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Foreword
Whatungarongaro te tangata toitū te whenua. As man 
disappears from sight, the land remains. This whakataukī  
(proverb) highlights the importance of caring for our 
environment and the respect of Papatūānuku, the 
mother of the earth. But the extent of the environmental 
challenges we’re facing means we need to act now to 
drive positive change. 

CleanTech is already capturing investors’ attention. 
Venture capital investment in ClimateTech alone is 
growing three times faster than in AI and five times the 
average growth in overall venture capital investment.1A 
number of drivers are fuelling CleanTech innovation and 
investment in NZ: a desire to factor in environmental 
issues when rebuilding after COVID-19, the convergence 
of new and existing technologies, businesses compelled 
to ‘do the right thing’ by the environment and to meet 
customer expectations, and increasing awareness of 
Kaitiakitanga – the Māori world view concept of 
managing the environment. 

At Callaghan Innovation, we’re helping develop a 
globally competitive CleanTech ecosystem in NZ, 
producing businesses that develop innovative offerings, 
provide meaningful jobs and solve climate change, 
water quality and resource-use problems for NZ and, 
importantly, the world. Kiwi-founded firm LanzaTech, 
which turns waste industrial gas into jet fuel; Avertana, 
which turns steel-making waste into titanium; and Mint 
Innovation which uses microbes to recover precious 

metals from waste electronics, prove the potential for 
NZ businesses to become global exemplars of 
environmental innovation. 

Callaghan Innovation’s C-Prize 2019/2020 challenged 
eight finalist teams with finding tech-based solutions to 
climate change, improving our water quality, and 
preserving our planet’s finite resources. Supreme winner 
Zincovery developed a novel approach to repurposing 
waste acids produced during the steel-galvanising 
process. These forward-thinking innovators reflect 
Callaghan Innovation’s whakatauākī : Rukuhia te wāhi 
ngaro hei maunga tātai whetū (Explore the unknown, 
pursue excellence). 

NZ’s small scale, R&D expertise in niche areas and 
environmental challenges make it an ideal CleanTech 
‘testing ground’, but it's crucial that businesses also look 
ahead to international opportunities. NZ is 22nd on the 
Clean Group Innovation Index (CGII).2 Through 
Callaghan Innovation’s CleanTech vision, we’re 
focusing on building capabilities for early-stage 
CleanTech businesses to develop scalable global 
offerings, with the aim to move NZ into the top 10 on the 
CGII within two years, and increase the number of 
$100m+ NZ CleanTech businesses. These goals also 
reflect Callaghan Innovation’s overall vision, adopted 
from the vision of our namesake Sir Paul Callaghan, for 
NZ to be “a place where talent wants to live”.
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In NZ CleanTech to the World, we define CleanTech, 
focus on how to identify and accelerate commercial 
opportunities in Industrial Waste to Value and Biological 
Waste to Value, and showcase how our skills 
programmes and co-funding have supported 
businesses in these areas. CleanTech is now a real and 
growing business opportunity. This report is designed to 
inspire and guide these innovations, while taking active 
steps to improve our precious environment.
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Clean Water Tech

Policy and regulations are gradually changing society’s 
relationship with freshwater. Regulations are also 
creating niches for innovators to solve water problems 
for manufacturing, construction and agriculture. 
Current NZ Clean Water Tech innovators focus on 
monitoring, providing analytics and visualisation, while 
others are reducing pollutants before discharge, 
treating water downstream and reducing water 
consumption. 
NZ Clean Water Tech examples include Aquafortus, 
Awa, Mote, RiverWatch and StormWater360.

NZ CleanTech for the World

What is CleanTech?

ClimateTech

ClimateTech refers to low-carbon-energy innovators  that 
create, improve and enable alternative fuels, critical 
resources, electric vehicles, energy efficiency, energy 
storage and renewable energy. NZ examples include 
ArcActive, Geo40, IntDevice, SolarCity and Vortex. There 
are significant commercial opportunities for CleanTech 
businesses to reduce the emissions of other sectors, for 
example in agriculture and construction.

‘NZ CleanTech’ refers to successful NZ businesses that invest in Research & Development to create innovative products, 
processes and services that bring about a stable climate, clean water and smart-resource use, in NZ and globally. 

“The most successful CleanTech businesses develop breakthrough innovations by 
understanding commercial niches better than anyone else and combining expertise from 
previously unconnected fields or industries.”

James Muir – Callaghan Innovation Business Innovation Advisor, Energy and Environment
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What is Smart Resource Use? 

Smart Resource Use
Smart-Resource-Use businesses create innovative offerings 
that change the way society views how we use resources, 
and develop technologies that enable the realisation of 
concepts such as the sharing economy and the circular 
economy. Commercial opportunities in 
Smart-Resource-Use categories include:
● Waste to Value
● Increased asset use
● Improved ease of reuse
● Replacement of oil-based materials
● Radical waste reduction in processes.

In this report we focus on ClimateTech, Clean Water Tech 
and Smart Resource Use because they represent areas 
where there’s vast commercial potential in addressing 
significant global environmental issues. However, 
CleanTech alone is not a ‘silver bullet’ for environmental 
issues: other approaches  – such as regulations and pricing  
– are necessary and can be highly effective.

Smart Resource Use – Selected innovative businesses

Callaghan Innovation works with Smart-Resource-Use 
businesses such as Parkable, which aims to help people 
find parking spaces; ArcActive, whose innovation 
extends the life of lead acid batteries; and Blunt 
Umbrellas, which turned a quasi-disposable product into 
a long-lasting (and stylish) commodity. We also support 
Leaft Foods, which extracts protein from lush green 
leaves using a paddock-to-product process with a low 
environmental impact; and Dawn Aerospace, which 
redefines near-space transport for a circular space 
economy. Other businesses we support include BioFab, 
Humble Bee and Futurity – all of which are developing 
products and processes to replace oil-based materials. 
Proving the vastness of the Smart-Resource-Use space, 
Callaghan Innovation also supports XD Innovations, 
which is minimising construction waste through 3D 
printing concrete; and FoodCap, which has developed a 
new packaging system and is working with Walmart 
on its search for alternatives to environmentally 
harmful packaging. 

