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3. GHG EMISSION AND POLLUTION-FREE FARMS 
 
The relationship between food production and climate change is far more complex than often portrayed. 
For some it has become stop eating meat and save the Planet. For others it has been finessed to remove 
all cattle. It is about ‘eat less meat but better’, but from there it is about understanding farming systems. 
 
Food production is a dynamic environment which too often is generating unwanted externalities. One of 
them is GHG emissions. Water and air pollution are others. Soil degradation is and has been a major 
contributor of carbon emissions, and long before fossil-fuels extraction became popular. Food production 
is causal in biodiversity loss and it will also contribute to the loss of critical human health-care solutions. 
 

EMISSIONS AND POLLUTANTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Agriculture and horticulture produces the food for the supply-chains which, from the farm-gate onwards, 
generate massive food waste. Although outside the scope of this paper, the Government must consider: 
 

 
 
 
 
 
 
 
 
 
 

 
 

 methane, albeit it may be within a completed / closed nutrient cycle  

 methane arising from animals kept separate from their feed sources 

 greenhouse gas emissions from the direct/indirect use of fossil-fuels 

 ammonia into the atmosphere from housed animal farming systems 

 nutrient leakages into aquifers, rivers, lakes and, ultimately, the sea 

 pesticide residues and agro-chemicals into the fragile soil biosphere 

 from plastics degrading after being used in horticulture / agriculture  

 the release of antimicrobial-resistant bacteria into the environment 

 noxious smells impacting on the breathing air of residents / tourists 

 greater efforts to recycle the nutrients in the waste back to the land 

 returning to the use of food wastes as a ‘green’ feed source for pigs 

 encourage local waste recycling by small-scale pig / poultry keeping 

 reconsider the farm-animal biosecurity and food-waste relationship 

 endeavour to educate the consumer to be ‘efficient’ with their food 
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With respect to plastics, on-farm usage is linked to recycling systems and that must operate at 100%.  In-
situ degrading plastics should be fully assessed for micro-plastic residuals. Food-chain waste is beyond the 
scope of this vision paper, albeit the local food-supply / retailing initiatives highlighted throughout will 
provide the opportunity to develop urgently needed, plastic-free, farm-to-consumer food-supply-chains. 
 
Reducing emissions and pollutants is a theme that runs throughout this paper so some issues highlighted 
above are not addressed directly here. Others also fall under the jurisdiction of good agricultural practices. 

 
CARBON RELEASED FROM SOILS 

 
“When the soil is tilled, aggregates are cracked open and allow bacteria access to a variety of carbon-based foods 
that was previously not accessible to them. At the same time, the soil is aerated with atmospheric oxygen. The 
combination is akin to throwing small twigs on a fire and stirring it about, causing the fire to flare up and burn the 
available carbon quickly. It is this process that has been responsible for reducing the native concentrations of organic 
matter in soils to the low levels we see today”; an extract from A Soil Owner’s Manual by Jon Stika, published in 2016. 
 
The carbon from that organic matter broken down during tillage is now to be found in the atmosphere. 
 
Soil degradation is about far more than soil run-off from compacted and/or exposed soils during rainfall. 
It is about soil carbon loss during tillage for crop growing or pasture reseeding. The impact this is having 
on soil health and, hence, human food security and farmland biodiversity’s food chains is catastrophic. 
 
Central to any food policy must be rebuilding soil organic matter levels and returning carbon to the soil. 
 
Also, it is not just about soil-carbon ‘consumption’ for food production, it is about the soil-carbon footprint 
of biofuels, biomass and ‘bioeconomy’ products like alternative to plastics. All ‘mine’ soil carbon sinks.  
 
Note: the soil carbon footprint would be close to immeasurable, it is only a concept to use to raise soils awareness. 
 
Retaining and storing soil carbon is an obvious climate-change mitigation. Improving soil fertility through 
the natural processes of grazing, returning animal manures, and using legumes to fix atmospheric nitrogen 
also has the indirect benefit of reducing food production’s reliance on artificial, fossil-fuel-using fertilizers. 
 
Soil regeneration in practice will also have major benefits for farmland biodiversity, pollinators, the food’s 
nutritional qualities and animal welfare. A soils-first food policy will deliver multiple positive outcomes. 
 

