ANZBIG SUBMISSION:
NSWEPA - Draft Revised Energy From Waste Policy Statement
April 2021

Thank you for the opportunity to provide comments to the NSWEPA on the Draft revised Energy From
Waste Policy Statement, on behalf of the Australian New Zealand Biochar Industry Group (ANZBIG).
ANZBIG 1 was launched at the 2020 ANZ Biochar Conference as a formal industry cluster to facilitate
the growth of the Australian biochar industry, and represents over 200 members from individuals
through to multi-national companies.
The NSW Government has committed to Net Zero 2050. Negative Emissions Technologies will be
critical to achieving this commitment. Biochar has been recognised by the IPCC (Intergovernmental
Panel on Climate Change, 2018) as one of six key Negative Emissions Technologies to help remove
approximately 1,000 Gigatons of excess carbon dioxide in our atmosphere by 2100. Nature has
perfected the capture of CO2 through plant growth, however plant organic matter normally
biodegrades back into the atmosphere via the carbon cycle. Modern technology can also be used to
sustainably convert unused biomass into long-term stable biochar via pyrolysis, providing a carbonrich solid product for numerous applications. These include applications in agriculture, construction
and roads, steel reductants, and biomaterials for the new carbon economy - replacing fossil-fuel
derived carbon in solid carbon materials. Pyrolysis of biomass can potentially produce hydrogen from
syngas, further facilitating transition from fossil fuels and subsequent avoided emissions in key areas
such as transport. Biochar applications are now globally recognised as an important mechanism for
climate change mitigation via Carbon Capture, Utilisation and Storage (CCUS), particularly in Europe,
China and the US. Large organisations such as Microsoft are now investing in carbon credits from
biochar Negative Emission Technologies to meet their strategic Net Zero 2050 commitments (see here
and here). Renewable energy is a potential co-product and co-benefit of biochar production, enabling
recovery of the full resource value of feedstocks in commercial scale operations. Biochar production
globally is rapidly expanding, including in the USA, the EU and China. Production in China alone has
been estimated at over 300,000 tpa as of 2018 2.
Decades of intensive research in NSW and worldwide has produced over 10,000 published papers
demonstrating the ability of biochar to enhance soil productivity, sequester carbon, reduce GHG
emissions from organic residues, and immobilize heavy metals and organic pollutants in soil.
Production of biochar reduces emissions from open burning of biomass residues. Biochar production
could be used to efficiently manage agricultural/forestry residues and woody weeds, and reduce fuel
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formerly known as the Australia New Zealand Biochar Initiative (ANZBI)

2

Professor Genxing Pan / Professor Stephen Joseph, Presentation to ANZBC, 2019

loads, for bushfire management. Over 70 Mt of potentially available biomass is estimated in Australia
each year from agricultural crop stubble, grasses and forestry alone 3.
Biochar production can support nutrient recovery, beneficial use of otherwise wasted biomass
resources, and implementation of the circular economy. Applications beyond agriculture include
roads, construction and in various carbon products. Organisations such as the European Union have
now drafted frameworks to enable biochar use in agricultural fertilisers.
Plate 1: Headline regarding Australian biochar carbon credits used by Microsoft for their Net Zero
2050 strategy (Renew Economy, March 2021 – see full article here)
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Spatial Assessment of Potential Biomass for Bioenergy in Australia (CSIRO, 2016); National Bioenergy Roadmap Submission (ANZBIG,
2020)
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ANZBIG has provided a summary below of issues faced by the emerging industry in NSW, and then
further below provides recommendations to address these issues.

