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Disclaimer   
This document has been prepared by EnviroStrat Limited for the exclusive use of the Client(s) and for a specific 
purpose, each as expressly stated in the document. No other party should rely on this document without the 
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any responsibility, to any third party who may rely upon or use this document. This document has been 
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regard to assumptions that EnviroStrat Limited can reasonably be expected to make in accordance with sound 
professional principles. EnviroStrat Limited may also have relied upon information provided by the Client and 
other third parties to prepare this document, some of which may not have been verified. Subject to the above 
conditions, this document may be transmitted, reproduced or disseminated only in its entirety. 
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Executive Summary  
Ngā Iwi i te Rohe o Te Waiariki, in partnership with the Ministry for Primary Industries and Te Ohu 
Kaimoana, are exploring opportunities and pathways to the development of a sustainable, resilient, 
and world-class Māori aquaculture industry in the Bay of Plenty (BoP).  

Not an exercise in “business as usual”, this project looks to the potential of viable innovation that 
aligns with Te Ao Māori, taking a systems approach that contributes to community livelihoods and 
hauora, and empowers kaitiakitanga. This kaupapa serves a dual function of supporting Iwi decision-
making around two Crown obligations: resourcing to assist two Iwi in the region to apply for up to 
10,000ha of aquaculture space as part of their historical Treaty settlements and arising from this a New 
Space Aquaculture Settlement Regional Agreement in the Bay of Plenty to meet the Crown’s 
obligations under the Māori Commercial Aquaculture Claims Settlement Act 2004. 

A three-stage process has been prepared to determine potential key aquaculture pathways for Bay of 
Plenty Iwi. This Opportunities Assessment Report is the final output of Stage One. 

 

Key insights for Bay of Plenty aquaculture 
 

Market-led approach 

• The world focusses on doing relatively few species well. BoP Iwi should adopt a strong market-
led approach to selecting and developing species for aquaculture. 

• Other countries such as Australia adopt a ‘clean, green’ marketing image – the same approach 
does not necessarily differentiate New Zealand products.  BoP Iwi have an opportunity to 
develop their own iconic brand(s) that focus on identity, story, and traceability. 

Hatchery production 

• Hatchery production of key species is a fundamental aspect of successful modern aquaculture 
internationally and has been identified as a constraint to growth and investment area for the 
NZ industry going forward. There are opportunities for BoP iwi to become involved in an 
initiative being led by one BoP iwi to establish a mussel spat hatchery in the eastern BoP. 

Technology 

• Future growth in aquaculture will be enabled by new technologies – in particular, land-based 
Recirculating Aquaculture Systems, and open ocean technology.  The international movement 
of aquaculture into the offshore environment aligns strongly with the future opportunities 
afforded to BoP Iwi. 

• The digitalisation of aquaculture offers many exciting opportunities to create new value, 
enable efficiencies and adaptive management.  Any new aquaculture in the Bay should look to 
build capability in this area, including remote monitoring and artificial intelligence. 

• Processing facilities are key to developing high value products – for BoP aquaculture, one 
facility is currently being constructed and subsequent investment in flexi-factories (with ‘bolt-
on’) capability should be considered. 
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Workforce and collaboration 

• Co-operative models and platforms could transform Iwi aquaculture potential and address 
key constraints of access to finance and spat supply. In some cases, a collective approach to 
small-scale, whānau-centric operations, with shared research, processing, and distribution 
platforms, could unlock opportunities that might otherwise be unviable. 

• Workforce development in the Bay of Plenty is under resourced and limited – this is both a 
constraint to growth and a driver for this kaupapa, with aquaculture presenting significant 
career opportunities for whānau. The University of Waikato and Toi Ohomai have expressed 
long-term intent to support learning and career pathways for communities across the Bay of 
Plenty Region.  

 

Species feasibility and potential aquaculture pathways 
A preliminary assessment of the feasibility of relevant species in the BoP (based on four criteria: market 
demand, expected margin, technology readiness, and time horizon), enabled an initial ranking of 
potential species. By drawing on existing literature, key considerations, and insights from aquaculture 
experts in New Zealand and internationally, the following pathway opportunities for Iwi aquaculture in 
the BoP were identified:  
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Cross-cutting opportunities 
Cross cutting opportunities have been identified in respect of these pathways, including: 

x Geothermal resources: The Bay of Plenty area presents opportunity to utilise geothermal 
resources within an aquaculture context. 

x Te Taiao & kaitiakitanga:  Iwi aquaculture in the Bay of Plenty offers great potential to be 
circular by design, guided by Te Ao Māori.  This includes regenerative aquaculture 
opportunities such as seaweed farming for mitigation of climate change impacts, efficient use 
and re-use of products, materials and waste.  

x Innovation & technology: Including high-value processing technology, remote monitoring, 
and artificial intelligence. 

x Growth through collaboration:  Iwi partnerships with academic and research institutes offer 
powerful opportunity to grow Māori careers in aquaculture, and drive success.  Collaboration 

•Scale up Greenshell Mussel / kūtai production. Develop hatchery and high-value 
processing capability.

•Test Pacific oyster / tio repe in offshore environment.
•Pilot scallop / tupa and geoduck / hohehohe with scientific research partners.
•Develop multi-species bivalve hatchery.

Shellfish

•Build capability in the seaweed sector - hatchery production, on-water farms, processing 
capability.

•Focus initially on Ecklonia radiata and Ulva spp.
•Regenerative ocean farming opportunities for environmental and social benefit; blue-
green impacts.

•Explore co-culture opportunities with shellfish and / or finfish.

Seaweed

•Primary focus on kingfish / warehenga for commercial scale production.
•Develop trevally / araara and snapper / tāmure as novel native species for offshore 
production.

•Trial species in seacages in partnership with scientific research partners (2 year time 
horizon).

•Develop breeding programme to achieve growth improvements and resilience (10 year 
time horizon).

Finfish

•Develop land-based hatcheries and nurseries.
•Explore production of hāpuku via recirculating aquaculture systems.
•Trout farming is currently prohibited, but presents a key opportunity (land-based with 
geothermal integration potential, and potentially at sea). 

•Geothermal processing opportunities (e.g. seaweed drying).
•Explore Īnanga and freshwater kōura.

Land-Based
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with other industries such as horticulture provides potential to maximise sustainability and 
commercial opportunities. 

 

Next steps 
High level findings from this report will be put forward for ratification by Bay of Plenty Iwi and the 
Project Management Team.  Further analysis and refinement will take place in Stage 2.  Business 
case(s) will be developed in Stage 3, with the intention to generate investment-ready propositions. 
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Introduction 

Background 
Ngā Iwi i te Rohe o Te Waiariki, in partnership with the Ministry for Primary Industries, are exploring 
opportunities and pathways to the development of a sustainable, resilient, and world-class Māori 
aquaculture industry in the Bay of Plenty.   

The ~10-month project primarily focusses on offshore water space but is also considering land and 
geothermal-based aquaculture opportunities.  Key drivers for this vision are: 

x Māori economic development and wellbeing, and 
x Empowering and exercising kaitiakitanga. 

This project is being advanced for the benefit of all Bay of Plenty Iwi.  Chris Karamea Insley (Te Arawa), 
Dickie Farrar (Whakatōhea) and Rikirangi Gage (Te-Whānau-ā-Apanui) are the lead Iwi representatives 
within the project and provide an oversight role, including regularly disseminating information with 
Bay of Plenty Iwi. The Aquaculture Team (Fisheries NZ) and Te Ohu Kaimoana are helping to facilitate 
and fund the project, which is being managed by a multi-disciplinary team at EnviroStrat, in 
collaboration with Aquaculture Direct. 

 

 
 

This project will serve a function of supporting Iwi decision-making around aquaculture development 
from Treaty of Waitangi Article 2 and 3 perspectives. The opportunity at this time arises to support Iwi 
decision-making around two Crown obligations. Firstly, as part of their historical Treaty settlements it 
is proposed that Crown resourcing be provided to assist two Iwi in the region to apply for up to 
10,000ha of aquaculture space.   

Secondly, the potential delivery of this 10,000ha of space through assistance provided as part of 
historical redress creates obligations under the Māori Commercial Aquaculture Claims Settlement Act 
2004 for all the Iwi with coastline in the Bay of Plenty, whereby the Crown has an obligation to provide 
for, and transfer to Iwi of the region, settlement assets that are representative of 20% of any new 
space.1  In order to assess the viability of accepting ‘space’ as part of the settlement, this research 

 
1 These assets can be either authorisations for marine space, cash or a combination. of space and cash or anything else agreed 
to by all parties (Crown and Iwi). 
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forms a fundamental part of the due diligence required so that Iwi can make fully informed decisions 
in this matter. 

In addition, there is the opportunity for Iwi and other Māori groups to develop aquaculture ventures 
directly themselves should they decide it is a meritorious opportunity.  

Given the significant scale of the potential accumulated settlement aquaculture space, it is essential 
that Fisheries NZ and Te Ohu Kaimoana work proactively and collaboratively with Iwi to ensure they 
have access to appropriate information. This research will also help ensure that aquaculture growth is 
aligned with the Government’s Aquaculture Strategy (2019), which recognises the strong interests of 
Māori, and to ensure aquaculture develops in a way which is sustainable, productive, resilient and 
inclusive.2 These principles form the foundation of the project. 

A three-stage process has been prepared to determine potential key aquaculture pathways for the Iwi 
of Te Moana-a-Toi. 

 

 
 

This report represents the final output of Stage One – Opportunities Assessment.  This project has an 
emphasis on offshore opportunities, but also considers potential land-based (marine and freshwater) 
and geothermal opportunities.  
 
 

Te Ao Māori and Iwi Aspirations 
Māori have a broad and deep relationship with the coastal and marine area and therefore in 
aquaculture and marine farming. Māori have an interest in marine farming that forms part of the 
bundle of Māori rights in the coastal marine area. For Iwi, the battle for recognition of these rights in 
relation to aquaculture and marine farming has been hard-won.  

As Iwi continue to acquire and develop their interests in the industry, they can play a key role in 
developing New Zealand’s aquaculture industry to be globally recognised as a world-leader in 
sustainable and innovative aquaculture management across the value chain.3 

A systems approach 
Not an exercise in “business as usual”, this project looks to the potential of viable innovation that 
aligns with Te Ao Māori, taking a systems approach that maintains ecosystem health, and contributes 
to community livelihoods and hauora. 

 
2 https://www.mpi.govt.nz/dmsdocument/15895-the-Governments-aquaculture-strategy-to-2025. 
3 https://www.mpi.govt.nz/dmsdocument/15895-the-Governments-aquaculture-strategy-to-2025. 
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This kaupapa has potential to provide an exemplar in terms of the role of Bay of Plenty Iwi as Te Tiriti 
partners with the Crown, empowering a long-term, transformational approach to the development of a 
thriving Māori aquaculture industry.  It will also provide valuable insights for Iwi elsewhere in Aotearoa 
that are interested in aquaculture development. 
 

Iwi vision 
Ngā Iwi i te Rohe o Te Waiariki, in partnership with the Ministry of Primary Industries and Te Ohu 
Kaimoana, are exploring pathways to a sustainable, resilient and world-class Māori aquaculture 
industry in the Bay of Plenty. 
 

What drives the vision? 

x Māori economic development and wellbeing: growing people through job creation, 
training, career pathways, and research and leadership opportunities. 

x Empowering and exercising kaitiakitanga, maintaining and enhancing the mauri of Te 
Moana Nui-a-Toi.  
 

What does success look like? 
 

 

 

 

Sustainable
•Social, cultural, environmental, and economic wellbeing are in balance. Aquaculture 

pathways for Iwi upscale and amplify impact across these four pou of wellbeing.
•A best practice sector within Te Ohanga Māori that benefits NZ.
•Exercising Mana Motuhake - ownership and autonomy.
•Provision of significant long-term employment for Māori communities and connection to 

the marine-based economy.
•A strengthening of the traditional Iwi and community relationship with the ocean.
•Replicable, scalable, whānau and hapū-centric models with collective power.

Resilient
•Intergenerational knowledge transfer of matauranga Māori.
•Implementing data science and artificial intellgience to deliver adaptive management.
•Responsive to changing risks (including climate change) and competing demands.
•Future-focussed, helping to drive alignment between policy/regulation to support industry 

growth.
•A long-term strategic roadmap supported by partnership with the Crown.

World-Class
•Excellence in technology, people, and systems.
•Astute commercial and scientific partnerships with a shared values base.
•Collaboration and knowledge sharing 'mana to mana' with indigenous businesses and 

initiatives around the world.
•Creating and adding value across the supply chain.
•A world leader in intellectual property, provenance, and brand identity.
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Post-Covid reset 

Considering the Covid-19 crisis, this kaupapa is vital and timely. The further development of a Māori 
aquaculture industry in the Bay of Plenty can act as a key component of NZ’s post-Covid economic 
recovery, while supporting local communities. There is crucial opportunity to learn lessons from the 
Covid crisis, applying a Māori world view to reset from business as usual – an approach that will 
benefit all New Zealanders. 

 

Benefits to local communities 

The Bay of Plenty has some of the highest deprivation levels in New Zealand and Māori are 
overrepresented in poverty related statistics4. For the Iwi involved in this Opportunities Assessment, it 
is imperative that any proposed investments deliver benefits beyond solely economic.  Although 
economic growth can enhance social wellbeing, it must be managed in a way that maximises the 
broader benefits to local communities. At a high level, the benefits could take the form of one, several 
or all the following: 

x retaining and creating local employment opportunities, 
x higher wages,  
x training opportunities,  
x supporting new and existing businesses, and  
x enabling communities to become more self-reliant. 

There is opportunity to develop a socially beneficial, balanced business model that produces high-value, 
world-class products while supporting local livelihoods and wellbeing, including in respect of a potential 
local food economy, providing for marae and whānau.  

 

Iwi collaboration 

Māori Aquaculture in the Bay of Plenty can harness the power in Iwi working together at an 
appropriate regional level to maximise the benefits of aquaculture settlement assets, while recognising 
that Māori are not homogenous. Effective collaboration across Iwi ensures respect for the autonomy, 
interests, and aspirations of individual Iwi and hapū. This collaboration will recognise the mana and 
rangatiratanga of tangata whenua and respect existing intellectual property and mātauranga. It will 
ensure recognition of mana moana and mana whenua, and, in this respect, provision of first 
opportunities within a collaboration, where appropriate. 

