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For 16 years the group 

has been bringing together 
multidisciplinary groups of leading 
researchers thinkers, stakeholders 
and policy makers to consider 
issues that are important to 
Australia’s Future. 

Its topics have ranged across the 
social, economic and environmental 
spectrum including climate 
change policy, economic inequality, 
ecosystem services, end of 
life choices, illicit drug policy, 
determinants of wellbeing and 

re-greening Australia. The group is 
administered by a voluntary Board 

and has a youth wing, which is 
currently exploring the future of 
work for young people.

The group depends on tax-exempt 

donations for its activities and 
is a registered research organisation 
with the Commonwealth 
Department of Education. 

This report has been prepared by 

a steering group appointed by the 
Board of Australia21 in consultation 
with participants and contributors 
to the roundtable and the discussion 
paper which preceded and prompted 
the roundtable. The discussion 
paper can be downloaded 
from the Australia21 website  
www.australia21.org.au. 

About  
Australia21

Australia21 is an independent 

public policy think tank for the 
public good. It was founded in 2001 

to develop new frameworks for 
understanding complex 

problems that are important 
to Australia’s future.
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This report is a synthesis of 

an exchange of views between 
a diverse group of scientists, 
entrepreneurs, experienced 
government policymakers and 
futurists who met in Parliament 

house Canberra in November 2016 to 

examine the current state of activities, 
expectations and possibilities 
which micro-algae and macro-algae 
(seaweeds) are making and could 
make to Australia’s future.

Algal farming for purposes other 

than waste treatment is simply one 

approach to the capture of incident 
solar energy and its conversion 
to a product for final consumption 
(fuels, foods, high value molecules), 
or a product that forms part of 
a supply chain that leads to a 
product for final consumption. 

In order to find a place in the 
Australian industrial structure 
on a commercial basis it needs not 
only to be technically feasible, but 
also to be competitive in the light of 
an appropriate weighing up of the 

physical, economic and social criteria. 
Questions to be addressed include 
whether algal farming is the best 

way of harvesting the solar energy 

incident on the land in question; 
whether it constitutes the best 
use of the land in question, and the 
water required to farm the algae 
(noting that in any area-extensive 
aqueous farming evaporation 
will be an important factor); 
and whether and under what 
circumstances the process is likely 
to be reliable enough and scalable 
enough to make a significant 
contribution to Australia’s needs 
in the relevant industrial and/or 

consumption domain(s).

Algal farming for waste treatment is 

a separate issue. It is an application 
that shows considerable potential for 
the removal of nutrients from runoff 
from Queensland farms that pose 
a threat to the Great Barrier Reef. 
It could potentially have a beneficial 
effect on the economics of other 
applications by providing a by-product 
algae stream that could be processed 
to produce valuable products.

There are many complex questions to 
be addressed in order for the potential 

national contribution of algal farming 
to be understood and fully realised. 
Further layers of complexity are added 
by the fact that any examination of 
their role must take place against the 
background of a changing climate, 
a growing world population, and the 

likelihood of increasing international 
disciplines upon activities that 
add to the burden of greenhouse 

gas emissions ― in particular, 
but not limited to, the production 
and use of fossil fuels.

The optimum solutions to questions 
of this complexity are unlikely to 
be discovered within the required 
timescale by individual researchers 
and investors pursuing self-identified 
projects, however laudable. My key 
take-outs from the Roundtable 

are that this is going to require 
a nationally coordinated approach 
― not necessarily a highly 
centralised one ― and significant  
government funding of 

pre-competitive research, 
the benefits of which can be 
available to all stakeholders.

It is not the role of Australia21 to 
lead this effort but we are pleased 
to have helped to set the ball rolling 

and stand ready to do whatever we 
can to facilitate further progress.

Foreword 
by Chair Australia21

Paul Barratt is a founding director of Australia 21 and its 
current Chair, and is an Adjunct Professor in the School of 
Humanities the University of New England. He spent most 
of his career in the Commonwealth Public Service, mainly 

in areas relating to resources, energy and international 
trade, culminating in appointments as Secretary to the 

Departments of Primary Industries and Energy (1996–98) 
and Defence (1998–9).
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High hopes for the contribution that 
these substances could make to the 
modern Australian economy have 
been held for the past thirty years, 
and although there has been a degree 
of hype in these expectations in 
the past, experience around the 
world as well as in Australia now 

indicates that an algal industry that is 
carefully built on evidence and market 
success could contribute positively 
to Australia’s future.

More than $100 million has been 
invested, mainly by the private 

sector, in Australia in recent years 
in recognition of Australia’s natural 
assets for growing micro and macro 
algae and their now proven capacity 
to provide high-value molecules 
of nutritional, pharmaceutical and 
health significance. This activity 
is now well developed in a number 

of Australian companies and is the 
leading edge for other developments 

relating to lower value products 
and functions. 

Much effort in the past has focussed 
on the potential of algae to be used 

in the manufacture of biofuels, 
which, while technically feasible is not 
currently economically practicable. 
Algal products are also being used as 
feedstock for the aquaculture industry 
and, where large amounts of algal 

biomass are available, can be used 
as alternative feedstock.

Particular attention is currently 
being paid to the capacity of algae 
to remove pollutants from water 

and to rehabilitate contaminated 
water supplies. This application 
has been extensively pilot tested 

in estuaries contaminated by 
nutrient runoff from farmlands 
in Queensland that is threatening 
the Great Barrier Reef.

