Gaining financial benefits
from reducing carbon

emissions

The important choice for farmers is whether
to sell the benefits of their emission reduction
initiatives for the benefit of others (through
carbon trading) or to keep these benefits

for themselves (through premium pricing of
their product).

Australian agricultural emissions are estimated at around 81
million tonnes of CO:- e per year, or 16.8% of total greenhouse
gas emissions'. The level of agricultural emissions has risen
slightly in recent years, but is predicted to hold steady unless
significant innovations are made. The main source of emissions
are as follows:

v methane emissions from livestock (around 66% of
agricultural emissions)

v methane and nitrous oxide emissions from livestock
excrement (around 4%)

v nitrous oxide emissions from use of synthetic fertilizers
(around 20%)

v emissions from other sources, e.g. energy use, field burning
of waste (around 6%)

As outlined in this toolkit, mechanisms for reducing these
emissions include fodder supplements, effluent management,
grazing management systems, soil additives, the use of low
emissions fertilisers, multispecies cropping, revegetation and
energy efficiency.

Some farmers are already adopting new practices which reduce
emissions, particularly where there are co-benefits in terms

of increased productivity. However, there is scope for much
greater reform in agricultural practices through incentivisation
and capacity building. The dilemma for farmers is how to
maximise the financial benefits from introducing these reforms.
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Use of the Australian Emissions Reduction Fund

This Fund enables farmers and others to sell carbon credits
(Australian Carbon Credit Units or ACCUs) to the Clean Energy
Regulator so that they can be onsold to offset emissions by
other companies or industries. However, there is a limited range
of activities that are eligible for producing ACCUs, and the
system has not caught up with many of the innovations that are
currently being developed.

There are approved methods for claiming credits for:
¢ soil carbon

® carbon capture and storage

¢ biomethane

® plantation forestry

¢ blue carbon

These are rigorous methodologies which would be cost
effective only for single use large scale enterprises, if at all, and
they only apply to carbon offsets obtained after the point of
registration.

One example of an activity that is eligible for generating credits
is soil carbon sequestration, but this requires very long-term
farm management commitments to be made by farmers,

with onerous costs in monitoring soil change and validating
claims. The Clean Energy Regulator has published advice to
farmers on the processes involved, which include nominating
either a 10-year or 25-year “permanence” period, engaging a
specialist to prepare a land management strategy, engaging a
carbon service provider to assist in soil sampling to establish
baseline data, and engaging an auditor from an approved list to
validate ongoing claims for carbon credits. There are a number
of companies that can handle the administration involved in
making claims, but these take a substantial proportion of the
ACCU sales proceeds as a fee for their services.




Another activity is farm vegetation, but it would only be
worthwhile to make a claim for this activity if very extensive
areas of tree planting were involved. There are limited
opportunities for farms to claim credits for suppression of
biomethane in livestock.

For most farmers, there are a number of initiatives that could
be undertaken which would add up to significant savings in
emissions, but unfortunately the Emissions Reduction Fund is
not currently configured to recognise this. A more user-friendly
system for carbon accounting is needed, with an affordable
verification and administration framework for making claims.
Without this reform it is likely that farmers will be tempted to
trade for international carbon credits. It should be noted that

if carbon credits are sold offshore, the Australian Government
is not able to count these as offsets in its own reporting on
emissions reduction. This creates an incentive for the Australian
price to keep pace with international pricing, and for farmers to
be encouraged to use the Australian

trading system.

International Carbon Trading

Farmers are able to trade for international carbon credits

using several platforms that are already operating, some of
which offer prices for carbon credits that are well in excess of
the pricing set by the Australian Clean Energy Regulator. The
Australian and international prices vary over time, but are locked
in once a trading agreement is secured.

International trading arrangements are similarly limited

to particular activities, with requirements for long term
commitments, ongoing monitoring and validation. However,
these vary between platforms, with some international concerns
that there is inadequate validation taking place and some
apparently phoney credits being produced.

As well as trading through the various international platforms,
there is the possibility for farmers and others to trade directly
with offshore companies. As an example, Australian company
Rainbow Bee Eater was able to obtain an advance on the credits
it planned to produce through biochar manufacture, with these
funds being deployed in constructing the biochar plant. It should
be noted that these credits were conditional on the carbon
sequestration in biochar being appropriately secured, so that

if farmers then used the biochar to increase their soil carbon
they would not be able to double dip by applying for their own
carbon credits.

The international markets are still evolving, and there is likely
to be further standardsation (e.g. through the World Bank) and
improved quality control in future.

Beneficial Access to Export Markets

There are emerging international initiatives for product pricing
based on farmers’ progressive achievements towards net
zero carbon production, using established benchmarks. In

due course there may be export restrictions placed on goods
produced by industries which have not achieved significant
reductions in emissions. Border adjustment could take the
form of a carbon tax on imports or a required purchase of
emissions allowances under an emissions trading scheme. It
appears that the EU is moving quickly in this direction. It is not
yet known how the Word Trade Organisation will view these
market interventions, as well as the farmer incentives applied to
achieving low emission status. However, the sooner Australian
export products can achieve a net zero carbon accreditation,
the more Australia’s future export earnings will be protected,
with increased business confidence being provided to
producers of export products.