Example Challenges Faced by the Biochar Industry in NSW
Biochar production and use in NSW could be significantly improved through outcomes-focused
improvements to environmental regulations, which are currently inhibited in the following ways:
1. Air emissions from biochar production:
POEO (Clean Air) Regulation controls the composition of flue gases, according to Schedules of
permissible concentrations, further updated and regulated via related EPA Policies and
guidelines providing specific current requirements, including emissions testing, controls and
monitoring (e.g. Energy from Waste Policy and the Eligible Waste Fuels Guidelines, the latter
seeking to regulate feedstocks presenting lower risk of harm to people and the environment).
Total emission (loads) of pollutants is proportionate to the combination of both discharge
volume and concentration, not just concentration. It is possible for a very large volume emitter
with low concentrations (e.g. an industrial incinerator with very expensive emissions control
equipment) to emit a much higher total load to the environment than a very small volume
emitter with relatively higher emissions criteria (e.g. a farm scale biochar producer).
Regulation of overall environmental risk should appropriately consider multiple factors, rather
than relying solely on emissions concentration criteria alone. Non-commercial and small-scale
applications typically display very different environmental risk profiles to large scale
operations, as do those operations which lie in between these that may be subject to the same
detailed emissions controls and monitoring as industrial scale operations. However, the same
requirements in NSW can apply to all activities and facilities irrespective of other factors that
are critically proportionate to potential risk, including scale, location, technology type,
processing characteristics, and other factors.
Prescriptive policy and legislation, rather than an outcomes-based and risk-based / loadbased approach, is currently inhibiting what could otherwise be appropriate deployment of
lower impact technologies. Criteria introduced in the new draft policy are even lower than
emissions controls required for industrial scale operations in the EU which is widely regarded
as best practice (e.g. ammonia). Even for industrial scale development it is important that
criteria are appropriately and reasonably achievable. The technical and environmental/health
foundations of criteria proposed should be clearly outlined and referenced.
To put this in further perspective, the current practice of open burning for fuel reduction
(commonly used in agriculture and forestry) produces both high emissions of particulates and
greenhouse gases, as well as significant loss of nutrients and soil carbon. High emissions of
particulates can cause significant health issues, particularly in the elderly. Open burning is
technically prohibited (POEO Act) in most of NSW without approval. These activities are
typically considered where there is an overall net benefit to the community and the
environment of doing so (e.g. bushfire hazard reduction). Substantially less emissions could
be expected if proportions of these same biomass residues were alternatively beneficially
reused through smaller scale, distributed biochar production. In addition to reducing these
emissions biochar production can also help build soil health and retain nutrients from poorly
wasted wood and residues through far more sustainable management of our natural
resources. Accordingly, if an alternative process that meets and exceeds the environmental
performance of open burning is available such as biochar production, then it is logical that
such a process should also be approvable.
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The aim of the table below provides a simple relative and indicative perspective of
environmental risk, particularly in relation to small/farm scale distributed biochar systems.
Larger scale biochar projects (including integrated bioenergy) also perform better than open
burning, and are assessed in appropriate detail through EIA processes in NSW.
Table 1: Relative comparison of air emissions from various sources
Aspect

Scale of
Activity
Particulate
Emissions
NOX, CO2
emissions

Bushfire /
Large Scale
Hazard
Reduction
Burning
Very large refer Plate 2
below
Very large
(some seen
from space)
Very high

Activity and Relative Scale of Impacts
Open Burning
Diesel Tractor
Small / Farm Scale
(e.g. as used in
biochar production

agriculture and
forestry and
localised Hazard
Reduction Burns)
Large

Small scale /
localised

Small scale/
Localised

Large

Small scale /
localised

Lower than tractors

High

Localized but
typically not
controlled

Lower NOx than
tractors.
Carbon negative.
Could also reduce risk
of bushfire hazards
through better fuel
hazard management.

