisms for the transition to zero carbon can be found in the 
following work packages: T1_WP03, T1_WP02. The estimated costs associated with 
practises outlines in section 3 are estimated in Annex IV; costs associated with section 4 
have not been calculated as more research is needed to establish viable emission 
reduction options for the Manx agricultural industry. 

Research in the field 

5.9. Research in this field is developing rapidly and there are still significant uncertainties 
within the literature. Further localised research is required to assess exactly how and 
where existing carbon reductive technologies and methods could be put into practise on 
the Island. Similarly, new ideas, technologies and methods are being developed all the 
time, and it is important that the Island keeps a close watch in order to be at the 
forefront of progress within the industry. 

Options 

5.10. Option 1: 

• Adopt Path A timeline (Annex III & IV) for improving soil and land management, 
crop and livestock nutrition, invest in slurry and FYM stores and application 
equipment, widespread planting of cover crops and management of grassland for 
biodiversity to reduce GHG emissions by approximately 28.6% (0.028 Mt CO2e). 

• An immediate assessment is recommended to establish how much of farmland 
could viably be converted to carbon sequestering habitats and renewable energy 
generation without adversely affecting local food production, including assessing 
financial support mechanisms for the industry and the potential emission 
reductions. Further work should be carried out to assess alternative systems and 
developing technologies that have the potential to further reduce emissions within 
the sector going forward. 
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5.11. Option 2: 

• Adopt Path B (Annex III & IV) for improving soil and land management, crop and 
livestock nutrition, invest in slurry and FYM stores and application equipment, 
widespread planting of cover crops and management of grassland for biodiversity 
to reduce GHG emissions by approximately 28.6% (0.028 Mt CO2e). 

• An immediate assessment is recommended to establish how much of farmland 
could viably be converted to carbon sequestering habitats and renewable energy 
generation without adversely affecting local food production, including assessing 
financial support mechanisms and associated emission reductions. Further work 
should be carried out to assess alternative systems and developing technologies 
that have the potential to further reduce emissions within the sector going forward. 

6. OTHER THINGS TO CONSIDER 

Food Waste 

6.1. The carbon footprint of global food waste is estimated to be in the region of 4.4 GtCO2 
per year (excluding land use change) (FAO, 2011). To put that into perspective, if food 
waste was a country it would be the third largest emitting country in the world and is 
equivalent to almost 87% of global road transport emissions (IPCC, 2014). 

6.2. Food wastage arises at all stages of the food supply chains for a variety of reasons that 
are very much dependent on the local conditions within each country. At a global level, 
a pattern is clearly visible; in high income regions, volumes of wasted food are higher in 
the processing, distribution and consumption stages, whereas in low-income countries, 
food losses occur in the production and post-harvesting phases (FAO, 2011). 

6.3. We can therefore assume the majority the Island’s wasted food is wasted during 
consumption, processing and potentially distribution. As such, work must be done with 
retailers and consumers to educate and change behaviour in regard to food waste. Not 
only will this reduce food waste and therefore emissions, but it will reduce emissions 
relating to the disposal of waste through a reduction in weight produced and frequency 
of waste collection systems. Where food waste is unavoidable, it should be utilised by 
composting or anaerobic digesting facilities to promote a more circular economy. This 
has largely been out of scope of this report but should be considered in further work. 

Increasing local production and the retail market 

6.4. It is assumed that there is an intention to improve consumption of local produce on the 
Island rather than reduce production and increase imports. This may in fact increase 
emissions from the sector and has not been factored in to this report. Increasing local 
food production on Island requires a shift for consumers who choose cheaper imported 
food over local seasonal produce. Increasing the share of the local market is a strategic 
priority of the Food Matters Strategy. Similarly an element of previous agricultural 
subsidy has been diverted to help fund a DEFA lead marketing strategy for local 
produce. 
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6.5. To increase local food consumption a tax could be considered for imports that reflects 
their carbon footprint however this has been out of scope for this report as it would not 
directly reduce emissions within the sector. This also likely wouldn’t be allowed under 
World Trade Organisation Rules.   