This situation is likely to result in incentives being provided by
food processers for farmers to supply low carbon goods. Such

a situation is already evident in New Zealand, where a premium
price is paid by Fonterra for low carbon milk, and direct support
is provided to dairy farmer suppliers in making the necessary
changes to farm operations. Overseas there are other examples
of major international food processors offering a premium price
for low carbon produce.




Given public concern about the climate emergency, many
companies are seeing a commercial imperative in promoting
their carbon credentials. This is particularly evident within food
industries overseas. In the UK, the major supermarket chain
Morrisons wants to shift all its UK farm suppliers to net zero. Its
competitor Sainsbury’s has committed to make its business
and operations Net Zero by 2040 and will ask its suppliers for
“their own carbon reduction commitments”. Canada based
frozen potato producer McCain has promised to move 100% of
its potato acreage (370,000 acres worldwide) to regenerative
farming practices by 2030.

Australian farmers who supply direct to the domestic market
may be able to seek a price premium from retailers or
consumers. Some farmers are already gaining benefit for their
low carbon produce, and this opportunity is likely to increase
in future. A significant advantage of using carbon offsets

for farmers’ own benefit is that this rewards historical good
performance in low carbon production initiatives, rather than
just rewarding future changes made from the point where
carbon credits are sold.

The important choice for farmers is whether to sell the benefits
of their emission reduction initiatives for the benefit of

others (through carbon trading) or to keep these benefits for
themselves (through premium pricing of their product).

In the past there has been considerable difficulty in measuring
the reduction in greenhouse gas emissions, or the extent

of carbon sequestration, arising from the various potential
initiatives that could be undertaken by farmers. However,
there are some emerging technologies and field tools that may
improve the practicality and cost effectiveness of measuring
these impacts.

Measuring enteric emissions from livestock has until now largely
relied on placing single animals in methane chambers for a
period of 24 hours, which is clearly not possible at the farm
scale. However, new tools include sensors that can be placed in
the animal’s nostrils, with or without “head boxes”. Around 0%
of enteric emissions are emitted through the nostrils.

Once there is reliable data on the effectiveness of different
supplements, the total farm impact may be assessed by
measuring the total supplement intake, with allowance as
necessary for any wastage. Monitoring the wellbeing of cows as
a result of fodder supplements being introduced can be made
possible through the activity monitors (collars or ear tags) that
are already in use in many farms. These are often put in place
for heat detection, but accelerometer and thermometer loaded
data loggers can be programmed to provide other activity data.

The most accurate way of measuring the carbon content of soil
is through dry combustion, using a small soil sample and heating
it to around 900°C. However, this is not practicable at the farm
level, given the variability of soil carbon levels over any given
area.

Measuring soil carbon sequestration at the farm level has to
date relied heavily on laboratory soil analysis, which requires
taking numerous samples across different paddocks, at
significant expense to the farmer. Visual soil analysis is an
alternative to keep the farmer informed, but requires a
significant time commitment. New technologies include ground
sensors which can be used by the farmer to produce real time
results. There are several tools in development, such as using
hand-held soil probes, lasers and drone mounted emission
detectors.

Use of aerial data from drones is an exciting field with many
farming applications. Measurement of soil carbon is not yet
sufficiently developed as a standalone technology, though
changes in soil carbon may be indirectly indicated. However,
detection of the greenhouse gases carbon dioxide and methane
is possible using drones equipped with laser-based sensors.
This could be particularly useful in estimating the impact of
methane-suppressing fodder supplements on a whole-of-
herd level. Initial benchmarking of data through soil analysis is
considered essential in the application of this technology for
monitoring changes in emission levels.

Satellite data is progressively being improved in terms of range
and detail. Some companies appear to have developed systems
for calculating emissions and measuring other indicators of sail
health from satellite data without ground baseline reference
data. These claim the ability to monitor tillage practices, cover
crop planting, crop rotation, decaying materials on the soil
surface, greenhouse gas emission and nutrient cycling.

Measuring the impacts of vegetation initiatives on biodiversity
at the farm level currently relies on the observation of farmers
and/or others. For example, insects can be collected in a
butterfly net sweep to collect samples for visual identification,
sometimes transferring photographic records for identification
elsewhere. Birds can be identified using visual observation

or recorded bird calls. There are emerging Al systems for
improving data collection, using an image recognition or audio
recognition database. There are also new systems using LEDs
and photodiodes to identify insect populations from the wing
flutter patterns of those flying past the sensor.

Financial incentives for emissions reduction will require farmers
to find their baseline and conduct ongoing monitoring, This is
to ensure that the interventions chosen are having the desired
emissions reduction impact.