Not only is Australia richly 
endowed with sunlight, land, 
pollutant-rich water and multiple 
species of micro-algae and 
macro-algae, but the experience in 
several successful and less successful 
Australian companies and among 
a community of scientists, some of 
whom have been at the leading edge of 

this rapidly developing science, is now 
available to advance thinking and 
planning for the role that algae can 
play in the context of a challenging 
economic and environmental future.

The meeting recognised that 
these activities need improved 
coordination and a coherent 
roadmap that can be supported 
by the existing companies and 
scientists as well as enabling broader 
understanding in the community 
and in government agencies. It was 
agreed that in order to realise the 

national potential from algal farming, 

the industry must work more closely 
together and with governments at 
all levels.

The meeting agreed that as well as 

building a collaborative industry 
group and developing a roadmap, 

the nascent industry could play 
an important role in helping to 

save Australia’s most valuable 

ecological and tourist asset, 
The Great Barrier Reef.

A direct outcome of these 
discussions is likely to be the 
formation of a new working group 

to represent the algal industry in 

its discussions with governments 
and investors.

Executive 
summary

Australia21, a think tank for the public good, 
invited a diverse group of scientists, entrepreneurs,  

experienced government policymakers and futurists  
to meet in Parliament House, Canberra in November 

2016 to examine the current state of activities, 
expectations and possibilities which micro-algae 

and macro-algae (seaweeds) are making and 
could make to Australia’s future.
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Introduction and  
background to the meeting

The culture of microscopic algae and macro-algae 
(seaweeds) in ponds or bioreactors and subsequent 

harvesting for oil, protein and carbohydrate, offers the 
scope for new aquaculture industries producing a range 

of products, such as livestock feed, health foods, plastics, 
textiles, paper and petrochemicals and biofuels. They can 

also be used to harvest nutrients from wastewater, 

for example in sewage treatment, intensive agriculture, 
meatworks, and food factories or remove otherwise 

dangerous trace chemicals. This potential is globally 
demonstrated by active research and development, 

investment and the existence of successful entrepreneurial 
companies both in Australia and overseas.

Algae require sunlight, water and 
nutrients to grow, all of which 
are available in abundance in 
many parts of Australia and thus 

offer the potential for supporting 
decentralised regional activities 
with significant employment and 
economic multiplier benefits. 
Algae can be grown in areas where 
they do not compete with existing 
farming industries but instead make 

use of waste-streams. With high 
solar radiation, due to our sunny, 
cloudless skies, and large landmass, 
Australia appears to enjoy a natural 
advantage that could be used in 
algal farming opportunities.

Yet, despite repeated claims for 
its potential, this activity has been 
quite slow to develop in Australia. 
As with any new ventures, 

the realisation of the potential 
for the activity requires a holistic 
examination of the physical, 
economic, environmental and 
societal dimensions of the full 
value proposition.

Algae largely consist of water, 
lipid, protein and carbohydrate. 
They offer an interesting potential 
as a new form of stockfeed to 
support Australia’s rapidly 

expanding fish, crustacean 
and shellfish aquaculture sector 
(our fastest growing primary 
industry) and as a feed supplement 
for cattle, pigs, poultry and other 
intensively-farmed livestock.

They also offer a wide variety of 
high-value human health foods 

and dietary additives, rich in 
naturally-occurring nutrients 
such as beta-carotene and omega-3 
and omega-6 oils, which are linked 
with a reduction in chronic diseases 
such as heart attacks and strokes, 
currently the major killers and 
disablers of Australians. The role 
of algae in providing preventative 

benefits at a larger scale to the 
national healthcare system is 
well worth exploring.

One of the versatile aspects of 
algal culture is the ability to 
switch between different species 
of organism, with the potential to 
meet changed markets and end uses 
of the crop at short notice. This offers 
the possibility of steadier returns and 

employment than other single-use 

or limited-use crops.

The United Nations has warned of an 
impending crisis in world freshwater 
supplies by the 2030s, with demand 

forecast to outrun supplies by 40% 
and 4 billion people already facing 
acute water stress one month of the 
year or more. This will cause a sharp 
revaluation of water and food prices, 
both actual and virtual, in the world 
trade system.
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Freshwater scarcity is less important 
for algal culture, as some algal 
species also grow in brackish and 
marine water. Algae additionally 
offer a major pathway for improving 
‘waste water’, by removal of surplus 
nutrients and other organic pollutants. 
This can enable far greater recycling 
of scarce urban and industrial 
waters, and the reduction of 
eutrophication in rivers, 
lakes, harbours and estuaries, 

which is currently responsible 
for the world’s 470+ marine 
‘dead zones’ and a component of 
the ongoing decline of the Great 
Barrier Reef. Coupled with water 
recycling technologies including 
aquifer recharge, algae could possibly 
become a significant element in 
total water recycling to meet the 
needs of cities into the future.

If the algae used to clean waste-water 
are re-used as stockfeed or even 
human food, the nutrients are 

recycled instead of being ultimately 
lost to the ocean floor. Since fertiliser 
is expected to become both scarce 
and expensive towards the 

mid-century, nutrient recycling, 
especially in cities (which are 
‘nutrient traps’) could become 
an essential element of future 

urban design. The role of algae in 
helping to ‘close the nutrient cycle’ 
is another dimension.