Collaboration and autonomy between Iwi can co-exist successfully and strengthen outcomes. For 
example, collaborative models and platforms can transform Iwi aquaculture potential and address key 
constraints of access to finance and spat supply. In some cases, a collective approach to small-scale, 
whānau-centric operations, with shared research, processing and distribution platforms, could unlock 
opportunities that might otherwise be unviable.  

 

Intellectual property 

Iwi will develop an aligned Intellectual Property (IP) strategy to support the development and success 
of this aquaculture kaupapa.  This strategy will ascertain rights and legal mechanisms to pursue 

 
4 https://www.health.govt.nz/new-zealand-health-system/my-dhb/bay-plenty-dhb/population-bay-plenty-dhb 
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opportunities and anticipate roadblocks, as well as identify existing Iwi IP (to monitor their own 
interests), what potential IP Iwi might capture, and the optimum use of tools such as Geographical 
Indicators.  An IP strategy can also identify who might be (international) partners and licensors to 
‘springboard’ Iwi to competitive advantage. 

 

Te Ao Māori methodology 
This kaupapa takes a holistic approach, aligned with Te Ao Māori.  It recognises the importance of a 
long-term view, interconnectedness, and a whole systems approach. Social, cultural, environmental 
and economic aspects must be in balance, and considered together - for example, social and cultural 
considerations weave throughout this kaupapa; they are not viewed as separate considerations.  

In Stage, 2, the team will carry out prioritisation and refinement of identified opportunities and 
pathways. The methodology used to analyse the potential of the preferred options will include a Multi-
Criteria Assessment (MCA) model, tailored to Iwi criteria. It will use the following four pou (wellbeings) 
to evaluate the proposal against identified investment objectives, and allows comparison of different 
scenarios for future development: 

x Pou tahi: Te Pāpori (Social) 
x Pou rua: Te Taiao (Environmental) 
x Pou toru: Te Ahurea (Cultural) 
x Pou whā: Te Ōhanga (Economic) 

 

This Document 
This report presents a high-level summary of the potential aquaculture opportunities and pathways for 
Iwi in the Bay of Plenty Region. 

This document is structured to answer the following questions:  

x What are the key industry and market trends overseas and in New Zealand? (PART A: Industry 
& Market Trends)  

x What is the state of play for aquaculture in the Bay of Plenty? (PART B: Te Moana-a-Toi 
Aquaculture) 

x What are the possible opportunities for Ngā Iwi i te Rohe o Te Waiariki?  What are the most 
promising aquaculture pathways? (PART C: Aquaculture Opportunities) 

High level findings from this Stage One report will be put forward for ratification by Bay of Plenty Iwi 
and the wider management team, and then for further analysis in Stage 2 (Options Refinement). 
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PART A: Industry & Market Trends 

International Industry Trends 
This brief overview of international aquaculture developments has focussed on regions of the world that 
can be compared reasonably (or realistically) with New Zealand5.  

Please see Appendix Four for full report. 

Europe 

Production 

Europe only contributes approximately 3% of global aquaculture production6; only three species 
(salmon, mussels, shrimp) make up more than 50% of EU production by volume and more than 40% of 
production by value.  

x European production is predominantly based on marine farming – with most of this being farmed 
Atlantic salmon in the coastal areas of Norway (46% of European production), and to a much lesser 
extent Scotland. 

x Salmon and trout make up the majority of the fish farmed in Europe (EEA7) with a total production of 
approximately 1,700,000 tonnes.8 (cf  ~14,000 tonnes of salmon in NZ). Production of farmed salmon 
has plateaued over the last several years due to environmental, social and regulatory constraints. 
Demand has continued to increase despite the lack of additional production supply. This has caused the 
price of farmed salmon to increase significantly. As a result of high prices, Norwegian salmon farming 
companies are currently highly profitable, leading to more investment in innovation. Innovation and 
investment in marine farming is predominantly coming from the expansion of existing businesses. 

x There are other reasonably significant and locally important farmed marine finfish industries in the 
Mediterranean, where sea bass and sea bream (snapper) dominate (267,000 tonnes).  

x The production of most of aquaculture species in EEA-39 has, overall, been relatively flat, although sea 
bass and sea bream have increased in volume in recent years. Prices for these species have declined in 
response as the market development has lagged production increases. This has caused the industry to 
enter a period of consolidation and reduced production growth.  

x Profitability for species other than salmon is currently poor, but the low prices are stimulating new 
markets and demand. 

x There is also large production of molluscs (mostly mussels) in Spain, France, and Italy (458,000 tonnes), 
cf ~86,000 tonnes NZ. This production has been stable over the last number of years, except for a small 
dip in 2013 due to algae blooms. However, the European oyster farming industry has been affected by 
the oyster herpes virus – as has NZ. 

 
5 In short, we have targeted places where aquaculture is occurring in colder / temperate environments similar to that of New 
Zealand, where there are higher value markets, and locations that are close to home (i.e. Australia). 
6 https://www.eea.europa.eu/data-and-maps/indicators/aquaculture-production-4/assessment 
7 Created in 1994, the European Economic Area (EEA) combines the countries of the European Union (EU) and member countries 
of the European Free Trade Association (EFTA) to facilitate participation in the European Market trade and movement without 
having to apply to be one of the EU member countries. 
8 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Aquaculture_statistics&oldid=356961 



 

 Page 15 

x There is very little farming of aquatic 
plants or algae/seaweed in Europe. 
x Freshwater aquaculture in Europe is 
much smaller compared to marine in 
terms of production volume. The majority 
is inland trout, carps, barbels and other 
cyprinids (89,000 tonnes), (~1500 tonnes 
salmon NZ).  
x Freshwater farming has not increased 
significantly over the last two decades in 
Europe. 

 

Technology 

The major developments are in:  

x More robust farming systems that can withstand more exposed environments using existing 
technologies; 

x Offshore farming systems that move the farmed fish to isolated waters where they avoid sea lice, other 
disease pressures, and potentially negative interactions with wild salmon;  

x Semi-closed inshore farming systems that deliver a more controlled farming environment, eliminate sea 
lice and prevent negative interactions with wild salmon populations, marine predators and fluctuating 
water quality; and  

x On-land recirculating aquaculture systems (RAS) that deliver a completely controlled environment for 
the stock. 

This innovation is predominantly occurring in Norway where the majority of the industry is located and 
where the Government has a national long-term strategy to invest the returns from its oil reserves to move the 
country to an economy based on sustainable resources and for aquaculture and has established a positive 
regulatory framework that rewards innovation risk. 

European Trends for the Future 

The European market, in terms of production and consumption of aquaculture species is dominated by salmon. 
This is likely to continue in the future as farmed salmon supply continues to grow and develop. 

Future growth in this sector will come from new technologies– land-based RAS, offshore mega farms or by the 
intensification of the existing coastal sites through developing semi-closed technologies that address 
environmental concerns. 

North America 

Production 

There has been no significant change in the production volume over the last two decades in the US. 

x The total aquaculture production in the USA was 468,000t in 2018 (264,000t in freshwater and 204,000t 
in seawater)9.  

 
9 http://www.fao.org/fishery/countrysector/naso_usa/en#tcN700C5 

Figure 1. A typical sea bass and sea bream farm in Greece. There are 
multiple age groups of fish on the one site, smaller pens than are 
used in salmon farming and less automation. Nets are typically 6m 
to 15m deep. 
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x The majority of freshwater production is catfish followed by crawfish while sea water production is 
dominated by molluscs.  

x There is a small annual production of farmed salmon in Maine and Washington State and small 
quantities of trout are farmed in freshwater systems.  

Regulatory Framework & Trends for the Future 

The regulatory framework in the US has stifled the development and growth of the aquaculture industry10. This 
has meant that in the US there has been no increase in aquaculture production while in the rest of the world 
aquaculture has been the fastest growing food production system. 

The gap in aquaculture growth has been a major concern for the sector for many years. The current US 
administration has recently announced changes that are designed to encourage the development of domestic 
aquaculture production in the US11.  

These changes seek to reduce regulatory constraints and to require federal agencies to actively identify areas 
suitable for aquaculture development. There is a particular focus on offshore aquaculture developments. 

Australia 

Production 

In Australia, there is a lot of support for the development of aquaculture. Many State Governments have 
allocated funding to support setting up aquaculture facilities and expansion.  

x The value of Australian abalone production is projected to rise by 5% to $200 million over the period 
2020–21 to 2024–25.  

x For salmon, Australia’s most valuable sector, production is expected to increase from the 58,000 tonnes 
produced in 2018-19, at a value of $833 million.  

x Prawn production is also expected to increase over the next few years with projections for 2022 
suggesting production will double to 10000 MT.  

x Other species such as barramundi and yellow tail kingfish are also on the increase.  
x Yellow tail kingfish has been a labour of love for Australian producers, growth has been rewarding but 

slow with premium product now at approximately 2500 MT with projections of up to 5000MT by 2025. 
x There has been a year on year increase in the cost of salmon production across all of the major 

producers. It is a challenge to find a balance between profitability and ensuring that consumers 
can purchase salmon at a reasonable price. The Australian domestic market for Atlantic salmon is 
strong which has helped cushion the effects of the rising costs. The total value of Australia’s farmed 
salmon industry was $833 million in 2018-1912. 

x Marine salmon hatcheries have moved towards recirculation aquaculture systems (RAS) due to 
improvements in water quality management, better biosecurity and control. Fish are now being grown to 
a larger size on land, to minimise the time at sea or in pond-based farms, and risks associated with a 
more open farming system. 

x Triploidy is either being used or explored by the salmon industry for the prevention of early maturation, 
sterility of escapees, and protection of selective breeding intellectual property. 

x Triploid salmon have been used to fill a production gap during the summer months (3-month period) to 
support a year-round supply of salmon. Salmon mature following their second summer, and due to the 
flesh quality issues that come with maturing diploid salmon, triploids are used to bridge this gap.  

 
10 https://www.intrafish.com/commentary/the-us-aquaculture-industry-is-on-life-support/2-1-661761 
11 https://www.natlawreview.com/article/covid-19-trump-administration-takes-actions-to-assist-us-aquaculture 
12 https://www.frdc.com.au/media-publications/fish/FISH-Vol-27-4/australian-aquaculture 



 

 Page 17 

x Other aquaculture sectors in Australia rely primarily on the export market and domestic restaurant 
market which has had a significant down-turn in recent months due to COVID-19. A lot of companies 
have run different marketing campaigns to increase purchase and consumption of Australian produced 
seafood, at home or have collaborated with restaurants to still provide the product on take-away menus. 

x Ranched13 Southern Bluefin Tuna (SBT), (Thunnus maccayii) is the second largest contributor by value 
and volume to Australia's aquaculture sector (behind salmon); total value of the fishery is AU $150 
million. 

x The SBT sector is one of the most important seafood sectors to the export market, with 9O% of product 
heading overseas (mostly to the Japanese sashimi market). 

x The success of the SBT sector has led to investment in land-based breeding facilities; there has been 
significant progress made in closing the lifecycle. 

x Integrated Multi-Trophic Aquaculture (IMTA) is used as a sustainable aquaculture method, where 
seaweed and fish or prawns are farmed in an integrated fashion to reduce waste, improve efficiency 
and provide artificial ecosystem services, such as bioremediation. This type of co-cultivation is 
currently underdeveloped with only two companies integrating IMTA into their current business model 
and although there is a national focus on promoting sustainability in aquaculture policy, there is little 
mention of such practices.  

x Australian IMTA feasibility studies have shown that the model could work well in Australia in an 
economic and environmental capacity and yet to date there has been little uptake of the model.  

x Rainbow trout are grown successfully in sea cages in Tasmania where ocean trout is considered a 
premium grade seafood that achieves a higher price than Atlantic salmon. Juvenile trout are reared in 
freshwater hatcheries (flow through and RAS) and are transferred to sea cages at between 100 and 
300gm. In Macquarie Harbour they reach 3.5kg in less than 12 months. 

x Australian aquafeed mills are looking to find alternatives to fishmeal and oil and have been looking to 
plant-derived proteins and oils for some years now; however, much research suggests that microalgae is 
the best alternative but its production costs are still too high for total replacement diets. 

Technology 

Investments into the aquaculture sector have been mainly into new technology, land-based farming 
systems and support services, primarily into salmon farming. 

Infrastructure and technology investments in the Australian industry, have been into:  

x Expansion into exposed/high energy sites (appropriate infrastructure for fish containment in pilot scale).  
x Development of post-smolt or nursery systems. 
x Improvement of automated feeding systems with better camera and sensing technology. 
x Implementation of improved treatment technology e.g. smolt vaccination. 
x Smart-farming technology. 
x Reduced salmon handling and cage towing. 
x Improved slaughter methods. 
x Some early research into grow-out RAS technology- although, this area has primarily been championed. 

by overseas investments. 
x Improved farm water discharge systems. 
x New species such as prawns, barramundi, Murray River cod and kingfish. 

 

 
13 Live capture of wild fish for fattening prior to harvest. 
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Sea Cage Technology 

From an Australian context, there has been significant investment over the last 5 years into better designs to 
improve work health and safety, and predator proofing. These changes have increased the cost of conventional 
cages and are also items that make the Australian salmon industry unique in comparison to the rest of the world. 

Smart Farming Technology  

The term “precision farming” has been used in the past few years to describe a digitalised system of assessing, 
monitoring, and redressing to continuously optimise farming activities. Real time data collection and improved 
decision-making tools are available to be implemented in aquaculture. 

Recirculating Aquaculture Systems (RAS) 

A recent trend in Australia is the use of RAS for their hatchery and nursery systems, quarantine and broodstock 
holding systems (especially in the salmon farming industry). Different species are hatched and reared in RAS 
including barramundi, yellowtail kingfish, Atlantic salmon, rainbow trout, Murray cod, abalone, and black tiger 
prawns. In Australia, there are an extremely limited number of operating grow-out RAS farms. 

Large investment banking groups such as DNB and Rabobank have invested into land-based grow-out production 
due to:  

x Improved “new” land-based technology enabling increased scale and the ability to address quality issues 
x Sea-cage cost of production rising 
x Increasing capital requirements for traditional farming systems for licensing and infrastructure  
x Ability to be in close vicinity to the market limiting transport costs  
x A cleaner and greener image  

These emerging technologies can help control the critical control points in a system. One large gap that the 
industry struggles to fill, is the availability of skilled workers and training programs for the operation of RAS. 