Plate 2: Relative Context: Cumulative effect of approved Hazard Reduction Burns – Hunter,
Sydney and Illawarra (ABC News 27th April, 2021).
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2. Application of biochar to ‘land’:
In addition to considering relevant requirements of the EPA’s Energy From Waste Policy
Statement and Eligible Waste Fuels Guidelines, where application of biochar to land is
proposed within NSW a Resource Recovery Order (RRO) and Resource Recovery Exemption
under the POEO (Waste) Regulations are required via the NSWEPA for generators and
processors of waste biomass to produce biochar via thermal treatment and to use it in all
forms of land application, including as a soil amendment but also other forms of land
application including in roads and concrete. ANZBIG have been in consultation with the
NSWEPA Resource Recovery and Innovation unit and we understand that an RRO Application
for biochar application to land can be considered on a risk-based / case-by-case basis. The
same approach should be available under the EfW Policy Framework if it is applied to biochar
projects. There is currently potential for other discrepancy and misalignment between the
RRO process and the EfW Policy, including land application of certain chars which could be
demonstrated environmentally appropriate for use in roads and concrete. For example,
footnotes to Table 5 of the EfW Policy Statement state that “EPA may consider increases to
maximum allowable percentage of residuals from facilities receiving mixed municipal and C&I
waste where a facility intends to use the biomass component from that process for energy
recovery, rather than land application” (i.e. preferences complete waste to energy (linear)
rather than recycling a component into chars). “Biochar or char materials produced from
facilities using mixed waste streams will not be able to be considered for land application or
improvement agent”. This prescriptive approach limits technological innovation to develop
solutions that meet appropriate environmental performance criteria in order to allow such to
occur (e.g. leaching/ bioavailability etc). This constrains potential solutions which may provide
a higher order use than just linear waste to energy only. For additional perspective, the
materials currently used to make roads (bitumen etc) have greater environmental and WHS
risks than biochars.
The related RRO Approvals process also currently includes some issues which could be
improved. For small scale biochar operators located within Regulated Areas, practical
management of exemptions and the NSW Waste Levy currently present investment risk. The
emissions, feedstock and product-testing required to support the combined relevant NSW
approvals (including both RRO and emissions testing requirements under EfW Policy and
Eligible Waste Fuels Guidelines) can cost hundreds of thousands of dollars. This is generally
unviable for small-scale/non-commercial producers, who display very different risk profiles
to large scale operations as noted earlier above.
3. Lack of viable demonstration pathways for new innovative technologies (pilot/R&D)
Current policies do not provide a pathway for demonstration of technologies via an
appropriate and cost-effective approach. The same prescriptive (and often onerous)
requirements (e.g. emissions testing in particular) apply for startup pilot scale plants as for full
commercial and industrial scale operations. Staged approaches could be considered for pilot
plants (risk based in appropriate locations), with preliminary emissions testing over a shorter
period which could trigger investment into further detailed testing over a longer period if the
pilot shows promise for commercial scale up, subsequently attracting proportionate funding.
Investment uncertainty is a key inhibitor to innovation acceleration. Government facilitation
of appropriate pilot research and development programs can significantly help overcome this.
4. Definition of Waste
Relevant NSW legislation (POEO, WARR Act) is broad (e.g. “any unwanted or surplus
substance” / “any discarded, rejected, unwanted, surplus or abandoned substance”, among
other definitions). When a biomass residue is moved offsite it automatically becomes defined
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as a “waste” and subject to various waste transportation, storage and processing provisions,
even in the case of recoverable resource material for beneficial reuse (such as sawdust).
Waste is also subject to the significant NSW Waste Levy in controlled regions unless exempted
(see above), adding to the financial burden. Accordingly, ANZBIG is currently consulting with
EPA toward a general exemption for low risk feedstocks and biochar production (with projectspecific RRO still required for other applications). Overall these issues inhibit resource
recovery, restrict EPA’s ability to facilitate such, and impede investment for both small scale
and larger scale biochar and bioenergy operations.
5. Regulatory Clarity & Currency (Energy Recovery Facilities / Eligible Waste Fuels)
The definition of Energy Recovery Facilities requires any facility other than those processing
currently prescribed Eligible Waste Fuels (including for example biosolids) to satisfy all
technical requirements listed in the policy. The production of biochar from all forms of
feedstocks (including biosolids) is a higher order use in its own right as a high value form of
carbon recycling and should not be considered just an Energy Recovery Facility, unlike
incinerators. It is not undertaken at the same scale as waste incineration, and different riskbased regulation requirements are appropriate.
6. Lack of Understanding
Understandably, modern bioenergy and biochar technologies and applications are less
understood within EPA (and also councils/DPIE) than conventional materials such as coal due
to their limited exposure to commercial applications of these technologies, and their relatively
more recent development. However, well over 10,000 published peer reviewed research
papers have now been published on biochar globally, producing a wealth of knowledge to
inform safe production and beneficial use of biochar. Indeed, we know more about biochar
than we do about compost. EPA’s specific requirements to operate firstly as a regulator can
inhibit potentially positive roles in facilitation. Other states (e.g. Qld) provide dedicated
support to accelerate the benefits of an expanding bioenergy sector.
ANZBIG is currently engaged in productive discussions with the EPA’s Resource Recovery
Innovation Unit to advance biochar production and use in NSW, including addressing any gaps in
the national Code of Practice and additional requirements for operators to meet additional needs
in NSW. ANZBIG welcomes further positive discussions with other relevant units within NSWEPA.