In November 2016 Australia21 
convened a Roundtable of Australian 
experts from diverse scientific, 
policy and entrepreneurial settings, 
to explore the opportunities that 

now exist in Australia for an 

expanded algal industry from 

a national needs perspective. 
Invitees to the roundtable were sent 
a discussion paper, which included 
a series of questions to be addressed. 
Participants were invited to submit 
responses to these questions prior 
to the roundtable and their responses 
were circulated to other participants.

The questions posed to 
the Roundtable were:

What are the potential strengths, 
weaknesses, opportunities 
and threats surrounding the 
development of an algal culture 
industry in Australia?

What are the research 
opportunities, risks and funding 
quantum and sources required to 
develop algal culture into a viable 
Australian primary industry?

What are the likely benefits from 
the development of an expanded 
industry in terms of Australian 
food and fuel security and in terms 
of regional development?

What advice can the Roundtable 
offer operators, investors and 
governments about the future 
of this activity?

With high solar radiation, 
due to our sunny, 

cloudless skies, and 
large landmass, 

Australia appears to enjoy  
a natural advantage 
that could be used in 

algal farming opportunities.
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1. Strengths, weaknesses, 
opportunities and threats 
surrounding the development 
of an algal industry in Australiat

Australian scientists and start-
up companies have been active 
in research and development 
and the piloting of algal farms for 

several decades. The main effort in 
the past has been on the production 
of biofuels, but for several reasons, 

this has not resulted in competitively 
marketable products. 

Companies which have chosen to focus 
on high value products derived from 
micro and macro algae have been more 
successful commercially. The industry 
is still small and somewhat disjointed.

An important strength is the 

demonstrated ability and the 

successful piloting of projects 
aimed at reducing nutrients in 
coastal waters that are draining 
agricultural lands in Queensland.

A weakness has been the failure to 

build a coherent industry structure 
that can interface effectively with 
governments and entrepreneurs 

and build on the experience of 
a large group of researchers. 
Champions are needed to promote 
the benefits, and which algal 
products could contribute to future 
Australian sustainability. A further 
weakness in some cases has been 
the failure to undertake holistic 
assessments of the complete 
value propositions in economic, 
physical and societal terms that are 
underpinned by all the available facts; 
that are evidence based.

An issue that has been slow to 

develop in Australia has been the 

scaling up from small pilot projects 
to the point where large volumes 

of biomass are available for use 

in the production of currently less 
high value products. Scientists in a 
number of universities are engaged 

in successful demonstration projects 
both with respect to growing 
algae and extracting products of 
public importance. Several companies 
are engaged in successful marketing 
of high-value products. But these 
activities cannot at present be 
regarded as an industry that is 

contributing to Australia’s future 
at the level that many of the 
participants feel that it could.

Algae are being used significantly 
as feedstock for the aquaculture 
industry and this activity has 
been fostered by a comprehensive 
program of research and development 
and supported by the Australian 

Government’s Fisheries Research 
and Development Corporation. 
But an equivalent R and D effort has 
not yet been made in the other ways 

in which the algae could be used, 
for example as feedstock for sheep 
and cattle livestock, nor indeed in 
the ways that algae could contribute 
to human nutrition in a warming 
and hungry world.

A real strength, which algal farming 
offers is its ability to make use of 
brackish or salt water and to use land 
that is not suitable for other crops. 
A number of regional areas in 
Australia offer this combination 
together with appropriate sunlight 

and nutrient rich waste from 
other activities.

For an algal industry to prosper in 

Australia it must be solving problems. 
The problem above all others facing 
the world is a changing climate 
and the effect that this will have on 
food production for a still growing 
global population. Protein markets 
will expand at a time when land-based 

agriculture efforts are hampered 
by increasing temperatures. 
An advantage of algal farming 
could be that it will be less negatively 
affected by rising temperatures.

Early enthusiasm for the possible 
role that algal biofuels might play 

in buttressing Australian liquid and 
aviation fuels has not materialised. 
The reason for this has been the 

continuing and unexpected low 
price of fuels derived from Middle 
Eastern oil and the relatively high 
cost of producing biofuels with 
current algal farming methods. 
Nevertheless, the methodology 
for developing biofuels has benefited 
from the years of research and 
many working in the field believe 
that a well-developed algal industry 
in Australia could also help to provide 
the nation with fuel security that 
is currently tenuous and could be 
disastrous in some future scenarios.

The roundtable  
discussions

The all day roundtable discussion was focussed on the 
questions raised in the discussion paper. A transcript 

of the discussion was prepared and what follows is 
an overview of the key issues raised and the broad 

agreement in the group about desirable next steps.
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A challenge and an opportunity 
facing the algal industry is 
the diversity of its potential. 
There are elements of agriculture, 
manufacturing, regional development, 
environmental remediation, and 

health in its repetoire. There are 
also large numbers of candidate 
micro and macro algae available 
to meet special needs. In these 
circumstances, governments do not 
have a convenient slot in which to 
consider the potential of the industry.

In the agricultural world there 
is a well-developed mechanism 
through the Rural Industries 
R & D Corporations for promoting 
new industries. The fisheries 
activities referred to above 
have benefited enormously 
from the mechanisms available 
for agricultural research.

There was firm agreement in the 
group that a continuing focus on 
micro and macro algae offers promise 
to Australia’s future. But to date the 
various scientists and companies 
have not worked closely together, 
nor have they represented to 

the Australian people and their 

government, the ways in which 
a well supported algal industry 
could contribute to Australia’s 
future jobs, growth and wellbeing.

