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Who are ANZBIG 
Australia New Zealand Biochar Industry Group (ANZBIG) facilitates and assists companies, 

governments and institutions in the effective production and use of Biochar. 

The industry cluster focus is to streamline Biochar education, research, collaboration and 

commercialisation activities to provide better outcomes for Australia and New Zealand. 

‘We believe that a Biochar Industry Cluster is an essential part of the next industrial 

revolution, creating a more sustainable future and positioning for greater economic 

prosperity, increased job opportunities and continued quality of life for all of us.’ 

Our aim is to facilitate the safe and effective use of Biochar in the key areas of Biochar use, 

as well as the safe and effective use of Wood Vinegar as a bio-stimulant. 

Biochar industry roadmap 
By the end of the year 2022, the ANZBIG will have a roadmap to that describes a pathway 

toward pyrolyzing the 75 million metric tonnes of waste in Australia and how this will 

improve our economy, carbon footprint, and support climate adaptation and mitigation in 

agriculture and other industries.  

Objectives of the Biochar Cluster  
• Bring together the Biochar companies and institutions working in the industry. 

• Facilitate collaboration between Biochar Cluster companies, governments, and 

research organisations. 

• Provide a strong voice to Government to ensure that companies producing and 

using biochar are suitably encouraged and supported. 

• Establish networks, experience and institutional knowledge that can benefit export 

development, commercialisation, risk management and growth of Biochar Cluster 

companies and institutions. 

• Market the successes of the sector and create a recognised and reputable Biochar 

Cluster brand. 

More about ANZBIG can be found at ANZBIG | Australia New Zealand Biochar Industry 

Group 

 

  

https://anzbig.org/
https://anzbig.org/
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Executive Summary 
South Australian Parliament’s Natural Resources Committee resolved at its meeting on 27 

June 2022 to conduct an enquiry into biochar.  This is a collective response to the terms of 

reference by the Australia and New Zealand Biochar Industry Group (ANZBIG).   

According to CSIRO (Crawford et al 2015), in Australia there is over 80 million metric tonnes 

per year of under-utilised / waste biomass residues (and 100-115 Mtpa by 2050), including 

many that currently go into landfill or are burned each year.  Humans use more resources 

annually than the planet can regenerate with Australians being one of the biggest wasters 

with an estimated minimum of 20 tonnes/annum/per person, (Schandl & Wiedman,2013).     

The biochar industry recognises waste as a resource.  Positively converting around 50-100 

Mtpa of waste could theoretically produce ~10-30 Million metric tonnes per year of Biochar 

in Australia, with a potential economic commodity value of $7.5B-$15 Billion (@AUD $500/t), 

with additional carbon credit value potential exceeding $1.5B - refer Figure (i).   

In addition, globally we need to remove 8 billion tons (8 Gt) of CO2 from the atmosphere 

every year by 2050, according to the IPCC’s sixth report biochar can help reduce CO2 

emissions by 1.8 to 4.1 Gt/year and is 1 of 6 key negative emission technologies (Batiker, et 

al, 2022). 

Biochar production is ramping up in SA and Australia with some key large projects. These 

projects have the capacity to contribute to SAs carbon drawdown (CO2 removal, or CDR), 

emissions reduction, and pathway to net zero, while producing heat and energy for power 

generation or alternative uses.  Beneficial co-products of biochar production can include 

wood vinegar, syngas/biogas and derivatives made from these gas and liquid co-products 

(e.g.  biodiesel and various gas products potentially including carbon negative bio-

hydrogen). 

The project revenue opportunities from biochar are from sale of carbon credits (both 

emissions reduction credits and carbon removal credits), biochar, syngas, biodiesel, wood 

vinegar, heat energy as renewable energy, conversion to hydrogen and no more waste.   

State and federal government need to understand the value proposition of the carbon 

removal credits (a premium credit) as currently most are being sold overseas via voluntary 

markets.  If governments would like these credits to be a part of their pathway to net zero 

the payback for biochar producers via the open voluntary market is currently far greater 

than the Australian Carbon Credit Unit.   

Biochar in itself is also special because of its many chemical properties, high surface area 

and ability to absorb moisture and nutrients. It can contribute greatly to the Australian 

Government pathway of 100 billion dollars in farmgate output by 2030 as addressed in this 

report. 

There are also multiple additional uses for biochar in non-soil applications (typically using 

Industrial Grade biochars) that provide CDR including concrete, roads, carbon batteries, 

and bio-plastics among others. It can also be used as a fossil fuel substitute in industry to 

provide emissions reduction (but not CDR), such as reductants for steel making and other 

https://onlinelibrary.wiley.com/doi/full/10.1111/gcbb.12295
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metallurgy. These industries are looking for long term reliable sources of biochar to off set 

their carbon emissions.  

The potential for environmental impacts in making biochar are very small when produced 

in an enclosed commercial pyrolysis or gasification system.  However, the various processes 

of making biochar need to be understood and appropriately managed.  There are 

substantial variations in carbonaceous feedstocks from timber through to tarpaulins and 

biosolids.  The various feedstocks and biochar products can lead to confusion. This is 

addressed by understanding the feedstock and its possible end use and build a business 

case around this to ensure it is fit for purpose.  This means choosing the right technology 

and end use for the biochar based on the origin of the feedstock, technology type, 

processing conditions and treatments.  Accordingly, the biochar industry both overseas 

and within Australia and NZ have established standards and codes of practice to safely 

produce and classify biochars, such as the ANZBIG Code of Practice (2021). In addition, 

biochar’s should be certified for use to ANZBIG, EBIC or IBI standards listed in the report, 

providing quality control and confidence to regulators, producers and users.   

This report covers the value proposition of biochar including waste to energy, improved 

economy, increased agricultural production, cyclic carbon, carbon drawdown and 

carbon credits, In addition biochar can provide huge solutions for climate adaptation and 

mitigation and is the circular economy. 

Up to ~50-100 Million metric tonnes per year of residues no longer burned/landfilled* 

• Up to ~15-30 Million metric tonnes per year of biochar potentially produced  

o Biochar saleable economic value $7.5B-$15 Billion (@AUD $500/t) 

o Additional carbon credit value (current market value) $1.5-$3 Billion (@ 

AUD$100/t)** 

• >Up to ~30-60 Million metric tonnes/y CO2e of CO2 removal (Negative 

Emissions/Drawdown) 

(i.e. equivalent of up to several % of Australia’s 2019 total GHG emissions) 

• Up to ~50-100 Pj/year of Biogas (syngas) for national energy security  

• Up to ~50, 000 jobs (rural and regional focused) 
* Australian Energy Resources Assessment estimated in 2016 that biomass residues/waste nationally were >75M tpa. Crawford 

et al 2015 estimated biomass residues conservatively at 80Mtpa, which could grow to 110-115Mtpa by 2050. 

https://stripe.com/blog/first-negative-emissions-purchases 

FIGURE I: THEORETICAL POTENTIAL TO CONVERT WASTE/UNDERUTILISED BIOMASS IN AUSTRALIA TO BIOCHAR AND 

BENEFICIAL CO-PRODUCTS TO ASSIST CLIMATE CHANGE AND ECONOMY (ANZBIG 2020) 

 

https://aera.ga.gov.au/#!/bio
https://onlinelibrary.wiley.com/doi/full/10.1111/gcbb.12295
https://aera.ga.gov.au/#!/bio
https://onlinelibrary.wiley.com/doi/full/10.1111/gcbb.12295
https://stripe.com/blog/first-negative-emissions-purchases
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FIGURE (II): POTENTIAL TO POSITIVELY RE-PURPOSE AUSTRALIAN PLANTATION WOOD RESIDUES AND CROP STUBBLES (CURRENTLY OPEN 

BURNED) INTO A CARBON NEGATIVE RESULT (RBE, 2020) 

.                                                                                                                                                                                                                                                                    

1. What is Biochar 
 

Biochar and activated carbon are a charcoal-like substance made by heating organic 

biomass (agricultural and forestry wastes) with very low oxygen.  

Production of biochar can be achieved through pyrolysis or gasification in multiple formats 

from open kilns to closed loop continuous feed systems. If produced in a closed loop 

system as per figure 2 and 3, other outputs of making biochar include syngas, biodiesel, 

wood vinegar and heat energy that can be used for renewable energy.  When biochar is 

made everything that is burnt off in a closed loop systems is captured as by products such 

as syngas, biodiesel and biooil, all that is remaining is carbon (biochar).  

Figure 1 illustrates that the process of making biochar has other outputs and benefits.  

 

FIGURE 1 ILLUSTRATION OF HOW MAKING BIOCHAR CONVERTS WASTE TO ENERGY AND PROVIDES OUTPUTS 

SUCH AS BIODIESEL, BIOOIL AND BIOCHAR AND HEAT ENERGY TO GENERATE ELECTRICITY, WHILE 

CAPTURING AND STORING CARBON AS BIOCHAR ATTRACTING CARBON CREDITS.  

https://anzbig.org/wp-content/uploads/2020/07/Part-1_ANZBI-Submission_National-Bioenergy-Roadmap_June-2020.pdf


 

8                                                   

 

Biochar processors  
To produce biochar using gasification temperatures are higher(above 600°C) and more 

oxygen is used the reaction chamber while most pyrolysers run between 400 and 600°C 

with very low oxygen injected into the biomass.  These gasifiers and pyrolysers can be run at 

varying temperatures and speeds to change the carbon content of the feed material. 

Accordingly, the combination of these design and operation variables alters both the 

amount (volume) of biochar produced and the characteristics (properties) of the biochar 

produced from pyrolysis versus gasification systems.  The more sophisticated the design, the 

higher the output of the biochar (i.e. proportion of infeed mass converted to biochar), 

which can range from as low as 5% for simple outdoor pits and carbonators, to up to 40% 

for modern pyrolysis kilns with low mineral ash feedstocks at temperatures below 450°C.  

Many pyrolysis systems typically deliver around 30% biochar by mass of infeed pending 

biomass and processing conditions. A well-designed modern pyrolysis kiln with low to no 

oxygen prevents the organic carbon from oxidising while it decays so the carbon avoids 

becoming carbon dioxide.   This is considered in EPAs.  

Varying biochar processing influences outputs and carbon credits  
The process of biochar production influences the carbon credits that can be claimed.  If 

biochar is produced in a well designed facility, gasses can be captured and used to heat 

the process, and atmospheric emissions can be minimised.  In addition, heat energy is 

given off and can be utilised.  Depending on the size of the unit the combustible syngas 

and heat energy can be used to generate renewable electricity.   However, in outdoor 

pits, open kilns or carbonators methane emissions can be produced and it is difficult to 

utilise the heat energy.   

Advantageous design features of pyrolysis systems for commercialisation 
Syngas clean-up with utilisation of all volatiles for energy generation (no condensation of bio-

oils) 

Continuous operation, reducing thermal stress on plant 

Decoupled pyrolysis and gasification reaction for optimum product quality, product ratio 

flexibility (energy and biochar), operability and emissions control 

Majority of plant equipment consists of mature engineering technology 

Biochar conditioner for consistent commercial quality biochar production and quality control 

World-class emissions control standards 

World-class workplace health and safety standards  

Waste heat recovery for drying ensures optimum efficiency 

Robust material handling, suitable for a diverse range of feedstocks 

Integrated control system with buffering of material flows for improved operability 

Fully-automated control system allowing best practice optimisation of process and reduction 

of operating cost escalation risk through lower labour inputs  

Modular design for ease of transport, installation, commissioning and relocation 

Plant configured to ensure ease of maintenance 

Flare for the complete combustion of excess syngas to ensure minimum greenhouse gas 

balance and emissions 

. 

