
 

Australia's move to store carbon in soil is a
problem for tackling climate change
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To slow climate change, humanity has two main options: reduce
greenhouse gas emissions directly or find ways to remove them from the
atmosphere. On the latter, storing carbon in soil—or carbon farming—is
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often touted as a promising way to offset emissions from other sources
such as energy generation, industry and transport.

The Morrison government's Technology Investment Roadmap, now open
for public comment, identifies soil carbon as a potential way to reduce
emissions from agriculture and to offset other emissions.

In particular, it points to so-called "biochar"—plant material transformed
into carbon-rich charcoal then applied to soil.

But the government's plan contains misconceptions about both biochar,
and the general effectiveness of soil carbon as an emissions reduction
strategy.

What is biochar?

Through photosynthesis, plants turn carbon dioxide (CO₂) into organic
material known as biomass. When that biomass decomposes in soil, CO₂
is produced and mostly ends up in the atmosphere.

This is a natural process. But if we can intervene by using technology to
keep carbon in the soil rather than in the atmosphere, in theory that will
help mitigate climate change. That's where biochar comes in.

Making biochar involves heating waste organic materials in a reduced-
oxygen environment to create a charcoal-like product—a process called
"pyrolysis." The carbon from the biomass is stored in the charcoal,
which is very stable and does not decompose for decades.

Plant materials are the predominant material or "feedstock" used to
make biochar, but livestock manure can also be used. The biochar is
applied to the soil, purportedly to boost soil fertility and productivity.
This has been tested on grassland, cropping soils and in vineyards.
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https://consult.industry.gov.au/climate-change/technology-investment-roadmap/supporting_documents/technologyinvestmentroadmapdiscussionpaper.pdf
https://phys.org/tags/plant+material/
https://phys.org/tags/organic+material/
https://phys.org/tags/organic+material/
https://pubs.acs.org/doi/10.1021/es902266r


 

But there's a catch

So far, so good. But there are a few downsides to consider.

First, the pyrolysis process produces combustible gases and uses
energy—to the extent that when all energy inputs and outputs are
considered in a life cycle analysis, the net energy balance can be negative
. In other words, the process can create more greenhouse gas emissions
than it saves. The balance depends on many factors including the type
and condition of the feedstock and the rate and temperature of pyrolysis.

Second, while biochar may improve the soil carbon status at a new site,
the sites from which the carbon residues are removed, such as farmers'
fields or harvested forests, will be depleted of soil carbon and associated
nutrients. Hence there may be no overall gain in soil fertility.
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https://phys.org/tags/life+cycle+analysis/
https://pubs.acs.org/doi/10.1021/es902266r
https://www.sciencedirect.com/science/article/pii/S0065211310050029
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2389.2010.01342.x
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Third, the government roadmap claims increasing soil carbon can reduce
emissions from livestock farming while increasing productivity.
Theoretically, increased soil carbon should lead to better pasture growth.
But the most efficient way for farmers to take advantage of the growth,
and increase productivity, is to keep more livestock per hectare.

Livestock such as cows and sheep produce methane—a much more
potent greenhouse gas than carbon dioxide. Our analysis suggests the
methane produced by the extra stock would exceed the offsetting effect
of storing more soil carbon. This would lead to a net increase, not
decrease, in greenhouse gas

A policy failure

The government plan refers to the potential to build on the success of the
Emissions Reduction Fund. Among other measures, the fund pays
landholders to increase the amount of carbon stored in soil through
carbon credits issued through the Carbon Farming Initiative.

However since 2014, the Emissions Reduction Fund has not significantly
reduced Australia's greenhouse gas emissions—and agriculture's
contribution has been smaller still.

So far, the agriculture sector has been contracted to provide about 9.5%
of the overall abatement, or about 18.3 million tons. To date, it's 
supplied only 1.54 million tons—8.4% of the sector's commitment.
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https://www.researchgate.net/publication/280743045_The_cost_effectiveness_of_a_policy_to_store_carbon_in_Australian_agricultural_soils_to_abate_greenhouse_gas_emissions_
https://phys.org/tags/government+plan/
http://www.cleanenergyregulator.gov.au/ERF
https://ageis.climatechange.gov.au/Chart_ANZSIC.aspx?OD_ID=1118999286
https://ageis.climatechange.gov.au/Chart_ANZSIC.aspx?OD_ID=1118999286
https://phys.org/tags/greenhouse+gas+emissions/
http://www.cleanenergyregulator.gov.au/ERF/Auctions-results/march-2020
http://www.cleanenergyregulator.gov.au/ERF/Auctions-results/march-2020


 

The initiative has largely failed because several factors have made it 
uneconomic for farmers to take part. They include:

overly complex regulations requirements for expensive soil sampling and
analysis the low value of carbon credits (averaging $12 per ton of
CO₂-equivalent since the scheme began).

A misguided strategy

We believe the government is misguided in considering soil carbon as an
emissions reduction technology.

Certainly, increasing soil carbon at one location can boost soil fertility
and potentially productivity, but these are largely private landholder
benefits—paid for by taxpayers in the form of carbon credits.

If emissions reduction is seen as a public benefit, then the payment to
farmers becomes a subsidy. But it's highly questionable whether the
public benefit (in the form of reduced emissions) is worth the cost. The
government has not yet done this analysis.

To be effective, future emissions technology in Australia should focus
on improving energy efficiency in industry, the residential sector and
transport, where big gains are to be made.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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https://iopscience.iop.org/article/10.1088/1755-1315/25/1/012004
https://www.environment.gov.au/system/files/resources/20e963a0-0226-4131-9b88-ff0c754edea1/files/erf-what-it-means-you.pdf
https://phys.org/tags/soil+carbon/
https://phys.org/tags/soil/
https://phys.org/tags/carbon/
https://theconversation.com
https://theconversation.com/dishing-the-dirt-australias-move-to-store-carbon-in-soil-is-a-problem-for-tackling-climate-change-141656
https://phys.org/news/2020-08-australia-carbon-soil-problem-tackling.html
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