6.6. Potential barriers to progression in promoting and increasing local food production 
within the retail market (DEFA Agricultural Directorate, pers. comm.): 

• The need for third party accreditations for the UK supermarkets has meant some 
producers have limited their growth; 

• The increase in costs for production has meant the required category price 
sometimes cannot be reached with the required margin; 

• Although the basket size is high on the Island—the number of items purchased is 
lower due to higher food prices; 

• Online websites for local food have been granted supported, however no business 
has yet to develop a site; 

• Percentage of the actual sale required by online websites is up to 17% of the sale, 
this has put Producers off using these platforms; 

• Local meat sales are increasing however the amount made by the farmer and the 
abattoir is low compared to the retail price; 

• There is one wholesaler on the Island that does fresh vegetables—this does not 
allow for competition; 

• Lack of places for a Food Hub; 
• Lack of industrial units for food production; 
• Food Hub—businesses want to use it, however the costs of renting space makes it 

unprofitable; 
• The annual IOM Food and Drink Festival shows the appetite for local food with in 

excess of £200K taken in two days (Pers comms, 2019); 
• Labelling laws that allow the use of the term ‘Manx’ without the product being 

Manx—example would be Manx whippy ice cream; 
• A cost effective delivery service for local products throughout the Island; 
• Free access for Producers to sell their products in market halls etc.; 
• Costs of design and point of sale —could a company do this free of charge for 

business; 
• Perception from the hospitality sector that local food is more expensive than 

imported food. 
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Annex I Potential Greenhouse Gas Savings  

Operation Greenhouse Gas Potential Potential Crop No of Total References Notes
reduction area livestock reduction

kg/ha Ha kg CO2 e/year

Soil and Land Management

Soil tillage - no tillage CO2 1314 425 Arable 558,379 Krištof et al., 2014
Soil tillage - minimum cultivation CO2 815 425 Arable 346,321 Krištof et al., 2014
Reduction in soil compaction N2O 409 1000 Grassland 408,910 Bessou et al., 2010). 1 kg N2O-N = (44/28)*1 kg N2O = 1.57 kg N2O; 1 kg N2O = 298 kg CO2e
Planting cover crops N2O 185 750 Arable 138,750 Dalgaard et al., 2011 185 kg CO2 e/year
Soil Biodiversity ?

Crop Nutrition including livestock manures

Improved utilisation of inorganic fertilisers N2O 702 10000 Arable and silage 7,017,900 Carenas et al., 2019 Av. 1.5kg N2O-N/ha/year
Use of nitrogen inhibitors N2O 421 10000 Arable and silage 4,212,000 Dalgaard et al., 2011 Reduction of up to 60% of N2O emissions 
Improved management of slurry and FYM N2O & CH4 144,250 Chadwick et al., 2011 Estimate 2% improvement (16% possible) with average 3 months storage
Covering FYM stores N2O & CH4 100 Beef & Dairy 4000 400,000 Dalgaard et al., 2011 100 kg CO2 e/livestock unit/year, livestock units calculated
Covering slurry tanks N2O & CH4 149 Dairy 1400 208,600 Dalgaard et al., 2011 165 kg CO2e/livestock unit/year x 90%, 4257 cows inside for  4 months/year
Separating slurry into solid and liquid CH4 58 Dairy 1400 81,200 Dalgaard et al., 2011 117 kg CO2e/livestock unit/year x 50%, 4257 cows inside for 4 months/year
Acidification of slurry N2O & CH4 323 Dairy 1400 452,200 Dalgaard et al., 2011 645 kg CO2e/livestock unit/year x 50%, 4257 cows inside for 4 months/year
Direct injection of slurry N2O 13 Dairy 1400 18,200 Dalgaard et al., 2011 17 kg CO2e/livestock unit/year x 75%, 4257 cows inside for  4 months/year
Rapid incorporation of FYM N2O 5 Beef & Dairy 4000 20,000 Estimate 5 kg CO2e/livestock unit/year, livestock units calculated
Lime application CO2 Arable and grassland 2,552,220 FAO, 2017 0.396 Kg CO2/kg limestone, 6445 tonnes agricultural lime or equivalent/year