An example of a well designed unit and can be seen in figure 2 below and pictures of 

equipment types available can be seen in figure 3 below.  Details and example of SA and 

Australian equipment is provided in section 2 of this report.  
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FIGURE 2: DIAGRAM OF A TYPICAL PYROLYSIS SYSTEM (TOP). SOURCE - 

HTTPS://WWW.CARBONPOWEREDMINERAL.COM.AU/CONTINUOUS-SYSTEM)  

 

FIGURE 3 PICTURES AND EXAMPLES OF A RANGE OF INTERNATIONAL ADVANCED PYROLYSIS AND 

GASIFICATION MANUFACTURING EQUIPMENT FOR BIOCHAR.  (NOTE SA AND AUST TECHNOLOGY 

PROVIDERS ARE DETAILED IN SECTION 2)  

 

 

 

 

https://www.carbonpoweredmineral.com.au/continuous-system
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Biochar means no more waste 
Figure 4 discusses how biochar converts waste to a resource.  

 

FIGURE 4: BIOCHAR = NO MORE WASTE.  

What makes biochar special  

The properties of biochar are a reflection of the feedstock, thermal processing conditions 

and pre/post treatments applied to it, and as such biochar’s can be designed and 

engineered specifically to suit intended end use applications.   The various properties of 

biochar and what makes it special are shown in figure 5.  Use of biochar in a wide range of 

both soil and non-soil applications in many sectors of the economy are rapidly emerging 

both in Australia and globally. 

 

FIGURE 5 EXAMPLE PROPERTIES, BENEFITS AND SELECTED APPLICATIONS OF BIOCHAR’S (ADAPTED FROM PATEL 

ET AL 2020) 
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However, when building a business case, it is best to research the technology that could be 

used to process the feedstock considering the feedstock and the quality.  Some dirtier 

feedstocks would be more suited to building and manufacturing while cleaner feedstocks 

could be used for agriculture.  All biochar made for agriculture should be certified for use 

using standards discussed later. Figure 6 shows some example feedstocks and biochar’s.

 

FIGURE 6: EXAMPLE FEEDSTOCKS AND SEM IMAGING FOR A RANGE OF BIOCHAR’S  SOURCE: DR G.PAN, 

CHINA’S BIOCHAR STORY – FROM CROP STRAW TO BIOMASS INDUSTRY 

Pyrolysis technology types  
There are various types of technology from stoves to continuous kilns as listed in table 1 

below along with the feedstock type processed, material size and the time for processing. 

Prices vary from $1000 for the stoves to $4,000,000 for the continuous kilns.  

TABLE 1 VARIOUS TECHNOLOGY RANGES FROM STOVES TO CONTINUOUS KILNS. A LINK TO ALL TECHNICAL 

PROVIDERS OF BIOCHAR CURRENTLY CAN BE FOUND WITH INDICATIVE COST TO PURCHASE HERE 

Type Examples  Feedstock 

type 

Materi

al size 

Feedrart

e in max 

kg/hr 

Time Max biochar 

out kg /24hrs 

Heating 

emmissions

: Internal 

(IH) or 

External 

(EH)  

HHT of 

biocha

r OC 

Production of 

heat (th) and or 

power (approx) e 

Stoves   Dry wood 

and ag 

residues 

Chips, 

small 

sticks, 

shells 

0.5-1kg  3 cook 

sessions 

per 

day 

.1-.35kg IH and EH.  

Low to 

high, up to 

> 5000ppm 

CO  

350-

650 OC 

2-10KWth 

Batch kilns 

portable/tra

nsportable 

TerraPreta 

developments, Earth 

Systems TerraPee, 

Biochar Energy 

Systems, 

Wet and dry 

wood and 

ag residues 

Chunks

, slash 

100-

3000kgs 

4-24hrs  35-

1200kg/24hrs 

running 

IH and EH. 

Low to high 

100-

5000ppm 

CO/Nox 

350-

650OC 

50-300KWth 

Batch kilns 

fixed 

Carbon Powered 

Minerals Technology 

and Products (CPMTP) 

Wet and try 

wood and 

ag residues 

Chunks

, slash, 

limbs 

100-

6000kg 

4-8 hrs 35-

2400kg/24hrs 

running 

IH and EH. 

Low to 

high. 100-

5000 ppm 

CO/Nox 

350-

700OC 

50-600KWth 

Continuous 

kilns 

protable/tra

nsportable 

Pyrocal, Energy 

farmers, Earth Systems 

Wet and dry 

wood and 

ag residues 

less 

than 

15mm 

100-

300kg/hr 

10-20 

mins   

600-

2400kg/24hrs 

running 

IH and EH. 

Low to high 

100-

1000ppm 

CO/Nox 

350-

600OC 

200-600kWth  

Electricity 20-100 

kWe 

Continouous 

kilns fixed  

Rainbow BeeEater, 

Envirochar,  ARTiChar, 

CPMTP, 

Pyrocal,CoalTec, Earth 

Systems,Pyreg, 

Standard Bio, Syncraft, 

Bejing Sanju 

Wet and dry 

wood and 

ag residues 

less 

than 

15mm 

200-

3000kg/

hr 

10mins-

1 hr  

600-

24,000kg/24hr

s running 

IH and EH. 

Low to high 

50-1000 

ppm 

CO/Nox 

350-

800OC 

600kWthElectricit

y 50-100kWe 

https://anzbig.org/wp-content/uploads/2021/03/Trade-Directory.pdf
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2. Waste to energy Case Studies                                                         

The production of biochar in SA, interstate and internationally  
There is a growing list of biochar technology manufacturers in SA, interstate and internationally 

as shown by the list in table 2 below.  

2.a. South Australian Case Studies  
Below are some larger producers of biochar in SA using continuous pyrolysis technology 

and some case studies are highlighted.  

Holla Fresh at Tantanoola   
Rainbow Bee Eater have made their own submission to the parliamentary enquiry. 

Syngas from the ECHO2 facility at Holla-Fresh replaces LPG for glasshouse heating. The 

single ECHO2 module has a capacity to produce 2000 tonnes of biochar and 5000 carbon 

dioxide removal certificates a year. This capacity is expected to increase in 2023 (Figure 6).  

 A six module ECHO2 facility is being installed to heat the Katunga Fresh glasshouse in 

Victoria (Figure 7).  

 
FIGURE 6 THE SINGLE ECHO2 MODULE HAS A CAPACITY TO PRODUCE 2000 TONNES OF BIOCHAR AND 

5000 CARBON DIOXIDE REMOVAL CERTIFICATES A YEAR. THIS CAPACITY IS EXPECTED TO INCREASE IN 

2023 

FIGURE 7 ECHO2 BIOCHAR TECHNOLOGY DEVELOPED BY RAINBOW BEE EATER IS DUE TO BE 

COMMISSIONED IN Q3 2023 AT KATUNGA FRESH, VICTORIA.  
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Jeffries Garden Soils  
Also making their own submission to the parliamentary enquiry. Jeffries Pyrocal System 

operating in 2022 is currently the largest biochar project in Australia, estimated to produce 

approximately 3000 Tonnes of biochar per annum.  See pictures of their site in figure 8 and system 

design in figure 9. 

 

FIGURE 8JEFFRIES PYROCAL SYSTEM OPERATING IN 2022 

 
 

FIGURE 9 DESIGN OF JEFFRIES COMPOST – PYROCAL CCT TWIN SYSTEM (EXTRACTED FROM PRESENTATION AT 

ANZBC18) 

Roundwood timber solutions in Mt Gambier 
Making their own submission  
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Known proposals for biochar production on Kangaroo Island 

Biocare 
 Biocare is an ASX listed company Adelaide-based company making their own submission 

and all details should be confirmed with them.  

The report from In Daily  on the 17th of June 2022 ( KI plan to turn trees into charcoal 

(indaily.com.au) said that Kiland’s project partners have undertaken preliminary trials of an 

‘in-field’ process and Kiland intend to undertake a larger-scale trial in the coming six 

months to confirm anticipated biochar from biomass yields.  This needs to be confirmed 

with Biocare and KILAND. 

In March, KILAND announced it would bulldoze 14,000 hectares of plantation forest on 

Kangaroo Island and convert it into grazing land for up to 270,000 sheep and launched a 

$32 million capital raise to fund the project.  KILAND owns 18,662ha of potential farmland 

on the island including 14,433ha of forestry land, the overwhelming majority of which was 

severely impacted by the 2020 bushfire that devastated western half of Kangaroo Island. 

Climate & Agricultural Support Pty Ltd and Regional Development Authority 
Climate & Agricultural Support Pty Ltd developed a business case for Regional 

Development Authority for the acquisition of privately owned timber from the Noble 

Brothers (see felled timber at Andy Nobles. Figure 10).  

This business case is to supply and install pyrolysis technology and plant and equipment to 

process, package and handle the biochar from privately owned farms on KI in addition to 

marketing of the produce, by leveraging carbon credits and potential renewable energy 

generation in a circular economic case study.  

 

 
 

FIGURE 10 ANDY NOBLES FELLED TIMBER ON KANGAROO ISLAND.  

The following outcomes of a project of this nature include:  

• Emission avoidance 

• Heat energy for renewable energy or hydrogen 

• Biochar production 

• Carbon Credits.  

https://indaily.com.au/news/2022/06/17/burning-ambition-ki-plan-to-turn-trees-into-charcoal/?fbclid=IwAR0ezlCvY4w7VgZx0C85oxvvffF2wt7dkmAYFAqO7BXLce9KAdCyahW-gHY
https://indaily.com.au/news/2022/06/17/burning-ambition-ki-plan-to-turn-trees-into-charcoal/?fbclid=IwAR0ezlCvY4w7VgZx0C85oxvvffF2wt7dkmAYFAqO7BXLce9KAdCyahW-gHY
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• Income generation for Noble Brothers 

• Legacy and income to continue other circular economic projects 

• Increase economic viability of agriculture on KI by providing jobs and improving ag 

GVP 

• Increasing the price/kg of food produced on KI due to the potential carbon 

neutrality or carbon negative status of KI 

• An additional opportunity to sequester soil carbon through the emission reduction 

fund by use of biochar in regenerative agriculture 

• Use of waste timber 

• Freeing up land to become more productive and be remediated back to 

agricultural production 

• Making KI a case study of circular economic opportunities  

 

The business case has potential to: 

● Support the Australian Government annual productivity target of $100 billion in farm 

gate output by 2030 by producing 25,000 tonnes of biochar within 2 years increasing 

the agricultural GVP by a potential $125,000,000.   

● Realise the emission avoidance opportunities with biochar working with governments 

and the international voluntary market. In addition if the biochar is used in agriculture 

it can enhance carbon drawdown.  

