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Call for evidence: response form 

We are looking for responses that are evidence-based, with data and references included 

where possible. Please limit your response to each question to a maximum of 400 words, 

plus links to supporting evidence, using the template provided. Please answer only those 

questions where you have particular expertise or experience.  

We recommend that you refer to the Climate Change Response (Zero Carbon) Amendment 

Bill when considering your answers, which can be found here.  

If you have any questions about completing the call for evidence, please contact us via 

feedback@ICCC.mfe.govt.nz. Please include a contact number in case we need to talk to 

you about your query.  

Please email your completed form by 12 noon, Friday 15 November 2019 to 

feedback@ICCC.mfe.govt.nz. We may follow up for more detail where appropriate.   

 

Contact details 

Name and/or 

organisation 

BioAgriNomics Ltd 

Postal Address  

 

Telephone number  

Email address  

 

Submissions on similar topics  

Please indicate any other submissions you have made on relevant topics, noting 

the particular material or information you think we should be aware of.   

Answer: A submission was sent on the Zero Carbon Bill and Healthy Waterw20ays 

 

 

 

 

 

http://www.legislation.govt.nz/bill/government/2019/0136/latest/LMS183736.html
https://tepuna.mfe.govt.nz/otcsdav/nodes/11968990/feedback%40ICCC.mfe.govt.nz
https://tepuna.mfe.govt.nz/otcsdav/nodes/11968990/feedback%40ICCC.mfe.govt.nz
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Commercially sensitive information 

Do you have any objection to the release of any information contained in your 

response, including commercially sensitive information? 

If yes, which part(s) do you consider should be withheld, together with the 

reason(s) for withholding this information. 

Answer: No 

 

Questions for consideration: 

 

Section A  The first three emissions budgets 

Under the proposed Zero Carbon Bill, the proposed Commission will have to provide advice 

to government on the levels of emissions budgets over the coming decades.  

Currently, the Zero Carbon Bill requires budgets to be set from 2022-2035 (three separate 

budgets covering 2022-2025, 2026-2030, and 2031-2035).  When preparing this advice the 

proposed Commission will have to consider the implications of those budgets for meeting the 

2050 target.  The Commission will also need to consider the likely economic effects (positive 

and negative) of its advice.   

Question 1: 

In your area of expertise or experience, what are the specific proven and emerging 

options to reduce emissions to 2035?  What are the likely costs, benefits and wider 

impacts of these options?  Please provide evidence and/or data to support your 

assessment. 

Answer:  

There are three specific areas of emissions that need to be addressed. 

Carbon dioxide emissions 

Atmospheric CO2 has increased in NZ. The reasons for this are: 

The amount of dry matter grown on our pastoral farms has decreased. Despite increases in 
inputs, dry matter production levels have decreased in NZ (Woodfield 1999). This is also 
something that pastoral farmers have told us for some time; that they’re not growing as 
much grass as they use to. Given the favourable soil moisture and temperature regime, the 
Waikato and Taranaki regions should also be growing in excess of 18 tonnes of dry 
matter/ha/yr whereas they are currently averaging <14 t DM/ha/yr. The reasons for this 
include overgrazing, the reduction of earthworm numbers and the biomass and activity of 
the soil microbes, and the development of a limited root-length density because of the 
creation of lazy plants through the application of too much NPK. 
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Because the amount of grass grown has decreased, the capacity of photosynthesis (i.e. the 
number of photosynthesising blades of grass or the solar panels) has decreased. 

The photosynthetic rate has also decreased because of a reduction in the structure and 
aeration status of the soil, the biomass, diversity and activity of its biomass (Shepherd 
2009), and the amount and form of fertilisers applied. Studies have shown that the amount 
and form of nitrogen applied reduces carbon levels in the soil (Khan et al. 2007, Killham 
1994, Lambie et al. 2013, Larson 2007, Mulvaney et al. 2009, Robinson and Fitter 1999, 
Schipper et al. 2010, Xu et al. 2019) 

A five-year independent trial for TerraCare Fertilisers Ltd in the Waikato showed 
conclusively that dicalcic phosphates produced 8.3-18.6% more dry matter than 
superphosphate. Also half the rate of dicalcic gave the same result as superphosphate. 
Because diclacic phosphates can grow more grass, they are better able to sequester more 
soil carbon than the more commonly used superphosphates that are applied to much of the 
country. 