Livestock Nutrition

Improved ration formulations and feed regimes Enteric CH4 Beef & Dairy 3,295,906 Knapp et al., 2014 Increase in DMI, lower rumen pH, increased forage - assume 25% reduction in GHG
Rumen Modifiers Enteric CH4 More research required
Livestock health & fertility N2O and Enteric CH4 3,870,430 Llonch et al., 2017 Health & welfare and reproductive efficiency - 7% reduction 

Alternative Systems for Livestock Production

All livestock All Audsley et al., 2014 Most estimates in GHG reductions from alternative systems already accounted for

Carbon sequestration 

Planting cover crops 733 1500 Cereals 1,099,500 Dalgaard et al., 2011
Managing grasslands for biodiversity 11622 500 Grassland 5,811,000 De Deyn et al., 2011 317 g C/m2/year equivalent to 317*36.663kg CO2/ha/year

Type of 
livestock 



Work Package 16    IMPACT Report Appendix 18 

37 

Annex II Island Soil Types (Source DEFA) 
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ANNEX III—PATHWAYS 

Path A 

  

Operation 2025 2030 2035 2040 2045 2050 Notes
kg CO2 e/year kg CO2 e/year kg CO2 e/year kg CO2 e/year kg CO2 e/year kg CO2 e/year

Soil and Land Management

Soil tillage - no tillage 200,000 558,379 558,379 558,379 558,379 558,379 Requirement to establish N2O emissions from no-tillage
Soil tillage - minimum cultivation 160,000 290,000 346,321 346,321 346,321 346,321
Reduction in soil compaction 390,000 408,910 408,910 408,910 408,910 408,910
Planting cover crops 60,000 120,000 138,750 138,750 138,750 138,750 Principle already established
Soil Biodiversity

Crop Nutrition including livestock manures
Improved utilisation of inorganic fertilisers 1,000,000 2,500,000 5,000,000 7,017,900 7,017,900 7,017,900 Requires training 
Use of nitrogen inhibitors 2,000,000 4,212,000 4,212,000 4,212,000 4,212,000 4,212,000
Improved management of slurry and FYM 100,000 125,000 144,250 144,250 144,250 144,250
Covering FYM stores 150,000 400,000 400,000 400,000 400,000 400,000
Covering slurry tanks 104,000 208,600 208,600 208,600 208,600 208,600
Separating slurry into solid and liquid 32,000 73,000 81,200 81,200 81,200 81,200
Acidification of slurry 452,200
Direct injection of slurry 18,200 18,200 18,200 18,200 18,200 18,200
Rapid incorporation of FYM 20,000 20,000 20,000 20,000 20,000 20,000
Lime application 0 0 0 0 0 0 Reduction in lime is not feasible as need to maintain pH of soil 
Livestock Nutrition

Improved ration formulations and feed regimes 650,000 1,500,000 3,295,906 3,295,906 3,295,906 3,295,906
Rumen Modifiers May have the potential to reduce GHG emissions
Livestock health & fertility 65,000 350,000 3,870,430 3,870,430 3,870,430 3,870,430
Alternative Systems for Livestock Production
All livestock
Carbon sequestration 
Planting cover crops 250,000 500,000 1,099,500 1,099,500 1,099,500 1,099,500
Managing grasslands for biodiversity 1,000,000 2,000,000 300,000 400,000 500,000 5,811,000 Need to confirm reduction in GHG emissions - further research
Total 6,199,200 13,284,089 20,102,446 22,220,346 22,320,346 28,083,546
Percentage of total emissions 2016 6.3% 13.5% 20.5% 22.6% 22.7% 28.6%



Work Package 16    IMPACT Report Appendix 18 

39 

Path B 

 

Operation 2025 2030 2035 2040 2045 2050 Notes
kg CO2 e/year kg CO2 e/year kg CO2 e/year kg CO2 e/year kg CO2 e/year kg CO2 e/year

Soil and Land Management

Soil tillage - no tillage 200,000 558,379 558,379 558,379 558,379 558,379
Requirement to establish N2O 
emissions from no-tillage