“By simply scaling the technologies currently supplying the developed world, to cater for the 
growing needs of the developing world, we will exhaust resources and degrade the environment 
at an accelerating rate. In doing so, we will destroy the quality of life we are striving to provide. 
Changing the production model from a linear to one based on circular economy principles, 
provides not only substantial environmental benefits, but also financial ones.” 

Avertana Director Sean Molloy – Judge for the C-Prize 2019/20 Challenge
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NZ is ranked 22nd on the 
CGII, hot on the heels of 

Australia, at 20th. Callaghan 
Innovation’s goal is to 

boost NZ into the 
top 10 by 2022.

The state of NZ’s CleanTech industry

Selected NZ CleanTech businesses by lifestage

Selected NZ CleanTech businesses by categoryThe scale of CleanTech globally 

The emergence of large multinational businesses 
looking to invest in innovations from external sources is 
contributing to a rise in CleanTech investments, 
including through funding venture capital, supporting 
accelerators, and creating internal ventures teams. 

The scale of NZ CleanTech

The exact size of the NZ CleanTech industry  is currently 
not well understood, due to a lack of data. However, 
Callaghan Innovation has conducted some initial 
analysis on the 120 NZ CleanTech businesses on its 
database, across construction, energy, manufacturing 
and transport. Of these, approximately half are 
ClimateTech businesses  and half are early-stage 
businesses. We’re working closely with other 
government agencies to develop a deeper 
understanding of the scale of NZ CleanTech. 

Denmark is leading the way 
with CleanTech innovations, 
according to the CleanTech 

Group, with the country 
sitting at number one on the

2017 Global CleanTech 
Innovation Index

 (CGII).

“NZ is a natural laboratory, acting as both 
inspiration and test bed for CleanTech 
innovations. We’re well placed to develop 
new, distributed and resilient infrastructures; 
and our connections – to people, place and 
land – inspire us to create innovation that’s 
good for the world."

Kirsten Edgar – Callaghan Innovation 
Future Insights Manager 



Investors are increasingly focused on the environmental 
impact of businesses that they’re investing in. It’s not 
uncommon, for example, for investors to seek evidence 
of how businesses are mitigating climate-related risks 
and ‘transition risks’, such as future regulations 
impacting demand for fossil fuels.

NZ businesses are already experiencing the first signals 
of this change. In January 2019, the FAIRR Initiative3 – 
representing US$6.5tn of funds and of which NZ is a 
member – challenged fast food chain owners to 
enforce robust targets for their meat and dairy suppliers 
in a bid to address climate change and emissions 
targets. Links between environmental challenges and 
commercial ventures are also firmly on the global radar, 
with a pivotal 2015 study4  estimating between US$4.2tn 
and US$4.3tn of global assets were at risk between now 
and the end of the century. Publicly listed businesses, or 
suppliers to listed firms, will likely face increased scrutiny 
on their environmental impact in the future. 

What do these trends mean for Kiwi innovators?

As NZ Prime Minister Jacinda Ardern stated in her 2020 
election victory speech, ‘building back better’ after 
COVID-19 includes protecting NZ’s environment and 
addressing the country’s climate challenges.5 This 
presents opportunities for NZ CleanTech innovators. 
CleanTech businesses and Kiwi innovators considering 
the environment – not just their bottom line –  have the 
potential to secure subsequent investment 
opportunities. A growing number of funds and 
investment types are looking for businesses developing 
products and solutions that address environmental 
opportunities, such as Waste to Value and Smart 
Resource Use. Conversely, investors may reconsider 
deals with businesses perceived to be vulnerable to 
climate risk, or that are major contributors to climate 
change. Globally, the COVID-19 pandemic has slowed 
CleanTech investments, but significant initiatives 
continue to be announced: Amazon’s $2b ‘Climate 
Pledge’ venture fund, Microsoft’s $1b Climate 
Innovation Fund, and Unilever’s €1b climate funds. In 
addition, close to 300 companies now have a 
commitment to achieve net zero emissions before 2050.

Opportunities for Kiwi CleanTech innovators

NZ CleanTech for the World

“In NZ we need environmental innovation not only to help us address some of our toughest environmental 
challenges, but also to help us grow, develop and remain competitive.”

Ministry for the Environment’s Anne Haira – Judge for the C-Prize 2019/20 Challenge

NZ has a competitive edge –  and commercial 
potential – with CleanTech based on four key areas: 

● Our strong international reputation and reach for 
primary products like meat, timber and fruit 
provides phenomenal opportunities to grow the 
value of these products through innovation.

● NZ is a leading OECD country in the ratio of public 
R&D budgets allocated to agriculture, 
environment, and earth exploration, offering a 
deep base for developing commercial 
environmental solutions 12.

● The unique Māori world-view – Kaitiakitanga –  the 
conservation, replenishment and sustainability of 
the environment provides a competitive 
advantage and is already being embraced by 
many businesses.

● NZ’s size makes cross-sector, cross-technology 
collaboration more achievable. 



NZ CleanTech for the World

What drives NZ CleanTech innovations?

Increased investor 
interest

CleanTech is starting to 
receive more interest 

from mainstream funds, 
even though it’s still a 

niche commercial area. 
Impact Investors and 

Green Bonds have 
grown from being niche 

to significant. For 
example, early-stage 
venture funding for 
ClimateTech grew 

globally from US$418m 
in 2013 to US$16.1b in 

2019. 6

Regulations

Environmental 
regulations and their 

subsequent  
enforcement is 

increasing. Over time, 
global agreements 

trickle down and lead 
to national and regional 

regulations In NZ. The 
Zero Carbon Act sets a 

new emissions-reduction 
target for all 

greenhouse gases, 
except methane, to 

net zero by 2050. 