● Progress toward the estimated GVP for Biochar on KI of to a minimum of $15  million 

by 2030 while working toward producing 60 to 90,000 tonnes of biochar from 300,000 

n tonnes of timber https://www.grandviewresearch.com/industry-analysis/Biochar-

market   

New World Climate & Agriculture (NWCA) 

There was a back summer bushfire grant awarded to New World Climate & Agriculture that 

planned to  

• Process 25,000 tonnes of off cuts of chipped timber with a legacy to continue to 

convert 1- 2 million tonnes of timber waste products over a period of 10 years on KI 

Since this project was awarded there have been other development on KI including 

Biocare (see above).  The general manager of this project recently resigned. The company 

should be approached regarding the status of this project.  

2b. Other Australian Case Studies 

Logan City Council  
Figure 11 illustrates the logan city council case study where they aim to make biochar from 

biosolids with the main focus output being gas.  

https://www.grandviewresearch.com/industry-analysis/biochar-market
https://www.grandviewresearch.com/industry-analysis/biochar-market
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FIGURE 11 LOGAN CITY COUNCIL CASE STUDY  

 

Narrogin Future Energy Park  
There is a commercial in confidence case study at Narrogin.  Its main outputs will be 

renewable diesel, biochar and wood vinegar as per figure 12.  

 

 

Deleted pic as commercial in confidence  

 

 

 

 

 

           FIGURE 12 NARROGIN FUTURE ENERGY PARK  

 

2c, Other technology Manufacturers in Australia  
Other manufacturers in Australia are shown in table 2 below. Some examples are 

highlighted. 
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Earth Systems  
Earth systems have a range of technologies from batch to continuous kilns.  Their 

charmaker continuous technology is shown in figure 13 and processes 500k/hour.  

Yarra Ranges Council are opening a Biochar Facility at Lysterfield Waste Transfer Site which 

they anticipate will be producing biochar by 2023. 

 

FIGURE 13 CHARMAKER CONTINUOUS TECHNOLOGY DESIGNED AND BUILT BY EARTH SYSTEMS PROCESSES A RANGE OF 

FEEDSTOCKS.  

Carbon Powered Mineral Technology and products  
This unit processes 1 tonne per hour and is operating in Tamworth.  A picture of the factory 

is in figure 14 and the design is shown in section 1 figure 2.   

The technology is unique as it has a mixer that provides an opportunity to mix minerals, 

composts, and other inoculants with the biochar to make fit for purpose agricultural 

products.  

 

FIGURE 14 CARBON POWERED MINERAL COMPLEX FACTORY. LARGER SYSTEM SET UP ALSO NOW 

DEPLOYED.  
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Energy Farmers Australia  
EFA have developed an end-to-end pyrolysis solution that will shred, store and pyrolyse 

organic material and bag biochar produced. First commercial project expected to be 

running by Q1 2023. 

 

FIGURE 15: ENERGY FARMERS AUSTRALIA (WA) RELOCATABLE ORGANIC WASTE MANAGEMENT SYSTEM 

USING PYROLYSIS.  

SEATA Group  
SEATA group continuous pyrolysis and partial gasification technology produces biochar 

and concentrated syngas undiluted with atmospheric nitrogen to facilitate economic 

recovery of syngas derivative commodities (e.g hydrogen and food grade CO2, among 

others). The industrially scalable technology is continuous and handles multiple co-

feedstocks. A 200-300 kg/hr pilot scale R&D system has been developed. 

 

FIGURE 16: SEATA GROUP ADVANCED PYROLYSIS AND PARTIAL GASIFICATION R&D PILOT MKII - 

BIOCHAR AND CARBON NEGATIVE HYDROGEN (NSW).  
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Pyroco  
Pyroco technology has been developed by RMIT, South East Water and Intelligent Water 

Networks (Victoria) to process wastewater biosolids. Following successful deployment at 

pilot scale, commercial scale deployment is planned for 2024.  

 

FIGURE 17: PYROCO TECHNOLOGY DEVELOPED BY RMIT, SOUTH EAST WATER AND INTELLIGENT WATER 

NETWORKS (VICTORIA) TO PROCESS WASTEWATER BIOSOLIDS  
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TABLE 2  BELOW IS A LIST OF THE TECHNICAL PROVIDERS OF BIOCHAR THAT ARE CURRENT MEMBERS OF 

ANZBIG WITH A LINK HERE AS IT IS UPDATED WHEN NEW PROVIDERS BECOME MEMBERS.  THE LINK ALSO 

PROVIDES PRODUCT RESELLERS AND SOME PROJECT DEVELOPERS.  

NAME LOCATION WEBSITE TYPE BIO-PRODUCTS 

Applied Gaia  Bendigo, 

Victoria 

https://appliedgaia.com/ Stationary 

Pyrolysis 

Continuous  

Biochar, Wood 

Vinegar, Tar, Syngas, 

Heat 

Australian 

Hardwood 

Carbon 

Products 

Brisbane, 

Queensland 

https://www.linkedin.com/in/robert-tonks-

3962742a/ 

Mobile 

gasifier 

Vitachar, liquid 

biochar, wood 

vinegar, syngas 

Carbon 

Powered 

Mineral 

Carbon 

Technology & 

Products 

Tamworth, 

N.S.W. 

https://www.carbonpoweredmineral.com.au/ Stationary 

Pyrolysis 

Batch & 

Continuous  

Heat, Biochar, Biochar 

Fertiliser, Pellitised 

Earth Systems  Melbourne, 

Victoria 

https://earthsystems.com.au/ Mobile & 

stationay 

Pyrolysis 

Furnace - 

(Batch & 

Continuous)  

Biochar, Wood 

Vinegar, Heat, Syngas 

Energy 

Farmers 

Australia  

Bunbury, 

Western 

Australia  

https://www.energyfarmers.com.au/ Mobile 

Pyrolysis 

Furnace 

Biochar 

Envirochar  Nundle, 

N.S.W. 

https://www.envirochar.com.au/ Mobile & 

stationary 

Pyrolysis 

Furnace 

Biochar, Syngas 

Pyrocal  Toowoomba, 

Qld 

https://www.pyrocal.com.au/ Stationary 

continuous 

Gasifier 

Biochar, Heat, Syngas 

Rainbow Bee 

Eater 

Somers, 

Victoria 

https://www.rainbowbeeeater.com.au/ Stationary 

continuous 

Pyrolysis 

Biochar, Wood 

Vinegar, Syngas, 

Heat, Horticultural 

CO2 

SEATA GROUP  Glen Innes, 

N.S.W. 

N/A Stationary 

Continuous 

Pyrolysis and 

Partial 

Gasification 

Biochar, Heat, Syngas, 

(hydrogen, food 

grade CO2)  

Kon-tiki Rolls  Adelaide, S.A.  https://www.kontikirolls.com/ Mobile & 

stationary 

Pyrolysis 

Furnace 

Biochar, heat 

SDA 

Engineering  

Adelaide, S.A.  https://www.sdaengineering.com.au/ Stationary 

continuous 

pyrolysis  

Biochar, heat, syngas 

 

 

https://anzbig.org/wp-content/uploads/2021/03/Trade-Directory.pdf


 

21                                                   

 

3. Current and possible future uses of biochar in South Australia, 

interstate and internationally. 

There are many uses of biochar as depicted by Figure 15 with much more detail in the 

attached link here  

 

FIGURE 15 THE MAIN CURRENT USES FOR BIOCHAR ACROSS AUSTRALIA 

 

3a Biochar and Agriculture 

 
There are over 14 thousand published papers on biochar and those describing its ability to 

support drought and climate resilience for agriculture are summarised in a meta analyses 

by Joseph et al 2021.  

As Australia currently uses 2.6 x the resources it can re create in any 1 year, biochar and 

land and animal management together have the ability to reverse the past 2 centuries of 

anthropogenic emissions 

There are circular economic opportunities for both producing and using biochar in 

agriculture. 

Soils and plants and crops 
Soil is a major store of carbon, containing 3x as much as the atmosphere and 5 x as much 

as forests. It is estimated that at least 50 percent of the carbon in the earth’s soils has been 

released into the atmosphere over the past centuries.  

 Use of biochar in soils can help overcome the subsoil constraint issues and increase 

economic productivity in agriculture and in addition can be used in remediation of land to 

agriculture.   

Biochar provides positive effects on biochemical soil processes and animal productivity 

benefiting agriculture, food, water and energy security. As biochar ages, it is incorporated 

https://drive.google.com/file/d/1LWY1SjJZWA-8vDlJfKw3pQ4uFwKud2cE/view?usp=sharing
https://onlinelibrary.wiley.com/doi/10.1111/gcbb.12885#:~:text=Biochar%20can%20increase%20microbial%20activity,and%20acclimation%20to%20abiotic%20stresses.
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into soil aggregates, protecting the biochar carbon and promoting the stabilization of 

rhizodeposits and microbial products. Biochar as carbon in soils is 10 to 100 times more 

stable than the feedstock from which it was produced. Biochar back in the soil persists in 

the soil for 100s of years. By increasing pH, porosity, and water availability, biochar’s can 

create favourable conditions for root development and microbial functions.  

Biochar’s can catalyze biotic and abiotic reactions, particularly in the rhizosphere, which 

increase nutrient supply and uptake by plants, reduce phytotoxins, stimulate plant 

development, and increase resilience to disease and environmental stressors. Meta-

analyses have shown increases in plant available water content of 33%–45% in coarse-

textured soils and 9%–14% in clay soils (Edeh et al., 2020; Omondi et al., 2016; Razzaghi et 

al., 2020), with greatest response at 30–70Mg ha−1. 

Meta-analyses found that, on average, biochar’s increase Phosphorus availability by a 

factor of 4.6; decrease plant tissue concentration of heavy metals by 17–39%; build soil 

organic carbon through negative priming by 3.8% (range −21% to +20%); and reduce non-

CO2 greenhouse gas emissions from soil by 12%–50%. Meta-analyses show average crop 

yield increases of 10%–42% with biochar addition, with greatest increases in low-nutrient P-

sorbing acidic soils (common in the tropics), and in sandy soils in drylands due to increase in 

nutrient retention and water holding capacity (Joseph et al., 2021). 

Studies report a wide range of plant responses to biochar’s due to the diversity of bio-chars 

and contexts in which biochar’s have been applied. Crop yields increase strongly if site-

specific soil constraints and nutrient and water limitations are mitigated by appropriate 

biochar formulations. Biochar’s can be tailored to address site constraints through 

feedstock selection, by modifying pyrolysis conditions, through pre- or post-production 

treatments, or co-application with organic or mineral fertilizers. When used wisely, biochar 

mitigates climate change and supports food security and the circular economy (Joseph et 

2021).  

Some of the biochar soil and plant advantages are highlighted in Table 3 and Figure 5. 

TABLE 3 BIOCHAR ADVANTAGES AND POTENTIAL BENEFITS 

Advantage Potential Benefits 

Increase soil’s capacity to hold water For every 1% increase in soil carbon through biochar addition, an 

extra 10 to 30 tonnes of water could be held in the soil (Bryant, 2015).  

 

Increase crop production On average, crop yield increases by 10% to 42% with biochar 

addition (Joseph et al 2021).  

 

Increase soil carbon levels Build soil organic carbon through negative priming by 3.8% (range 

−21%  to 20%).  