Through photosynthesis, atmospheric CO2 is captured by the plant and converted to 
dissolved organic carbon by combining with water in the presence of sunlight to form 
sucrose (C6H12O6) and oxygen. The dissolved (labile/active) organic carbon transfers down 
the plant to the soil through the roots where it can be converted to stable long-chain organic 
carbon by soil microbes (Jones 2008). These microbes are by and large present in the soil 
but we tend to reduce their biomass and their activity by our commonly used management 
practices including the amount and type of N and P fertilisers applied (Ahmed et al. 2011, 
Dunfield 2007, Khan et al. 2007, Martin pers comm, Neetu et al. 2012, Robinson and Fitter 
1999) 

From the field trials carried out by ECOGENT Ltd (P Floyd pers. comm), implementing farm 
management practices that promote the carbon drawdown of atmospheric CO2 and 
sequestering its associated carbon as stable organic soil C has shown that farms can 
sequester between 0.7 ˗ 7.0 tonnes of soil organic C/ha/yr. It has also been reported that 
ecologically grazed pasture can fix and bio-sequester up to 10 tonnes of carbon/ha/yr from 
the atmosphere (Jehne 2016). 

 
Calculations that I have made would suggest that if we put in place C capture and storage 
management practices on just half of our pastoral land (3.5 million hectares), we would only 
need to sequester 2.43 t C/ha/yr to offset all our emissions. The amount of C required to be 
sequestered is therefore significantly less than the 7-10 tonnes C/ha/yr that we know we 
can sequester. 
 
Total emissions in 1990 were thought to be of the order of 65.8 million tonnes CO2 
milliequivalents/yr and 81.1 million tonnes CO2 milliequivalents/yr in 2014, a 23% increase 
(MfE). These are predicted to increase by 900% to 656 m t CO2 milliequivalents/yr by 2020. 
From the work of ECOGENT, we know that we can easily sequester more than enough 
carbon from the atmosphere to totally offset all our emissions by implementing good carbon 
capture and storage farm management practices of pastures. 

We don’t need to retire a part of the farm to trees in order to offset our emissions and meet 
the targets that we put in place and have pledged and signed up to at international forums. 
There are more effective methods to offset carbon emissions than planting trees. 
Regrettably, more than 100,000 stock units have been replaced by trees in the last seven 
months on the East Coast alone. Well managed pastures can significantly sequester more 
C that trees and we don’t need to lose good productive land. At their peak, trees can 
sequester up to 6 t C/ha/yr and drops away when approaching maturity and of course when 
milled. Pastoral C sequestration on the other hand is on-going. Pine trees also reduce the 
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fertility of the soil including the soil pH to very low levels. This is extremely expensive to 
recover. 

While we know that we can sequester large amounts of carbon to completely offset all our 
emissions, CO2 should be seen as an essential resource rather than a liability for without it 
we have no photosynthesis and therefore no production of oxygen and no ability to 
sequester its associated carbon by putting in place drawdown carbon management 
practices. 
 
Methane Emissions 
While methane is reported as a major GHG accounting for over 40% of NZ emissions in 
terms of its global warming potential, it’s a gas that’s rapidly broken down in the atmosphere 
(troposphere) by hydroxyl radicals (Jehne 2016, Quirk 2010) photo-oxidising CH4 to CO2 

and CH3 (methyl), a non-GHG. 
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Hydroxyl free radicals that form naturally when sunlight splits water molecules rapidly and 
oxidize the methane in the air. The moist air above green pastures can generally photo-
oxidise 100 times more methane than what is able to be produced by the soil or animals 
grazing that area (Jehne 2016). 
 