  

PLOUGHING – IN ITS SUNSET YEARS? 
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DIRECT MEASURES TO INCREASE SOIL CARBON 

 
i) TO MINIMIZE CARBON LOSSES FROM GRASSLANDS 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

ii) TO REDUCE CARBON LOSSES FROM ARABLE SOILS 
 
 
 
 
 
 
 
 
 
 

 

iii) TO SEQUESTER CARBON BACK INTO ARABLE SOILS 
 
 
 
 
 
 
 
 
 
 
 
 

 use diverse pastures / grazing practices that minimize soil exposure 

 lengthen reseeding intervals with persistent, diverse seed mixtures 

 avoid tillage and/or old sward desiccation when reseeding pastures 

 work with the attitude that ‘permanent’ pasture means permanent 

 focus on living roots and avoid grazing practices that kill plant roots 

 evaluate the impact of animal health products on the soil food web  

 minimize soil microorganism damage with untreated animal wastes 

 avoid disrupting soil microbe/plant interaction with agro-chemicals 

 offer tapered-over-time payments to switch to conservation-tillage 

 fund a scrappage scheme for traditional tillage-farming equipment 

 grant-support / tax-incentivize purchases of zero-tillage equipment 

 emphasize never leaving exposed soil as a good husbandry practice 

 subsidize a variety of cover-crop seeds for using in arable rotations 

 promote the rule that soil must always be occupied by living roots 

 pay for the seeds for deep-rooting and nitrogen-fixing cover crops  

 prioritize the relationship between plants and soil microorganisms 

 fund research into grazing methods to increase soil organic matter  

 encourage the inclusion of arable-rotation herbage leys for grazing  

 subsidize infrastructure to enable livestock grazing on arable farms 

 encourage new arable-grazing partnerships to create ‘flying herds 
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FURTHER ON-FARM CARBON SINKS 
 
Rebuilding carbon levels in soil is an imperative if soils are to function effectively. It is a necessity for food 
security. Other opportunities also exist to build on-farm carbon sinks without impacting food production. 
 
Hedgerows provide shelter for livestock and crops. They provide diverse grazing for stock. They can also 
provide ‘wild’ fruits. Traditional orchards can provide fruit and/or nuts and grazing. Woodlands; grazing, 
nuts, mushrooms and fruit. Agroforestry encompasses these mixed systems. It offers many opportunities 
to create carbon sinks that are far more beneficial to biodiversity than forestry monocultures. Therefore: 
 

 
 
 
 
 
 
 
 
 
 
 

 

EMISSIONS AND SEQUESTRATION 
 
Climate-change data is presented in terms of emissions and not NET emissions. It ignores natural carbon 
cycles. Incredibly, the rationale is that too little is known about carbon sequestration to fairly measure it. 
 
GHG emissions must be measured, assessed and presented including carbon sequestration and emissions; 
not least because returning carbon to soils is vital for soil health and fertility and thus human food security. 
It should be added that farming systems should be first judged upon their NET emissions as methods to 
produce food and they should not be considered as carbon sinks to offset emissions from other sectors.  
 
That said, the awarding of carbon credits and income will be an incentive to change. It will also focus the 
minds of those seeking climate-change solutions towards positive farming and food production systems. 
 
In terms of GHG emissions from farming systems, there is the need for further and better investigation.  

 grant aid should be provided to plant hedgerows, shelterbelts, traditional orchards and woodland 

 annual ‘wayleaves’ payments should also be provided for hedgerows and stand-alone shade-trees 

 multiple land-use, mixed tree-crop / livestock grazing systems should be a research funding focus  
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For example, emissions from cattle is not about cattle per se: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
The information available to the decision makers in the farming and food industries has to improve. Farm 
management planning data must be available for emissions and pollutants. It must be a research priority. 
 
With their focus upon regenerative agriculture, the authors of this document are acutely aware that the 
emissions-sequestration situation is fast moving and reliant on research that has often been undertaken 
outside of the mainstream. It is fair to say that the research now required left the mainstream at around 
1960 with the incoming belief that science could over-come Nature and, by so doing, guarantee our food 
supplies. There is a major knowledge gap and an urgent and imperative need to fill it as soon as possible. 
 

ENERGY GENERATION FROM HOUSED ANIMALS  
 
‘Natural gas’ has long since been a misnomer given that it comes from fossil-fuel sources. A natural form 
comes from farmed animals [if it does not emanate from animals fed on an artificial-fertiliser-based diet]. 
 