Recommendations
The biochar industry is eager to work with the NSW EPA to identify appropriate improvements to
regulations and policy to support the deployment of beneficial biochar production systems.
Applying a risk-based and outcomes-focused approach, our recommendations include:
(i) Revising air emissions requirements for smaller/ lower risk facilities and establishing a
total load-based approach, including considerations on a case-by-case risk basis as
appropriate. For example, for farm scale below typical commercial viability thresholds (eg
500 t of dry feedstock per year per farm), and through provision of options for staged
testing requirements and consideration of location (non-populated/rural areas etc).
Provision for exemptions should also be included where a better environmental outcome
can be achieved by alternative approaches, to encourage innovative technologies in line
with the objectives of the policy.
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(ii) Provide a viable pathway to enable R&D pilot/demonstration plants with appropriate
testing requirements (e.g. staged/triggered detailed testing following preliminary testing),
including risk-based consideration of appropriate emissions criteria to be applied, thus
encouraging innovation;
(iii) Develop a general RRO Exemption for biochar appropriately produced from specific lowrisk feedstocks of appropriate quality and application rate (to complement the existing
pathway of only project-specific RRO Exemptions). ANZBIG has already commenced
positive discussions on this with EPA which proposes a bridging document to integrate
with ANBIG’s national Code of Practice to meet EPA’s specific requirements for NSW. It is
also recommended that the approved exemption periods for appropriate
feedstocks/applications be increased to provide investment certainty where practicable;
(iv) Improve Regulatory Clarity for biochar production (especially where bioenergy recovery
is also involved) as being separate from (and preferentially excluded from) conventional
waste to energy (e.g. incinerators) as defined Energy Recovery Facilities. Further revision
of definitions of Eligible Waste Fuels could also be considered to aid clarity (for example,
in regards to biosolids and co-processed source-separated materials, including where
biosolids are co-processed with appropriate biomass for energy balance and carbon
neutrality etc).
(v) Regulate biochar product quality based on assessment of bioavailability rather than
total concentrations for of substances of concern. This already has regulatory
precedence in NSW for aspects such as water quality;
(vi) Review regulatory definitions of waste and opportunities for improved resource
recovery. The current POEO and WARR Act definitions of waste could be revised to
encourage appropriate resource recovery whilst still providing protection of inappropriate
waste disposal.
(vii) Provide government facilitation officers for bioenergy and biochar (separate to EPA)
who can work closely with both industry and relevant units of EPA (in regards to air
quality, waste & resource recovery etc) and also with broader government agencies (DPIE
etc) and Councils to help bridge knowledge and understanding gaps and improve approval
assessments and efficiencies.
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For further context an outline of some of the key benefits of biochar for the community, the
economy and the environment are provided below, including climate change mitigation as a
Negative Emission Technology. Further details are provided within ANZBIG’s recent submissions to
government on the national Bioenergy Roadmap and Technology Investment Roadmap in 2020 on
our website www.anzbig.org/resources.