There is no clear evidence to suggest that CH4 emissions from ruminant animals is 
increasing (Dlugokencky et al. 2009, Quirk 2010). The increase in global methane levels 
from 1930 to 1970 was due to non-agricultural emissions. Subsequent measurements of 
atmospheric methane levels have shown natural variations with no significant trends in any 
direction. Measures of methane from cows have shown increases but this is the result of 
the poor quality nitrate, crude protein rich pasture the animal is consuming (Shepherd 2009). 
The production of NH3, CH4 and CO2 could be significantly reduced by simply presenting 
the animal with energy-rich, nutrient dense, species diverse pasture. 
 
While the emissions of methane from ruminant animals is important, when addressing 
matters of climate change, we must analyse the total ‘system’, not just a single part of the 
process. When we do this, it is clear that the soil and the photo-oxidative processes in and 
above green pastures oxidize far more methane from the atmosphere than is produced by 
the animals grazing and sustaining that pasture.  
 
Methane is also a necessary requirement of methanotrophic bacteria in the soil which 
takes up CH4 from the atmosphere as its energy source and oxidises it. Soils act as a 
major sink for atmospheric methane converting it to carbon dioxide and moisture. The 
amount of methane emitted by one cow is equivalent to the amount of methane that 
methanotrophic bacteria can consume in 3.4 ha of land (Mason-Jones D, 2012). 
 
In addition, it has been shown that methane emissions can be slashed by more than 80% 

by adding seaweed (Asparagopsis taxiformis) to the cow’s diet, highlighting the importance 

of diet in mitigating GHG emissions (Roque et al. 2018). It is commonly thought that 

improving a cow’s diet could reduce its emissions of methane by no more than 10%. 

 
The real concern with methane is its vast storage and emissions from formerly frozen 
methane hydrates on many continental shelves. This of course is outside the realm and 
influence of NZ’s agriculture. 
 
Nitrous Oxide Emissions 
The emissions of nitrous oxide (N2O) can be significantly reduced by reducing the nitrate-

nitrogen/crude protein content of pasture and increasing its energy level 

https://en.wikipedia.org/wiki/Atmospheric_methane
https://www.researchgate.net/scientific-contributions/2131645544_Breanna_M_Roque
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(sugar/carbohydrate content), providing the rumen microbes with the energy required to 

convert the ingested feed into milk, meat and fibre. While grass-fed animals are by far the 

cheapest form of pastoral agriculture, we are developing an increasing reliance on high cost 

supplements because we’re not presenting the cow with high energy pastures with the 

appropriate nutrient content. As a consequence, only 20% of the protein in the herbage is 

utilised while 80% converts to ammonia which is subsequently emitted as N2O into the 

atmosphere and as N-rich urine into the groundwater and waterways. The N conversion 

efficiency (kg milk solids or liveweight gain per kg N leached) is very poor. This is something 

we could easily fix by simply ensuring the soil and plant has a good nutrient balance 

including having good levels of the key sugar-making elements. 

 

In addition to the loss of nitrogen into the atmosphere and the groundwater and waterways, 

high levels of nitrogen in the urine of stock emulsifies organic carbon reducing its level in 

the soil (Lambie et al. 2012). Brookes and Horne (2005) showed the concentration of N in 

the cows’ urine and the amount leached could be halved by increasing the amount of 

carbohydrate and starch in the cow’s diet by incorporating maize silage and whole crop 

cereal silage in its feed. We also know we can achieve something similar by presenting the 

cow with quality nutrient dense, sugar-rich, species diverse pasture. Urine with lower 

concentrations of nitrogen would also have a lesser effect on emulsifying and reducing 

carbon levels in the soil. 

 
It’s the high N concentration in the urine that’s the problem, not the urine per se but still the 

cow and the farmer unjustly gets’ the rap. We need to turn our attention to the type of advice 

farmers are given that’s causing the elevated levels of N in the environment. 