The failure is in designing animal-housing systems that do not capture the gases generated [gas emissions 
whilst grazing should, if the system is functioning biologically well, be a part of natural nutrient cycles]. 
 
Minimizing housing periods is one solution but inclement climates may preclude such an approach. Hence, 
capturing gas emissions [including by sealing effluent stores] from animals kept indoors must be a priority. 
 
As fossil fuel use is constrained by availability and/or regulation, the mindset around gases produced by 
animal farming must change. Animals convert biomass to food, clothing, insulation and many other by-
products; natural gas for energy must be added to the list. It should be seen as a resource not an emission. 
 
The Government must establish a timeframe for installing bio-gas plants linked to animal housing. The 
energy generated will offset the capital cost but as it may only partially do so grants will be needed. Grants 
will also be necessary to pump-prime early-stage investments. The residues must be non-toxic to soil life. 

 it is about how cattle are actually farmed; it is not the cow, it is the how 
 
 cattle confined in feed-lots do not operate within natural nutrient cycles 

 systems will differ in terms of slurry/manure storage needs and handling 

 grass-fed may mean a dependency on fossil-fuel-based artificial fertiliser 

 different feeds and grazing pastures can alter digestion-methane output 

 they may be fed on local pastures, forages and grains or imported grains 

 regeneratively farmed, holistically-grazed can mean net C sequestration 
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THE AMMONIA CONUNDRUM 
 

Minimizing the impact of ammonia from housed farm animals poses a unique problem. Within the confines 
of barns and covered liquid manure storage, it should be controllable.  Liquid manure is seen as a valuable 
fertilizer and as an alternative to artificial nitrogen, but they both release ammonia when spread on land. 
 
The use of splash-plate slurry spreading is a particular problem. Low-emissions slurry spreading is being 
advocated and grant-aid provided to reduce the release of ammonia into the atmosphere, and along with 
it the nitrogen; it is a valuable plant-food nutrient if one follows the ‘feed the plant not the soil’ principle. 
 
Injecting slurry directly into the soil is advocated as the best way to get the nutrients to the plants. It both 
minimizes ammonia emissions into the atmosphere and places the nutrients ‘where they are needed’. It, 
however, overlooks any impact it may have on the soil food web and its ability to function to feed plants.  
 
The minimizing of GHG emissions by slurry injection may be making soils more dysfunctional and increasing 
agriculture’s dependency on artificial sources of nitrogen. Another case of the unforeseen consequence. 
 
Ammonia poses a toxic conundrum, either pollute the atmosphere or the soils. Neither is acceptable. 
 

Research questions to ask concerning how to minimize ammonia emissions: 

 
POLLUTING THE SOIL BIOSPHERE 

 
Agrochemicals are tested and regulated. The impact of nitrate and phosphate pollution is also well known 
and, to a degree, regulated. The impact of the full gamut of pesticides, artificial fertilisers and farm wastes 
upon soil microorganisms is less well known. It needs to be researched and regulation adjusted as required. 
 
On-going research is suggesting that important soil functions are being inhibited by agro-inputs. The full 
extent will most likely reveal itself over the next decade. Researchers should ask how the ‘feed the plant, 
not the soil’ approach is creating dependency on artificial fertilizers and, through a breakdown of the soil 
health/plant health/animal health relationships, if it also creates a dependency on animal and plant health 
products. As these, in turn, disrupt the soil food web that feeds plants, a downward spiral may be active. 
 
The soil food web is the foundation of all farmland biodiversity’s food chains. Damage has consequences. 

 what is the relationship between pasture composition and the N levels in liquid manures? 

 should a price differential be imposed [a tax] upon different kinds of artificial N fertiliser? 

 are there animal-housing possibilities [i.e. composting barns] which may lower emissions?  

 is there a way to spread animal wastes without polluting the air or the soils environment? 

 are technologies available to process slurry into non-toxic forms prior to field application? 

 how can integrating slurry-processing with energy generation create a ‘win-win’ solution? 

 what levels of grant aid will be necessary to secure effluent storage and generate energy?  
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REDUCING FERTILIZER DEPENDENCY 
 
Nitrate and phosphate pollution is a serious problem for water quality. It stimulates algal blooms and the 
lack of oxygen and light leads to eutrophication. This can lead to fish, aquatic plant and insect mortality. N 
and P pollution also reduces the potable water available for use from surface supplies and, eventually, 
from aquifers. Nitrates in drinking water may negatively impact the health of young children and animals.  
 