Asia 

Production 

Asia collectively produces 85% of the total world production of aquaculture products and is the 
dominant producer of seaweed products globally. 

It is difficult to extrapolate farming technologies and species in Asian countries as much of the technology and 
species is based around low-tech approaches to freshwater pond rearing of tropical species. Coastal pollution and 
unlawful farming are often issues, as is evident with the Thai prawn aquaculture industry. 

In light of the comment above, this section focusses on aquaculture production in trends in Japan, which 
can be more reasonably compared to the New Zealand context given the higher value products, more 
similar temperature regime, and comparable species. 

x Following the United Nations Sea Laws stipulated fishery zone of 200 nautical miles in the early 1970’s, 
Japan’s fishing interests were severely reduced. In order to generate enough food, the Japanese 
Government turned to aquaculture. 

x In Japan, aquaculture has historically been based around providing village communities with seafood 
and employment for aging populations.  

x Japan has taken steps to address this, including significant investment in hatchery technology, machine 
learning capability (‘smart aquaculture’) and offshore cage farming systems. This has reduced the 
country’s reliance on low value, repetitive labour, and attracted a younger generation looking to build 
careers. 

x Japan has become a world leader in hatchery produced finfish and shellfish products. 
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Marine: 

x Marine aquaculture is the dominant form, accounting for 96% of production by volume14. 
x In 2018, marine aquaculture reached 612,800 t15.   
x Traditionally, sea cage farms have been close to the shore in sheltered bays, but as is the trend in most 

cage farming areas around the world, Japan has been improving cage technology and moving to larger 
offshore structures. 

x Seaweed farming in Japan is principally in shallow and sheltered waters in the south (e.g. Okinawa) 
where the water is warmer. Seaweed farming is based around village collectives and small fishing 
cooperatives. 

x Yellowtail / Japanese Amberjack (Seriola quinqueradiata) is the most successful farmed marine fish in 
Japan; the first farmed culture started in 1930. Aquaculture production of this species is used to stimulate 
wild fisheries through an ‘ocean ranching’ approach. In 2018, production of this species was 
approximately 130,000 t.16 Production of this species has stabilised for several years. 

x Yellowtail and the Greater Amberjack, known as “Kan-pachi” are the most economically important 
species, accounting for a quarter of the national production value. These fish are commonly sold as 
premium grade sashimi. 

x Atlantic bluefin tuna (Thunnus thynnus) is one of the most popular species in Japan. In 2015, the 
production of Atlantic bluefin tuna reached 8 percent of the total volume produced (the vast majority of 
which is ranched). 

x Red sea bream (snapper) accounts for approximately 10% of total production value in Japan, and 
features strongly in higher value markets due to its auspicious reputation. This species is reproduced in 
hatcheries and grown to market size in sea cages, and transported live to market sometimes in 
individual bags. 

x The Yesso scallop (Patinopecten yessoensis) is one of the main species in costal aquaculture in northern 
Japan. Success in hanging aquaculture since the late 1950’s and subsequent technological progress have 
greatly increased its production; it is primarily sold to the Chinese market. 

x Pacific oyster and the Japanese oyster dominate shellfish production in Japan; production volumes across 
both species exceed 200,000 GWT per annum17, (cf NZ 2,000 GWT/annum). 

x For a long time, production systems were extremely low tech, consisting primarily of natural seawater 
ponds and inlets closed off with nets, and used for extensive aquaculture. 

x Marine production has gradually moved to other inshore and offshore locations, utilising much more 
advanced (and larger) sea cage systems for finfish production. 

x Japan produces a wide variety of seaweeds, and is famed for types such as nori, laver and wakame. 
Although once a leader in production volume, Japan has slipped behind other powerhouses such as 
China, Indonesia and South Korea. It is still the major consumer of seaweed products, however much of 
this is now imported. 

Freshwater: 

x Freshwater production is low compared to other parts of Asia (~30,000 t); however, this is a 
manifestation of the low domestic market demand for freshwater species18. 

 
14 https://fishfeedmachinery.com/Case/commercial-aquaculture-in-Japan.html 
15 http://www.fao.org/fishery/facp/JPN/en 
16 https://www.statista.com/statistics/762952/japan-yellowtail-production-
volume/#:~:text=In%202018%2C%20the%20yellowtail%20production,sashimi%20or%20used%20in%20sushi. 
17 https://thefishsite.com/articles/oysters-and-farming-methods-make-inroads-into-
japan#:~:text=Oyster%20production%20and%20consumption%20is%20well%20known%20in%20Japan.&text=Japan%20produc
es%20around%20200%2C000%20metric,of%20Agriculture%2C%20Forestry%20and%20Fisheries. 
18 http://www.fao.org/fishery/facp/JPN/en 
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x Eel dominates freshwater aquaculture (40% of production); almost 100% of the domestic eel market is 
supplied by aquaculture. Japanese have a strong preference for local eel products. Eel is farmed at high 
densities (15-20t per acre). 

x Ayu (Japanese smelt) accounts for 20% of freshwater production in terms of value – this is consumed 
domestically. 

x Some trout and salmon production occurs in Japan, however it has been difficult to maintain 
commercially viable harvests due to low productivity of these stocks. 

 

New Zealand Industry Trends 
 

New Zealand 

Production 

New Zealand’s aquaculture industry consists primarily of longline farming for GreenshellTM mussels (also 
known as Green-lipped mussels (averaging 85,857 greenweight tonnes (GWT) per annum), intertidal 
farming for Pacific oysters (1,964 GWT per annum), and canal and cage farming for king salmon (14,339 
GWT per annum)19. 

x Inshore aquaculture is the dominant form of marine-based aquaculture in New Zealand. Currently there 
are 14,000 consented hectares20 from Northland to Stewart Island. 

x Open ocean aquaculture is currently limited to two sites in New Zealand: Eastern Bay of Plenty and the 
Canterbury Bight (Pegasus Bay). Both are in the early stages of development. Consented areas total 
approximately 7,395 ha. All currently focus on Greenshell mussel farming.  

x Currently there are three offshore salmon applications being progressed in Marlborough and Southland, 
and two more in the South Island expected soon, as well as Aquaculture Settlement obligations. 

x Land-based freshwater aquaculture is restricted to salmon hatcheries and grow out, rainbow trout 
hatcheries, and whitebait farming trials. 

x Land-based seawater aquaculture is limited to paua and kingfish farming, with a number of marine 
hatcheries growing kingfish, paua, Greenshell mussels, and Pacific oysters. 

x The majority of fish feed is imported. There is no extruded fish feed plant in New Zealand because of 
limited demand - however open ocean salmon aquaculture is likely to provide sufficient scale as they 
develop. 

x Seed stock for Greenshell mussel, King salmon and Pacific oysters are either wholly or partially supplied 
from hatcheries. Current hatchery production capacity for all species is limited and is a pinch point 
nationally for increased production. 

o Only one source of Greenshell mussel hatchery spat (SpatNZ), not open market, but with 
industry investigating supporting at least one other new hatchery and/or upgraded capability 
at the existing site. 

o Current salmon hatcheries are at or near full capacity, but with recent announcements for a 
salmon hatchery in Southland. 

 
19 2018 figures, Aquaculture New Zealand: https://www.aquaculture.org.nz/wp-content/uploads/2019/10/New-Zealand-
Aquaculture-sector-overview-2019.pdf 
20 Less than 50% are developed. 
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o One source of Pacific oyster hatchery spat, not open market.  The capacity of this hatchery is 
being increased and the industry is working together on joint investment in another hatchery. 

o No commercial capacity for any other species at this stage, although NIWA has been funded to 
build and run a RAS kingfish hatchery to prove its commercial viability. 

o Family programmes (King salmon and mussels) and triploid single seed (oysters) available. 
x The factory production focus on frozen half-shell mussels means that seasonality is not such an issue (as 

frozen product fills any void from a cool store rather than leaving a "gap" in the market). 
x The mussel market remains unchanged (predominantly half-shell), but strong growth in value added 

products (nutraceuticals, mussel oil, mussel powder). 
x Government regulation prohibits the commercial farming of rainbow trout and brown trout21, and 

retricts Bluff oyster farming. 

The following figures illustrate the major production trends over the past decade for our three main commercial 
species. Both salmon and Greenshell mussel production have been trending upwards, despite experiencing a 
couple of dips; Pacific oyster production fell significantly in 2012-2013 as a result of disease issues in the industry 
but is now rebounding. 

 
Figure 2. NZ King Salmon Co Ltd Total Production (kgs), 2008-2020. Source AQNZ. 

 
Figure 3. Pacific Oysters Total Production NZ (Dozens), 2008-2020. Source AQNZ. 

 
21 The Department of Conservation carries out a commercial trout venture with its hatcheries supplying trout to restock rivers 
and lakes with funding being provided by anglers through the Fish and Game Council 
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Figure 4. Greenshell Mussel Total Farm Production (Tonnes), 2000-2018 Wet Weight, Source FAO. 

Technology 

Currently there is no RAS in production in New Zealand, limited hatchery technology, and very little shift 
in farming techniques since the industry began. 

x The single greatest bottleneck restricting the growth of aquaculture in New Zealand is the shortage of 
smolt (juvenile fish) and spat (shellfish) to stock farms. Hatcheries are an important part of the 
aquaculture industry because they enable the development of enhanced performance family programmes, 
disease tolerant strains of fish and shellfish and single sex/triploid stocks. The limited number of marine 
hatcheries in New Zealand creates a serious biosecurity risk. 

x King salmon hatcheries are currently at full capacity and the decision to support funding of a new RAS 
hatchery facility is welcomed as it significantly removes a key constraint on success of the two open ocean 
aquaculture (OOA) applications in the Southland region. Improved hatchery stock availability and stock 
performance will be essential for the growth of the industry in New Zealand.  

x Ideally, at least two more new Greenshell mussel hatcheries will need to be built in the near future to 
service high demand, one in the North Island and in the South Island. As noted earlier these are under 
active consideration by industry. 

x In addition, for both hatchery and wild spat, there is still considerable mortality when these are transferred 
on to the growing farms (>93%).  Small improvements in this could significantly change the growing areas 
able to be supported. While there has been some investigation in this it has not been as coordinated or 
exhaustive as required.  The mussel industry is currently developing a comprehensive programme to 
determine the key factors affecting mortality throughout the life cycle.  One aspect is already clear – the 
size of the spat immediately after it is collected with seaweed from Te Oneroa a Tohe – spat larger than 
2mm has far greater success than smaller spat.  A nursery to on-grow spat is being considered.    

x An expansion of the oyster hatchery programme will be required in Northland – this is also under active 
consideration by both the firm that has existing hatchery capability and other industry participants.  This 
sector has the potential to expand through the conversion to flipfarm technology22. Triploidy tech has 
"dampened" seasonality issues in oysters. 

x The Greenshell mussel industry will continue to grow however there will be a large degree of product 
diversification (meat, half shell, oil, powder, health supplements etc.), requiring further investment in new 
processing technology. 

x The current interest in marine finfish hatcheries will need to expand in the near future if native marine 
species are to be extensively farmed. Future research also needs to focus on the feed and nutritional 
requirements of these species. 

 
22 https://www.flipfarm.co.nz/ 
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x New Zealand does not currently have an extruded fish feed plant. The general consensus is that such a 
plant would be warranted when demand exceeds 50,000 tonnes. Currently all extruded fish feed is 
imported from Australia, Canada or South America. 

x The move to OOA has already started however improved cage and longline technology will be required to 
maximise the opportunities presented. 

x There is limited use of artificial intelligence or other digital resources beyond monitoring, however the 
potential is massive. 

x Seaweed farming, remedial and impact-oriented aquaculture will increase in New Zealand over the 
coming decade as scrutiny over farming practices and environmental impact continues to increase. 

x Biodiscovery is an offshoot of the marine farming industry that may well provide access to new compounds 
with nutraceutical, pharmaceutical and medical application. 

x Land-based algae culture utilising macro and single cell algae will be a growth opportunity across the 
country. 

x Other freshwater native fish species such as whitebait, eel, kōura all have the potential to provide "marae" 
based grow out farms. 

 

International Market Trends 
Seafood still makes up a considerable proportion of average protein consumption across all countries. 
By 204023, the global meat market, by then worth circa US$1,800 Bn, is forecasted to be diversified 
into three primary product categories, with conventional meats (including seafood) only expected to 

 
23AT Kearney Report “How will Cultured meat and Meat Alternatives Disrupt the Agricultural and Food Industry?”. 

Figure 5. Global meat market forecast. Source: 
http://media.enfasis.com/adjuntos/146/documentos/000/132/0000132740.pdf 
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maintain a small majority position (see Figure 5). The rise of alternative protein markets is predicted to 
have an impact on meat consumption trends. 

Consumer trends and forecasts indicate opportunities for high quality ‘natural’ protein.  It will be 
increasingly important that New Zealand seafood – both wild caught and aquaculture – is positioned 
as a premium product and not as a commodity product.  This will have its challenges, but collaborative 
marketing efforts will assist recognition of the unique quality features of Bay of Plenty aquaculture. 

The COVID 19 pandemic has seriously impacted seafood consumption globally, mainly through the 
reduction in food service (e.g. conferences, smorgasbords, and cruise ship dining), reduced 
international transportation and border efficiency during lockdowns, and some Government 
interventions24. This is expected to recover once pandemic restrictions end.  

The table below provides a short overview of the main trends in significant international markets: 

Europe 

Europeans consume approximately 24kg of seafood per capita. But there is a wide range within the 
European countries - Portuguese consumption is 56.8kg per capita while Hungarian consumption is only 5.6kg per 
capita.25 

x With respect to aquaculture products, the consumption in the EU is 3.25m tonnes26 - 1.37m tonnes are 
produced in the 28 countries that make up the EU with 2.11m tonnes being mostly salmon brought in 
from Norway. 230,000t tonnes of aquaculture products are exported from the EU. 

x Growth in the production and consumption of aquaculture products in the EEA-39 has been dominated 
by salmon. Production volumes have increased over the last decade but have stabilized over the last 3 to 
4 years.  

x While supply has stabilised, prices have significantly increased generating strong profitability in the 
sector and stimulating innovation in farming practices – particularly in Norway where the regulatory 
framework has been adjusted to reward innovation. 

x Salmon is the main farmed fish species consumed in Europe, followed by mussels, shrimp, sea bass and 
sea bream (snapper).  

x The other fish species mostly consumed are tuna (mostly canned), cod, Alaskan pollock, (wild caught), 
and herring. 

x There is strong interest in tuna farming in the Mediterranean, but like Japan and Australia, closing the 
lifecycle in a hatchery is problematic. 

x Major supermarket chains and large processors will agree fixed price contracts for periods from 6-
months to 3 years for farmed fish products. The food service sector has a range of purchasing 
mechanisms including fixed price contracts and spot market purchases/trading purchases. 