Soil tillage - minimum cultivation 346,321 346,321 346,321 346,321 346,321 346,321
Reduction in soil compaction 150,000 408,910 408,910 408,910 408,910 408,910
Planting cover crops 138,750 138,750 138,750 138,750 138,750 138,750 Principle already established
Soil Biodiversity
Crop Nutrition including livestock manures
Improved utilisation of inorganic fertilisers 1,500,000 2,500,000 5,000,000 7,017,900 7,017,900 7,017,900 Requires training 
Use of nitrogen inhibitors 2,000,000 4,212,000 4,212,000 4,212,000 4,212,000 4,212,000
Improved management of slurry and FYM 144,250 144,250 144,250 144,250 144,250 144,250
Covering FYM stores 200,000 400,000 400,000 400,000 400,000 400,000
Covering slurry tanks 208,600 208,600 208,600 208,600 208,600 208,600
Separating slurry into solid and liquid 40,600 81,200 81,200 81,200 81,200 81,200
Acidification of slurry 452,200
Direct injection of slurry 18,200 18,200 18,200 18,200 18,200 18,200
Rapid incorporation of FYM 20,000 20,000 20,000 20,000 20,000 20,000

Lime application 0 0 0 0 0 0
Reduction in lime is not feasible as 

need to maintain pH of soil 
Livestock Nutrition
Improved ration formulations and feed regimes 1,000,000 2,000,000 3,295,906 3,295,906 3,295,906 3,295,906

Rumen Modifiers
May have the potential to reduce GHG 
emissions

Livestock health & fertility 1,000,000 2,000,000 3,870,430 3,870,430 3,870,430 3,870,430
Alternative Systems for Livestock Production
All livestock
Carbon sequestration 
Planting cover crops 250,000 500,000 1,099,500 1,099,500 1,099,500 1,099,500

Managing grasslands for biodiversity 1,000,000 2,000,000 300,000 400,000 500,000 5,811,000
Need to confirm reduction in GHG 
emissions - further research

Total 8,216,721 15,536,610 20,102,446 22,220,346 22,320,346 28,083,546
Percentage of total emissions 2016 8.4% 15.8% 20.5% 22.6% 22.7% 28.6%



Work Package 16    IMPACT Report Appendix 18 

40 

Annex IV—Costs and Cost Pathways 

 

 

Activity Estimated costs - Source (Redman, 2018)
Soil and land management
Soil tillage - Source (Redman, 2018). 
No-tillage 
Stubble cultivator £10,240 to £14,080
Direct Drill (4m Disc Coulter) £57,600 to £64,000
Direct Drill (6m Disc Coulter) £74,240 to £87,040
Subsoiler: £10,240 to £15,360

Reduced-tillage 
Stubble cultivator £10,240 to £14,080 (lighter soils)
Tine/Disc Cultivator combined:  3-4 metres mounted £15,360 to £25,600 (heavier soils)
Tine/Disc Cultivator combined:  5-6 metres trailed £32,000 to £53, 760 (heavier soils)
Subsoiler: £10,240 to £15,360
Seed drill £30,720 to £51,200
Soil compaction
Subsoiler: £10,240 to £15,360 (Redman, 2018)
Livestock fencing to keep livestock out of areas 
susceptible to poaching in wet conditions £4 to £6/m
Planting cover crops
Planting and managing a winter cover crop £114/ha  (DEFRA, 2019)
Training and Education Include in overall agriculture training/education
Soil biodiversity
Soil sampling and analysis £25 to £100/field depending on analysis
Training and Education

Activity Estimated costs 
Crop nutrition including livestock manures
Inorganic fertilisers
Produce comprehensive nutrient management plans for 
each farm, fertiliser applications monitored, and plans 
adjusted if required. Calculate fertiliser applications as 
per the Nutrient Management Guide RB209 (ADHB, 
2017). 