Kaitiakitanga

Meaning guardianship 
and protection, this is a 

Māori world view 
concept of managing 
the environment. For 

example, Wakatū 
Group’s 500-year 

intergenerational plans 
focus on: whānau, 

(people) pūtea 
(building value), ngākau 

hihiko (ethic of agility, 
innovation), papa 

whenua (preserving 
whenua – land, and 

taonga –  land, sea, sky 
and people) and taiao 

(whenua ora and 
tangata ora). 

Resource scarcity

Demand for energy, 
food and water is 

rapidly increasing but 
we have a limited 

supply of resources. 
We’re already 

consuming more 
resources than the 

planet can regenerate. 
For example, we would 

need 2.95 Earths if 
everyone lived like we 

do in NZ. 7

Smarter and cheaper 
technology

The convergence of 
new and existing 

technologies is at the 
heart of compelling and 

novel CleanTech. For 
example, biotech now 

extends beyond the 
medical sector. 

Combined with digital 
tools, biotech is creating 

value from waste, 
bioplastics and driving 

innovations such as 
meat-free meat.

Green growth  
post-COVID-19

Countries around the 
world have stated that 

the COVID-19 
pandemic has created 

an opportunity for 
‘green growth’ and to 
‘build back better’. This 

is a different take on 
economic growth – one 

that is structurally and 
deliberately designed to 
address environmental 
and social problems, 

including climate 
change. 

Authentic corporate 
culture

Many companies are 
changing their business 
models in part because 

they want to ‘do the 
right thing’ for the 

environment and meet 
changing customer and 

supply-chain 
expectations. Businesses 

want to use their 
expertise to make a 

difference, as well as to 
make a living. 

9

“Māori identity, our language, our world view, our whakapapa and our wellbeing is inextricably linked to our environment. Kaitiakitanga is about more than environmental 
preservation and protection for future generations; the health of our environment affects all our life essence right now. We need to think differently, work together and 
combine our knowledge to be better guardians and to take our responsibility as Kaitiaki (guardians) seriously for the identity and wellbeing of Aotearoa.”
Aroha Armstrong –  Callaghan Innovation Māori Economy Manager 
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Waste to Value and the Circular Economy

Where there’s trash could there be treasure for NZ?

Opportunity 1: Industrial Waste to Value

Opportunity 2: Biological Waste to Value 

“At present we throw everything away, but we now know that 
there is no ‘away’. Waste is just a waste and when it accumulates, 

it becomes damaging. The living world faces the same problem and 
we can copy its solutions. In nature, the waste from one process becomes 

the food for the next. All materials are reused in cycles involving many 
different species and everything is ultimately biodegradable, we can bring 

the same efficiencies into our societies, designing circular economies 
from the ground up that can cycle the materials we need forever.”

Sir David Attenborough, Natural Historian
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Waste to Value and the Circular Economy
What is Waste to Value? 

Waste to Value involves turning waste streams into 
income. There are two broad types of waste that provide 
considerable financial opportunities. Firstly, 
technical/manufacturing waste, like circuit boards, 
which can be converted into a resource of value, such 
as gold. Secondly, the byproducts of natural resources, 
like fish skins, which can be transformed into higher-value 
products, such as cosmetics. Waste can be ‘re-thought’ 
for potential value at every stage of the product’s and  
production lifecycle. This is a potential opportunity 
available to many businesses/innovators regardless of 
whether they produce the ‘waste’ themselves or not.

How much waste is there?

It’s challenging to compare the scale and nature of NZ’s 
waste generation with that of other countries, as we 
have data blind spots in tracking waste. However, World 
Bank analysis suggests NZ is one of the most wasteful 
countries in the OECD, when measured against GDP 
per capita.8.

WasteMINZ has developed a National Waste Data 
Framework to improve waste data collection  – with the 

The Circular Economy 

The circular economy concept is wide reaching, with 
many factors for society and businesses to consider.. In 
essence, the concept aims to design out waste, keep 
materials in use for longer, and regenerate natural 
systems. 

The circular economy is enabled by the innovation and 
technologies developed by Smart-Resource-Use 
businesses. In this report we’ve focused on one element – 
Waste to Value, which transforms waste from a problem to 
a resource that creates value and potential for new 
revenue streams. 

intention for councils to lead the data collection –  but 
the framework is voluntary and uptake is variable. In  
saying that, a study reviewing potential impacts of 
adjustments to the waste levy estimated the total waste 
generation for Aotearoa NZ in 2015 to be 15.3m tonnes, 
of which 9.7m tonnes were landfilled and roughly a third 
of that into class 1 (municipal) landfill.9

And while data may not be widely available across all 
types of waste in NZ  – such as construction and 
demolition waste, electronic waste and waste acids 
– we do have a clearer picture of food waste and 
plastic waste. 

● An estimated $872m worth of household food is 
wasted per year – equating to about 122,547 tonnes. 
The Love Food Hate Waste campaign10 states this 
would be enough to feed double the population of 
Dunedin or provide lunches for all school-aged 
children in NZ for three years. 

● Around 252,000 tonnes of plastic enters our landfills 
every year.11    In 2015 alone, over three million tonnes 
of waste, including plastic, went to municipal landfill 
in Aotearoa NZ. 

Regenerate 
natural 

systems

Keep products and 
materials in use

Design out waste 
and pollution

We are 
shifting to 
a system 
where we

“Waste doesn’t exist in nature because ecosystems reuse everything that grows in a never-ending cycle 
of efficiency and purpose. Waste to Value is a critical pillar of NZ’s transition from a linear to a circular 
economy – environmentally but also economically.”  