1. Carbon Abatement Potential
The growth of biomass is considered the most efficient method currently available to extract carbon
dioxide from the atmosphere. However, natural biomass is easily degraded by microorganisms
releasing carbon back to the atmosphere in the form of greenhouse gases (the carbon cycle).
Alternatively, when biomass is pyrolyzed, the organic carbon is converted into solid (biochar), liquid
(bio‐oil/wood vinegar), and gaseous (pyrogas/syngas) carbonaceous products for various uses.
Depending on the specific technology type and process settings, for every tonne of infeed biomass
around a third (and up to a half) of the carbon can be sequestered into solid biochar. Biochar
bioenergy systems are currently the only available technologies that can concurrently provide both
energy (and/or syngas for valuable industrial derivatives including ammonia) and significant carbon
sequestration.
Significant biomass resources are currently being wasted which could potentially be diverted to
beneficial biochar and bioenergy. For relative current context, global biochar production capacity (led
by China) is ~<1% of the volume of biomass being wasted annually in Australia alone.
The mode comprehensive study of the global potential for abatement through biochar, published in
the prestigious journal Nature, found that producing biochar from biomass (such as organic waste
that does not compete with food production or increase land use) could sequester the carbon
equivalent to 12% of total global CO2 emissions, which is on par with (offsetting) emissions from the
entire global transport sector.
The feasible abatement potential of biochar in NSW alone has been estimated at 1.6 Million tonnes
CO2e per year (Prof. Annette Cowie pers.comm), equivalent to 1.2% of NSW total annual emissions or
taking nearly 350,000 passenger vehicles off the roads (USEPA, 2018). This is based on the
conservative assumed use of 10% of crop residues, 50% of feedlot manure and poultry litter, and 90%
of processing residues (nut shells, gin trash, rice hulls) and urban greenwaste.
The IPCC has also stated that lack of action to address land degradation will increase emissions and
reduce carbon sinks, and is inconsistent with the emissions reductions required to limit global
warming to 1.5°C or 2°C. Better management of soils can offset 5–20% of current global
anthropogenic GHG emissions. Measures to avoid, reduce and reverse land degradation are available
but economic, political, institutional, legal and socio-cultural barriers, including lack of access to
resources and knowledge, restrict their uptake.
Soil carbon (Soil Organic Carbon) plays a key role in soil productivity and represents the largest
terrestrial sink for carbon. Improving agriculture to build soil carbon is one of the best options for
reversing climate change while supporting sustainable farming. 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).
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Additionally, biochar has also been shown to increase soil carbon in excess of the carbon added in
biochar itself (‘negative priming’), as demonstrated in this decadal study published in the respected
scientific journal Nature (Weng et al 2017).
Theoretical Potential For Biomass to Biochar and Bioenergy in Australia:
The theoretical potential for unused biomass conversion to biochar and its co-products in Australia is
estimated further below (ANZBIG 2020):
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.
** Conservative estimate on current markets. Puro Earth CORCs credit value June 2020: Euro €30/t CO2e (~AUD $48/t CO2e
@ exchange rate 1.6) and typical >3t CO2e per tonne of biochar,  i.e. current credit value June 2020 AUD ~$140/t
biochar. For further relative context, the Stripe project in USA recently paid over USD $100/t CO2e for (non-biochar)
voluntary market carbon sink products, nearly triple the conservative estimate above. https://stripe.com/blog/firstnegative-emissions-purchases

Current global biochar production is estimated in the range of 500,000 tpa led by China, Europe and
the US. Further details are provided in Section 4, Part 1 within ANZBIG’s submissions on the Bioenergy
Roadmap and Technology Investment Roadmap (see www.anzbig.org/resources). Biochar production
and use in Australia is still emerging at around 5,000 tpa, but is growing and has significant potential,
as indicated by commercial benefits provided in a Users Report / White Paper prepared by ANZBIG
available on our website, and also detailed further in Part 1 of our submissions on the Bioenergy
Roadmap and Technology Investment Roadmap noted above.
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Below: The natural Carbon Cycle, and the context of biochar to provide carbon removal
(sequestration)