2. What are the likely benefits to 
Australia and to specific regions, 
of an expanded algal industry 
and how might they be captured?

Already, substantial benefits 
are flowing to a small number of 
companies from the sale of high-value 
molecules prepared in relatively 
small ponds or bioreactors.

Substantial preliminary work has 
now also been carried out in a number 
of parts of Australia on the use of algal 

cultures to capture nutrients from 
contaminated wastewater. It is this 
capacity which was seen by the group 
to be the logical leading edge for 
a major expansion of the industry.

The Great Barrier Reef is under 

great duress. Part of the problem 
is climate change and part of it 
is nutrient run-off from farming. 
Governments are focusing large 
amounts of money in efforts to reduce 
the nutrient run-off. Pilot studies 
carried out in Queensland have 
demonstrated that algal farms 

situated strategically in the estuaries 
that drain from farmlands are capable 
of stripping the water of substantial 

amounts of phosphorus and nitrogen. 
A major expansion of this activity 
to include the key catchments 
flowing into the Great Barrier Reef 
could be rapidly mounted, and the 
view in the group was that this 

could substantially and rapidly, 
reduce a major risk factor to the 
continued integrity of the Reef.

An additional advantage of this 

development would be the production 
of large amounts of algal biomass, 

that could be used in the production 
of feedstock for agricultural and 
aqua-cultural purposes, and might 
also be used in the future for limited 
biofuel production. Australia imports 
billions of dollars worth of liquid fuels 
every year. If algal production could 
replace even some of that importation 
it could also generate significant 
numbers of Australian jobs.

A number of regional areas are 

particularly suitable for algal 
farming developments because of 
the availability of land and industries 

that produce significant amounts 
of wastewater. In growing large 
amounts of algae a significant 
problem can be the limited availability 
of carbon dioxide. A number of areas 
in regional Australia meet all the 

criteria for algal farming opportunities 
including the availability of carbon 
dioxide from industrial sources.

Under the climatic circumstances 
that will operate by 2050, conventional 
outdoor farming will become 
particularly difficult and the demand 
for protein by a global population of 

10 billion humans will be critical. 
The human race will not survive 
without nutrients. Algal cultures 
may offer a mechanism for “mining” 
nutrients from diverse environments. 
This, at a time when world fertiliser 
availability is declining drastically.

A real strength, 
which algal farming 
offers is its ability to 
make use of brackish 

or salt water and to use 
land that is not suitable 

for other crops.
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A first task for the current members 
of the nascent industry is to develop 
a strategic roadmap for algal farming 
development as Australia responds 

to the environmental challenges 
of climate change, competing 
demands on ecosystems and human 
population growth. The starting 
point for such a roadmap will be 
the production of more high-value 
molecules, as well as the application 
of algal technology to the future 
health of the Great Barrier Reef.

A focus on the Great Barrier Reef will 
be be an important way of addressing 

a national priority and developing 

track record and momentum for 
the industry.

An expanded research and 
development programme with 

funding from government 

sources will be needed to develop 
roadmap priorities. Australian 
companies are already working 
collaboratively with the rapidly 
growing algal industries in 

Southeast Asia and China.

Every new industry in Australia 
has begun with its detractors and 
sceptics. New industries often cannot 
by themselves fund the essential 

research and development needed 
to build them to full commercial 
competitiveness. The group 
discussed the difficulty for this 
industry in attracting research 
and development funding from 

government in present circumstances 
where a 25% quantum is required 
from industry.

3. Research and Development 
for problems that an expanded 
Algal Industry could help to solve

A substantial research and 
development programme will be 

needed to underpin an expanded 

algal industry. There is a need to 
identify the activities that algae can 
do better than alternative processes. 
In principle, algae can deliver many 
things and make many products. 
But so do other organisms. 
The introduction of specific 
applications will depend on 
many factors. The pharmaceutical 
industry is very well aware of 

the capacity of algae to produce 
specific pharmaceutical and 
nutraceutical products.

A question that requires ongoing 
research is the selection of algal 
species for specific wastewater 
treatment purposes. Water that is 
high in ammonia is very different 
from water containing heavy 
metal concentrations.

Ongoing research is also needed 
around the refinement and extraction 
methods for handling microalgae.

Increasingly, macro algae are being 
successfully used for wastewater 
cleanup because they are cheap 
to grow, robust and easily handled. 
It is necessary to match growth 
technology with the strain that 
is being grown.

One area that is being well 

addressed in the research and 
development domain at present 

is the role of algae in aquaculture. 
The Fisheries Industry Research 
and Development Corporation has 

a substantial research programme 
devoted to this area. The Corporation 
is responding to the needs of its 

client base in the aquaculture area.

Increasingly, macro algae are 
being successfully used for 

wastewater cleanup because 
they are cheap to grow, robust 

and easily handled. It is 
necessary to match growth 
technology with the strain 

that is being grown.
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Despite the general agreement 

that biofuels are not a commercial 
proposition at present, there is 

a view that there should be a 
continuing R & D effort towards 
Australia ensuring its security in 
liquid fuels in the not unlikely event 
of disturbance to the availability 
of overseas oil supplies to meet 

Australian liquid fuel needs. 
While there is a debate about the 
best approach to biofuels, there is 
now considerable understanding and 
commitment in Australia to keeping 
an algal biofuel possibility open.