There is a significant financial cost incurred in the removal of such pollutants from potable water supplies. 
 
Nitrate and phosphate pollution is due to ‘leakage’ from agricultural fertilizers and animal manures. When 
added to the fossil-fuel cost of manufacturing/extraction, shipping and applying artificial fertilizers, there 
is ample reason to reduce nitrogen and phosphate fertilizer use. Further, phosphate reserves are finite.  
 
This paper highlights many ways to reduce their use in food production. Hence, it is proposed that: 

 
Similar targets should be established for phosphate fertilisers [although a baseline is difficult to set given 
that usage is influenced by any current farming economic climate]. Also, a mindset change is needed given 
the belief that harvest removal has to be balanced with phosphate applications to maintain ‘soil fertility’.    
 
As nitrogen fertilizers are a major source of pollution AND greenhouse gases, strong action is justified.  
 
Regenerative agriculture aims to minimize artificial fertilizer use. It is about feeding plants by feeding soils, 
using constant plant covers to maximize photosynthesis, plant diversity that includes deep-rooting plants 
and legumes, grazing techniques, and returning manures to soil. All power plant growth. It offers a positive 
approach to change. The alternative is to impose a tax on nitrogen and phosphate fertilisers to limit usage. 
 

  

 artificial nitrogen fertilizer applied to grasslands should be reduced by 7% year on year  

 artificial nitrogen fertilizer use on arable ground should be reduced by 5% year on year 

 a realistic but ambitious timeframe to remove nitrate derogations must be established 
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LOCAL FEEDS FOR LOCAL ANIMALS 
 
GHG’s cannot just be counted if they occur in Ireland. Consideration must also be given to, for example, 
those from the manufacture of imported artificial nitrogen fertilisers or soymeal grown in South America. 
Climate change is a global issue and cannot be addressed by allocating emissions by political boundaries. 
 
‘Food miles’ is a reason to buy locally produced food but that decision should only be reached after the 
full environmental footprint of the imported resources used is considered. ‘Local’ may not really be local. 
 
The counter-argument is that of economic efficiency. Production should focus on those with comparative 
advantage and trade moves goods to the benefit of all. The ‘efficiency’ is financial and not environmental.  
 
Externalities are also being recognized as far greater where food-chains rely heavily upon fossil fuels AND 
fossil-fuel based plastics. The latter will be a game-changer in the imported versus local food argument. 
Food security and sovereignty [as in who controls the factors of production] are further reasons for local 
foods. Global environmental pressure will exacerbate such concerns and they should not be overlooked. 
 
Henceforward, local must mean local and that includes local resources being used to produce local foods. 
 
It is a conundrum for animal farming reliant on imported fertilisers and feedstuffs. The new production 
envelop will be governed by regenerative agriculture’s capabilities. It will establish the rules for farming 
choices in Ireland.  It will do likewise for global production and, hence, dictate global-market feed prices.  
 
Henceforth, expect a paradigm shift in just who has what comparative advantages with food production.  
 
Ireland must change the way it farms. It can be a proactive or it can wait for rising fertilizer and feed prices 
to limit their availability. A starting point will be to focus on feeding animals with local forages and feeds. 
 

LOW FOSSIL-FUEL FARMING 
 
Minimizing nitrogen and phosphate fertilisers will avoid the fossil-fuel usage incurred during manufacture 
or mining and transportation. The use of minimal or zero tillage will reduce fossil-fuel usage. Less obvious 
is the savings that may occur by lengthening grazing seasons with more stock-resilient swards, the in-situ  
‘stock-piling’ of forage and/or in-field winter bale-grazing to avoid preserving forage and/or housing stock.  
 
In theory, organic farming will reduce fossil fuel usage although care must be taken to avoid substituting, 
for example, herbicides with weed-control cultivations that rely on fossil-fuel usage and ‘burn’ soil carbon. 
 
There are many techniques evolving that are targeted at minimizing unnecessary energy usage. Hence: 

 practical, farmer-led research should be funded into low-fossil-fuel farming techniques 

 grant incentives should be given to encourage farmers to adopt low-fossil-fuel farming 