Florian Graichen – Scion General Manager Forests to Biobased Products 11



Investor comfort with Waste to Value is increasing

Established Waste-to-Value businesses, such as 
Avertana and Mint Innovation, are creating a 
blueprint for scaling and success. CleanTech 
innovations are often ‘on the fringes’, but the greater 
visibility and awareness around these ventures, the 
more comfortable investors are with entering 
subsequent ventures. 

Pictured: Mint Innovation

target waste stream: industrial, biological, wood and 
plastic. There are also businesses such as C-Prize 
Challenge finalist OneBin, and Alchemy Sort, whose 
technologies sort waste by type and in doing so 
increase the waste’s value for recyclers and 
reprocessors.

Plastics have a high public profile but are intrinsically low 
value, and high transport costs mean that most plastic 
Waste-to-Value innovators find it difficult to develop a 
viable business model. Further, many such businesses 
that have been proven overseas are becoming 
established in NZ. Wood Waste to Value is an 
increasingly active space, with relative newcomers 
Futurity and Wood Engineering Technologies joining 
seasoned innovators, such as Carbonscape. Innovation 
in this area of Waste to Value is likely to keep growing 
with continued focus from R&D institutes, such as Scion. 

The following sections explore in more detail two 
Waste-to-Value areas where we believe NZ businesses 
can find largely untapped commercial opportunities: 
Industrial Waste to Value and Biological Waste to Value. 

Waste to Value

The convergence of customers, investors and businesses 
seeking ways to minimise pressure on the environment is 
changing thinking around waste. If businesses can 
recover resources from waste streams and keep them in 
production, this reduces the need to source new 
resources. Globally, businesses have been rethinking 
their relationship with waste, designing waste out of 
their processes and, where that’s not possible, 
identifying opportunities to turn waste into new revenue 
streams. Increased difficulty of shipping waste from NZ 
to other countries means businesses are having to 
consider alternative waste-management strategies. In 
addition, many sectors are facing increased regulation 
around waste disposal and growing landfill costs. 
Regulated product stewardship means NZ businesses 
will need to consider how to reduce products’ 
end-of-life impact during the design, marketing, pricing 
and distribution processes. 

Types of Waste-to-Value businesses

Callaghan Innovation supports many Waste-to-Value 
businesses and these can be categorised by the 

Where there’s trash could there be treasure for NZ?
“Waste can contain scarce and strategic resources such as graphite, cobalt, copper, zinc, platinum and lithium, many of which NZ 
has no natural deposits and is fully reliant on imports. As an island nation, we should maximise all the resources available to us."

Matthias Vest –  Callaghan Innovation Team Leader Cements and Mineral Processing
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Opportunity 1: Industrial Waste to Value

US$250m over the past 15 years. Another opportunity is 
maximising value from industrial waste in developing and 
emerging markets. In 2019 the world generated 53.6 
million tonnes of electronic waste (e-waste), a staggering 
average of 7.3kg per capita.12 E-waste contains rare and 
valuable materials, including gold, which are collectively 
valued at approximately US$57b. Traditionally, e-waste is 
expensive and difficult to recycle, but Mint Innovation 
has seized the business opportunity. Its technology 
recovers a range of metals from e-waste at a lower cost 
than existing methods and the company raised almost 
$5.2m in December 2018. There are a number of 
challenges for industrial Waste-to-Value  businesses, 
however, beyond direct competitors. Challenges include 
securing large volumes of feedstock at the right price 
over the course of many years. Supply issues are likely to 
grow as waste is designed out of manufacturing 
processes, and product stewardship and automated 
disassembly, including with robotics, become more 
prevalent. Despite this, NZ investors have shown Industrial 
Waste to Value is viable, scalable and investable.

Neocrete focuses on reducing the carbon footprint 
of concrete and is the exclusive Australasian 
distributor of D5 products, multifunctional admixtures 
for concretes, mortars, dry building mixtures and 
grouts. The business received a Callaghan Innovation 
Project Grant to conduct R&D around reducing the 
carbon footprint of concrete by reducing its cement 
content by adding fly ash powder. The business has 
also worked with R&D Solutions experts on its 
concrete testing. 

According to Neocrete, the powder strengthens 
concrete by up to 34%, and adding it to concrete 
means significantly less cement is required (the most 
carbon- intensive component of concrete). 
Concrete made with the admixture, D5 Green, was 
used for the first time in NZ – on a house build in the 
Tasman District – in August 2020.13

Introducing Industrial Waste to Value
Industrial waste tends to provide a relatively 
homogeneous feedstock that is available in greater 
quantities than household waste. Avertana, for example, 
produces a range of valuable raw materials by extracting 
them from industrial waste, which are then used to 
manufacture products like paint, building materials and 
fertilisers. In 2019 it gained international recognition by 
winning the Sustainability category at the IChemE Global 
Awards.
How can businesses maximise Industrial Waste-to-Value 
opportunities?
Kiwi businesses seeking to develop resource-recovery 
innovations can monitor local, and ideally global, trends 
within interest areas. Finding ways to access sector 
networks and partnerships, and create new, Industrial 
Waste-to-Value opportunities are key, and there’s 
increasing potential for these innovations to grow 
globally. LanzaTech, for example, turns industrial gas into 
ethanol, which can be used for jet fuel, reducing CO₂ 
emissions by the equivalent of taking 70,000 cars off the 
road. A world leader in this space, it has raised more than 

“Green innovation has been identified as both an enabler for a successful climate-change response and an area of economic opportunity. ATEED relishes the 
opportunity to help accelerate innovative solutions to move towards a resilient and low-carbon economy by supporting CleanTech and circular economy innovation.” 

Ryan Archibald  – Auckland Tourism, Events and Economic Development (ATEED)Business Innovation Manager
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Zincovery                  

What environmental challenge does Zincovery’s 
innovation tackle?