North America 

The US has a high demand for seafood and aquaculture products (although the US is typically 
recognised as a consumer of mainly beef and poultry).  

x There is a reasonable size of domestic capture fisheries, but limited aquaculture production. The picture 
that emerges is not dissimilar to the European story with limited aquaculture production growth.  

 
24 Personal communications with industry representatives. 
25 https://www.eumofa.eu/the-eu-market. 
26 https://www.eumofa.eu/documents/20178/314856/EN_The+EU+fish+market_2019.pdf/ 
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x The main contrast is that in Europe salmon emerged as a singular success in Norway – whereas the US 
has no such success story to mask the failure (in the rest of Europe) to really capitalise on aquaculture as 
a driver for economic growth and rural development. 

x In 2019, the USA imported approximately 480,000t in 201827 of farmed salmon (gutted weight 
equivalent) and more than 650,000mt of farmed shrimp28 - the two largest product categories. 

x The consumption of inexpensive tropical freshwater species such as tilapia and basa catfish is growing in 
the US. 

Australia 

Rising seafood consumption in Australia has driven revenue growth in aquaculture over the past 5 years; 
however there has been a strong import presence in the domestic market that has inhibited industry growth.  

A rising demand for premium products such as abalone (paua) and salmon has supported growth of these sectors 
of the Australian seafood industry. There is expected growth in production value of salmon, prawns, and abalone.  

Due to the reduced aquaculture export demand from China as a consequence of the COVID-19 outbreak the 
production value in Australia is expected to suffer a fall in 19/20 but we also expect that market conditions should 
steady and production value rise again between 2021 to 2024. 

Consumer Demands 

x Australians are big advocates for Australian seafood, whether it be farmed or wild caught. Subsequently, 
Australian seafood is what the consumer prefers, but demands this at a competitive price.  

x Often imported seafood is chosen due to price even though preference is for Australian grown seafood. 
x There is preference for ‘widely accepted/known/flagship/iconic’ species such as prawns, salmon, yellow 

tail kingfish, barramundi and to a lesser extent bivalves. 
x These preferences have seen aquaculture production follow suit, where large domestic appetite for the 

species in question provides an avenue for expansion of such aquaculture. 
x The Australian consumer not only prefers to eat its iconic seafood but requires it to be is responsibly 

farmed.  
x This rise in conscious consumerism in Australia has been on the increase over the past decade. To meet 

the needs of this consumer or be faced with losing market share, aquaculture businesses manage this 
risk by becoming third-party independent certified under integrated standards such as Aquaculture 
Stewardship Council, Best Aquaculture Practices and Global Good Agriculture Practices. 

x Certification obtained under these standards acts as an independent voice on the ethical performance of 
the facility/business in question.  

x Such standards are not self-imposed but undertaken as a requirement by the duopoly Australia retail 
sector: Woolworths and Coles. These dominant retailers meet their sustainable sourcing goals by 
endorsing integrated standards for aquaculture.  

x Acting as big brother, the retailers take the guesswork away from the consumer who know by purchasing 
product at one of the stores they can be assured the farmed seafood is responsibly sourced if it is 
certified. 

 

 

 

 
27 https://www.ers.usda.gov/data-products/aquaculture-data/ 
28 https://www.undercurrentnews.com/2020/02/06/noaa-release-of-december-data-completes-2019-us-shrimp-import-puzzle/ 
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Asia 

This section continues to focus on Japan, in line with the earlier section on production trends. 

In Japan, aquaculture is projected to reach a market size of US$14.9 Billion within the next decade29. 

x Seaweed is a traditionally important component of Japanese cuisine, and the country is largest importer 
of edible seaweed in the world. Imports account for approximately 35%-40% of total seaweed 
consumption. 

x Between 2012-2016 Japan consumed around 55,000t of imported seaweed up to a value of $600m US30. 
x Japan is the most significant consumer of seafood products in the world, with approximately 47% the 

average person’s protein consumption coming from fish and shellfish products (45.3 kg per capita31). 
x The Japanese market can be characterised by a strong preference for locally caught / farmed species that 

fit a traditional palate. This applies especially to products like sashimi which are subject to a strict 
grading scale. 

x Traditional Japanese seafood staples will continue to dominate the Japanese market (tuna, yellowtail 
kingfish, seabream, prawns and seaweed). 

x Preference will continue to be given to fresh local product, with frozen imported wild caught product the 
least preferred category, and frozen farmed below that. 

x Production providence and presentation will continue to be strong market drivers, especially for imported 
product. There is little wriggle room for products that don’t fit traditional Japanese consumption choices. 

x Normal seasonality of seafood products will continue to change as imports increase and global warming 
changes production periods in Japan. 

x Enthusiasm for the importation of live farmed shellfish via sea containers will improve the acceptability 
of imported farmed product. 

x The growth of local seafood production via aquaculture will be slow because of adverse water quality 
impacts, tsunami impacts, and global warming; this means that Japan will continue to look overseas for 
high quality imported product. 

x In Japan (and throughout Asia) there is increasing demand for environmental and product quality 
control and certification. 

x Disease and treatment management, biosecurity control and product food safety assurance will become 
market necessities. 

 

 

 

 

 

 

 
29 Aquaculture - 2016-2019 Market Analysis, Trends and Forecasts to 2024: Developing Countries Continue to Turbocharge 
Current & Future Growth. Source: http://www.researchandmarkets.com/ 
30 http://www.fao.org/3/CA1121EN/ca1121en.pdf 
31 http://www.fao.org/fishery/facp/JPN/en#:~:text=In%202016%2C%20per%20capita%20fish,70%20kg%20in%20the%201990s. 
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New Zealand Market Trends 
The following sections provide a deeper dive into several key market trends that were identified during 
assessment. 

 

Value-added foods 
A value-added product can be defined as “a change in the physical state or form of the product”32 that 
enhances its value (e.g. smoked salmon fillets). Besides direct marketing, value-added products 
opportunities are one of the most effective ways marine farmers can improve profitability. Value-
added products have the potential to respond to directions and trends in the marketplace, open new 
markets, and change public perceptions around farming activities. Value-added ready-to eat, or ready-
to-cook products make it easy for consumers to eat seafood at home - attracting convenience-minded 
customers and increasing sales and margins. 

In the New Zealand seafood sector, it is primarily the large brands (e.g. Sanford) that are innovating in 
the drive to increase value added product lines33, but not always. However, any attempt to develop 
value-added products must ensure adequate allowance for working capital. Most ‘NZ branded’ value-
added foods are targeting key market gaps such as premium seafood, ready-to-eat snacks, and diet 
specific options like gluten-free. 

An example of a successful value-added New Zealand-made aquaculture product in recent years is the 
seasoned, ready-to-eat salmon portions produced by NZ King Salmon Ltd. Although this example has 
achieved a high degree of success in the market (and continue to do so), the overall level of value-add 
creation in the aquaculture sector has been minimal to date. 

There is growing appreciation by the industry, as well as key science providers such as Plant & Food 
Research for the need to expand higher value product opportunities within aquaculture. Innovation 
that is enabled by availability of new technology or science (e.g. new processing techniques, waste 
minimisation approaches, and new sustainable packaging) offers New Zealand aquaculture a variety of 
new ways to gain footholds in the highly competitive international marketplace. 

 

Nutraceuticals & functional foods 
There is growing demand globally for foods and supplements that support health and wellbeing. 
There are two main categories of interest: 

1. Nutraceuticals 
2. Functional Foods 

Nutraceuticals 

Nutraceuticals can be broadly characterised as natural products that are prepared / isolated from 
foods and other natural products and provides a physiological benefit or general assistance with 
health and wellbeing. Examples of common marine nutraceuticals include omega 3 fish oil, and 
Greenshell mussel (GSM) oil / powder. Nutraceuticals are usually higher value products due to the 
additional processing requirements and, in some cases, limited availability. 

 
32 https://extension.umd.edu/agmarketing/value-added-
products#:~:text=Consumers%20buy%20more%20%22ready%2Dto,or%20making%20strawberries%20into%20jam). 
33 https://www.mbie.govt.nz/assets/94e74ef27a/investors-guide-to-the-new-zealand-seafood-industry-2017.pdf 
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New Zealand produces only a handful of nutraceuticals at any scale and is a minor player globally. 
Although there has been extensive scientific interest in producing derived compounds from seaweeds, 
there has been little to no investment into growing seaweed in New Zealand in an aquaculture setting. 
The only NZ-made nutraceutical to gain a strong foothold in the market is GLM powder and oil. 

GLM are generally sold as food, but there is a growing proportion of New Zealand’s total harvest being 
produced as high-value nutraceuticals and dietary supplements in oil or powder form. This proportion 
is currently estimated at 10% of the total industry value34, with the oil component having increased 
in value since 2009 and the powder market remaining relatively static over the past decade (see Figure 
6). This trend is set to continue into the future. 

 

Functional Foods 

Functional foods are foods that are fortified with added or concentrated ingredients to levels which 
improve health or performance. These foods can be those that inherently have physiologically active 
components such as garlic or soybeans, or those that may be enhanced by additional nutraceutical 
ingredients beyond their standard formulation such (e.g. as milk with added calcium). 

Functional foods differ from nutraceuticals primarily through the mode of delivery; where 
nutraceuticals are extracted from a food source and delivered via a dosage, functional foods retain key 
nutrients in the tissues, which are then gained when a meal is consumed. 

Seafood is generally considered one of the most important natural functional foods, acting as a 
source of calcium, antihypertensive proteins, antioxidants, and polyunsaturated fatty acids (Gormley, 
2006)i. GLM aquaculture products in particular have strong brand recognition in domestic and 
foreign markets as a “powerhouse of nutrition”35.  

 
34 Aquaculture New Zealand 
35 Aquaculture New Zealand 

Figure 6. Aquaculture New Zealand export statistics (April-March), 2018. 
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Research36 conducted into regional differences lipid composition in GLM found that mussels from the 
BoP had a lower lipid content than those from other regions, but that the proportion of those lipids 
that were phospholipids (PL), which are the lipid components shown to have ‘a positive impact on 
several diseases’37 was higher. 

 

Blue-green developments 
There is a significant momentum both domestically and internationally for seaweed-based products to 
support more sustainable horticulture and agriculture. The global seaweed market was estimated 
at over US$55 billion in 2018 and has an expected Compound Annual Growth Rate (CAGR) of 7.5%38 
(see Figure 7). Around half of farmed seaweed goes directly to human food products, with the balance 
split between livestock feed supplements, extracts (e.g. agar) and other uses such as biostimulants 
(fertiliser). 

Seaweed-based products are proven to be very effective biostimulants in a range of applications 
across horticulture, viticulture, cropping and animal grazing. Many of the soil benefits translate into 
superior product characteristics such as improved shelf life and elevated sugar content.  

Seaweed-based animal supplement and feed products have also proven effective across a wide range 
of industries including dairy, beef, sheep and bees. They have been successfully used to treat sick or 
nutritionally deficient animals and to improve reproductive rates and juvenile growth. Processed 
seaweed can be used on its own as a feed supplement, or as a feed replacement when blended. 

More recently, seaweed has been identified as a potential tool in reducing methane emissions from 
livestock. Early trials internationally using Asparagopsis as a feed supplement have achieved 
agricultural methane reductions of up to 98%ii but there are still significant challenges to overcome 

 
36 Cawthron Institute (2014). Lipid and Fatty Acid Composition of New Zealand Greenshelltm Mussels (GSM) from Three Farming 
Sites’ 
37 Küllenberg, D; Taylor, L; Schneider, M and Massing, U. (2012) Health effects of dietary phospholipids. Lipids in Health Disease 
38 https://www.gminsights.com/industry-analysis/commercial-seaweed-market 

Figure 7. Growth Trends in Global Commercial Seaweed Market. 
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before widespread adoption is possible39. This has the potential to be a game changer for New 
Zealand’s emissions profile. 

There is significant demand in New Zealand now for a high quality, reliable supply of aquaculture 
seaweed to scale the agricultural product sector. 

 

Changing consumer preferences 
There are significant changes underway globally in consumer preferences as a result of converging 
concerns about climate change, environmental degradation, and human health (nutrition). New 
markets are emerging as a result of this, and New Zealand needs to enhance its understanding and 
knowledge of how to respond and capture such markets – including how to extract value from 
applying marine resources in existing and emerging value chains. 

Shifting consumer preferences with regard to food consumption are set to cause radical changes to 
global markets. The movement away from animal-based proteins in particular has the potential to 
impact markets for seafood products. Aotearoa will need to take steps to ensure it retains loyalty for 
its premium quality by providing good information to customers. 

By 2050, a considerable proportion of consumers will be potentially be either vegan, vegetarian or 
flexitarian40. A 2017 report41 by research firm GlobalData identified a 600% increase in people 
identifying as vegans in the U.S between 2014-2017. Similarly, across the ditch our trans-Tasman 
neighbours are rapidly adopting meat-free lifestyles, with Australia becoming third fastest growing 
vegan market in the world42. 2.1 million Australians identified as meat-free eaters in 2016, and this year 
Australia’s packaged vegan food market is predicted to be worth AU$215 million43. 

Also, of direct interest to New Zealand seafood producers is the rise of plant-based seafood 
analogues, catering to increasing consumer demand for alternative proteins44.  

Strategic planning around new consumer trends and changing market dynamics should be at the 
forefront of business planning for the aquaculture sector. Greater public awareness and social 
consciousness around issues such as climate change, corporate environmental footprint, sustainability, 
nutritional requirements, health, and ethical consumption will force companies to adapt their business 
models or risk becoming obsolete45. Significant forethought around the needs and demands of the 
future consumer (both domestic and international) will be critical for New Zealand aquaculture going 
forward. 