Another area in which research is 
needed is in the field of algal diseases. 
In some parts of the world these 
have caused serious difficulties with 
otherwise successful algal programs.

The group discussed the importance 
of genetic modification of algal 
species for maximal productivity and 
recognised that this will be a field that 
needs research and political attention.

 With a large range of different water 
crops and opportunities, there is 
justification for a substantial water 
crops sector that involves both macro 
and micro-algae, bacteria, diatoms, 
coccolithophores etc. With all of these 
opportunities there are common 
questions surrounding the solution 
of problems. With a presentation that 
addresses these issues convincingly 
the group is more likely to attract 
public R & D funding.

4. Concluding advice to 
the emerging industry, 
investors and governments

In the final session, each participant 
made a brief statement of the 

conclusions they had reached 
from the day of discussion.

There was agreement about the 

fragmentation of the current 
“industry” and the need for the 
formation of a national working 

group that could represent the 
accomplishments, challenges, 
needs and aspirations of the 

Australian water crops industry 
to the community, to governments 
and to investors. The association 
should identify champions who 
could act as advocates in the political 
and research funding sphere and 
should develop a sophisticated 
communications strategy. 
The development of a more coherent 
industry association will require 
leadership and commitment from 
a small group of people who are 

keen to make it happen. At present, 
although there are a number of 

companies working in this field 
and a number of researchers in the 
universities there is no such thing as 
an Australian industry. A key selling 
point for the development of the 

industry is its potential to help to solve 

environmental problems. At the end 
of the day there needs to be a united 

industry vision to which all players 
can contribute. There is a need to be 
positive, aspirational and persistent. 
A key difficulty for this field at present 
is that it is in a pre-industrial situation 

and there is difficulty attracting the 
quantum of industry funds that would 
in normal circumstances qualify for 
government funds.

There was firm agreement that 
a primary task of the new working 
group would be to develop a roadmap 

that could identify the long-term 
opportunities, challenges and 
ongoing needs of a vibrant 

algal industry. Until such a roadmap 
has been developed, the group would 

not be in a strong position to seek 

the support of governments or an 

expanded private sector. The roadmap 
would need to articulate future 
public benefits resulting from an 
expanded water crops industry. 
The suggestion to develop a 
National Algal Research Alliance, 
which could attract research and 
development funds from government 
and non-government agencies, had 
significant appeal to some members 
of the group.

Any new industry body would 

need to be able to communicate 
freely with government agencies 
and with political parties and there 
would perhaps be value in a Senate 
enquiry into the future development 
of this industry. This idea received 
mixed support. To have such an 
enquiry without clearly identifying 
the likely outcomes could be 
dangerous at this point.

Considerable enthusiasm 

was expressed by the group 

for what was described as an 
“Algal Moonshot”. This would be a 
high profile large-scale algal approach 
to the clean-up of nutrient run-off from 
farmland into rivers in Queensland, 

with subsequent drainage into the 
waters of the Great Barrier Reef.

Participants expressed the need for 
further opportunities to continue the 
interdisciplinary discussions that 
had taken place at this roundtable. 
It was also agreed that there is 
a need to benchmark Australian 
activities in this area against 
what is happening internationally. 
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There are substantial building blocks 
already in place for an expanded 
algal farming industry. A number of 
Australian companies are actively 
engaged in profitable growth and 
extraction activities and considerable 
experience has been gained from 
efforts to develop biofuels that are 
nevertheless not profitable at the 
present time.

Profitability at present arises 
from the extraction of high value 
molecules for nutraceutical 
and pharmaceutical purposes. 
The biomass can be used also 
for food and feedstock product 
in agriculture and aquaculture.

Considerable pilot work has 

demonstrated the capacity of 
selected algal species to rehabilitate 
contaminated waters. An exciting 
opportunity now exists to use algae to 

clean up nutrient rich waters flowing 
from farmlands into the waters of 

the Great Barrier Reef. The essential 
pilot work has now been completed 
and it was the view of the group 

that a national collaborative effort 
could make a quantum shift in the 
deleterious circumstances that now 
threaten the viability of that priceless 
ecological and tourist asset.

Conclusions

The most important outcome from this discussion has been the 
general agreement among participants about the need for a new 

working group that can develop a roadmap for action across 
Australia in this field and articulate strategy to government 
and potential investors about ways in which algal farming 

can best serve the future needs of Australian society.
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Recommendations

These recommendations are 
intended for consideration 

by governments, 

research agencies, investors 
and current stakeholders in 
the nascent algal industry.

1. In order to better coordinate and 
represent the activities and benefits 
of an expanded aquatic plants 
industry to Australian governments 

and investors, a new Australian algal 
industry working group should be 

formed with representation from 

the various university departments, 

companies and entrepreneurs that 
are working in this space.

2. A primary task for a new working 
group should be the development of 

a five-year roadmap for the industry, 
including presentation of Australian 
and international evidence of the 
benefits that an expanded algal 
industry can make to Australian 
jobs and growth, and identification 
of the critical success factors.

3. The roadmap should include details 
of a plan to apply algal technology 
to minimisation of nutrient runoff 
into the Great Barrier Reef and the 

scaling up of pilot projects currently 
operating in catchments in that area.

4. The group should review the 
contribution that algal technology is 
making and can make to Australian 
food security, especially in the context 
of climate change and the growing 
demand for food, as broad-acre grain 
crops become less viable in changing 
environmental circumstances.