Zincovery – Callaghan Innovation C-Prize Challenge 
2019/20 winner – has designed innovative technology 
to tackle the hundreds of thousands of tonnes of zinc 
and acid released into landfill and wastewater every 
year through the steel-galvanising process. Before steel 
is galvanised, it’s cleaned in acid, but this acid bath 
eventually becomes ineffective due to an 
accumulation of dissolved metals. Discarding this spent 
acid is expensive and impacts the environment. The 
waste acid also contains valuable zinc, however this is 
normally very difficult to separate from the waste acid.

What is Zincovery’s Waste-to-Value business 
opportunity?

Zincovery has developed a process to efficiently and 
economically recover the zinc and regenerate the 
acid. The technology was a spinout from Jonathan 
Ring’s Master’s project, overseen by team mate Aaron 
Marshall – a University of Canterbury Associate  
Professor of Engineering. The tech aims to recycle the 
industry's spent acid and zinc for reuse within the 

galvanising industry – and offer the service at a 
cost less than traditional disposal. “Zincovery enables 
the traditionally 'linear economy' galvanising industry to 
become 'circular'; it provides an opportunity to reuse 
bath acid, and the zinc and iron oxide within it, to be 
recycled and reused over and over, rather than being 
dumped,” says Callaghan Innovation Customer 
Manager Sam Davies Talwar. 

What’s next for Zincovery?

Zincovery plans to use the $100,000 C-Prize funds to hire 
more staff to focus on R&D, so Ring and Marshall can 
focus on commercialisation. “This investment will fund us 
entering the local market with our first commercial 
plant. We’re  going to start building it next year with the 
aim of making NZ the site of the world’s first waste-free 
galvanising industry,” says Ring. The business is now 
hiring an Engineering Project Manager. Zincovery is also 
accessing a Callaghan Innovation Student Grant, 
Career Grant and Fellowship Grant, to support its 
growth. It is now completing  its first seed-funding round, 
with the plan to use funds towards technical expansion,  
including exploring new zinc extraction Waste-to-Value 
opportunities, such as from alkaline batteries.

“Zincovery is not only inherently exciting but it is also such a terrific exemplar of the 
role NZ can play in saving the planet.”

Angel Association Executive Director Suse Reynolds — Judge for the C-Prize 2019/20 Challenge

Zincovery founders Jonathan Ring 
and Aaron Marshall plan to boost 

the company’s R&D efforts
Callaghan Innovation 
support Zincovery has 

accessed
 Connecting to Experts 

R&D Funding 
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Geo40 

What environmental challenge does Geo40’s 
innovation tackle?

Geo40 set out to extract from geothermal brines 
multiple high-value minerals that are in short supply 
globally, such as caesium, essential for touchscreens 
and 5G mobile networks; lithium for electric mobility; 
and boron and antimony for industrial applications. But 
after discovering silica blocked access to these 
minerals, Geo40 changed tack to first focus on silica 
extraction. A Callaghan Innovation Project Grant and 
Growth Grant supported Geo40’s multiple and rigorous 
testing and development phases. These included 
creating its two ‘semi-mobile’ pilot plants built in 
shipping containers – one transported to geothermal 
fields in Japan and the other around NZ’s central North 
Island – and enabling R&D at its Ohaaki demonstration 
plant, called the Ngawha plant. “We’re huge 
advocates of Callaghan Innovation – as recipients of 
support, but also of the societal outcomes the agency 
creates through businesses like ours,” says Geo40 Chief 
Executive John Worth.

What is Geo40’s Waste-to-Value business opportunity?

Extracted silica is processed and sent to distributors for 
use in producing paint, construction products and 
paper. Extraction also benefits plant operators: silica 
caps the amount of heat in geothermal fluid that can 
be converted to energy, and blocks pipes, increasing 
plant operating costs. In December 2019, Geo40 
partnered with Swedish heat power company Climeon, 
strengthening commercial opportunities. “If you reduce 
silica using Geo40 tech – and reduce the reinjection 
temperature using Climeon tech – you can capture 
around two-thirds of the CO₂ emissions from geothermal 
power generation,” says Worth. 

What’s next for Geo40?

Geo40 and Climeon are pitching their joint concept to 
a global geothermal producer. Geo40 is also using a 
$13m capital raise to complete its first full-scale 
commercial plant – the Ohaaki Northern plant, planned 
to be fully operational in early 2021 – and to explore 
commercialising lithium and caesium extraction. An 
Initial Public Offering is on the cards, as is further offshore 
expansion, specifically around lithium extraction where 
there’s significant growth potential.

“Geo40 is creating value on both sides: it reduces the blockage of geothermal pipes by 
removing silica from the brine, from which it also extracts high-value minerals used as raw 
materials to create new products.”

Grace Huen – Callaghan Innovation Customer Manager, Energy and Environment 

Geo40 is exploring 
commercial opportunities 
around lithium extraction 

Callaghan Innovation 
support Geo40 has 

accessed
R&D Funding

Connecting to Experts
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Usedfully  

What environmental challenge does Usedfully’s 
innovation tackle?

Less than 1% of clothing is recycled into new clothing, 
representing a huge loss of value. Brand and security 
sensitivities mean corporate garments are destined for 
landfills at end-of-use. Not only does textile waste 
contribute 10% of global CO₂ emissions, but globally 
80% of our drinking water is contaminated with 
microplastics, with 30% of that from textile waste.

What is Usedfully’s Waste-to-Value business opportunity?

Bernadette Casey and Peter Thompson had a business 
importing cotton to make bedlinen, but overhauled their 
operation to address the issue of textile waste. This was 
after Bernadette researched sustainable textiles for a 
chapter she wrote for a book on global warming 
(Melting Point 2008), and gained insight into the extent of 
textile waste’s environmental impact. Supported by the 
Ministry for the Environment’s Waste Minimisation Fund, 
Usedfully – working with a cross section of corporates and 
brands – has designed a new circular system for the 
management of end-of-use clothing and textiles. 