Average £350/farm/year - assume 250 farms 

Soils sampled and analysed regularly to ensure fertiliser 
applications are achieving optimum/target soil indices. £25/field
Regular testing of fertiliser spreaders to ensure spread 
patterns are maintained. £250/spreader/year – assume 200 spreaders?
Consider nitrogen inhibitors Estimate 1200 tonnes @ £20/tonne
Manures (slurry and farmyard manure FYM)
Farm waste management plans produced for each farm Average £150/farm/year – assume 250 farms
Slurry and FYM sampled and analysed with the results 
being incorporated into the nutrient and manure 
management plans Two samples/farm £75/sample – assume 200 farms
Covering FYM stores Potentially £5000 to £20,000/store – assume 100 farms
Covering slurry tanks Potentially £20,000 to £60,000/store – assume 20 farms
Separating slurry into solid and liquid.    Potentially £36,000 to £45,000 – assume 10 farms
Acidification of slurry Cost currently unknown?

Direct injection of slurry
Retrofit onto existing slurry tanks £15,000 to £20,000 – 
50 farms
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*where estimated costs have not been referenced, costs have been estimated by Island Land-
Based Services Limited 

 

Activity Estimated costs
Livestock managememt 
Livestock nutrition
Ration formulations or qualified nutritionists when 
planning feed regimes £350/farm/year assume 200 farms
Genetic selection of livestock which can utilise feed more 
efficiently Cost currently unknown 
Consider rumen modifiers Cost currently unknown
Livestock health & fertility
Written health plans which are routinely updated £500/farm initially assume 200 farms

Update £200/farm/year assume 200 farms
Farmers given animal health and welfare disease training Include in overall agriculture training/education
Use rams and bulls with high Estimated Breeding Values 
(EMV)
Use bulls with high Profitable Lifetime Index (PLI) Additional £20/straw for 2000 cows
Change to livestock breeds with good health and fertility 
records  Cost has not be estimated 
Alternative Systems for Livestock Production
To ensure minimum GHG emissions from individual 
farms, assessments of each farming unit to see if 
alternative systems to reduce GHG emissions are 
feasible is required.

Assessment of 50 farms/year for 4 years @ £500/farm

Additional £20/straw 
for 2000 cows, 100 
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PATH A

Operation 2020-2025 2026-2030 2031-2035 2036-2040 2041-2045 2046-2050 TOTAL
£ £ £ £ £ £ £

Soil and Land Management

Soil tillage: no-tillage Machinery 90,000 90,000 0 0 0 0 180,000
Soil tillage: reduced tillage Machinery 135,000 110,000 40,000 0 0 0 285,000
Reduction in soil compaction Machinery 75,000 15,000 0 0 0 0 90,000
Reduction in soil compaction Fencing 20,000 2,500 0 0 0 0 22,500
Planting cover crops. Max.750 Ha @ £114/ha Subsidy 199,500 199,500 57,000 0 0 0 456,000
Soil Biodiversity Sampling & analysis 10,000 12,500 12,500 5,000 0 0 40,000

Total soil & land management 529,500 429,500 109,500 5,000 0 0 1,073,500

Crop Nutrition including livestock manures

Improved utilisation of inorganic fertilisers Nutrient management plans 150,000 81,250 0 0 0 0 231,250
Soil sampling 15,000 18,750 18,750 7,500 0 0 60,000
Fertiliser spreader tests 50,000 100,000 5,000 0 0 0 155,000

Use of nitrogen inhibitors Cost per tonne 21,000 21,000 0 0 0 0 42,000
Improved management of slurry and FYM

  g  
plans 93,750 0 0 0 0 0 93,750
Slurry & FYM analysed 97,500 97,500 15,000 0 0 0 210,000

Covering FYM stores Capital 375,000 625,000 0 0 0 0 1,000,000
Covering slurry tanks Capital 300,000 300,000 0 0 0 0 600,000
Separating slurry into solid and liquid Equipment 160,000 200,000 40,000 0 0 0 400,000
Acidification of slurry 0 0 0 0 0 0 0
Direct injection of slurry Machinery 750,000 0 0 0 0 0 750,000
Rapid incorporation of FYM 0 0 0 0 0 0 0
Lime application 0 0 0 0 0 0 0

Total crop nutrition 2,012,250 1,443,500 78,750 7,500 0 0 3,542,000

Livestock Nutrition

Improved ration formulations and feed regimes Livestock nutritionist 87,500 218,750 131,250 0 0 0 437,500
Rumen Modifiers 0 0 0 0 0 0 0
Livestock health & fertility Health plans 180,000 200,000 80,000 0 0 0 460,000