 

 

 
39 Personal communications with Cawthron Institute and University of Waikato. 
40 Seafood Trends Report (2020). Prepared by New Green Ltd for Aquaculture Direct. 
41 Top Trends in Prepared Foods 2017: Exploring trends in meat, fish and seafood; pasta, noodles and rice; prepared meals; 
savoury deli food; soup; and meat substitutes. Prepared by GlobalData. (Report ID: 4959853). 
42 https://vegconomist.com/market-and-trends/australia-3rd-fastest-growing-vegan-market/ 
43 https://www.statista.com/statistics/731052/australia-value-packaged-vegan-food/ 
44 https://www.seafoodsource.com/news/foodservice-retail/labeling-concerns-arise-as-plant-based-seafood-analog-market-
soars 
45 https://www.sanford.co.nz/assets/announcements/Sanford-Annual-Report-2018-web.pdf 
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New Zealand Seafood Pressures 
Multiple pressures will forge seafood consumption in New Zealand over the next 30 years46. The table 
below provides an overview of these: 

 

Competition 

x Wild caught seafoods. 
x Alternative natural proteins. 
x Analogue protein sources (e.g. soy). 

Ethical Considerations 

x By 2050, a considerable proportion of consumers will potentially be either vegan, vegetarian, or 
flexitarian. 

x Whilst it can be argued that vegan and flexitarian decision-making is based on health concerns, we 
expect that animal welfare concerns will also play a considerably larger role in consumer decision-
making. 

Health 

x Growing pressure on any product that has negative health connotations; conversely there will be 
considerable interest in any product that has proven positive health connotations. 

x Seafood maintains strong health benefit recognition, and is a firmly recommended inclusion in most 
diets. 

Social Responsibility 

x Companies including social responsibility programmes as part of their overall campaigns, will receive 
greater recognition (with the potential for Iwi initiatives to gain a competitive edge). 

Environmental Concerns 

x Companies will be under constant pressure to clearly demonstrate their environmental pedigree, 
consideration of the physical environment, climate change, water quality and biosecurity. 

x Such claims will be under constant and continual scrutiny. 
x Such claims will require Third Party Accreditation/Endorsement. It will be no longer “taken as read” that 

these claims are justified. Certification is already a requirement for a large number of supermarket 
chains, QSR chains etc, where they simplify their purchase function by insisting that ALL products that 
they sell are certified.  

x Breaches of such claims will be almost instantly visible, with potential detrimental effects on reputation, 
and sales. 

 

 

 
46 This section has been informed by New Green Ltd. 
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Time 

x By 2050, time poverty will mean that consumers are looking for “complete convenience”. 
x Seafood lends itself to the production of convenience pan-ready, oven-ready concepts, currently more in 

frozen format (e.g. pre-flavoured portion-controlled salmon).  
x By 2050 this will likely extend towards fresh chilled formats (sold at a premium price over frozen 

equivalents) as storage and handling, and smart packaging improve shelf-life of the chilled seafood and 
minimise wastage.   

Price 

x Mixed Impacts: 
o Upwards Price Pressure on all forms of protein due to: 2.5+ billion more consumers on the 

planet, stable (at best) or declining wild harvest, continued cost pressure on raw material input 
(e.g. wild harvested feed sources). 

o Downwards Price Pressure on all forms of protein due to rapidly scalable Precision 
Fermentation Systems (PFS). PFS is an existing technology enabling manufacturers to re-create 
protein “analogues” of meat (e.g. Impossible burger, New Wave Shrimp) made using vegetable 
substrates. Whilst current production is relatively expensive, this is more a function of scale. A 
view out to 2050 MUST include this as part of the Seafood mix.  

x The net price impact of these pressures will depend on how existing producers manage all the other 
pressures relating to their individual products. Unlike wild fisheries, aquaculture is the outcome of 
planned production, so growth in farmed production will be able to respond to market demand and 
pricing. 
 

 

 

 

  

To Summarise: 

These pressures forge: 

x The need to develop a product that consumers actually want to purchase and consume 
reasonably frequently and feel good about all aspects of this consumption. 

x The need to develop a well-directed market led strategy, harnessing the multiple 
resources inherent in the BoP region, providing a clear opportunity to take full advantage of 
these emerging trends. 
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PART B: Te Moana-a-Toi Aquaculture 

Environment 
See Appendix One for full breakdown of environmental characteristics. 

 

Climate 
The BoP is characterised by a diverse temperate climate, with a strong maritime influence, resulting in 
mild winters and warm, humid summers. Rainfall is more common during winter months; however 
tropical storms can deliver intense rain and high winds. Typically, eastern and western areas receive up 
to 4,000 mm of rainfall per annum, double that of the central parts. 

Coastal areas in particular experience high sunshine hours (>2,200 per annum) and higher 
temperatures than inland areas. Average daily maximum temperatures range from 10–16 °C in winter 
and 22–26 °C in summer. 

 

Marine 
The Bay is a dynamic environment with significant seasonal variation in physical parameters; key 
elements are as follows: 

x The long-term mean sea surface temperature (SST) across the entire BoP ranges between 13.6 
and 22 °C. 

x The Bay is characterised by shallow inshore waters, with offshore depths exceeding 1000 miii. 
The inner bay environment is dominated by an easterly current flow, while a westerly current 
flow occurs in the outer bay. 

x Vertical, offshore and seasonal nutrient gradients are present in the Bay. The highest and 
lowest nutrient values occur inshore; nutrient depletion occurs in conjunction with the spring / 
summer phytoplankton peak. 

x Local weather patterns in the region influence the shorter period wave climate; subtropical 
cyclones generate swelliv. Waves arriving from the north-east to east (mean significant wave 
height (Hs) of 1.7 m) is typical of the offshore wave climate in the western Bay. 
 

Freshwater 
The BoP Region is rich in freshwater, with many lakes and rivers. The largest (by volume) freshwater 
resource in the region are the Rotorua Te Arawa Lakes. Over the past few decades, the water quality of 
the lakes has deteriorated dramatically due to: 

x Sewage discharge from lakeside communities, 

x Changes to land-use practices, 

x Large amounts of nutrients stored in the bottom sediments, 

x Nutrient enrichment of groundwater aquifers from historical farming practices. 
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This has stimulated algal blooms that pose a risk to human health and make these environments 
challenging for aquaculture47. 

 

Coastal Plan Overview 
The Bay of Plenty Regional Council (BOPRC) recognises aquaculture as a key focus area for regional 
economic development. As a result, the region’s planning and policy support settings are generally 
focussed on enabling new aquaculture opportunities in appropriate areas, while recognising and 
providing for a range of other uses and values.  

This makes the Bay of Plenty one of the most supportive regions in New Zealand for new 
aquaculture. 

 

Regional planning context 
The BOPRC provides policy guidance and rules for activities in the coastal marine environment48. All 
marine and some land-based aquaculture will require resource consents from the BOPRC under one or 
more of their policies and plans. These are briefly outlined in the following table: 

 

Policy / Plan Description 

Regional Policy 
Statement (RPS) 

Provides an overview of the region's significant resource management issues, and 
must be given effect to by the region's city and district councils when developing their 
district plan and sets out policies and methods for managing the region's significant 
resource management issues. 

Natural Resources 
Plan 

Contains sub-plans with policies, objectives and rules addressing air quality and on-
site effluent treatment which may be applicable to proposed land-based aquaculture. 

New Zealand Coastal 
Policy Statement 
(NZCPS) 

When considering activities in the coastal marine environment effect must be given to 
the NZCPS. In a broad sense this means: 

x Activities cannot have a significant adverse effect on natural 
character/landscape/features or on indigenous biodiversity. 

x Activities cannot have an adverse effect on outstanding natural character/ 
landscapes/ features or on significant indigenous biodiversity. 

Regional Coastal 
Environment Plan 
(RCEP49) 

The RCEP provides the planning context for marine based aquaculture as well as 
potentially managing infrastructure or effects of land-based aquaculture in the coastal 
marine environment (see Figure 8). New aquaculture inside the special value areas is 
generally prohibited, and outside the value areas is generally a discretionary activity. 
The RCEP is generally very supportive of aquaculture in the BoP. 

 

 
47 https://www.mfe.govt.nz/fresh-water/clean-projects/rotorua-te-arawa-lakes 
48 Up to mean high water springs MHWS 
49 Operative as at December 2019 pending amendments set out by the Environment Court on two now resolved appeals 
 



 

 Page 35 

Land-based aquaculture 

Land-based aquaculture is generally categorised in district planning as ‘intensive farming’. There are a 
range of sub-activities associated with land-based aquaculture which may or may not require consent 
depending on the nature of the impacts and the relevant district plan rules. 

It is recommended to apply for a resource consent for a package of activities related to land-based 
aquaculture in order that the whole activity could be considered on its merits including the potential 
benefits of the activity to the region and the functional need for the activity to be in that location. 

 

National planning context 
National Environmental Standard for Marine Aquaculture 

The Government has developed a National Environmental Standard for Marine Aquaculture (NES-
MA) which was approved by Cabinet in July 2020 and will apply from 1 December 2020. The NES-MA 
will require most regional councils to review their plans to incorporate a set of rules relating to 
reconsenting existing aquaculture (Tasman and parts of Waikato are exempt). The rules will also apply 
to applications to realign existing marine farms and to change the species which are being farmed. For 
the most part these applications will be assessed as a Restricted Discretionary activity. 

The NES-MA is likely to enable more flexibility in the use of already consented marine farms. 

 

Marine and Coastal Area Act 

The Marine and Coastal Area Act (Te Takutai Moana Act 2011) provides ways for Māori to obtain 
legal recognition of their customary rights in the marine and coastal area, either through an agreement 
with the Government or by a High Court order. If granted, customary marine title would give a 
successful applicant group a range of rights including:  

x A Resource Management Act permission right which enables the group to say yes or no to 
activities that need resource consents or permits in the area 

x The ability to prepare a planning document which sets out the group’s objectives and policies 
for the management of resources in the area 

Customary marine title rights do not apply to ‘accommodated activities’ such as existing aquaculture. 
However, applicants seeking to establish new aquaculture will need to seek the views of any group 
that has an application for customary rights in process. Once granted the customary right may enable 
the group to approve or decline these applications. There are applications for recognition of 
customary rights in the Eastern Bay of Plenty. 

 

 

To summarise: 

The regulatory environment in the Bay of Plenty is one of the ‘friendliest’ in the country with regard 
to aquaculture. New and existing aquaculture operations are provided for in the regional and 
national policies / plans. 



 
 

 

  
 

 

Figure 8. Bay of Plenty Regional Coastal Environm
ent Plan. Identifies the sites of significance, zones and existing uses in the BoP coastal environm

ent. Source: 
https://geospatial.boprc.govt.nz/BayM

aps/?appid=b90a9e3ab0e74698888b83a84863cef7 



   

 

   

Aquaculture State of Play 
Existing infrastructure overview 
The table below provides a brief assessment of the existing aquaculture (or aquaculture related) 
infrastructure in the Bay of Plenty Region. 

Infrastructure Assessment 

Commercial Ports 

Port of 
Tauranga 

x Largest port in the country in terms of total cargo volume, however, currently it does 
not service the aquaculture sector.  

x Only all-weather natural harbour between Auckland and Wellington (Ōpōtiki 
Harbour will also be all-weather once built). 

x The Port has all the requirements to establish processing facilities, with potable 
water, electricity and nearby workforce. 

Whakatāne 
Wharf 

x Whakatāne Wharf is located on the Whakatāne River and is used primarily by the 
tourism industry. Aquaculture service vessels can utilise Whakatāne Harbour, 
however, the bar at the entrance presents some safety issues. 

x Whakatōhea Mussels Ōpōtiki Ltd (WMOL) currently land their aquaculture product 
at this wharf.  

x A conditions assessment conducted in 201550 has confirmed the distressed state of 
the asset and outlined a number of options to address the structural issues. 
Whakatāne District Council has earmarked $4.5m in the 2015-2023 Long Term Plan 
for a like-for-like replacement and is therefore unlikely to provide additional 
capacity for the growing aquaculture sector. 

Ōpōtiki 
Harbour 

x The Ōpōtiki Harbour Development Project is pivotal and the recent announcements 
confirming finance for construction will unlock the growth of large-scale aquaculture 
in the offshore waters of the Eastern Bay of Plenty. 

x Crucially, this port will allow for close and safe, all-weather facilities for vessels 
servicing the offshore farms, especially when the scale of sea-based operations is 
increased. Sea conditions at an offshore site can sometimes provide a narrow 
window of opportunity for vessels to work on the farm site so access to a nearby 
built port is essential. 

x There are suitable locations near to the proposed development for ancillary 
industries to be established. 

Upstream 

Hatcheries x There are currently no commercial hatchery or nursery facilities located in the Bay of 
Plenty, but active investigation and scoping by a BoP iwi for a mussel hatchery and 
research facility is underway. The Ngongotahā Trout hatchery located near Rotorua 
is run by the Department of Conservation for restocking purposes. 

 
50 Whakatane Commercial Wharf Condition Assessment and Repair Options Report (Report no. 851847). Prepared for Whakatane 
District Council by Tonkin & Taylor Ltd. 
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x A seaweed research laboratory run by the University of Waikato located at Sulphur 
Point in Tauranga is currently under development (opens mid 2020). 

On-water Production  

Farms & 
Vessels 

x Eastern Sea Farms (ESL) (largest marine farm in New Zealand) has 3,800 ha 
consented space currently being developed off the coast of Ōpōtiki for Greenshell™ 
mussels and spat collection. The full development of this site by WMOL will include 
320 mussel lines by 2020. An additional area of 957 hectares has recently been 
approved, while an application for another 400 hectares has also been lodged and 
related investigations are being undertaken. 

x There are three oyster farms in the BoP. They are all located in the Ōhiwa Harbour 
and are approximately two hectares each in size, though there is currently no 
development on these sites. 

x The current fleet is largely limited to the vessels servicing the existing WMOL mussel 
farm. 

Downstream 

Processing x North Island Mussel Processors Ltd (NIML) have a mussel factory located in Greerton, 
Tauranga. 

x Newly completed WMOL Greenshell mussel processing plant in Ōpōtiki (operating 
by 2021), with “bolt on” opportunity for high-value product processing (eg 
nutraceuticals).  