The system enables members’ clothing and uniforms 
to be added to a database at time of sale, measuring 
volumes and impacts, then when the clothing is taken 
out of circulation, reprocessors can be contacted so 
they can turn it into new products. “We wanted to 
develop a model that addressed the wider 
environmental issue of textile waste,” Thompson says. 
Nick Sterling, Callaghan Innovation Construction Sector 
Lead, is supporting Usedfully with access to research 
reports, and exploring connections in the construction 
industry  – including iwi, research institutes and 
universities – as well as market-validation services. 
“Usedfully shows all the signs of becoming a 
high-impact innovator, and the business addresses 
a clear environmental issue,” Sterling says.

What’s next for Usedfully?

Usedfully is working with partners to explore how textile 
waste can be used in the building sector. The business 
has also completed trials with Scion, WSP NZ, NZ 
Transport Agency and the Ministry for the Environment 
on using textile waste as a roading product and a 
potential cellulose replacement, and are now in 
discussions for commercial trials in 2021.

“Usedfully aims to create commercial value from textile waste while reducing environmental 
impact, specifically focusing on improving drinking water, reducing emissions and maximising 
resource use. Callaghan Innovation and sector partners will work collaboratively to support 
Usedfully to develop its own circular economy.”

Nick Sterling – Callaghan Innovation Construction Sector Lead

Usedfully is tapping into the 
unexplored market of 

corporate clothing recycling
Callaghan Innovation 
support Usedfully has 

accessed
Connecting to Experts

Innovation Skills



Introducing Biological Waste to Value

Plastic waste has captured global attention and led to 
a broader discussion about other waste types. In NZ we 
generate organic waste from export sectors such as 
agriculture, food processing and forestry. Kiwi businesses 
are beginning to recognise opportunities to capture 
value from biological waste in new and enhanced 
products. 

How can businesses maximise this opportunity?

The greatest returns can be realised when a business 
widens its scope to think strategically – not only taking 
cues from what current customers want, but also 
looking at what it is well-positioned to produce, and 
anticipating customers’ future desires and needs. The 
economic opportunities from Biological Waste to Value 
are significant. The World Economic Forum estimated 
that potential global revenues from the biomass value 
chain could be as high as US$295b in 202014

Waste to Value

Opportunity 2: Biological Waste to Value

NZ has niche commercial capabilities in the biological 
waste to value space, including:
● Using waste fibres to create bioplastics with new 

functionalities, such as increased elasticity, opening 
possibilities for new products and applications

● Serum and protein products derived from bovine blood
● Use of fish and seafood byproducts for the 

nutraceuticals/cosmetics sector. 
There are many examples of Kiwi companies that have 
opened additional revenue streams through by-product 
sales. Fishing company Sanford, for example, acquired 
Enzaq and has created a mussel powder from green 
lipped mussel extracts. And in September 2020, Sanford 
bought half of  beauty company Two Islands. In this 
section we take a closer look at some of these businesses 
creating value from biological waste. 

“NZ has a history of world-leading innovation in byproduct processing. Whey protein, once 
considered a dairy-waste stream, contributes more than half a billion dollars in export revenue. 
Consumer demand for healthy food is increasing and provides a great opportunity for NZ to 
continue investing in Biological Waste-to-Value projects.”

Katy Bluett –  Callaghan Innovation Food & Beverage Group Manager 



EcoStock
EcoStock Supplies turns 35,000 
tonnes of waste food a year from 
supermarkets and manufacturers 
into animal feed. From 2021, 
EcoStock will establish a process 
that could convert NZ food waste 
into an alternative for natural gas. 
Construction has already started on 
a large-scale bioenergy facility, 
owned by Ecogas – a joint venture 
between Pioneer Energy and 
EcoStock  – and sited on land 
owned by T&G Fresh, one of NZ’s 
largest fresh produce businesses. 
The facility is expected to remove 
up to 10,000 tonnes of waste every 
year.15  Scion, via BPA, supported 
EcoStock with proof of concept, 
through use of a biodigester making 
methane. 

Importantly, these Biological Waste-to-Value innovations 
are not happening in singular sectors. In fact, the power 
of environmental innovations can be maximised where 
areas intersect, for example using fish skins in beauty and 
wellbeing products. Fresh thinking and perspectives such 
as these enable Kiwi businesses to capture maximum 
value from environmental innovation. A number of Kiwi 
businesses are already making an impact in this way, 
including those on the next few pages.

What is New Zealand’s Bioresource Processing 
Alliance (BPA)?

New organisations and models are emerging around the 
world to help capture more value from waste. In NZ, we 
have the Bioresource Processing Alliance, combining the 
capabilities of four national research providers: 
AgResearch, Callaghan Innovation, Plant & Food 
Research and Scion. The BPA provides industry partners 
access to leading NZ scientists, engineers and economic 
specialists, who create ways to add value to low-value 
biological byproducts of primary industry processing. It 
acts as a portal to the combined world-class science 
capabilities of the member organisations. 

Opportunity 2: Biological Waste to Value
Examples of Biological Waste-to-Value businesses Callaghan Innovation/New Zealand’s 
Bioresource Processing Alliance has supported:

South Canterbury Food Processors 
and Manufacturers Group
Sustainable is Attainable –  a project 
recently launched by the South 
Canterbury Food Processors and 
Manufacturers Group –  has been 
developed to take a collective 
approach to managing byproducts 
and waste in the region. The project 
is a first step in starting the 
conversation around waste and to 
get input around R&D to support 
tackling the environmental 
challenge. As well as using 
resources from the New Zealand 
Product Accelerator – which 
involves universities and research 
institutions – the group accessed a 
Callaghan Innovation R&D 
Experience Grant to hire students to 
support R&D projects. 