5. The group should also review the 
question of Australia’s liquid fuel 
security and the experience both 
here and overseas of developing 

biofuel from algae. It should provide 
advice to governments on whether 
this approach to biofuel production 
has any place in contributing to 
fuel security in the context of future 
international fuel supply crises and 
the huge dependence in Australia on 
road transport for food supplies and 

regional prosperity.

6. Taking account of the map of 
Australia and its regional attributes 

for the growth of algae, the group 

should provide advice to governments 
and entrepreneurs on the relative 

suitability of algal industry 

development in key areas.
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1. Roundtable attendees

Sue Bestow works in program 

management and strategic 
direction setting for the Rural 
Industries Research and 
Development Corporation in 

the Australian Government. 

Dr Susan Blackburn is a Senior 
Science Advisor to the Australian 
National Algae Culture Collection 
― ANACC ― one of CSIRO’s 
National Research Collections.

Paul Barratt is Chair of Australia21 

and former Secretary of Defence and 
also Primary Industries and Energy 
in the Australian Government.

Professor Michael Borowitzka is 

an Emeritus Professor of Phycology 
at Murdoch University, an Adjunct 
Professor at the Climate Change 

Cluster (C3) at the University 
of Technology, Sydney, (UTS) 
and an Adjunct Professor at the 
Borneo Marine Research Institute, 
Universiti Malaysia Sabah.

Dr Steven Cork is an ecologist and 
futurist. He is an adjunct Professor in 
the Crawford School of Public Policy 
at the ANU, a Director of Australia21 
and Chair of its Research Committee.

Julian Cribb is a journalist, 
author and grumpy iconoclast.

Em Prof Bob Douglas is a 

Director of Australia21 and a retired 
public health academic from ANU.

Dr David Evans is currently the 
science team leader for Army 
and Navy (Fuels and Lubricants) 
within the Defence Science and 
Technology Group.

Em Prof Ian Falconer is a former 

Deputy Vice Chancellor of The 
University of Adelaide and a member 
of the scientific advisory committee 
for Water Quality Research Australia.

Mr Geoff Gorrie is a consultant/
company director specialising in 
primary industries. Previously, 
chair of Australian Forestry 
Standards Ltd. He is a Director 
of Australia21.

Professor Ben Hankamer from 

the University of Queensland is the 
founding director of the Solar Biofuels 
Consortium (2007) and Centre for 

Solar Biotechnology. 

Kirsten Heimann from James Cook 
University Townsville has more 
than 30 years research experience 
in industrial microbial biotechnology.

Dr Patrick Hone is the CEO 
of the Fisheries Research and 
Development Corporation in 
the Australian Government.

Tom Jenkins is a member of 

Young Austrlia21. He completed 
a Bachelor of Environment, 
majoring in environmental politics, 
and a Master of Environment, 
majoring in climate change policy, 
from the University of Melbourne 
in 2011 and 2015 respectively. 

Andrew Lawson is Managing 
Director of MBD Energy Ltd.

Professor David Lewis is the 

CEO of Muradel Pty Ltd, which is 
commercialising the production 
of sustainable oils from organic 
feedstocks. He is also a Professor 
at the University of Adelaide in the 
School of Chemical Engineering.

Dr Gregory Martin is a 

Senior Lecturer in the Department 
of Chemical & Biomolecular 
Engineering, and the head of the Algal 
Processing Group at The University 
of Melbourne.

Professor Navid Moheimani is 

Director of Murdoch University 
Algae R&D Centre.

Professor Ian O’Hara is a 

Professor in the Centre for 
Tropical Crops and Biocommodities 
(CTCB) at Queensland University 
of Technology (QUT).

Peter Ottesen is the Assistant 

Secretary, Sustainable Agriculture 
Branch in the Australian 
Government’s Department of 

Agriculture and Water Resources.

Roundtable participants  
and contributors
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Dr Susan Pond is a senior leader in 

business and academia, recognised 
for her national and international 

influence in medicine, biotechnology 
and renewable energy.

Professor Peter Ralph leads an 

Algal Biosystems research team at 
The University of Technology Sydney.

Senator Janet Rice is Greens 

Senator from Victoria and Greens 
spokesperson on Agriculture, 
She is the former Mayor of 
Marybyrnong and a former 
water policy officer in the Victorian 
Department of Water Resources.

Kelly-Anne Saffine is Chief 

Executive Officer for Regional 
Development Australia Yorke 

and Mid North.

Professor Peer Schenk is Professor 

in Plant Science and Microbiology 
in the School of Agriculture and 
Food Sciences at the University 
of Queensland, where he heads the 
Algae Biotechnology Laboratory. 
He is the CSO for Qponics Pty Ltd. 

David Vinson is a Director of 
Plentex Ltd.

Professor Wei Zhang is Professor 

of Marine Biotechnology and 
Bioprocessing, and the Founding 
Director of Centre for Marine 
Bioproducts Development at 
Flinders University.

2. Contributors to the Discussion 
paper and Dot-points who did not 
attend the Roundtable

John Blackburn is a former Deputy 

Chief of the Royal Australian Air 

Force and is now a consultant in the 
fields of defence and national security.

Les Edye is Head of Research and 
Development for Leaf Resources and 
National Task leader, International 
Energy Agency, Bioenergy Task 39 
― Commercialising Advanced 
and Conventional Liquid Biofuels 
from Biomass. 