Bulls with high EMV 70,000 150,000 0 0 0 0 220,000
Rams 50,000 75,000 0 0 0 0 125,000
Bulls with high PLI 30,000 150,000 0 0 0 0 180,000

Total livestock nutrition 417,500 793,750 211,250 0 0 0 1,422,500

Alternative Systems for Livestock Production

All livestock Farm assessments 25,000 75,000 0 0 0 0 100,000

Total for alternative systems 25,000 75,000 0 0 0 0 100,000

Training & Education

Training & Education 160,000 60,000 50,000 50,000 50,000 50,000 420,000
Advisory service 370,000 250,000 250,000 250,000 250,000 250,000 1,620,000

Total training and education 530,000 310,000 300,000 300,000 300,000 300,000 2,040,000
TOTAL PER YEAR 3,514,250 3,051,750 699,500 312,500 300,000 300,000 8,178,000
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PATH B
Operation 2020-2025 2026-2030 2031-2035 2036-2040 2041-2045 2046-2050 TOTAL

£ £ £ £ £ £ £
Soil and Land Management

Soil tillage: no-tillage Machinery 180,000 0 0 0 0 0 180,000
Soil tillage: reduced tillage Machinery 285,000 0 0 0 0 0 285,000
Reduction in soil compaction Machinery 90,000 0 0 0 0 0 90,000
Reduction in soil compaction Fencing 22,500 0 0 0 0 0 22,500
Planting cover crops. Max.750 Ha @ £114/ha Subsidy 456,000 0 0 0 0 0 456,000
Soil Biodiversity Sampling & analysis 15,000 12,500 12,500 0 0 0 40,000

Total soil & land management 1,048,500 12,500 12,500 0 0 0 1,073,500
Crop Nutrition including livestock manures

Improved utilisation of inorganic fertilisers Nutrient management plans 225,000 6,250 0 0 0 0 231,250
Soil sampling 22,500 18,750 18,750 0 0 0 60,000
Fertiliser spreader tests 150,000 5,000 0 0 0 0 155,000

Use of nitrogen inhibitors Cost per tonne 21,000 21,000 0 0 0 0 42,000
Improved management of slurry and FYM Farm waste management plans 93,750 0 0 0 0 0 93,750

Slurry & FYM analysed 157,500 52,500 0 0 0 0 210,000
Covering FYM stores Capital 1,000,000 0 0 0 0 0 1,000,000
Covering slurry tanks Capital 600,000 0 0 0 0 0 600,000
Separating slurry into solid and liquid Equipment 200,000 200,000 0 0 0 0 400,000
Acidification of slurry 0 0 0 0 0 0 0
Direct injection of slurry Machinery 750,000 0 0 0 0 0 750,000
Rapid incorporation of FYM 0 0 0 0 0 0 0
Lime application 0 0 0 0 0 0 0

Total crop nutrition 3,219,750 303,500 18,750 0 0 0 3,542,000
Livestock Nutrition

Improved ration formulations and feed regimes Livestock nutritionist 145,000 292,500 0 0 0 0 437,500
Rumen Modifiers 0 0 0 0 0 0 0
Livestock health & fertility Health plans 260,000 200,000 0 0 0 0 460,000

Bulls with high EMV 190,000 30,000 0 0 0 0 220,000
Rams 125,000 0 0 0 0 0 125,000
Bulls with high PLI 170,000 10,000 0 0 0 0 180,000

Total livestock nutrition 890,000 532,500 0 0 0 0 1,422,500
Alternative Systems for Livestock Production

All livestock Farm assessments 100,000 0 0 0 0 0 100,000

Total for alternative systems 100,000 0 0 0 0 0 100,000
Training & Education

Training & Education 160,000 60,000 50,000 50,000 50,000 50,000 420,000
Advisory service 370,000 250,000 250,000 250,000 250,000 250,000 1,620,000

Total training and education 530,000 310,000 300,000 300,000 300,000 300,000 2,040,000
TOTAL PER YEAR 5,788,250 1,158,500 331,250 300,000 300,000 300,000 8,178,000
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