Sanford
Sanford Fisheries teamed up with 
Revolution Fibres to create a hi-tech 
nanofibre face mask. The beauty 
product uses leftover fish skins from 
sustainably caught hoki, originally 
destined for fish meal and pet food. 
The resulting product, ActivLayr, 
took almost 10 years to create. 
Callaghan Innovation has provided 
scientific expertise to develop these 
novel products. The companies 
hope to use the same hi-tech fibres 
to make products beyond skincare, 
including topical medicines for 
burns, skin lesions, acne, and other 
skin conditions. Sanford is building a 
$20m marine extract facility in 
Blenheim,16 to ramp up production 
of its nutraceuticals, with the plan 
for the facility to be fully operational 
in 2021. 

Waste to Value

“As the importance of sustainability grows, governments, corporates, and investors are looking for Waste-to-Value solutions and 
are looking to NZ to lead the way. In turn, NZ businesses have an opportunity to adapt early, problem solve, and innovate.”

Chris Burgess –  New Zealand Trade and Enterprise Investment Manager 
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Citizen 

What environmental challenge does Citizen’s innovation 
tackle?

Some 29 million loaves of bread remain uneaten in NZ 
each year, according to the Love Food Hate Waste 
campaign, making it our most-wasted food. Food left to 
fester in landfills releases harmful greenhouse gases. In 
addition, resources that go into the production of the 
bread is ultimately wasted if the food is not consumed. 

What is Citizen’s Waste-to-Value business opportunity?

Citizen rescues unsold bread to make beer, then uses 
the ‘mash’ from that beer-brewing process to make 
bread. Based on a collective approach, the business’s 
co-founders include chef and restaurateur Ben Bayly, 
baker Andrew Fearnside of Wild Wheat and Mike 
Sutherland of craft brewer Sawmill, alongside food 
innovator Donald Shepherd. Citizen’s first products – 
two beers (a Pilsner and a Pale Ale) and a malty 
spent-grain sourdough – hit retail shelves on 1 July 2020. 
Callaghan Innovation Food Technologist Campbell 
Ellison has been working with Citizen – alongside 
Foodbowl – to develop processes required to turn the 
waste bread into beer, then beer waste into spent-grain 

flour to turn back into bread. To minimise waste and 
maximise taste, Citizen wanted to capture both the 
barley husks from the beer mash to make flour, but also 
retain the leftover malty liquid for subsequent use in 
bread-making. Callaghan Innovation supported by 
developing the required processes to successfully carry 
out these tasks at scale, to meet the required food 
standards and to optimise for energy efficiency – all 
while producing nutritious and delicious end products. 
“We’re starting with the big challenges from a 
food-waste perserspective, and working on how we as 
a collective can rescue and rework these to upcycle 
either byproduct or overproduction. We’re an 
innovation-led organisation so we’ll continue working 
with people who share our values and are experts in 
their own space, but are also willing and wanting to 
collaborate, learn and evolve,” says Shepherd.

What’s next for Citizen?

Citizen is continuing its product development, exploring 
further opportunities with waste bread and then turning 
its attention to NZ’s second-most wasted food product   
– vegetables.

“Citizen had a strong idea to start with and were open to getting the right people involved. 
Ultimately, they’ve stuck to their idea, and pushed it along to get it commercialised well within 
a year, which is a real achievement.”

Campbell Ellison – Callaghan Innovation Food Technologist

Callaghan Innovation 
support Citizen has 

accessed
R&D Solutions

Citizen says it’s starting with the big 
challenges around food waste
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Frenz Eggs

What environmental challenge is Frenz Eggs tackling?

Frenz Eggs founder Rob Darby used to get rid of leftover 
mussel burley from fishing trips by giving it to his hens. The 
birds loved it. Then he had a lightbulb moment. “Hens 
love protein. They love worms, they love slugs, they love 
grass and they put all those benefits into the egg.” 
Meanwhile the green-lipped mussel farming industry 
creates a lot of waste that’s either buried or kicked over 
the side back into the ocean.

What is Frenz Eggs’ Waste-to-Value business 
opportunity?

Frenz Eggs developed a way to dry the mussel waste 
and put it into the hen’s feed. “The environment wins 
because we're not putting waste back into the ocean or 
dumping it into a landfill. We’re giving it to the hens, 
converting it into a great source of energy and nutrition 
that goes into our eggs. We send the eggs overseas and 
bring back export dollars. It’s a win-win for everybody, 
and especially for our precious environment,” Darby 
says.  It took a nearly decade-long project to figure out 
a financially viable way to do it without creating any 

waste. The company needed to partner with mussel 
farmers and establish a regular supply of the waste, get 
the local authorities on side, develop a way of drying 
the product, then determine how best to deliver it to the 
chickens and in what quantities. With support from a 
Callaghan Innovation Project Grant and the agency’s 
R&D Solutions team, the free-range Frenz Eggs business 
developed a drying system and processes around a 
tonne of Coromandel mussel byproduct a day. 

What’s next for Frenz Eggs?

The next step is to conduct more comprehensive testing 
of the eggs to validate initial test results on the 
improved nutritional outcomes of the eggs.  The 
business’s ambition is to make nutritional food that 
contributes to people’s wellbeing, and says it couldn’t 
have developed this innovation without Callaghan 
Innovation’s support. “When we sell eggs to export 
markets, we’re not so much selling eggs as selling NZ. This 
innovation – turning waste into a nutritional benefit – has 
got NZ  written all over it.”

“It’s becoming well known that Green Shell Mussels contain omega-3 fatty acids that are highly 
beneficial to human health. We worked with Frenz Eggs to show that chickens fed the Green Shell 
Mussel waste incorporated these omega-3 fatty acids into their eggs.”  