A 1%  increase in SOC in the top 30 cm of soil translates to 

sequestration of approximately 165 tCO2e per hectare, assuming 

bulk density of 1.5t Soil/m3 (Soil Carbon Industry Group, 2020). 

 

Builds soil health On average, biochar increases phosphorus availability in soil by a 

factor of 4.6 

 

Reduce greenhouse gas emissions from soil Reduce non-CO2 greenhouse gas emissions from soil by 12%–50% 

 

https://www.sc-ig.org/why-soil-carbon
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A range of recent soil trials and demonstrations have occurred in SA by: - 

main findings summary   
• Fleurieu Farming Systems Group see reports here with the main findings being: 

o A range of biological treatments (Inc 1 with chicken manure and biochar) were 

compared with chemical fertiliser treatment and the change in biomass, plant 

tissue and a range of soil health parameters were compared. The treatment with 

biochar and chicken manure had a more beneficial improvement on most 

parameters tested. 

• A report on biochar and the use of dung beetles to incorporate here with the main 

findings being: 

o Large statistical benefits were found in biochar laden dung buried by dung 

beetles with improvements in soil mineral, soil carbon and pasture productivity.  

o You can use dung beetles to then bury the biochar laden dung through the soil 

profile to gain exacerbated benefits on soil health, soil mineral availability, soil 

carbon, plant minerals, plant feed test and plant biomass. 

• A report on use of biochar in dairy to improve milk yield and farm income here 

o Biochar was fed to dairy cows for a year at 150g/head/day 

o There were statistically different increases in milk yield by 0.4 to 1.4 litres per head 

per day.   

o Younger animals had a larger increase in milk yield likely due to rumen benefit 

o Less fodder was fed 

o A large increase in profit was recorded.  

• Jeffries Pty Ltd see report here  

o Improvements in soil carbon were found with biochar alone on pasture soils. 

o Additional soil health benefits were found when compost was added to biochar. 

• SA Research and Development Institute using biochar to improve crop yield report here 

o Biochar and Neutrog incorporated into the subsoil have shown great 

potential to improve both crop biomass and grain yield in this first year of 

conducting the trials. 

o Biochar, a high seeding rate and adequate nutrition have also shown 

potential to improve crop yield when considered as a lower cost topsoil 

strategy. 

Some other recent Australian Studies 

• Biochar built soil carbon over a decade by stabilizing rhizodeposits main findings here 

with main findings being 

o Biochar increased the stable C content of soil. However, studies on the longer-

term role of plant–soil–biochar interactions and the consequent changes to 

native soil organic carbon (SOC) are lacking.  

o Feld-aged biochar enhanced the belowground recovery of new root-derived C 

(13C) by 20%, and facilitated negative rhizosphere priming (it slowed SOC 

mineralization by 5.5%, that is, 46 g CO2-Cm−2 yr−1). biochar accelerates the 

formation of microaggregates via organo-mineral interactions, resulting in the 

stabilization and accumulation of SOC in a rhodic ferralsol 

https://fleurieufarming.com.au/reports
https://drive.google.com/file/d/1JnQB9odSoxTC_6FQmfjZy-XulrN4MGQJ/view?usp=sharing
https://drive.google.com/file/d/1AQftekbpgXejJPB-oxPlBA4FJ5McILCB/view
https://drive.google.com/file/d/1QWS2NFWxCB2066JBKGaX_vPTmjU7lHz7/view?usp=sharing
https://docs.google.com/document/d/1xrzeysUQto4qT5F1XHQ4tph8xmA6CPUC/edit?usp=sharing&ouid=100091887277207014779&rtpof=true&sd=true
https://drive.google.com/file/d/1bdNkxe4FTjlfb2LqOegHydTJ-wObdvS8/view?usp=sharing
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• CSIRO also have trial results (they are doing a separate submission some examples of 

their publications can be seen here 

• A particularly important CSIRO paper is called from source to sink found here  

o This report contains the outcomes of the DAFF‐funded “National Biochar Initiative: 

From Source to Sink “project. This project commenced in September 2009 and 

concluded in June 2012, spanning 27 months of dedicated research on biochar 

research and its effects on soil carbon and greenhouse gas (GHG) 

• A CRC for biofertilisers and biostimulants also developing biochar trials  with its main aims 

to transform the biostimulant industry by advancing the research on quality control and 

mode of actions of these products. Key benefits of the BEST Farming ARC Hub  see here 

and broader aims include:  

o Economic: Develop cost-effective organically-derived nutrient, pesticide and growth 

regulating products leading to increased farm productivity, with reduced reliance on 

international fertiliser and pesticide markets 

o Commercial: Increase the use of natural resources to promote the circular economy 

and decrease the dependency on synthetic chemical fertilisers and pesticides 

o Environmental: Promote low carbon primary production by decreasing greenhouse 

gas emissions 

o Societal: Increase human and environmental health, leading to flexible and more 

resilient farming enterprises 

o Cultural: Decrease soil and water contamination, contributing to healthier waterways 

and ecosystems 

• Biochar’s potential to be fed to cattle for methane reduction is also being investigated as 

noted in this article 

• Department of Environment and Water are completing a range of trials using biochar to 

increase pH of soils. 

• Value-added biochar’s such as biochar-based combined fertilisers have now also been 

successfully developed. The South Australian No-Till Farmers Association (SANTFA) 

demonstrated in trials over several years that wheat farmers can halve their DAP 

requirement with no loss in yield by adding 35Kg/Ha of biochar with the wheat seed. This 

benefit is becoming ever more crucial with the significant economic pressure now on 

farmers following massive price rises in synthetic fertilisers.   

Following more than two decades of extensive research, biochar’s for soil applications are 

now commonly customised to match specific soil constraints, maintaining or improving 

effectiveness at much lower application rates. Accordingly, application rates (and hence 

costs) have fallen from tens of tonnes per hectare over a decade ago (and up to 100 t/ha) 

to now being commonly under 1-2 t/ha and down to <500 kg/ha.  

Figure 16 demonstrates the negative priming effect of soil carbon when biochar is added 

to the soil. When the biochar hits the soil its properties change influencing the other types of 

carbon and having a priming influence on building soil carbon.  

https://drive.google.com/drive/folders/1LgCVVdTml2BwBSAgpDGCJinKufeB9Bc2?usp=sharing
https://drive.google.com/file/d/161VAjfGHrgrKmpv1dBH-NlOCmeor2TaF/view?usp=sharing
https://drive.google.com/file/d/1n33a2W0TyqXAwlM6eFkGTAmWY0Gy80FT/view?usp=sharing
https://www.bbc.com/future/article/20200206-can-charcoal-cut-cows-methane-to-fight-climate-change
https://anzbig.org/news/
https://anzbig.org/news/
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FIGURE 16: BIOCHAR CAN HELP TO PROGRESSIVELY RE-BUILD CARBON LEVELS IN DEPLETED SOILS 

  

Biochar and compost 
Biochar presents significant potential synergies with the composting sector to help divert 

organics from landfill and direct nutrients back into soils. Biochar addition to compost can 

assist by retaining water and nutrients, reducing GHG emissions, improving compost 

product quality, and contributing to productivity by accelerating composting times (for 

both windrow and in-vessel composting).  

There are two known companies in SA already using biochar in compost, and a number 

interstate. One of these in SA is Jeffries 

Garden Soils and the other is Peats soils. 

Jeffries are currently making their own 

biochar and testing various rates for optimal 

performance.  A recent copy of their 

demonstration trial report can be found here.  

Two composts were used with various rates of 

biochar compared with biochar alone and 

no biochar.  The higher the rate of biochar 

the higher the level of organic carbon.  The 

organic carbon levels increased in addition 

to the biochar added. The compost had an impact on soil microbial levels.  More results 

and a summary is in the report.  

Other studies have shown that adding biochar to composting poultry litter reduces 

emissions of methane and nitrous oxide and increases nitrogen use efficiency (Agyarko-

Mintah et al., 2017).  

Other agricultural uses and soil applications for biochar  
Other agricultural and soil applications of biochar also include: 

https://drive.google.com/file/d/1QWS2NFWxCB2066JBKGaX_vPTmjU7lHz7/view?usp=sharing
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• Viticulture – a significant growing market in the USA, notable in regards to biochar’s 

potential to improve fertiliser efficiency, reduce nutrient runoff, and increase water 

holding capacity among other beneficial effects as noted in this video from the USA 

here; 

• Orchards and Other Horticulture (high value horticulture is a key opportunity) 

• Nurseries (Silviculture and Commercial Flowers) 

• Animal Farming – Intensive Feedlots through to small scale (e.g. pigs, cattle) - 

bedding material, liquid manure treatment, manure composting 

• Forestry / Reafforestation 

• Irrigation Efficiency / Management (including precision drip irrigation) 

• Soil Carbon Projects (Carbon Farming) 

• Controlled Environment Agriculture (CEA) – including greenhouses, urban and 

vertical farming, which is envisaged to play a key scalable role in future food security 

globally 

• Biochar can be used as a water filter and improves water use efficiency 

Biochar and Animals 
Biochar also improves feed conversion in animals meaning they will consume less and 

increase weight gain.  As the biochar moves through the cow’s intestines, the pores of the 

biochar can bind toxins, pesticides, enzymes, bacterial exoenzymes and mobile pathogens 

(Gerlach et al., 2014). Decker and Corby (1970) stated that activated carbon had been 

considered as a cure to deal with several animal diseases, indigestion and poisoning 

before its use as daily feed supplement. Schmidt et al. (2019) noted that feeding biochar to 

cattle improved livestock immune systems, while reducing odour pollution, cattle diseases, 

and veterinary costs. Increases in abundance of beneficial bacteria and reductions in 

endotoxin release, animal diseases and odours were also noted by O’Toole et al. (2016) 

following biochar use as a cattle feed. This has subsequently resulted in increasing feed 

digestibility and intake efficiency (Liu et al., 2012; Leng et al., 2013a), as well as improving 

meat and dairy quality (Winders et al., 2019; Schmidt et al., 2019).   

A 9-month farmer-based biochar feeding trial was conducted in SA with Fleurieu Milk Co.  

The effects of biochar on milk yield, manure and soil properties were investigated. The 

financial benefits to farmers were also assessed. Biochar increased milk yield and improved 

available manure and soil nutrients. Biochar-infused manure enhanced plant health and 

increased farmers’ income (Taherymoosavi,et al 2022).   

 

All animal fed biochar products should be certified by the manufacturer and follow the 

ANZBI and IBI standards for production and use as listed in this report.  

 

Biochar and fertilisers 
Through potential use in both soil and non-soil applications, biochar can provide multiple 

pathways to genuine circular economy with significant co-benefits, ensuring highest order 

use of resources. For example, feedstocks such as agricultural manures and municipal 

biosolids can be used to develop designer fertilisers to replace synthetic fertilisers and return 
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critical nutrients (such as phosphorus - a non-renewable resource, nitrogen, potassium) and 

other trace elements back into agricultural soils; or where more appropriate can be 

directed into non-soil applications (e.g. due to contaminants in industrial grade sludges). 