Ancillary Services 

Electrical / 
Engineering / 
Water 

x The Bay of Plenty Region is well serviced by electricity companies and potable water 
is available. 

x There is a lack of drydock aquaculture vessel services in the Bay of Plenty, currently 
mussel barges are serviced in Auckland and Whangarei.  

Transport 

Roading x The Bay of Plenty road network, especially in the western side of the region, is 
excellent and sufficient to service a fully developed aquaculture industry based in the 
region. 

x As the wharf and processing facilities are developed in Ōpōtiki, some road 
infrastructure will be required for the immediate site access roads around the 
processing facility. 

Aquaculture Technology 

Monitoring x WMOL is working with MetOcean to develop the Moana Project, and currently 
incorporate some remote environmental sensing technology. 

Farming x There is little development of new aquaculture farming technology in the BoP.   
There was significant modification to inshore farm design and equipment to suit the 
much more vigorous operating environment offshore.  These have also been further 
modified in response to the cyclone conditions the farm has experienced. 
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x Mussel floats are currently bought into the region from Auckland and the 
Coromandel. 

x There are currently no attempts to develop new species for aquaculture in the BoP, 
despite consent conditions enabling this to take place. Earlier investigation of other 
shellfish (oysters and scallops) at the offshore site did not suggest an economically 
viable development would result. 

Drones x Very little remote vehicle technology is being developed in the BoP. 

x Bay Dynamics New Zealand51 is a robotics company located in Tauranga that 
specialises in commercial remote operating vehicles suitable for aquaculture and 
other marine work such as deep-sea mining. 

 

Seed supply overview 
In this context, ‘seed’ refers to the juvenile / larval phase of marine species grown in aquaculture. 

The supply of seed and spat from hatcheries for the BoP, and the New Zealand aquaculture industry as 
a whole, is best described as being poor. 

Grouping Assessment 

Mussels The primary species of interest is the New Zealand Greenshell mussel, Perna canaliculus. There is a 
projected future demand for 50% more Greenshell mussel spat (juvenile stage) over the next 10 
years52 and it is generally acknowledged that in the future a greater portion of the spat supply for 
the industry will come from hatcheries rather than the wild. 

The industry relies heavily on the naturally occurring wild spat that washes up on Te Oneroa-a-
Tōhe (90-Mile Beach) attached to beachcast seaweed. This wild spat is managed through the Quota 
Management System (QMS-GLM9) and under an agreed Code of Practice developed with spat 
collectors, Te Oneroa a Tohe iwi, the aquaculture industry, Te Ohu Kaimoana and MPI. 

Another important source was catching spat on marine farm structures. However, for a number of 
reasons, there has been a decline in spat falls on commercial growing farms to the point where it 
has been uneconomic to operate and rely on spat-catching. The reduction in spat-catching has 
placed further reliance on beachcast seaweed and hatchery spat. Any changes to the frequency, 
quality or access to this wild spat will greatly affect the mussel farming industry. Industry is also 
investigating whether through its husbandry practices it can reduce the level of mortality of 
transferred spat onto grow-out farms. 

A limited (and private) supply of hatchery reared mussel spat has recently become available 
through SpatNZ. This is the only hatchery source of mussel spat in New Zealand (which presents 
a biosecurity risk for the industry). Industry is currently discussing options to expand the existing 
hatchery and or build additional hatcheries.  There is a proposal to base another mussel hatchery in 
the Bay of Plenty with an Iwi being the principal for the venture. 

Oysters In 2010, the Ostreid Herpes Virus (OsHV-1) caused juvenile oyster mortality across the main 
growing area in New Zealand (Northland). This resulted in a dramatic drop in oyster production.  

Croisilles Harbour in Marlborough has been free of OsHV-1. This enabled Marlborough Oyster 
Company Ltd to obtain hatchery spat supplied from a hatchery at the Cawthron Institute and on 
grow this to supply a number of Northland oyster growers.  

 
51 https://baydynamics.co.nz/about-bay-dynamics/ 
52 Aquaculture New Zealand. 
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Currently, Moana New Zealand sources 50mm intermediate single seed size oysters for ongrowing. 
These single seed and larger intermediate seed oysters are less susceptible to the virus and are of 
superior shape and quality providing a significant improvement in the final product for Moana. 

A large number of oyster farms in Northland and Auckland still catch wild oyster seed at specialist 
spat catching sites - these industry participants are looking to collaboratively invest in another 
oyster hatchery. 

King 
Salmon 

Traditionally, salmon hatcheries in New Zealand have been designed and built using flow through 
technology. The critical issue facing the New Zealand King salmon industry is that these existing 
hatcheries have limited scope for expansion, use outdated technology and have little capacity for 
production. 

New Zealand’s total current smolt supply is 5.9m per annum53. There is potential scope to increase 
this number by 400,000, to 6.3m per annum at a couple of existing hatcheries54. The recent decision 
to provide funding assistance for a RAS salmon hatchery in Southland will assist salmon 
development. 

Selective breeding is key to ensuring optimal production efficiency in all farming systems. Of critical 
importance to the success of salmon farming will be the continued development of breeding 
programmes in land-based hatcheries.  

Other 
Finfish 

Breeding programmes have been established for kingfish, hāpuku, trevally, snapper, and butterfish 
through research projects at NIWA and Plant & Food Research. These programmes are at varying 
stages of development, and broodstock availability is limited. Waikato University is undertaking 
research on yellowbelly flounder breeding.  None of these species have yet been successfully 
established in New Zealand aquaculture to date. 

 

Workforce & training 
The BoP aquaculture workforce is best described as underdeveloped. 

Resource Assessment 

Workforce The aquaculture workforce in the BoP is very small, reflecting the emergent stage of the 
industry in the region. Most roles are associated with the Whakatōhea offshore mussel 
farm and processing facilities. There are currently no industry-specific training courses 
offered by the aquaculture industry in the Bay. 

The University of 
Waikato (UoW) 

The University of Waikato is the premier scientific research institute in the BoP. A new 
undergraduate aquaculture programme has been recently developed by the University, 
with the goal to progress a postgraduate course in the future. Research on seaweed in 
particular is set to increase at the University with the development of the new Sulphur 
Point laboratory in Tauranga. 

Toi Ohomai 
Institute of 
Technology (TOIT) 

TOIT offer an environmental diploma that incorporates marine science and aquaculture 
modules. This programme has been co-developed with the UoW to provide a pathway to 
higher education at the university. 

 
53 Aquaculture Direct Ltd. 
54 Aquaculture Direct Ltd. 
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Summary – Te Moana-a-Toi aquaculture 
 

 

  

To summarise: 

x Aquaculture is a nascent sector in the Bay of Plenty with huge scope to develop. 
x Ōpōtiki Harbour Development Project is critical infrastructure for the region and its financing 

will now unlock greater opportunities for offshore expansion. 
x Seed / spat supply is, and will continue to be, a constraint to growth. Hatchery infrastructure 

for various species is a key gap, along with nursery / grow out facilities to grow fish to a 
manageable size – while there are now hopeful signs that industry in each species are 
looking to collaborate and provide additional hatcheries, this is yet to translate into extra 
capability in the field. 

x Processing facilities are limited and currently restricted to half-shell mussel production 
except for the construction of a facility in Ōpōtiki due to open early in 2021; other high-value 
processing opportunities should continue to be pursued.  

x Marine services sector is strong in Tauranga and is expected to develop in Ōpōtiki as need 
grows; however, vessel construction and servicing capability is very low. 

x Scientific monitoring and development of technology (e.g. artificial intelligence) is low. There 
is little scientific structure to industry development. 

x Workforce development is under resourced and limited – this is a key constraint to growth. 
x The University of Waikato and Toi Ohomai are offering aquaculture programmes with long-

term intent to support learning and career pathways for communities across the Bay of 
Plenty region.  
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PART C: Aquaculture Opportunities 

Species Feasibility 
In order to provide a succinct overview of different species potential for aquaculture in the BoP, we 
have developed the following table that assesses the feasibility of each species against several key 
criteria, these included: 

x Demand readiness – market demand for the species (either local or international). 
x Expected margin – measure of profitability (broad assessment based on dominant product/s) 
x Technology readiness – evaluation of the maturity of technology / IP / farming approach. 
x Time horizon – how long it would take to implement aquaculture for this species: 

o Short = Life cycle can be replicated in controlled manner 
o Medium = Some NZ research exists; no field trials. 
o Long = No research or testing in NZ; conceptual. 

Each criteria (excluding Legal category) has been colour coded (red, amber, green) and given a ranking 
to indicate the overall strength of the opportunity (green = strongest (3), yellow = medium (2), red = 
weakest (1)). The number ranking has then been used to calculate a cumulative score out of 12; 
expressed in the far-right column (12 being best, 4 being worst). Species marked with an asterix (*) 
denote an interface with the Quota Management System (QMS) and wild harvest of juveniles/seed 
stock is prohibited unless specifically provided for or agreements reached. Species marked with two 
asterix (**) were data deficient; for these species the criteria was ranked based on knowledge held 
within the project delivery team. 

This assessment only provides a coarse overview of the potential for the species listed and is 
designed for the purpose of a “snapshot” of species’ feasibility.  This table should not be used on 
its own to determine the potential of a species. Refer to Appendix Two for a more comprehensive 
analysis of each species considered. 

 

Table 1. Species feasibility assessed against key criteria. 

Species Demand 
Readiness 

Expected 
Margin 

Technology 
Readiness 

Time 
Horizon 

Rating 

Marine 

Pacific Oyster / tio repe High Medium High Short 11 

Yellowtail Kingfish / 
warehenga High Medium High Medium 10* 

Greenshell Mussel / kūtai High Low High Short 10 

Snapper / tāmure High High Medium Medium 10* 

NZ Scallop / tupa High High Medium Medium 10* 

Abalone / paua Medium Low High Short 9* 

Geoduck / Hohehohe High High Low Medium 9* 

Wreckfish / hāpuku High High Medium Long 9* 
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Species Demand 
Readiness 

Expected 
Margin 

Technology 
Readiness 

Time 
Horizon 

Rating 

Marine 

Blue Mussel / kuku Medium High Low Medium 8 

NZ Rock Oyster / Saccostrea 
glomerata High High Low Long 8 

NZ Red Rock Lobster / 
koura High High Low Long 8* 

Brown Kelp / Ecklonia 
radiata High Medium Low Medium 8 

Sea Lettuce / Ulva spp. Low Low High Short 8 

Sea Cucumber / Stichopus 
mollis Low High Low Short 8* 

Microalgae spp. Low Low High Short 8 

Toheroa / Paphies 
ventricosa** High High Low Long 8 

Trevally / araara Medium Medium Medium Long 7* 

Butterfish / marari  Medium Medium Medium Long 7* 

Yellow Belly Flounder / 
pātiki Low Low High Medium 7* 

Porphyra spp. Low High Low Medium 7 

Surf Clams / tua tua** High Medium Low Long 7* 

Grey Mullet / mauhauaitu Low Low Medium Medium 6* 

Packhorse Crayfish / kōura Medium Medium Low Long 6* 

Paddle Crab / paapaka** Medium Medium Low Long 6 

Cockle / tuaki** Medium Low Low Long 5* 

Freshwater 

Whitebait / Īnanga High High High Medium 11 

Freshwater crayfish / kōura Low Medium High Short 9 

Freshwater Macroalgae Low Low High Short 8 

Giant Malaysian River Prawn 
/ Macrobrachium 
Rosenbergii 

Low Low High Short 8 
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Restricted species 

The following table provides a coarse overview of species that are currently unable to be farmed in the 
BoP region due to regulatory / biological restrictions: 

Species Demand 
Readiness 

Expected 
Margin 

Technology 
Readiness 

Time 
Horizon 

Rating 

Marine 

Rainbow Trout / tarauta High High High Short 12 

King salmon / Hāmana High High High Short 12 

Wakame / Undaria 
pinnatafida High Low High Short 10 

Flat Oyster / Tio para Medium High Medium Medium 9 

Freshwater 

Eel / tuna Medium Low Low Long 5* 

 

Key findings 

x Salmonids (salmon & trout) score highly but trout farming is currently prohibited, and King 
salmon faces biological and regulatory challenges.  

x Undaria scores highly but farming of this seaweed species is currently restricted to selected 
locations in New Zealand (and not yet enabled in the Bay of Plenty). 

x Native finfish species have longer time horizons (except for kingfish); and will need significant 
trialling to better demonstrate viability and appropriate biosecurity measures. 

x Existing farmed shellfish species such as Greenshell mussel and Pacific oyster score well and 
are a likely inclusion in future BoP aquaculture developments with the latter needing more 
secure triploid spat supply is assured and commercial trials to demonstrate adequate 
profitability. 

x Other shellfish species have significant technology requirements before they become 
commercially viable. 

x Crayfish have low immediate aquaculture potential despite expected high value due to 
reliance on juveniles from the wild and need for associated agreements. 

x Seaweeds score variably but represent a promising opportunity if demand and technology 
readiness factors can be resolved. 
 

Finfish 
Native fish aquaculture 

Recommending a species for aquaculture is a complex task. Two fundamental questions need to be 
answered first before any others are contemplated: 

1. Does the species in question have the ability to perform well in either seacages or in land-
based systems? 
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2. Is there a market for this species with prices and volumes high enough for the species to be 
profitable? 

When assessing candidate native finfish species for BoP aquaculture against these two questions, it is 
clear that there are no standout finfish species, at the current temperature regime, and within the 
current markets. 

Despite the lack of standout native finfish species, we have identified a list of finfish species that will 
potentially meet the criteria for commercial aquaculture in the BoP55; this includes: 

For seacage production: 

x Yellowtail kingfish / warehenga 
o Well-suited to cage farming systems, fast growing, highly fecund. 

x Snapper / tāmure 
o Resilient, high value fish that has been tested in sea cages in New Zealand. 

x Trevally / araara 
o Schooling fish well suited to cage farming systems, does not go off food during winter 

months. 
x Wreckfish / hāpuku 

o Very high value species, well adapted to captivity, cold-water tolerant. 

For land-based RAS: 

x Wreckfish / hāpuku 

 

All the species listed above have been tested to some extent in land-based aquaculture research 
facilities run by Crown Research Institutes (CRIs), (e.g. NIWA, Plant & Food); however there has been 
no commercial production for any of these species to date, though NIWA is now funded to produce 
a pilot RAS system for kingfish and an iwi is considering a sea trial elsewhere in Aotearoa. 