In addition to the sequestered
carbon within biochar itself, use of
biochar can also “turbocharge”
other key Negative Emission
Technologies through enhancing
plant growth, activating soil
microbial growth (soil carbon),
enhancing binding sites in
weathered soils, and through new
integrated roles in BECCS / BECCU
providing additional methods
beyond bioenergy with geo-
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Below: Global Problem to Global Opportunity….

Above Sources: Rainbow Bee Eater Pty Ltd (2020)
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2. Regional Jobs and Post-Covid Economic Recovery
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
o

Morrison government’s recent National Covid 19 Commission Report aims to
stimulate economic recovery with a focus on energy (including biogas).

o

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.

3. Alignment with the UN Sustainable Development Goals (SDG’s)
The well documented benefits of biochar across multiple sectors of the economy (detailed in Section
4 and Appendix 1 of ANZBIG’s separate submissions on the Bioenergy Roadmap here) can play an
important role in all three components of the triple bottom line of sustainability (environment,
economic, social). Biochar production can also assist the government and community toward meeting
a number of the seventeen (17) international Sustainable Development Goals (SDG’s) established by
the United Nations.
ANZBIG have included sustainable supply of biomass for biochar bioenergy at the heart of the new
draft Code of Practice proposed for the emerging industry cluster in Australia and New Zealand.
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As discussed further in Section 8.4 of ANZBIG’s submission on the Bioenergy Roadmap, a number of
international (and national/state) bodies are providing frameworks to help guide sustainable use of
biomass for bioenergy. For example the United Nations Council on Sustainable Biomass Production
- Draft Provisional Standard for Sustainable Production of Agricultural Biomass. Other international
organizations including in the European Commission (among others) have investigated sustainability
indicators and criteria for biomass utilization for bioenergy (examples here).
Below: The potential role of Biochar to assist in meeting the UN SDGs:
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4. Industry Code of Practice
ANZBIG recently developed an industry Code of Practice (COP) which promotes the sustainable use
of biomass residues as a resource rather than a waste typically burned or landfilled, and aims to
provide regulatory, community and consumer confidence in the quality of biochar grades sold for
different applications. The COP defines three primary grades of char (Premium, Standard and
Industrial Grade) that help guide appropriate applications. ANZBIG recently consulted with NSWEPA
Resource Recovery and Innovation unit for feedback on the COP, which was provided by EPA and is
currently being considered in updates of the COP. Additionally, in consultation with NSW EPA, ANZBIG
is seeking to develop a ‘bridging document’ use in combination with the national-focused COP to guide
biochar producers and users to additional requirements for operation and use within NSW. Combined
with the other strategic activities of ANZBIG, the COP will help guide the industry to reach full maturity
to deliver economic, environmental, and social outcomes now and into the future, whilst providing
significant co-benefits including for the transition from linear use of resources to the circular economy.

Thank you for taking this submission into account and we look forward further ongoing discussions
with the NSW EPA.

Kind regards,

Don Coyne

Nigel Murphy

Executive Director, ANZBIG

Chair ANZBIG, Chair Victorian Clean Technology Cluster
Director / Principal Environmental Scientist, Earth Systems

Craig Bagnall

Professor Stephen Joseph

ANZBIG Advisory Board

Fellow Australian Institute of Energy, Order of
Australia (AM)

BE(Env), CEnvP(IA Specialist)

Founding member IBI and ANZBI, Web of Science
highly cited researcher

Director Environment & Regulatory
SEATA Group

Visiting Professor (UoN, UoW, NEU, NAU, GU)

On behalf of the ANZBIG Advisory Board

ANZ Biochar Industry Group (ANZBIG)
Contact: c/o Don Coyne, Executive Director
Email: execdirect@anzbig.org
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