Summary of benefits of biochar in agriculture  
A users report published by the  ANZ Biochar industry group found at this link and summarised 

in Figure 19 below shows that the average increase in production from 1 tonne of biochar 

ranges from $100/tonne for avocados to greater than $20,000 increase in production for 

potatoes per tonne of biochar (Robb and Joseph, 2020).  Four of the users reported over 

$5,000 increase in production and profitability for each tonne of biochar used. 

 

FIGURE 17: NET USER BENEFIT OF CASE STUDIES. FIGURES ARE ROUNDED TO THE NEAREST $100. CASE 

STUDY #4 HAS BEEN CONVERTED TO AUD$ AT AN EXCHANGE RATE OF AUD$1 = USD$0.75, ROBB AND 

JOSEPH, 2020 

 

Assuming a minimum benefit of $1,500 per tonne, through the use for example of 60,000 

tonnes of biochar in agriculture (for eg made on KI within the next year) the potential 

impact on agricultural Gross Value of Production (GVP) is $45-90 million .  This potential 

project could make a substantial contribution toward the Australian Government 

Agricultural Productivity target of $100 billion increase in farm gate output by 2030.   

Biochar use on KI, the Adelaide Hills and other fire affected LGA’s will support climate, 

drought and bushfire resilience (Joseph et al 2021), while mitigating carbon emissions and 

supporting carbon sequestration and methane reduction. 

In summary the use of biochar in agriculture has the opportunity to support climate, drought 

and bushfire resilience, convert constrained soil to more productive land, and increase 

animal production.  This will increase economic return.  The animal and soil benefits are 

summarised in the figure below. 

Use of biochar based products as a feed additive for animals fed at less than 1% of intake 

can improve: 

● animal weight gain 

● production of milk 

https://anzbig.org/wp-content/uploads/2020/07/ANZBI-2020-A-Report-on-the-Value-of-Biochar-and-Wood-Vinegar-v-1.2.pdf
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● animal health, 

● methane reduction 

● feed conversion  

● conception rates 

● numbers of twins and triplet bearing ewes 

● size of eggs 

 

Soil health benefits include: 

● Increasing soil pH 

● Reduced waterlogging and compaction  

● Increased aeration 

● Soil carbon sequestration 

● Land remediation  

Pasture and crop production benefits include: 
• Increased biomass 

• Increased protein in crops 

• Increased plant minerals 

• Improved disease resistance in plants 

.  

3b Emerging Uses for Biochar  

Carbon is an important building block to make many of the products we use in modern 

society. As the world moves toward urgent decarbonisation to mitigate the effects of 

climate change, companies traditionally making products from fossil fuels are now seeking 

sustainable carbon substitutes which can provide climate benefits (emissions reduction 

and/or carbon removal) whilst also maintaining or improving technical and economic 

performance.  

Emerging commercial applications include: 

• Soil Applications (Urban uses / Non-agricultural) 

o Stormwater management (e.g. bioswales) 

o Urban Street Trees (such as the award winning Stockholm project, which has 

been trialled in Australia by a local council in NSW which saved (cut) watering 

needs for street trees by two thirds) 

o Green Roofs for climate mitigation  

o Sporting fields and stadiums 

o Golf courses and racecourses  

o Urban parklands  

o Soil remediation (adsorbent) 

o Pet/Animal Care products (compostable and non-compostable) 

o Land rehabilitation and revegetation 

 

• Non-Soil Applications (Commercial and Industrial Uses / ‘Carbontech’) 

o Filtration (activated carbon substitute, water/air/odour) 

o Animal bedding (intensive agriculture odour control/GHG, compostable and 

non-compostable) 

https://www.youtube.com/watch?v=MojlKaAKeh8
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o Construction and building materials 

o Green Roads (both hot mix and cold mix applications) 

o Stabilisation and Dust Suppression  

o Green Concrete (including many non-structural applications)  

o Energy storage (e.g., carbon battery anodes, potentially thermal batteries) 

o Bio composites (biopolymers / bioplastics), e.g., automotive industry, 

construction, sustainable bioplastics. 

o Landfill operation and management (leachate treatment, odour and GHG 

management, additive to soil daily cover and final capping) 

o Wastewater sanitation / Biogas (e.g., filtration, enhanced AD, septic and 

transpiration trenches, effluent polishing) 

o Textile Industries (e.g., engineered fabrics, dye filtration) 

o Industrial Catalysts 

o 3D Printing and manufacturing 

o Industrial Pigments, Dyes and Fillers 

o Mining and Quarrying (including remediation and mine closure) 

o Bio packaging 

Some of these benefits are illustrated in figure 18 and 19 

 

FIGURE 20: COMMERCIAL APPLICATIONS IN ROADS ARE AVAILABLE IN AUSTRALIA, AND HAVE EMERGED IN 

THE USA AND EUROPE FOR CONCRETE.  

There are also several other uses where biochar is used in oxidative/combustion uses and 

fossil fuel displacement that do not provide Carbon Dioxide Removal (CDR), but can 

potentially provide GHG emissions reduction benefits, such as: 

• Bioenergy Fuel (electricity co-generation, including in co-firing with other fuels) 

• Reductants and heating fuels in steel making and iron production, copper, silicon 

and other metallurgical smelting 
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• Heating for bauxite refining and partial use in carbon anodes in Aluminium smelting 

(conventionally made with fossil carbon); 

• Domestic and commercial heating (e.g. boilers); 

• Domestic and commercial outdoor cooking (BBQ’s) and catering (heat beads) 

• Liquid fuel additive / enhancement (e.g. for NOx reduction) 

 

 

FIGURE21:  BIO COMPOSITE APPLICATIONS HAVE COMMERCIALISED IN GERMANY AND HAVE BEEN 

SUPPORTED BY COMPANIES SUCH AS AUDI AND BMW 

3c Best use of raw material (Higher Order Use) 

Consideration of the most effective and sustainable use/recovery of resources (including 

waste biomass) is commonly referred to as Higher Order Use (HOU). Conventional means 

such as the Waste Hierarchy established some decades ago are commonly used by 

regulators to consider HOU, however have not yet been updated to consider the pressing 

environmental challenges of our current world, most notably climate change, energy 

security, water security, and food security among many others. The more recently 

established UN Sustainable Development Goals (SDGs) provide guidance to the modern 

world that can more effectively consider best use of resources. Biochar positively 

contributes directly to around ¾ of the 17 UN SDG’s, as illustrated in Figure 23 below. 

Sustainable sourcing of feedstock resources for producing biochar is also a key priority 

within the ANZBIG Code of Practice (2021), which also classifies biochars into three primary 

categories (Feed Chars, Standard Chars, and Industrial Chars), and each with sub 

classifications for carbon content (H/M/L). This is further supported by a certification system 

currently being established by ANZBIG as already done in Europe. This helps to drive 
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biochars into their best fit for purpose use in the circular economy. Biochar producers and 

product manufacturers also specifically engineer biochars to be tailored to soil and non-soil 

applications, increasing effectiveness by harnessing the extensive research undertaken to 

date and aiming to “do more with less”. 

For example ‘spent’ biochar from various soil applications also has potential to be used 

again in other soil and non-soil applications to provide carbon cascades, resulting in even 

greater circular economy as illustrated in the example in Figure 22 below: 

 

FIGURE 18 CIRCULAR ECONOMY CARBON CASCADES 

 

 

FIGURE 23: THE POTENTIAL ROLE OF BIOCHAR TO ASSIST IN MEETING THE UN SDGS: 
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4. The potential health impact of the production, use and 

consumption of biochar 
 

The ANZ Biochar Industry Group (ANZBIG),  the International Biochar Initiative (IBI) and the 

European Biochar Industry Consortium (EBIC) have developed standards for producing and 

using biochar (see environmental impacts below).  All producers of biochar certified to 

these standards (particularly for animal consumption) have material safety data sheets and 

analyses for heavy metals, carbon and other required analytes.  Biochar has been used in 

veterinary medicines for decades as it absorbs toxins (see agricultural benefits above).  

Biochar or activated carbon is also used in naturopathic type medicine to absorb toxins 

and support health benefits.  

Work Health and Safety (WHS) issues for production of biochar in pyrolysis facilities (e.g. hot 

surfaces and exhausts, mechanical moving parts, vehicle movements, the generation of 

gases with explosion potential) can be managed through standard risk management 

approaches, required under  relevant WHS legislation, and risks can be reduced through 

engineering controls (Downie et al., 2011). 

Potential adverse effects on air quality, water quality associated with uncontrolled release 

of pyrolysis gases, or poor management of feedstocks, are addressed through 

environmental impact assessment and development approval processes. These have also 

been considered in the ANZBIG industry Code of Practice (2021).  

A typical materials safety data sheet can be seen in this link looking at dusts and metals 

and toxins in biochar.  

4a Environmental impacts 
Production and use of biochar has many positive environmental impacts:  

• Soil health benefits are noted in section 2. Biochar application can improve soil chemical 

and physical properties, soil biodiversity, and ecological functions.   

• Use of biomass residues for biochar can divert waste from landfill and avoid stockpiling 

of manure prior to land application, reducing emissions of nitrous oxide and methane. 

• Pyrolysis is an effective solution for management of difficult wastes. For example, pyrolysis 

of biosolids destroys pathogens, plastics, organic contaminants and produces a product 

that tis readily transported and applied to land, in comparison with dewatered sewage 

sludge, allowing return of nutrients and organic matter to land. 

• Use for biochar in place of in-field burning of crop and forestry residues, and biomass 

from land clearing, avoids emissions of particulates, methane, and non-CO2 GHGs 

associated with incomplete combustion 

• Pyrolysis of biomass for biochar generates renewable energy co-products – process 

heat, combustible syngas – that can be used to displace fossil energy sources, avoiding 

greenhouse gas emissions. 

• Strategically-placed biomass crops, grown as biochar feedstock, can reduce soil 

erosion, nutrient loss, enhance biodiversity and improve water quality. 

https://drive.google.com/file/d/1R0QfiJEY0BVDhYu3OTmkS8x3WdCDN_2d/view?usp=sharing
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When appropriately managed and controlled, such as through the standards and codes 

of practice established by EBIC, the IBI and ANZBIG, the potential for adverse 

environmental impacts can be appropriately and safely managed, particularly when using 

modern commercial pyrolysis and gasification technologies.  These standards and codes 

seek to address factors such as: 

• Sustainable sourcing of feedstock, which could otherwise lead to biodiversity loss, land 

degradation (soil erosion, fertility decline) and water quality impacts. These risks can be 

managed through effective policy that addresses land clearing, conservation of 

biodiversity, management of land degradation and sustainable forest management, 

already in place in South Australia. 

• Air quality emissions associated with traditional charcoal making (particulates, methane) 

are safely controlled in modern engineered pyrolysis facilities, which are designed to 

minimise these emissions and include effective emissions controls demonstrated to meet 

South Australian regulations.  

• Air pollution emissions risks if biochar is produced from contaminated feedstocks (e.g. 

containing plastics, heavy metals) which have potential to produce halogenated 

organic compounds; this risk should be managed through quality control of feedstock 

and EPA regulations and checks. Modern commercial systems can also be designed to 

safely manage these if present using appropriate emissions controls such as high 

temperature afterburners (thermal oxidisers), wet scrubbers to collect deconstructed 

compounds, and rapid quenching to avoid potential for reformation, among other 

measures.  