Scott Grierson is an Adjunct 
Associate Professor in th 
Centre for Biotechnology, 
Chemistry and Systems Biology 
Deakin University, Geelong. 

Graeme Pearman is a former head of 

the CSIRO Division of Atmospheric 
Science and now a private consultant.

Greg Pullen is a regional economist 
specialising in the development and 
expansion of industry sectors within 
the Shoalhaven regional economy 
of NSW.

Pia Winberg is the CEO of 
Venus Shell Systems Pty. Ltd. and 
PhycoFood Co., a vertical chain model 
of Australian Companies taking the 

science of marine biological systems 
through to production of high quality 
seaweed for foods that are healthy 

and nutritional.
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1. Developing an Industry Body. 
Prepared by Michael Borowitzka

Although Australia has many 

excellent research groups working 
on commercial and environmental 
applications of microalgae and 
seaweeds as well as one large 

commercial producer of a high-value 
algal product and several smaller 
start-up algal companies, the research 
and commercialisation efforts 
are fragmented. This fragmentation 
is exacerbated by the ‘tyranny of 
distance’ resulting from Australia’s 
size and relatively low population. 
Furthermore, there is no broadly 

agreed upon national strategy 

on how to capitalise on existing 
human resources and Australia’s 
unique geographic advantages for 
commercial-scale algal production 
and utilisation of algae. There is 
also little public awareness of 
these activities and the potential 
they have to contribute to the 
Australian economy. Given the 
limited availability of funding, 
both from governments and industry, 
the lack of coordination means that 
these funds are not strategically 
applied and few projects have 
achieved commercialisation.

Currently there are two algae 

associations in Australia: 
(1) The Australasian Society for 
Applied Phycology and Aquatic 
Botany (ASPAB)1 which is a research 
association of academic researchers 
in Phycology (the study of Algae), 
and (2) The Biotechnological and 
Environmental Applications of 
Microalgae (BEAM) research network2, 

a network of algal researchers including 
some industry participants. BEAM in 
the past has had some support from 

the ARC, the RIRDC and industry and 
has also held regular symposia at the 

annual Australian Biofuels conference. 
However, BEAM is currently not 
very active.

In the USA and Europe there are several 
very active and large algae industry 
associations with a strong industry 
focus and wide industry involvement 
as well as academic researchers. 
These are the Algae Biomass 
Organisation (ABO)3, the National Algae 
Association (NAA)4 and the European 
Algae Biomass Association (EABA)5. 
These allow companies and researchers 
to interact and to speak with a much 
more unified voice providing expert 
advice on priorities and needs for the 
successful development and growth of 
this new industry. These associations 
also provide advice to government 
and to funding bodies on policy 
requirements as well as infrastructure 
and funding needs and priorities. 
They also serve as an excellent 
forum for discussion and information 
exchange between their members.

1 http://www.aspab.org/
2  http://www.bsb.murdoch.edu.au/groups/

beam/BEAM.html
3 http://algaebiomass.org/
4 http://www.nationalalgaeassociation.com/
5 http://www.eaba-association.org/en

The formation of a similar association 
in Australia would greatly benefit 
the rational development of an 

algae industry in Australia. 
This association could be built 
upon the existing BEAM network or 
a completely new association could 
be formed. In Australia the very 
successful Australian Biotechnology 
Association (ABA) is a good model 
for a similar algae association.

It is suggested that BEAM convene 
a meeting/workshop to consider 
the needs for an ‘Australian Applied 
Algae Association ― 4ALGAE’ 
and possibly establish a working 
group to progress the establishment 
of such an association.

Appendix:  
Proposals invited  
after the meeting  

from three participants
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2. Developing an 
Industry Roadmap. 
Prepared by Kirsten Heimann

The potential of algae for 

renewable product development 
and hence industry potential 
is undeniable. Algae also deliver 
essential ecosystem services, 
e.g. nutrient removal. As versatile 
chemical factories, the product range 
is extensive ranging from whole 

biomass applications in aquaculture, 
the health food supplement 

market and renewable energy 

applications to fractional biomass 
applications. Fractional biomass 
applications require a biorefinery 
approach utilising the fatty acid-, 
phytosterol-, pigment-, protein- 

and carbohydrate fractions of the 
biomass for the production of fine 
chemicals and extracted/purified 
high value components (e.g. long 
chain polyunsaturated fatty acids 
such as DHA and EPA, pigments 
(i.e. astaxanthin, lutein, fucoxanthin, 
carotene) etc.).

Due to climate and land availability, 
Australia would be the country 
of choice for establishing an 
algal industry, yet the Australian 

algal industry is in its infancy. 
In contrast, significant government 
funding and policy stability over 
the last 12 years has substantially 
enabled an algal industry to 

overcome hurdles in production 
and biomass processing/refining 
in Europe, Canada and the 
United States. Taking lessons 
learned from industry enablers 
applied overseas, defines the 
following drivers:

Investment by industry 
(product-consumers of 
algae farming) correlates with 
demonstrated production capacity 
and guaranteed quality and 
biomass supplies.

1. An established market potential 

for the derived bio-products.

2. A product range or service where 
algae excel and outcompete 
competitors in regards to economic 
and environmental sustainability.