At this stage, the only species with a reliable supply of captive-bred juveniles at a potentially 
commercial scale is kingfish, with a well-established breeding programme developed over the past 15 
years at the NIWA Bream Bay Aquaculture Park. This species is expected to have the shortest time 
horizon to commercial development, but that is still likely to be significant (salmon development in 
Aotearoa took over 25 years to breed families that provide sustained year round production needed 
for profitability). 

For kingfish, snapper and trevally, seacage trials will be required in order to determine the interaction 
between temperature and growth in the BoP’s marine environment. CRIs have identified temperature 
as a key issue to the implementation of these species in the BoP marine environment. It will be 
important to collaborate with the research institutes to develop both a secure supply of juveniles and 
to design a structured approach to implement / test these species in the oceanic environment.  

Growth rates during the winter months are expected to be slower due to suboptimal (low) 
temperatures, this has the potential to extend the time required to get product to market size, and 
therefore more challenging to establish economic production. One area that could be explored is the 

 
55 List prepared based on best available up to date information and discussions with technical advisors at CRIs. 
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potential to grow juveniles at higher temperatures in land-based RAS during the winter, before 
finishing production in seacages during the summer months. 

Further analysis is required to determine the feasibility of implementing an RAS system for hāpuku in 
the BoP. Since one of the primary benefits of RAS is the ability to locate the growing system near to 
markets, this must be taken into account given the distance of BoP to even significant domestic 
markets. 

Expert advice given by Plant & Food Research is that it would only take 1-2 years to establish an early 
production sea cage trial using the first captive bred cohort (offspring of wild broodstock) of either 
snapper or trevally (also applies to kingfish). 

A long-term opportunity exists for Iwi to develop offshore finfish farming in the BoP in collaboration 
with scientific providers already working with these species. Establishing land-based commercial 
hatchery and nursery facilities to breed and then grow fish to an appropriate size for sea cage 
deployment is a key step in the short to medium term that can be progressed alongside preliminary 
seacage trials, integrated with long term breeding programmes.   

Given the scale of capital and operational expenditure for all finfish farming, in parallel with any 
initiatives with the above, much more extensive market opportunities / threats work will also be 
needed to ensure any venture has adequate working capital and secure channels to allow rapid 
cashflow. 

 

 

Salmonid aquaculture 

Two species of salmonids are currently grown in captivity (farmed) in New Zealand, rainbow trout 
(Oncorhynchus mykiss) and king salmon (Oncorhynchus tshawytscha). 

Trout farming is a key growth opportunity for aquaculture in the BoP. There is interest from the 
commercial sector and Iwi in advancing this opportunity, but progress cannot be made under 
current legislation. The Primary Production Committee has just released its findings on changing 
the legislation to allow for commercial trout farming. It was prompted by a petition from Clive Barker 
in May 2018, and received supporting submissions from several Iwi, Trout NZ and BoP Regional 

• Develop kingfish for commercial scale production in offshore environment. 
• Explore trevally, snapper, hāpuku as novel species opportunities. 
• Trial finfish species in seacages in partnership with CRIs (2 year time horizon). 
• Develop breeding programme to achieve growth improvements and resilience (10 

year time horizon). 
• Develop land-based RAS hatcheries and nurseries within the BoP; ideally close to 

port facilities. 
• Further investigation of market development and secure channels 

Opportunity: Finfish 
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Aquaculture Organisation. It recommends that “the Government give serious consideration to 
commercialising trout farming.”   

 

Rainbow trout considerations 

Rainbow trout was introduced into New Zealand in the 1880s. The Department of Conservation and 
some Fish and Game branches operate hatcheries for grow and release. The principal hatcheries are 
in the Bay of Plenty region Ngongotahā and Tūrangi (the National Trout Centre). 

Most New Zealand Rainbow trout are thought to be derived from “steelhead” trout – an anadromous 
species that can tolerate elevated salinities. A continuation of this trait would be important in establish 
a sea cage population of rainbow trout. Trout can tolerate warmer temperatures and therefore may be 
appropriate for farming in waters that are too warm for salmon. 

The farming of trout for commercial purposes (other than by Department of Conservation and Fish and 
Game) in New Zealand is prohibited under the Conservation Act 1987 and Fisheries Act 1996.  This 
barrier will need to be removed before trout farming is possible in the Bay of Plenty56. This may now 
be re-examined given the Select Committee recommendation to Government. 
 

King salmon considerations 

Further investigation is warranted in terms of suitability of salmon aquaculture within the BoP 
temperature regime. There is potential for salmon to be farmed offshore during the winter months 
when temperatures are lower, however, the volatility of temperature in the BoP is a key threat to 
production. 

Whilst the technology for salmon farming in New Zealand has been successfully developed over a 
number of decades, salmon farming has not occurred in the North Island.  Approvals by the 
Department of Conservation and Fisheries NZ are required under section 26ZM of the Conservation 
Act 1987 to transfer live aquatic life to a new location where the species does not already exist 
(including the transfer of a new species to an existing or a new fish farm).  This has precluded the 
transfer of salmon farming stocks (ova and smolts) to the North Island from the South Island.  

 

56 The concept of trout farming in the Bay of Plenty has been supported in the previous Provincial Growth Strategy, the Regional 
Aquaculture Organisation, Trout NZ and some Iwi groups and commercial fishing companies. 
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Shellfish 
Greenshell mussel 

The immediate aquaculture opportunities for the BoP in terms of shellfish appear to be largely 
restricted to expanding the scale of Greenshell mussel culture. This species is already well-
established in the Bay, thrives in subtidal environments, and has proven to be well-suited to offshore 
conditions. Given the potential for significant new offshore aquaculture space to be allocated to BoP 
Iwi, this species is the ‘lowest hanging fruit’ in terms of rapidly developing the scale of the industry in 
the region. 

However, there are some key threats and issues to expanding the mussel farming sector in the BoP, 
these include: 

x Spat (juvenile) availability. 
o Wild spat harvests have been highly variable in recent years, competition is high, and 

hatchery produced spat is restricted, though options for additional hatcheries 
including one promoted by a BoP iwi are under active investigation and seeking 
funding support. 

x Mussels are relatively low value use of space. 
o There may be other marine farming opportunities that will yield a higher rate of return 

per hectare. 

• Rainbow trout are highly attractive options for freshwater RAS, including 
utilisation of latent geothermal power station heat & heat exchangers. 

• Trout farming for commercial purposes is currently prohibited in NZ, however 
the Primary Production Committee has recommended that this be reconsidered 
by government. 

• Both rainbow trout and king salmon are potentially viable candidates for 
seasonal seacage farming in the BoP, however, salinity and temperature 
tolerance trials are required.  

• Most rainbow trout can tolerate warmer temperatures and elevated salinities 
and may be more appropriate for farming in waters that are too warm for 
salmon. 

Opportunity: Salmonids 
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o There may be opportunities for additional species (e.g. polyculture involving 
seaweeds) on the same farming space, ranching underneath the farms that could 
improve the profitability of the space. 

x The mussel industry is mature and consolidating rapidly, making it difficult to compete if 
only operating as a supplier of mussels to processors. 

o This has been driven by moderate increases in profits in recent years, particularly for 
smaller operators. 

x Covid-19 impact on markets. 
o It is estimated that there is approximately 6,000t of frozen half-shell in storage57. 

The SpatNZ breeding programme at Cawthron Institute has yielded positive results with better survival 
rates, faster growth, and enhanced resilience to suboptimal conditions than wild spat; however, 
Sanford / SpatNZ currently does not have the capacity to make high quality hatchery produced spat 
widely available to the sector. 

BoP Iwi have an opportunity to leverage the learnings developed by the SpatNZ programme and 
replicate these results in the BoP mussel industry to ensure security of supply for marine farms. One 
BoP Iwi is looking to lead investment in a hatchery based in the Bay that will be in a position to supply 
spat across the country. Although establishing hatchery operations is capital intensive, it is expected 
that the payoff would be significant in the medium to long term, providing existing and new industry 
players with the confidence to invest more into offshore mussel farming. 

Through our discussions with scientific experts and other key stakeholders, the most significant market 
opportunity for Greenshell mussel appears to be through high-value products such as nutraceuticals 
(e.g. mussel oil), rather than continuing to supply low value half-shell. Diversifying into these higher 
value product categories is the most straightforward pathway towards generating higher rates of 
return per hectare. The processing capability being constructed at Ōpōtiki will provide some 
opportunity for this. 
 

Covid-19 considerations 

Covid-19 has affected demand due to the volume of mussels sold to the international food service 
sector, however, this impact is expected to be relatively short-lived. There are early initiatives underway 
in the industry to move away from food service and into retail, which will build diversity and 
resilience in market in the long term. 

 

Pacific oyster 

Pacific oysters have limited growth potential due to viral breakout and global market structure / 
situation which does not lend itself to cross-border trade of this product. Additionally, the lack of 
available inshore consented intertidal space suitable for oyster culture in the BoP makes the prospect 
of establishing new oyster farms less appealing. There is a need for further triploid hatchery and the 
collaborative industry investigation may provide the needed capability. 

Despite the limitations, new innovation in automation and offshore capability have demonstrated 
enhanced growth potential and profitability for high quality oyster farming operations58. These could 

 
57 Personal communications with industry participants. 
58 https://www.flipfarm.co.nz/ 
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have the potential to be game changing developments. The suitability of Pacific oyster farming in the 
offshore environment is worth further investigation.  

 

Paua 

Abalone, or paua, are unlikely to be exciting candidates for BoP aquaculture. Paua have been farmed in 
land-based facilities elsewhere in the country with limited success. Slow growth rates and high costs 
associated with growing this species on land make the economics of farming paua challenging. This, 
combined with the relatively abundant wild fishery in New Zealand, and the international market 
preference for pale flesh (wild New Zealand paua have black flesh with some farmed paua being blue) 
mean that it will be difficult to establish a competitive foothold with a farmed food product. There may 
be an opportunity to develop new value-added products with significant cultural value that utilise the 
shell in particular (e.g. jewellery), however more research is required to confirm this, and it is likely that 
there is adequate shell supply from wild harvest paua to enable this. 

 

Other species 

The alternative species opportunities in terms of shellfish are not clear at this stage. While New 
Zealand scientists are working on a wide range of new species, these are all highly speculative and 
unproven commercially. Despite the lack of strong additional opportunities, the following species 
have been identified as potential candidates for BoP aquaculture: 

x Scallop 
x Geoduck 

Both species will require hatchery facilities in order to establish a reliable supply of juveniles; 
Cawthron Institute has had some degree of success to date breeding these species; however, they are 
not without issues. To date, geoduck have not demonstrated growth rates suitable for commercial 
aquaculture, and scallops have not adapted well to suspended culture systems. 

Recent scallop farming trials in Marlborough undertaken by industry in collaboration with Japanese 
expertise have shown promise. The companies involved have indicated interest in developing scallops 
offshore with BoP Iwi partners. 

These species should be considered longer term opportunities, requiring further R&D (including 
farm trials) before they can be developed commercially. An opportunity exists for BoP industry / Iwi to 
partner with leading scientific institutions to explore these species further and develop the IP and 
protection systems required to farm these offshore. 
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Seaweed 
Seaweed farming has been identified by central Government, research institutes and industry as having 
strong economic prospects for New Zealand59, and as a tool to help combat climate change and 
improve water quality60.  

To date, there has not been a push by the aquaculture industry to use consented water space for 
farming seaweed due partly to uncertainty on commercial returns. 

 

Seaweed product market opportunities 

A high-level evaluation summary of product market opportunities61 for farmed New Zealand seaweed 
is shown in the table below: 

Table 2. Summary of NZ seaweed product market opportunities. 

Potential NZ Market for 
Farmed Seaweed 

Market  
Potential 

Demand Readiness Expected Margin Technology 
Readiness 

Fresh Food Low Low High High 

Processed Food Medium Low Medium High 

Bio-stimulant / Fertiliser High High Medium High 

Animal Feed / Supplement High High Medium High 

Plastic / Textile Substitutes High Medium Low Low 

Health / Pharmaceuticals Low Medium High Medium 

Biofuel / Energy Medium Low Low Low 

 
59 Personal communications with MPI, NIWA, Plant & Food, University of Waikato, Coromandel and Marlborough marine 
farmers. 
60 Seaweed is known to help ameliorate marine impacts of global warming such as ocean acidification by creating natural pH 
‘halos’ around rocky reef habitat, and has the potential to suppress harmful phytoplankton blooms by competing for nutrients. 
61 These findings reflect market research conducted in an unrelated yet aligned project.  

• Build scale in the existing offshore mussel farming sector. 
• Invest in processing facilities to extract mussel oil / powder and other high value 

products to increase market share in nutraceutical market. 
• Develop hatchery capability (for Greenshell mussels) close to the Ōpōtiki Harbour 

development; include capacity to conduct R&D on other long-term potential species 
such as geoduck and scallops. 

• Investigate the opportunity to farm oysters in the offshore environment.  

Opportunity: Shellfish 
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The most attractive markets for New Zealand seaweed products are seaweed bio-stimulant / fertiliser 
replacement and animal feed / supplements. These are large potential markets with unmet demand. 
Additionally, the technology already exists and there are established products and buyers. 

The high margins available for seaweed as a fresh food and for seaweed extracts in health and beauty 
products make these attractive. However, there is not clear or sufficient demand currently to justify 
investment into seaweed farms on the basis of these products. Seaweed farmers would do well to 
proactively seek even small-scale supply arrangements in these markets to boost profits on core but 
lower margin products. The fresh food market may provide opportunities for multi-species farmers to 
sell mussels or oysters direct to local restaurants as part of a ‘seafood basket’ using seafood as a 
differentiator. 

Seaweed product markets that are least attractive currently are plastic / textile substitutes and biofuel 
/ energy. 

 

 

 

Seaweed species 

The recommended species that are found in the BoP for supplying fertiliser and animal feed 
supplement markets are: 

x Brown kelp / Ecklonia radiata (currently used in New Zealand agricultural products) 
x Wakame / Undaria pinnatifida (currently used in New Zealand agricultural products) 
x Sea lettuce / Ulva spp. (currently used in overseas agricultural products) 

While most of these seaweed species (or similar species) have considerable aquaculture experience 
overseas, there appears to be little experience at growing them in New Zealand commercially. 