• Concerns have been raised that pyrolysis can contain PAHs, but research has shown 

that PAHs, if present, are strongly bound to biochar (Joseph et al., 2021). Standards and 

Codes of Practice such as those set by ANZBIG, EBIC and the IBI require testing to 

demonstrate levels are below appropriate criteria for safe use and certification and 

auditing for commercial producers to provide regulatory and user confidence, as has 

been successfully demonstrated for over a decade in Europe. 

• Concerns have been raised that pyrolysis can concentrate heavy metals if present in 

feedstock. While this is possible by the nature of dewatering feeds through thermal 

treatment, heavy metals present in biochar typically do not present a risk to the 

environment as they are not bioavailable to any significant extent.  In fact most biochar 

(including biosolids derived biochar) adsorb and bind heavy metals that are in the soil 

(Joseph et al., 2021). Heavy metals concentrations are tested and compared to safe 

total levels via the standards and codes set by organisations such as EBIC, IBI and 

ANZBIG, requiring additional leachate testing and other tests where appropriate when 

above trigger thresholds to demonstrate products are safe and fit for purpose. 

• The risk of biochar containing unacceptable levels of heavy metals and other toxins 

should be managed through quality control measures, such as compliance with the 

International Biochar standard (via link here), the European Biochar Certificate (see 

here) or the ANZBIG code of practice (via link here), that establish limits for a range of 

potential contaminants. 

https://biochar-international.org/characterizationstandard/
https://www.european-biochar.org/en
https://anzbig.org/resources/
https://anzbig.org/resources/
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5. Carbon Credits Carbon Drawdown and Climate benefits. 
Globally we need to remove 8 billion tons (8 Gt) of CO2 from the atmosphere every year by 

2050.  According to the International Panel on Climate Changes sixth assessment report, 

biochar can help reduce CO2 emissions by 1.8 to 4.1 Gt/year and is one of several key 

negative emission technologies.  The IPPC says biochar containing up to 90% carbon is a 

key Negative Emissions Technology to address climate change, sequestering carbon 

reliably long-term (de Coninck et al., 2018).   

The production and use of biochar can attract both carbon removal and emissions 

reduction credits via both compliance (government) markets and voluntary markets.  A 

number of international voluntary carbon markets enable the creation of carbon removal 

credits from biochar production and use, including Puro, Carbon Futures, Verra, Nori and 

(in 2023) Climate Action Reserve.   

The Australian Emissions Reduction Fund (ERF) does not currently include a specific method 

for biochar. However, it does allow the use of biochar in the Soil Carbon Method, but only 

to facilitate SOC growth, with the embodied carbon within biochar itself (CDR) excluded 

(subtracted) from the credit calculation. Accordingly, the existing Soil Carbon Method of 

the ERF does not create an effective incentive for upscaling the use of biochar in soils for 

carbon removal. Australia does not yet include climate benefits of biochar in its national 

greenhouse gas inventory. However, a method has been approved by the IPCC (2019 and 

is available for countries to use on a voluntary basis.   

If biochar is made well and used as a soil amendment then the carbon captured from the 

atmosphere and converted to biochar stays out of the atmosphere. In contrast, burning 

timber or leaving to decompose emits all of its carbon as CO2 or methane.  

The potential emission avoidance by making biochar vary depending upon the process 

used (which determines the recovery of feedstock carbon in biochar and use of syngas), 

and the application in which biochar is used.  See section 3 above and below 

Carbon sink making biochar via a pyrolysis kiln vis a in field pit process.  

Biochar in a pyrolysis kiln  
If we used 100,000 tones of timber and made biochar via pyrolysis in a closed loop kiln we 

can assume 25-30% of the biomass remains as biochar, representing around 25,000 tones at 

roughly 80% carbon. Of the carbon typically over 90% will be long term stable carbon 

leaving around 10% labile carbon.     

EQUATION 1: 25,000T  X  80% = 20,000 TONES OF TOTAL CARBON X 90% = 18,000T OF LONG TERM 

STABLE FIXED CARBON = X 3.67 TO GET CO2E = ~66,000  TONES OF CARBON DIOXIDE EQUIVALENTS.   

Biochar made in an in-field pit  
If we used 100,000 tones of timber and made ‘Biochar via pyrolysis in an infield pit we 

assume that a max of 10% of the original biomass remains as biochar being 10,000 tones 

and as this does not burn as hot potentially it only contains 60% carbon. Again assuming at 

least 90% of the carbon is long term stable. 
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EQUATION 2 10,000  X  60% = 6,000 TONES OF CARBON X 90% = 5,400 TONES FIXED CARBON X 3.67 

TO GET CO2E = ~19,800 TONES OF CARBON DIOXIDE EQUIVALENTS.   

The difference between the two examples (equation 1 minus equation 2) is ~46,200  tones 

of CO2e, which would be emitted to atmosphere in the example of the in-field pit method 

for biochar production compared to using a modern pyrolysis kiln.   

Premium carbon credits CDR and the Emission Reduction Fund ERF 
Biochar carbon dioxide removal (CDR) credits are a premium carbon credit compared to 

conventional Emissions Reduction (avoidance/displacement) credits. For example, CDR 

credits from biochar sold through the Puro earth marketplace (known as CO2 Removal 

Certificates, or CORCS) are attracting over 100 Euro per tonne CO2e and up to 500 euro/ 

tCO2e according to their web site as at 1st August 2022  -  CORC Supplier Listing 

(puro.earth).   

Under the Puro scheme, Carbon credits can only be achieved from biochar if the timber is 

deemed waste.  The amount of CORC achieved depends on the supply chain emissions 

from sourcing the feedstock and producing the biochar.  A number of other CDR methods 

and marketplaces for CDR credits associated with biochar include Carbon Futures which 

uses a Carbon Sink Certificate established in combination with the by the EBC), the recently 

released the Verra Carbon Units (VCUs) via the VM0044 Methodology for Biochar Utilization 

in Soil and Non-Soil Applications, v1.0 - Verra, Nori (in soil carbon projects), and the 

proposed biochar protocol of the Climate Action Reserve (final release targeted early 

2023).  

5a Consolidated agricultural benefit example.  
If an average farm was just 200 hectares and applied 200kg/ha of biochar on their soil or as 

a feed additive, they would use 40 tonne of biochar in one year.  With an average farm 

user benefit (productivity) of $5000 per tonne of biochar (refer Figure 12) their increase in 

gross margin may be $200,000 in one year.  If they then increased their soil carbon as a 

result by say 1 tonne/hectare (in addition to the biochar applied at 200kg), they could earn 

over $130 per hectare. This is calculated as follows 1T/ha of fixed carbon sequestered per 

year x 3.67 (to convert to CO2e) x $36/tonne(latest spot price for ACCUs) = $132.12 /ha/yr  x 

200 ha = $26,424.  So the overall increase in gross margin for the farmer is $200,000+ $26,424 

= $226, 424 minus the cost of biochar at $1000/tonne ($40,000) = a total profit from using 

the biochar across 200 ha estimated at $186,424.   Baselining and auditing costs should also 

be considered. However many auditors are waving this fee but will take a portion of the 

payback.  

Biochar can build soil carbon through “negative priming”, as shown in the references cited 

in the soil section above.  In addition, work in WA and SA has shown that when dung 

beetles are integrated into a pasture system along with feeding biochar to cattle, soil 

carbon can increase by approximately 40% over a 400mm depth over 3 years (Joseph et al 

2015) and Rebbeck, 2022.    

https://puro.earth/CORC-co2-removal-certificate/
https://puro.earth/CORC-co2-removal-certificate/
https://www.carbonfuture.earth/
https://verra.org/methodology/vm0044-methodology-for-biochar-utilization-in-soil-and-non-soil-applications-v1-0/
https://verra.org/methodology/vm0044-methodology-for-biochar-utilization-in-soil-and-non-soil-applications-v1-0/
https://nori.com/
https://www.climateactionreserve.org/how/protocols/biochar/dev/
https://drive.google.com/file/d/1JnQB9odSoxTC_6FQmfjZy-XulrN4MGQJ/view?usp=sharing
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6. Legal, financial, or administrative barriers to the production, 

use and export of biochar in South Australia, and possible 

solutions to those barriers 
 

ANZBIG liaises with government and regulatory agencies across Australia to increase 

awareness and support for biochar with solutions to address existing barriers. An outline of 

these is provided in the following sub-sections below. 

 

Carbon pricing and recognition of emission reduction/avoidance and CO2 

Removal (CDR) benefits of biochar 
 

Biochar production and use aligns with the following South Australian and federal plans and 

priorities described in the Table 4 below.  

TABLE 4 BIOCHAR INDUSTRY ALIGNS WITH THESE STATE AND FEDERAL POLICIES.  

Reference Strategic target/priorities 

Long-term view key to $100 billion agriculture target - 

Department of Agriculture 

Federal Government Agricultural Productivity 

Target of $100 billion in farm gate output by 

2030 

Australia’s 2030 Emission Reduction Target 

(pmc.gov.au) 

Federal Government – Australia's 2030 Emission 

reduction target 

Primary Industries - PIRSA S.A. Government Agricultural productivity 

target of 3% increase in GVP/year 

Department for Environment and Water | South 

Australia’s greenhouse gas emissions 

S.A Government 2030 emission reduction target 

SA Waste Strategy 2020-2025 including diversion of organic waste from 

landfill and transition to a circular economy 

 

The biochar industry, with support of governments, has the potential to create: 

• A pathway to realise the potential annual gross value of production (GVP) for Biochar in SA 

to a minimum of $150 million by 2030 while working toward producing 250,000 to 500,000  

tonnes of biochar from 1 million tonnes plus of waste 

https://www.grandviewresearch.com/industry-analysis/Biochar-market 

• A pathway to realise ANZBIG’s estimates and projections to a potential annual gross 

value of production (GVP) for Biochar up to 1 billion with Australia’s first renewable diesel 

joint venture coming online in 2024 incorporating the sustainable production and use of 

bio graphene in the building and infrastructure sectors by 2030 while working toward 

producing 1 Million tonnes of biochar from >3 million tonnes of waste 

https://www.abc.net.au/news/2022-07-12/renewable-diesel-from-farm-waste/ 

https://www.agriculture.gov.au/abares/news/media-releases/2020/long-term-view-key-100-billion-target
https://www.agriculture.gov.au/abares/news/media-releases/2020/long-term-view-key-100-billion-target
https://www.pmc.gov.au/sites/default/files/publications/Summary%20Report%20Australias%202030%20Emission%20Reduction%20Target.pdf
https://www.pmc.gov.au/sites/default/files/publications/Summary%20Report%20Australias%202030%20Emission%20Reduction%20Target.pdf
https://www.pir.sa.gov.au/primary_industry
https://www.environment.sa.gov.au/topics/climate-change/south-australias-greenhouse-gas-emissions
https://www.environment.sa.gov.au/topics/climate-change/south-australias-greenhouse-gas-emissions
https://www.greenindustries.sa.gov.au/south-australias-waste-strategy-consultation-draft-2020-2025
https://www.abc.net.au/news/2022-07-12/renewable-diesel-from-farm-waste/
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•  A pathway to contribute to the Australian Government annual productivity target of 

$100 billion in farm gate output by 2030 by using a minimum of 200,000 tonnes of biochar 

in agriculture, increasing the agricultural GVP by $ 1 billion.  