Government/industry investment
Setting up algal cultivation 
requires large capital investment 
and economics are strongly driven 
by scale. The Great Barrier Reef, 
a world heritage area, is under threat 
from high temperature bleaching 
events and nutrient/sediment loads. 
Funding of algal catchment biofilters 
for the remediation of nutrients 

can be a game changer in getting 
an Australian algal industry on 

its feet. In these circumstances, 
the environmental ecosystem service 
will generate biomass at scale, 
which is required to overcome 
production/process bottle necks for 
industry development and to generate 

an investment attractive industry.

The suitability of the algal 

biomass for end-product 
development will vary with 

strains, environmental conditions 
and production platforms used. 
Also some of the products would 
require dewatering/drying, 
a single process parameter that 
strongly influences economic 
and environmental sustainability.

The aim of enabling an Australian 

algal industry is to take advantage 

of their versatility as chemical 
factories and to de-risk production 
and processing pathways to attract 
industry investment. This can be 
achieved through co-localisation of 
the algae production industry with 
fine chemical production, known as 
the biorefinery concept. A biorefinery 
approach has the benefits that it is 
somewhat feedstock agnostic and 
enables closed system (“zero” waste) 
production, significantly de-risking 
investment, as all algae contain 
pigments, fatty acids, protein and 
carbohydrates that can be refined 
to renewable bioproducts with 
significant market values. As fine 
chemicals would be purified, 
access to the market, e.g. replacing 
fossil fuel-derived non-renewable 

products or those impacting on 
agricultural food production, 
should also be facilitated.

Funding the green light for 
an Australian Algae Industry
Funding of at scale production 
platforms is at the heart of creating an 
Australian algal industry, as capital 
investment is initially high for biomass 
production and processing technology. 
Joining algal production capacity 
with environmental services may 
help to fund initial startup costs, 
as tax benefits for investment into 
remediation or a levy for pollution 

cleanup can be used to fund 
set up. Further funding is required 
in research and development, 
specifically for scaled economically 
and environmentally sustainable 

production, strain development, 
dewatering/drying and biomass 

refining processes, requiring at sale 
production facilities to overcome 
the bottlenecks of the process.
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3. A Moonshot Algal Project. 
Prepared by Susan Pond

Seizing the moment and seizing 
momentum were recurring 
themes throughout the entire day 

of Roundtable discussions about 
what should be Australia’s vision 
for a national algal industry.

A flourishing industry based on 
growing and processing micro 
or macro algae into multiple high 
quality products, whether high value 
or commodity products such as 
biofuels, has been an unreachable 
vision to date in Australia. 
The numerous exciting technical 
advances at laboratory, pilot and 
demonstration stage have not been 

translated into commercial success 
on a large scale.

It is clear however from the 
Roundtable discussions that 
we are now at an inflection point 
with great promise and reason to 

be optimistic. The major barrier 
to changing the trajectory of 
progress towards Australia being 

a significant international player in 
the algal industry is lack of a national 
systems-based approach that brings 
together academia, government and 
industry. It is time to make a clear 
statement about the ambition for an 

algal industry in Australia and the 

adoption of a “moonshot” approach 
to landing it.

In his final State of the Union Address 
in 2016, US President, Barack 
Obama, appointed Vice President 
Biden to lead a new, national Cancer 
Moonshot to achieve a decade’s worth 
of progress in 5 years and thereby 

dramatically accelerate efforts 
to prevent, diagnose, and treat cancer 
https://www.whitehouse.gov/
blog/2016/01/12/back-work-what-
comes-after-presidents-final-state-
union-address.

The Vice President’s first report of 
the Cancer Moonshot Task Force 
10 months later noted, “While bold, 
the goal of the Cancer Moonshot 
is within our grasp. Today, society 
has the benefit of decades of 
scientific understanding and vast 
amounts of rich data just waiting 
to be transformed into solutions.” 
https://www.whitehouse.gov/sites/
default/files/docs/final_cancer_
moonshot_task_force_report_1.pdf

The Task Force is charged 
with leveraging federal and 

state government investments, 

targeted incentives, private sector 
investment, industry and community 
engagement initiatives and more, 

to accelerate progress and focus 
the on areas in which a coordinated 
effort can have dramatic impact. 
By uniting the entire ecosystem 
and continuously disseminating 
and acting on new knowledge, 
the cancer moonshot initiative 
is already catalysing innovation, 
delivering new and improved 
treatment options, improving use 

of preventive options and providing 
better tools for community groups. 

Why not an Australian Algal 

Moonshot focused on a major national 
challenge such as the protecting the 
health of the Great Barrier Reef (GBF) 

for current and future generations? 
Moonshot targets could include 
deployment of at-scale algal systems 
to double the rate of reduction of 
run off to the GBF catchment from 
agriculture and mining between 
now and 2020, reducing the impact 
of point sources of pollution such 
as urban sewage, storm water, 
manufacturing and processing 
industries and aquaculture by 
50% by 2025.

Due to climate and 
land availability, Australia would 

be the country of choice for 
establishing an algal industry... 

The potential of algae for 
renewable product development 

and hence industry potential 
is undeniable.
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The Board is also grateful to Senator 
Janet Rice, Greens spokesperson 
for Agriculture, who hosted the 
Roundtable in Parliament House 
and who participated fully in 
the discussions at the roundtable. 

Ms Anne Quinn, Executive Officer 
of Australia21, arranged contact 
with participants, and catering and 
other support for the Roundtable.

Bob Douglas chaired the steering 
group and the Roundtable, 

prepared the meeting transcript 
and worked with the steering group 

and participants in the drafting of 
the report. 
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