 

 
 
 
 
 

 

Question 2:  

In your areas of expertise or experience, what actions or interventions may be 

required by 2035 to prepare for meeting the 2050 target set out in the Bill? Please 

provide evidence and/or data to support your assessment. 

Answer: To effectively sequester C in the soil to reduce atmospheric CO2 levels, we need 
to implement those farm management practices that enable the carbon in the CO2 to be 
captured and stored in the soil and reduce and preferably eliminate many of those imposed 
practices that cause soil C to be lost. Such carbon sequestration farm management 
practices include attending to those measures mentioned above to ensure good 
photosynthetic capacity and photosynthetic rate, the maintenance of good soil aeration and 
structure and the application of the right type of fertilisers to promote soil fertility, earthworm 
numbers and the biomass and activity of soil microbes. 

Methane emissions from ruminant animals can be significantly and immediately reduced by 
simply presenting the animal with quality nutrient dense, sugar- (energy) rich, species 
diverse pasture. 
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There are many management options available to reduce nitrous oxide emissions while at 

the same time ensuring the pasture gets the N it needs for good production but have a 

significantly lower cost to the farmer and with a low environmental footprint. These include: 

• moving away from the soluble, quick release nitrogenous fertilisers to the less soluble, 

slow release forms that are also not coated with products that suppress the activity of 

soil microbes  

• converting the volatile N (and P) in the effluent pond to less leachable and less 

volatilisable organically bound forms and applying as a liquid folia spray 

• increasing the clover cover and promoting the N-fixation capability of legumes by 

ensuring good soil structure, good drought resistance and water-use efficiency of the 

pasture, and the presence of the key soil nutrients required to ensure good N-fixation 

• promoting the drawdown of the 78% free N in the atmosphere by promoting the free-

living and associative nitrogen-fixing bacteria and archaea 

• encouraging good grazing management 

• applying N as a folia in the form of an ammonium humate and dissolving sulphate of 

ammonia and urea in water along with a form of carbon. N could also be applied in the 

form of a polymer coated urea to reduce the rate of N release. TerraCare Fertilisers Ltd 

for example produce a M2 and a M3 coated urea that slows the release of N for two and 

three months respectively. The coating as such is not a N inhibitor and so does not 

suppress the activity of the very microbes and the enzymes that we want to activate to 

release N naturally.  

 

Nitrous oxide with a Global Warming Potential of 280 time that of CO2 is the real point of 

concern but it too can be significantly reduced by 1) ceasing to apply so much soluble 

mineral nitrogen on the farm thereby reducing the N intake of the animal, 2) reducing the 

frequency of N application, 3) applying N in much better, slow release forms, 4) encouraging 

the natural mineralisation pathways of N, and 5) reducing the N lost by volatilisation from 

effluent ponds and by leaching by converting it to less volatile, organically bound forms. 

 
Recommended farm management practices to promote soil C sequestration and reduce 
GHG emissions 
Given that dairy farms are a major agricultural contributor to GHG emissions, the following 
farm management practices are recommended to sequester soil C: 
1. Promote the carbon drawdown management practices that enable the active 

sequestration of stable soil carbon 

2. converted the effluent pond into a source of non-volatile, organically bound forms 

of plant available N & P by adding a biological activator & adjusting the pH to 7.4. This 
also reduces GHG emissions by up to 67%. 