• A pathway to realise the carbon credit drawdown opportunities for Australian and SA 

governments. For example, 200,000 tonnes of biochar = up to 500,000 tonnes of carbon 

dioxide removal (CO2e) in long term stable carbon embodied within biochar itself, with 

additional benefits in soil organic carbon growth when biochar is used in soils and/or 

avoided emissions (e.g transport reduction/avoidance, fossil fuel displacement etc). 

ACCUs and Carbon Removal Credits sold on credible voluntary carbon removal 

marketplaces such as Puro.Earth, Verra and Carbon Futures (with more emerging) could 

generate extra income for end users and potentially contribute toward the governments 

National Determined Contributions (NDCs) on an annual basis by 2030.  

 

Government Support Needed 
Australian and SA govts need to recognise that biochar carbon removal credits are primarily 

being sold offshore in voluntary carbon markets due to available prices.  If the Australian 

Government would like the carbon credits to remain in Australia to assist domestic climate 

commitments toward Net Zero, then governments need to recognise this as an opportunity 

support and purchase accordingly. A strong recommendation to include a biochar 

methodology in the ERF (soil and non-soil applications), reduce current barriers in the soil 

carbon method, and introduce better mechanisms for large scale uptake of biochar to build 

soil carbon projects under the ERF has just been submitted by ANZBIG to the Independent 

Review of ACCUs (anzbig/resources)  

 

In addition, Australian and SA governments could support development of:  

• Current and potential markets for Biochar applications including commercial scale 

demonstrations in agriculture and industrial applications (soil and non-soil applications) 

identified in section 3 above.  

• Circular economy and cascading use economic benefits. For example activated 

carbon to biochar in agriculture and industrial. 

• Further development and resource contribution to empower (and accelerate) the work 

of the ANZ Biochar Industry Group (ANZBIG) across the value chain to grow the industry. 

It is estimated ANZBIG would require in the vicinity of a 3 Million dollar investment to 

rollout the actions in the 2030 Biochar Industry Road Map to a new carbon economy 

due to be released in December 2022. 

• Funding and promoting the export of South Australian designed and built biochar 

technology to the rest of the world. 

• Exporting carbon credits from South Australian based biochar projects on the national 

and international voluntary carbon removal marketplace, particularly established 

corporations with a high carbon footprint to comply and voluntarily meet NET ZERO 

expectations from governments and society worldwide. 

• Exporting South Australian produced biochar, bio graphene and wood vinegar as a 

commodity to replace fossil fuel-based fertilisers and materials to the local, state, 

national and international commercial marketplace for agriculture and industrial 

applications by 2025 onwards. 

https://anzbig.org/resources/
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• Recognition and support for pyrolysis and gasification technology that provides 

renewable energy and other commodities from syngas (eg bio-hydrogen).  

• A clear supportive policy and regulatory framework for production and use of biochar in 

South Australia to facilitate emissions reduction and CO2 removal to help meet the 

Federal Government’s commitment to reach 43% of NET ZERO targets by 2030.  

• Supporting approaches to the Clean Energy Regulator and federal government for 

inclusion of biochar methodologies in the Emissions Reduction Fund (ERF). 

• Develop programs to increase education and awareness of the technical and 

economic benefits of biochar via multiple communication mechanisms.  

• Support resourcing of ANZBIG which is currently funded and administered primarily by 

volunteers.  

• Provide policy, regulatory and financial frameworks for new innovation and pilot trials for 

emerging biochar technologies and also for new biochar products and materials in soil 

and non-soil applications. 

• Assist biochar opportunities concurrently in multiple industry sectors (system-based 

approach) to leverage benefits of individual projects to achieve multiple public policy 

objectives simultaneously. 

• Provide opportunities to integrate biochar products within existing sustainability and 

recycling/recycled product initiatives, including government procurement (e.g via 

Green Industries SA etc). 

 

Transport and WHS considerations (including for Export) 
Biochar is typically not classified as Dangerous Goods by the criteria of the Australian 

Dangerous Goods Code (ADG Code) for transport by Road and Rail; Non-Dangerous Goods. 

Biochar is also typically not classified as Dangerous Goods by the criteria of the International 

Maritime Dangerous Goods Code (IMDG Code) for transport by sea; Non-Dangerous Goods. 

Biochar producers can also elect to test their product according to the "United Nations 

Recommendations on the Transport of Dangerous Goods, Manual of Tests and Criteria Part 

III - 33.3.1.3" which typically is not classified as a Class 4.2 dangerous good. 

Notwithstanding this, WHS considerations regarding designing and managing for airborne 

biochar dust in transport, storage and material handling is also considered by biochar 

producers and users. For example, moisture content is commonly used as a management 

control in raw biochar product, or via product modifications such as granulation, 

palletisation etc. Subsequently, biochar is commonly sold by volume rather than weight. 

Moisture management is also commonly used to cool biochar during production 

(quenching) along with cooling time to manage residual heat and ensure safe storage 

and transport. Inert gases can also be used to line product biochar drums during cooling to 

minimise oxidation and combustion risk prior to full cooling. 

 

7. Socio-Economic Benefits: Regional Jobs and Post-Covid 

Economic Recovery 
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The biochar industry sector provides significant opportunity for an Australian-led economic 

recovery to the devastating economic impacts of Covid 19. Importantly the sector also 

provides for regional employment opportunity due to the nature of both the biomass 

feedstock and processing, and also various CCU applications including within the 

agricultural sector.  

Biochar is an emerging new commodity in this changing world. Biochar is a sustainable 

source of high value carbon, a valuable commodity that finds widespread use in our 

society across many sectors of the economy. Many uses of biochar enable the biomass 

carbon to be sequestered for long term storage thereby mitigating global warming1.  

In 2019 ANZBI launched a white paper documenting a national survey of biochar users in 

Australia and New Zealand including key case studies providing economic analysis and 

viability across a range of agricultural applications, available on our website at 

www.anzbig.org/resources .  

The socio-economic opportunity biochar presents for a post-Covid recovery includes: 

• Regional Employment (direct and indirect multiplier effects through co-benefit sectors) 

• Enhances key strategic sectors of the Australian economy (e.g. agriculture, mining 

(rehabilitation), construction (roads, concrete) 

• Develops potential new sectors (biomaterials / carbontech etc) 

• Enhances related Renewables (e.g. potential for biochar in Lithium Ion batteries for 

storage, dispatchable bioenergy for 24/7 reliable power and demand modulation). 

• Provides new ‘green jobs’ – including helping keep young people in regional communities 

and preventing the “brain drain from the bush”.  It’s a form of renewables with a direct 

relationship with the land and agriculture (perfect for regional employment). 

• Can assist with ‘green’ biogas / syngas for the proposed gas led recovery to Covid 19  

▪ Morrison government’s recent National Covid 19 Commission Report aims 

to stimulate economic recovery with a focus on energy (including biogas).  

▪ The Reports indicate up to 412,000 new jobs could be created by 2030 by 

boosting the Australian gas sector alone. Bioenergy from syngas, co-

produced with biochar has the potential to contribute to this.  

8. Other relevant material 

 

Biochar Industry Roadmap – ANZBIG 
In December 2022 ANZBIG will release their roadmap to a new carbon economy which will 

develop a pathway to work towards pyrolyzing 75 million metric tonnes of waste in Australia 

that goes to landfill. 

Key objectives of the roadmap  

• Development of a biochar industry Roadmap that has wide industry engagement and 

support  

• Engagement and support from government  

• Identification and promotion of market opportunities for industry and investors  

http://www.anzbig.org/resources
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• To develop an 8-year plan to 2030 to ensure the biochar industry becomes a major 

contributor to Australia’s economic, environmental and social wellbeing  

• Identify challenges, gaps and opportunities to grow the industry  

• For the complete value-add chain to network and collaborate to ensure a united front 

to rollout the Roadmap  

• Clear vision and targets on production to 2030  

• Complete analysis of all potential applications to 2030  

• Explore export opportunities to 2030 

The roadmap will be provided to state government in December 2022. 

Summary Reviews of Decades of Research (including meta-analyses): 
Last year the following key summary papers were published which provide excellent 

summaries of decades of global biochar research in soil applications (these are also fully 

referenced in the References section): 

• Joseph et al 2021: “How biochar works, and when it doesn’t: A review of mechanisms 

controlling soil and plant responses to biochar” 

• Schmidt et al 2021: “Biochar in agriculture – A systematic review of 26 global meta-

analyses” 

• International Context: 

• European Biochar Industry Consortium (EBIC) – www.biochar-industry.com  

• EU Biochar Market Assessment Report (including technologies) – EBIC 2022 

• International Biochar Initiative (IBI) – International Biochar Initiative (biochar-

international.org) 

• US Biochar Initiative (USBI) - US Biochar Initiative | Building the Future from the Ground Up 

(biochar-us.org) 

• US Dept Agriculture (USDA) Biochar Atlas – www.pnwbiochar.org  

ANZBIG Resources Library 
ANZBIG provides members with a detailed Resources library and knowledge hub including 

a conduit to global papers being published on biochar use in soil and non-soil applications, 

copies of past conferences and seminars, and access to many webinars run by ANZBIG 

and our partners (some of the webinars are also free access on the resources page here).  

Recorded webinars available include: 

• Biochar in Construction Materials and Roads 

• Biochar in the Mining Sector 

• Biochar Application in Broadacre Agriculture 

• Biochar in Aerobic Composting 

• Biochar in Regenerative Agriculture 

• Get Paid to Use Bio-products 

• Biomass Crops for Biochar 

• International Carbon Drawdown 

• Biochar for Wastewater Management 

https://onlinelibrary.wiley.com/doi/10.1111/gcbb.12885#:~:text=Biochar%20carbon%20persists%20in%20soil%20for%20hundreds%20to%20thousands%20of%20years.&text=Biochars%20can%20catalyze%20biotic%20and,to%20disease%20and%20environmental%20stressors.
https://onlinelibrary.wiley.com/doi/10.1111/gcbb.12889
http://www.biochar-industry.com/
https://biochar-international.org/
https://biochar-international.org/
https://biochar-us.org/
https://biochar-us.org/
http://www.pnwbiochar.org/
https://anzbig.org/resources/
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• Biochar for Animal Health, Wealth and Climate 

 

Other written information also feely available via the ANZBIG resources page includes: 

• ANZBIG Code of Practice (2021) 

• ANZBIG Biochar Industry Roadmap 2030 

• webinar launch and presentation slides 

• draft roadmap expected for release in December 2022 

• Biochar Users Report (2019) 

• ANZ Biochar Conference Proceedings 2017 and 2018 

• ANZBIG Submissions relating to the Emissions Reduction Fund (ERF): 

• Independent Review of the ACCUs (2022) 

• CCUS Method Scoping Paper (2021) 

• Soil Carbon Method (2020) 

• Other ANZBIG Submissions to: 

• the national Bioenergy Roadmap 

• the national Technology Investment Roadmap 

• NSWEPA Energy From Waste Policy Statement 

• Laboratory Testing Suits for Biochar (developed in support of the Code of Practice) 

• ANZBIG Annual Reports 

• Trade Directory  

 

References 
Agyarko-Mintah,E., Cowie, A., Singh, B. P., Joseph, S., Van Zwieten, L., Cowie, A., Harden, S., 

& Smillie, R. (2017). Biochar increases nitrogen retention and lowers greenhouse gas 

emissions when added to composting poultry litter. Waste Management, 61, 138–

149.https://doi.org/10.1016/j.wasman.2016.11.027 

Zhe (Han)Weng, Lukas Van Zwieten, Bhupinder Pal Singh, Ehsan Tavakkoli, Stephen Joseph, 

Lynne M. Macdonald, Terry J. Rose, Michael T. Rose, StephenW, . L. Kimber, Stephen Morris, 

Daniel Cozzolino, Joyce R. Araujo, Braulio S. Archanjo and Annette Cowie (2017). Biochar 

built soil carbon over a decade by stabilizing rhizodeposits, Nature Climate Change, online.  