Owen Catchpole  – Callaghan Innovation Chief Engineer 

Callaghan Innovation 
support Frenz Eggs has 

accessed
R&D Funding 
R&D Solutions

Frenz sends its eggs overseas, 
making export dollars
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Ligar, The Refinery and Huka Pak

What environmental challenge is Ligar/ The Refinery 
tackling?
Starting with developing polymers to remove a pesticide 
from wine, and nickel from dissolved serpentine rock, 
Ligar extended to polymers to remove smoke taint from 
wine and recover chromium from tannery waste, and 
now to repurposing waste organic materials. 
What is Ligar’s/The Refinery’s Waste-to-Value business 
opportunity? 
Ligar’s polymers enable organic toxins to be removed 
from fluids in the environment and, if valuable, recovered 
for reuse. Ligar recently launched spinout initiative, The 
Refinery, to focus on processing and 
product-development opportunities. It partnered with 
Bay of Plenty’s Te Whāi Ao (investment arm of Te Awanui 
Huka Pak which is owned by Māori horticulturalists) to 
commercialise valuable bioactive molecules from plants 
including hops, avocado, kiwifruit and hemp, creating a 
potential Māori-led export sector.  Chief Exploration 
Officer Nigel Slaughter says Callaghan Innovation 
Experience Grants enabled Ligar to widen its R&D, 
including maximising value from kava and fruit skins, and 
a Project Grant helped it grow its technical expertise on 
polymers and commercialise its materials development. 

What’s next for Ligar/The Refinery? 
Te Whāi Ao and Ligar are seeking investors to fund a 
purpose-build facility in Bay of Plenty. They hope to 
establish a network of refineries, with The Refinery 
supplying tech and expertise, and  maximising locally 
abundant resources, such as seaweed in coastal regions. 
Each unit could build a business network to use the 
extract. Callaghan Innovation Māori Economy Manager 
Aroha Armstrong says Huka Pak is an example of a Māori 
business combining Kaitiakitanga principles with 
innovation and technology. “Māori have blended 
ancient wisdom with new technologies and innovation 
for centuries. In the current climate, it's a game-changing 
opportunity for Aotearoa to be global leaders in this 
space.” Slaughter says the partnership also gives new 
businesses a boost. “We want to help NZ businesses get 
off the ground and to create local products that can be 
exported. The level of interest to get things made in NZ 
has skyrocketed, especially during COVID-19,” Slaughter 
says. The challenge now is picking a path. “We need to 
find a balance between making the most of areas that 
already have an established market and the ‘up and 
coming’ and more obscure areas with potential.” 

“By leveraging our Māori primary industries’ positioning we want to push the frontier of potential 
commercial opportunities for extracts from biomass.”

Te Whāi Ao Executive Director –  TeHoripo Karaitiana

Ligar has entered a strategic 
partnership with Te Whāi Ao 

Callaghan Innovation 
support Ligar/The 

Refinery has accessed
R&D Funding

Connecting to Experts 



Next Steps 

Callaghan Innovation helps businesses innovate 



How can you make your innovation stand out from 
the crowd?

Innovation guru Larry Keeley advises testing your 
innovation against three criteria:17

Is it ‘culturally cool’? For example, when the film Black 
Panther was released three years ago it automatically 
reached number one – but it also stayed there for an 
unprecedented six weeks, proving its ‘cultural coolness’.

Is it ‘technically elegant’? For example, Elon Musk and 
Tesla have created a new narrative about the 
automotive industry globally, through which many 
people trust Musk and his team. 

Is it ‘fair to the end user’? When Google launched, its 
business model was to have information at people’s 
fingertips – for no charge. So users considered this fair.

How can you accelerate your innovation?

Callaghan Innovation provides a range of support 
services, including R&D funding and innovation skills 
programmes. We have more than 200 of NZ’s leading 
scientists and engineers, and expert business advisors 
across sectors such as agritech, food, software, health 
and manufacturing. 

Callaghan Innovation’s purpose

Our purpose is to activate innovation and help 
businesses grow faster for a better NZ. We do this by 
partnering with ambitious businesses and providing 
innovation and R&D services – connecting people, 
opportunities and networks, providing tailored 
technical solutions, skills and 
capability development 
programmes, 
and R&D 
funding. 

Callaghan Innovation helps businesses innovate 

Our collaborative partners in innovation

We work closely with other government 
and external organisations to support 

innovators in the Waste-to-Value space 
including K One W One and the Ministry 
for the Environment’s Waste Minimisation 
Fund for funding and capital; Scion for 
R&D; NZTE for capability building; the 

Foodbowl for R&D trials, pilots and 
commercial runs; and Baldwins for 

intellectual property. 
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Callaghan Innovation’s core services
R&D Solutions: Leading scientists and engineers dedicated 
to solving tough technical problems.

Innovation Skills: Innovation skills programmes that provide 
knowledge, skills and motivation to grow faster. 

R&D Funding: Funding support to help businesses pursue 
ideas and realise commercial success.

Connecting to Experts: Advisors and tools that connect 
businesses with expertise and opportunities, locally and 
globally.

Our free networking platform Scale-Up NZ enables 
businesses to find and connect with the people and 
information they need to accelerate innovations. Tags 
allow businesses to filter search results by sector, to quickly 
and easily find results relevant to CleanTech. 

Find out more about our support options on the Callaghan 
Innovation website.  

Contact us
Contact us to find out how we can help you grow and 
commercialise your CleanTech innovation.

Within NZ 0800 422 552
From overseas +64 4 9313578
info@callaghaninnovation.govt.nz

Next Steps

https://www.scaleup.nz/
https://www.callaghaninnovation.govt.nz/
https://www.callaghaninnovation.govt.nz/
mailto:info@callaghaninnovation.govt.nz
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