3. changed the type of sanitising agent used in the dairy shed to a product that promotes 

the activity of the microbes 

4. changed the amount and form of fertiliser applied to less soluble, slow release forms 

5. aerated compacted ground with a Ground Hog or a James Soil Aerator 

6. choose a form of supplementary feed that promotes photosynthesis 

7. increase the residual level of grazed pasture promoting dry matter production and root 

length density 

8. increase the performance of the clover in the pasture and introduced species diverse, 

energy rich pasture 

 
In essence, it will not be possible to meet the various targets and the timelines given if we 
continue to do what we have been doing in terms of our agricultural practices despite the 
plethora of measures that have been put in place to mitigate the effects of our high GHG 
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emissions. These mitigatory measures include capping/reducing stock numbers, 
developing anti-methanogenic vaccines, sowing low dietary N plants such as a particular 
type of plantain, riparian planting, coating urea with Agrotain & nitrification inhibitors, 
breeding desirable animal genetics, applying an emission/carbon tax, using Overseer which 
currently has many limitations as an environmental monitoring tool, and fencing. I’m not 
aware that the current technology of fences prevents the movement of nutrients by overland 
flow or by leaching. Regrettably these tend to be band aids that simply attempt to enable 
the continued application of those management practices that are the cause of our high 
emissions including the application of excessive amounts of fertiliser and in the wrong form. 

 
Developing mitigatory measures have received a lot of government funding at considerable 

cost to the tax payer but with our total emissions having increased eight-fold since 1990, 

one must ask how have they worked for us? Our increasing emissions and our continued 

failure to meet international commitments would suggest that the NZ public are not getting 

a good return from this public good funding or the direction and effectiveness of the 

mitigatory measures that have been put in place.  

 

Question 3: 

In your areas of expertise or experience, what potential is there for changes in 

consumer, individual or household behaviour to deliver emissions reductions to 

2035? Please provide evidence and/or data to support your assessment. 

Answer:  

The above changes in the management practices required by farmers to achieve the 

above is very easily and cheaply achieved. I am a soil scientist and an independent farm 

advisor and my clients have been able to make the changes required easily and cheaply. 

All the above land management recommendations have been shown to be very doable 

and inexpensive while reducing production costs and the environmental footprint of the 

rural sector. 

 

Question 4:  

When advising on the first three emissions budgets and how to achieve the 2050 

target, what do you think the proposed Commission should take into account when 

considering the balance between reducing greenhouse gas emissions and 

removing carbon dioxide from the atmosphere (including via forestry)? 

Answer:  

 

 

Question 5:  

What circumstances and/or reasons do you think would justify permitting the use of 

offshore mitigation for meeting each of the first three emissions budgets? And if 
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so, how could the proposed Commission determine an appropriate limit on their 

use?  

Answer:  

 

 

Section B Emissions reduction policies and interventions  

The proposed Commission will also need to consider the types of policies required to 

achieve the budgets it proposes. This consideration should include: 

• sector-specific policies (for example in transport or industrial heat) to reduce 

emissions and increase removals, and  

• the interactions between sectors and the capability of those sectors to adapt to the 

effects of climate change. 

 

 

Question 6:  

What sector-specific policies do you think the proposed Commission should 

consider to help meet the first emissions budgets from 2022-35? What evidence is 

there to suggest they would be effective? 

Answer:  

 

 

Question 7:  

What cross-sector policies do you think the proposed Commission should consider 

to help meet the first emissions budgets from 2022-35? What evidence is there to 

suggest they would be effective?   

Answer:  

 

 

Question 8:  

What policies (sector-specific or cross-sector) do you think are needed now to 

prepare for meeting budgets beyond 2035? What evidence supports your answer? 
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Answer:  

 

 

Section C Impacts of emissions budgets  

The proposed Commission will need to consider the potential social, cultural, economic and 

environmental impacts of emission budgets on New Zealanders, including how any impacts 

may fall across regions and communities, and from generation to generation. Potential 

impacts may be either positive or negative. 

Question 9:  

What evidence do you think the proposed Commission should draw upon to assess 

the impacts of emissions budgets?  

Answer:  

 

Question 10:  

What policies do you think the proposed Commission should consider to manage 

any impacts of meeting emissions budgets? Please provide evidence and/or data to 

support your assessment. 

Answer:  

 

 

Section D Other considerations, evidence or experience  

Question 11:  

Do you have any further evidence which you believe would support the future 

Commission’s work on emissions budgets and emissions reduction policies and 

interventions?  

Answer:  
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