Bryant, L (2015). Organic Matter Can Improve Your Soil's Water Holding Capacity. 

https://www.nrdc.org/experts/lara-bryant/organic-matter-can-improve-your-soils-water-

holding-capacity 

Batiker, M., G. Berndes, K. Blok, B. Cohen, A. Cowie, O. Geden, V. Ginzburg, A. Leip, P. 

Smith, M. Sugiyama, F. Yamba, 2022: Cross-sectoral perspectives. In IPCC, 2022: Climate 

Change 2022: Mitigation of Climate Change. Contribution of Working Group III to the Sixth 

Assessment Report of the Intergovernmental Panel on Climate Change [P.R. Shukla,J. Skea, 

R. Slade, A. Al Khourdajie, R. van Diemen, D. McCollum, M. Pathak, S. Some, P. Vyas, R. 

Fradera, M. Belkacemi,A. Hasija, G. Lisboa, S. Luz, J. Malley, (eds.)]. Cambridge University 

Press, Cambridge, UK and New York, NY, USA.doi: 10.1017/9781009157926.005 

https://anzbig.org/resources/


 

42                                                   

 

Crawford D.F, O’Çonnor M.H, Jovanovic T, Herr A, Raison R.J, OÇonnell D.A, Baynes T; CISRO 

Land & Water / CSIRO Energy Flagship, July 2015, “A spatial assessment of potential biomass 

for bioenergy in Australia in 2010, and possible expansion by 2030 and 2050”, GCB Bioenergy 

(2016) 8, 707–722, doi: 10.1111/gcbb.12295. 

Decker WJ, Corby DG: Activated charcoal as a gastrointestinal decontaminant: 

Experiences with experimental animals and human subjects. Clin Toxicol 1970;3:1-4.Crossref. 

48 

de Coninck, H., Revi, A., Babiker, M., Bertoldi, P., Buckeridge, M., Cartwright, A., Dong, W., 

Ford, J., Fuss, S., Hourcade, J.-C., Ley, D., Mechler, R., Newman, P., Revokatova, A., Schultz, 

S., Steg, L., & Sugiyama, T. (2018). Strengthening and implementing the global response. In V. 

MassonDelmotte, P. 

Downie, A., Munroe, P., Cowie, A., Van Zwieten, L. and Lau, D.M., 2012. Biochar as a 

geoengineering climate solution: hazard identification and risk management. Critical 

reviews in environmental science and technology, 42(3), pp.225-250. 

Edeh, I. G., Mašek, O., & Buss, W. (2020). A meta-analysis on biochar's effects on soil water 

properties – New insights and future research challenges. Science of the Total Environment, 

714, 136857. https://doi.org/10.1016/j.scitotenv.2020.136857 

Leng RA, Preston TR, Inthapanya S. (2013). Biochar reduces enteric methane and improves 

growth and feed conversion in local “Blue” cattle fed cassava root chips and fresh cassava 

foliage. Livestock Research for Rural Development 24: Article #199. 

Liu F, Rotaru A-E, Shrestha PM, Malvankar NS, Nevin KP, Lovley DR. (2012). Promoting direct 

interspecies electron transfer with activated carbon. Energy & Environmental Science 

5(10):8982DOI 10.1039/c2ee22459c 

Gerlach, H., Gerlach, A., Schrödl, W., Schottdorf, B., Haufe, S., Helm, H., Shehata, A., Krüger, 

M., 2014. Oral application of charcoal and humic acids to dairy cows influences Clostridium 

botulinum blood serum antibody level and glyphosate excretion in urine. Journal of Clinical 

Toxicology. 4(186), 2161-0495. 

Robb S., and Joseph. S., 2020.  A Report on the Value of Biochar and Wood Vinegar: Practical 

Experience of Users in Australia and New Zealand Version 1.2 – April 2020. ANZ biochar 

industry Group. 

Joseph. S., Cowie. A., Van Zwieten. L., Bolan. N., Budai. A., Buss, W., Cayuela, M.L., Graber. 

E., Ippolito. J., Kuzyakov. Y., Luo. Y., Ok. Y.S., Kumuduni., N. Shepherd. J., Stephens. S., Weng. 

Z., Lehmann. J. 2021. How biochar works, and when it doesn't: A review of mechanisms 

controlling soil and plant responses to biochar.. GCB Bioenergy published by John Wiley & 

Sons Ltd. DO - 10.1111/gcbb.12885 

Omondi, M. O., Xia, X., Nahayo, A., Liu, X., Korai, P. K., & Pan, G. (2016). Quantification of 

biochar effects on soil hydrological properties using meta-analysis of literature data. 

Geoderma, 274, 28–34. https://doi.org/10.1016/j.geoderma.2016.03.029 

https://onlinelibrary.wiley.com/doi/full/10.1111/gcbb.12295
https://doi.org/10.1016/j.scitotenv.2020.136857
https://doi.org/10.1016/j.geoderma.2016.03.029


 

43                                                   

 

O’Toole, A., Andersson, D., Gerlach, A., Glaser, B., Kammann, C., Kern, J., Kuoppamäki, K., 

Mumme, J., Schmidt H-P., Schulze, M., Srocke, F., Stenrød, M., Stenström, J., 2016. Current and 

future applications for biochar. In: Biochar in European soils and agriculture: science and 

practice. Edited by Shackley, S., Ruysschaert, G., Zwart, K., Glaser, B., Abington: Taylor & 

Francis Group, 253-280. 

Razzaghi, F., Obour, P. B., & Arthur, E. (2020). Does biochar improve soil water retention? A 

systematic review and meta-analysis. Geoderma, 361, 114055. 

https://doi.org/10.1016/j.geoderma.2019.114055 

Rebbeck, M.A. (2018) BIOCHAR TRIAL. UNDER NON-IRRIGATED PASTURE. A report for 

Adelaide and Mount Lofty Ranges NRM. 

Rebbeck, M.A. (2018a) Replicated Trial Report - SOIL HEALTH PROJECT A report for AMLR 

NRM, June 2018, on behalf of Fleurieu Farming Systems Inc  

Rebbeck, M.A. (2018b) 5 CASE STUDY SITES - SOIL HEALTH PROJECT A report for AMLR NRM, 

June 2018, on behalf of Fleurieu Farming Systems  

Rebbeck, M.A and Joseph, S. (2020) Biochar feed supplement in dairy to improve milk yield 

and landscape health.  A technical report for the SA Dairy Industry Fund.   

Rebbeck, M.A. (2022) Biochar and Dung Beetles - Soil and pasture production benefits. A 

report for the Australian Government National Landcare program.   

Robb S., and Joseph. S., 2020.  A Report on the Value of Biochar and Wood Vinegar: 

Practical Experience of Users in Australia and New Zealand Version 1.2 – April 2020. ANZ 

biochar industry Group. 

Sara Taherymoosavi, Melissa Rebbeck, Stephen Joseph, Paul Munroe, Guanhong Chen, 

Maree O’Sullivan, Wayne.S Pitchford (2021). The benefits of biochar fed to cows for the 

farming system. Pedos202106319.R2.  In Press here 

Schandl, H and Wiedman, T (2013). Australia’s consumption of natural resources – a report 

card – CSIROscope. 

 

Schmidt, H-P., Hagemann, N., Draper, K., Kammann, C., 2019. The use of biochar in animal 

feeding. PeerJ 7: e7373. DOI: 10.7717/peerj.7373. 

Smith P. 2016. Soil carbon sequestration and biochar as negative emission 

technologies. Global Change Biology 22: 1315–1324. DOI: 10.1111/gcb.13178 

Winders, T.M., Jolly-Breithaupt, M.L., Wilson, H.C., MacDonald, J.C., Erickson, G.E., Watson, 

A.K., 2019. Evaluation of the effects of biochar on diet digestibility and methane production 

from growing and finishing steers. Translational Animal Science. 3(2), 775-783. DOI: 

10.1093/tas/txz027. 

Zhai, H.-O. Pörtner, D. Roberts, J. Skea, P. R. Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. 

Pidcock, S. Connors, J. B. R. Matthews, Y. Chen, X. Zhou, M. I. Gomis, E. Lonnoy, T. Maycock, 

M. Tignor, & T. Waterfield (Eds.), Global warming of 1.5°C. An IPCC special report on the 

https://doi.org/10.1016/j.geoderma.2019.114055
about:blank
about:blank
https://drive.google.com/file/d/1uOr2VDpBhF-d_Bb1ZQz3eaktUXnLlyFu/view
https://drive.google.com/file/d/1uOr2VDpBhF-d_Bb1ZQz3eaktUXnLlyFu/view
https://drive.google.com/file/d/1LtMi8nWccR9wNU8_NwkomnCMzJLN5Q8m/view
https://drive.google.com/file/d/1LtMi8nWccR9wNU8_NwkomnCMzJLN5Q8m/view
https://drive.google.com/file/d/1AQftekbpgXejJPB-oxPlBA4FJ5McILCB/view
https://drive.google.com/file/d/1AQftekbpgXejJPB-oxPlBA4FJ5McILCB/view
https://drive.google.com/file/d/15XdUnCF24b2ZAlfLnnrwdEMRPXHSPU64/view?usp=sharing
https://drive.google.com/file/d/15XdUnCF24b2ZAlfLnnrwdEMRPXHSPU64/view?usp=sharing
https://drive.google.com/file/d/15XdUnCF24b2ZAlfLnnrwdEMRPXHSPU64/view?usp=sharing
https://drive.google.com/file/d/15XdUnCF24b2ZAlfLnnrwdEMRPXHSPU64/view?usp=sharing
https://drive.google.com/file/d/15XdUnCF24b2ZAlfLnnrwdEMRPXHSPU64/view?usp=sharing
https://blog.csiro.au/australias-consumption-of-natural-resources-a-report-card-2/
https://blog.csiro.au/australias-consumption-of-natural-resources-a-report-card-2/
https://onlinelibrary.wiley.com/doi/full/10.1111/gcb.13178
https://onlinelibrary.wiley.com/doi/full/10.1111/gcb.13178


 

44                                                   

 

impacts of global warming of 1.5°C above pre-industrial levels and related global 

greenhouse gas emission pathways, in the context of strengthening the global response to 

the threat of climate change, sustainable development, and efforts to eradicate poverty. 

https://www.ipcc.ch/sr15/chapter/chapter-4/ 

 

 

https://www.ipcc.ch/sr15/chapter/chapter-4/