A note on Wakame:  

Under the Biosecurity Act 1993, Wakame (Undaria pinnatifida) is an unwanted organism throughout 
New Zealand, and a pest in five regions. MPI has enabled farming of this species in several already 
heavily infested areas. 

As it stands now, Wakame is approved for marine farming in the Marlborough Sounds under the 
Marlborough Sounds Resource Management Plan. Given the value of this species in several different 
product categories and well-established production methods, this species should be considered for 
farming in the BoP if regulations change. However, it is not able to be farmed there at this time.  

 

Growing the supply chain 

Seaweed farming has huge potential to be implemented at scale across the country, yet most 
components of the New Zealand seaweed sector supply chain are either absent or immature. 
Figure 9 below illustrates the maturity of different stages of the seaweed supply chain in New Zealand. 



 

 Page 53 

 
Figure 9. Maturity of the New Zealand Seaweed Sector. 

 

There exists a “chicken and egg” dilemma in growing supply before demand, however, the lack of 
farmed seaweed supply overall is a significant constraint to the growth of the New Zealand market, 
which currently relies exclusively on wild seaweed harvest. 

With strategic investment across the value chain (hatcheries, farming capability, processing), BoP Iwi 
have an opportunity to enhance the natural resources in their rohe and become national leaders in 
seaweed farming. By utilising the significant offshore space that could be made available through 
Treaty Settlement processes, Iwi could achieve massive scale in the short to medium term (3-5 years). 

The University of Waikato is actively involved with developing seaweed species for commercial 
application at the new Sulphur Point laboratory in Tauranga and are a logical partner to help develop 
the industry in the BoP. 

Once the BoP has a functioning seaweed industry then the region will be in a position to take 
advantage of new species with potentially significant future market opportunities (e.g. supplying 
Asparagopsis based animal feed supplements to help offset New Zealand’s agricultural methane 
emissionsv)62. 

 

 
62 Early stage trials have shown reductions in agricultural methane emissions of up to 99%. Steers receiving 0.10% and 0.20% 
Asparagopsis (proportion of total feed) demonstrated decreased methane of up to 40% and 98%, and demonstrated weight 
gain improvements of 53% and 42%, respectively. 
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Freshwater species 
By applying the same filter and qualifying criteria used to assess finfish opportunities, there are no 
standout freshwater species (besides rainbow trout) within the current markets. 

The 2012 report Land-based Aquaculture, Opportunities & Challenges63 provides a useful overview of 
the freshwater species considerations for the BoP and Waikato Regions. Although our understanding 
of some of these opportunities has changed since this report was published, there are a couple of 
opportunities that may warrant further investigation: 

 

x Freshwater kōura 
o Identified by Te Arawa Iwi and Ngati Rangiteaorere as a taonga species, and an 

important food for hapū living adjacent to the Rotorua Lakes. 
o The market for this species is immature, and information on market potential is 

extremely limited. However, it is possible that a high value market exists in the 
domestic hospitality sector. 
 

x Whitebait 
o Īnanga is identified by Iwi members of the Project Management Team as a taonga 

species. 
o The domestic market for farmed whitebait is immature (with only one player - Manāki 

Premium New Zealand Whitebait – currently not in commercial production); the wild 
fishery is popular but relatively unregulated (though this may be changing). 

o There is potential for a high value domestic market to be established, however it will 
likely require partnership with existing players that hold IP and own broodstock. 

 
63 Prepared by Anton Williams on behalf of The Bay of Connections. 

• Collaborate with the University of Waikato seaweed laboratory at Sulphur Point, 
Tauranga, to build initial seed supply of seaweed for offshore trials. 

• Build farming capability (scale and production capacity) in readiness for R&D outcomes 
in 3-5 years. 

• Grow processing capability on land; sell product into the currently under-serviced 
agricultural market.  

• Scale hatchery production close to the Ōpōtiki Harbour development; focus on Ecklonia 
and Ulva in the near term. 

Opportunity: Seaweed 
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o There are some potential issues surrounding the economics of a farmed whitebait 
operation, which are not clear, and / or unavailable. 
 

Non-commercial species opportunity 

Although identified by Iwi members of the Project Management Team as a taonga species of interest, 
tuna / eel does not meet eligibility criteria for commercial aquaculture production. Expert advice from 
scientific research institutes and industry representatives that have already tested the feasibility of 
shortfin eel (Anguilla australis) indicated that production is uneconomic64, and New Zealand tuna 
products are not palatable in the profitable, yet nuanced Japanese market. 

Local hapū based initiatives may look to subsistence farming or natural fishery enhancement 
opportunities instead. 

 

Geothermal Resources 
The BoP Region is blessed with abundant freshwater and geothermal resources, however there is high 
competition with a variety of stakeholders to gain access / utilise these resources for aquaculture 
purposes. 

The scope of this work did not include a stocktake of geothermal resource availability in the BoP, 
however, undertaking a landscape analysis of this sector would be useful for any further insight to 
geothermal aquaculture opportunities. 

There are several opportunities identified that would enable Iwi to utilise geothermal resources within 
an aquaculture context, these are summarised below. 

 

RAS heat exchange 

Geothermal activity offers a sustainable energy source that can be harnessed in heat exchange 
systems to warm / cool water to create optimal conditions for fish farming. Some countries such as 
Iceland have utilised geothermal resources for freshwater and marine aquaculture to great success.  

These systems typically consume significant amounts of water and will require large water draw 
consents. Cost efficiencies may exist where any potential RAS setup can be co-located with existing 
geothermal bores / power stations that already have consents in place, as well as compatible 
infrastructure (e.g. water pumps). There may also be potential opportunities integrating geothermally 
supported horticulture (greenhouses) and land-based aquaculture systems.65  

Should regulations change and enable the commercial aquaculture of rainbow trout, an opportunity 
exists to design and implement an RAS system to farm this species. 

A geothermally powered RAS setup for marine species such as warehenga, tāmure, araara, and hāpuku 
would have significant value in terms of enabling year-round production irrespective of 
environmental water temperatures. However, it is unclear whether there are adequate available 
geothermal resources close enough to the coast to make this option feasible66. 

 
64 Approximate production cost is $6 per kg, versus kingfish at $2 per kg. Source: personal communications with NIWA staff. 
65 Personal communication, Wageningen University. 
66 Hatchery/nursery facilities need to be close to the coast in order to gain access to seawater, and reduce transport time/cost to 
sea cages. 
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Macroalgae drying facilities 

Should Iwi invest in macroalgae production, there will be a need to dry product to reduce weight 
(lowers transport costs) and convert raw material into a format that is appropriate for further 
processing. 

The current approach by the industry is to air dry beach cast seaweed on fence lines in areas like 
Waihau Bay. Although this approach is low effort, it has several downsides: 

x It is difficult to dry at significant scale. 
x It is vulnerable to wet weather and seasonal temperature variation. 
x It is inefficient, taking up to a week to dry seaweed at times. 

An opportunity may exist to utilise existing 
geothermal activities (e.g. power stations) to 
provide cheaper, more efficient, and 
reliable latent heat for seaweed drying.  

This option is likely to be relatively low-cost 
compared to some of the other geothermal 
opportunities through taking a fairly low-
tech approach. Critically, it will allow 
seaweed farmers / processors to more 
rapidly process seaweed at scale, and bring 
it to market in a time-efficient manner. 

This opportunity could be implemented 
rapidly once seaweed farming achieves 
scale. Discussions are required with existing 
geothermal entities. 

 

High temperature wastewater treatment (denitrification) 

Treatment of aquaculture wastewater relies heavily on biological activity performed by Nitrosomonas 
bacteria, which break down ammonium (waste product from fish) into nitrites, and then into nitrates. 
Many factors affect bacterial digestion, including temperature, pH, and contact / retention time, and 
designing a system that optimises these factors can significantly enhance the rate of bacterial 
digestion. 

Nitrosomonas prefers an optimum pH of 6.0-9.0 and a temperature range of 20 to 30 °Cvi, conditions 
generally higher than ambient freshwater temperature in the BoP.  

Should land-based finfish aquaculture become established in the BoP, there may be an opportunity to 
harness geothermal energy to create highly efficient wastewater treatment, denitrification systems 
that operate at higher temperatures. This type of system synergises well with High Rate Algal Pond 
(HRAP) cultures (see below) and aquaponic / hydroponic setups. 

This option could contribute to a low impact operation and potentially reduce the investment in other 
types of biological filtration. 

 

 

 

Figure 10. Current seaweed drying technique on fence lines, 
Waihau Bay. Source: P&S SEAWEED HARVESTERS. 
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High rate algal pond cultures 

HRAP systems provide opportunities for bioremediation of natural water bodies, low-energy 
wastewater treatment, energy recovery from wastewater solids, natural disinfection, as well as fertiliser 
production from the harvested algal biomass.  
 
Bioremediation of nitrogen and phosphorous from point source discharges using seaweed / 
freshwater macroalgae is a well-established concept internationally. The objective of these systems is 
to utilise the nutrients available in the natural waters to sustain biomass growth and 
simultaneously reduce nutrient loads in the water for subsequent release back into the source 
environment.    
 
 
 

 

 

Te Taiao & Kaitiakitanga 
Climate change resilience 
Although generally perceived as a threat, climate change also represents a distinct opportunity for 
aquaculture solutions and development. As New Zealand businesses look to buffer their operations 
from the potentially negative impacts resulting from changing environmental conditions, new 
industries centred around transitioning to low-carbon futures, enhancing ecosystem resilience, and 
improving adaptability will arise. 

• Further investigation into freshwater kōura and Īnanga farming. 
• Assess availability of geothermal resources in terms of opportunities for: 

• geothermally powered RAS setup for trout and other species (including 
wastewater treatment); 

• geothermal drying facilities for seaweed product harvested from farms; 
• geothermally supported algal ponds for bioremediation of natural water 

bodies. 

Opportunity: 
Freshwater & 
Geothermal 
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Climate change adaptation and innovation within the aquaculture sector is critical. An example of the 
increasing commercial focus on 
mitigating / adapting to the threats 
posed by climatic shifts can be seen in 
the NZ King Salmon 2019 Annual 
Report67. 

At this stage there is a great deal of 
uncertainty around the potential extent 
of the impacts caused by climate change 
upon the marine environment in the 
BoP. Feedback from scientific experts 
around the extent of the impacts that 
may be experienced in the BoP Region 
generally communicated that the region 
would experience the effects of global 
warming to a lesser extent than other 
areas of the country. 

Nonetheless, global warming / climate change-related impacts could potentially enable, or act as a 
catalyst for the following opportunities: 

x Improved viability of some offshore finfish farming operations. For example, higher 
temperatures are likely to enhance growing conditions for species like warehenga. 

x Changing distributions may bring more tropical / sub-tropical species to BoP waters, enabling 
new farming opportunities. 

x Greater demand for electric / low carbon maritime vessels (e.g. mussel barges). 
x Premium market access for traceable low carbon products (e.g. seaweed or mussels). 
x New market opportunities in ‘zero waste economies’ that focus on minimising environmental 

footprints. 
x Develop genetic lineages through hatchery breeding programmes that demonstrate 

resilience to higher temperatures and lower pH; provides insurance against wild seed stock 
collapse for species like Greenshell mussel. 

 
67 https://www.kingsalmon.co.nz/investors/announcements/nzk-annual-report-2019/ 

Figure 11. Juvenile kingfish at NIWA Bream Bay Aquaculture Park. 
Source: https://niwa.co.nz/aquaculture/species/yellowtail-kingfish 
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Regenerative ocean farming 
The concept of regenerative ocean farming68 describes sustainable marine aquaculture practices that 
contribute environmental and social benefits.   

The US GreenWave model enables small scale ‘ocean farmers’ to cultivate a range of zero-input 
species, delivering positive social and environmental impact (with particular focus on climate change 
mitigation).  To achieve scale, GreenWave uses a cooperative “reef” model of 25 to 50 regenerative 
ocean farms, a land-based hatchery and processing hub.  

There is potential for this model to align with Iwi aspirations in the Bay of Plenty, leveraging a 
collective approach that also enables autonomy. 

 

 
Figure 12. GreenWave US regenerative ocean farming model. Source: GreenWave.org 

 
68 Also commonly referred to in the literature as Integrated Multi-trophic Aquaculture (IMTA). However, IMTA may also include 
species that require feed inputs. 

• Develop traceable, low carbon products with a strong environmental sustainability 
aspect. 

• Explore ‘zero waste economies’ (e.g. circular nutrient economies); co-culture of 
complementary species. 

• Develop hatchery-bred species with lineages that demonstrate resilience to high 
temperatures and pH shifts. 

• Explore the more physically/chemically-stable offshore environment for fish farming. 

Opportunity: 
Climate Change 
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Payments for ecosystem services / environmental benefits 
Marine ecosystems provide many wide-ranging “services” that benefit people. Payments for Ecosystem 
Services are typically built around the beneficiaries of these services.  Depending on the types of 
services provided, this might be a local community/local authority (e.g. water quality), broader society 
(e.g. climate change), or a third party such as a corporate that wants to contribute. 

In the aquaculture context, the ecosystem services provided by shellfish and seaweed farming are 
diverse and of benefit to both nature and humans. These include: 

x Carbon absorption and sequestration69 
x Water quality improvements, e.g. nitrogen, phosphorous and heavy metal uptake, suspended 

solids reduction 
x Increased biodiversity (habitat, food provision) 
x pH regulation (localised mitigation of ocean acidification) 
x Storm surge / erosion protection for coastlines 
x Provision of livelihoods (e.g. directly, through aquaculture, and indirectly, through benefits to 

fisheries) 
x Recreational and cultural benefits. 

In particular, the water quality and carbon sequestration benefits of seaweed and shellfish farming 
offer opportunities to pursue direct payments for these ecosystem services. This is predicated on 
measuring and validating these services/benefits through robust science. In New Zealand, strong 
interest has been expressed by central and local Government, NGOs, scientists, coastal industry, and 
environmental consultancies in terms of the opportunity for seaweed farming as a method of carbon 
sequestration and water quality treatment.  

There is momentum internationally, and here in New Zealand, to develop world-first ‘blue carbon’ 
certification and markets based on seaweed. Long term/permanent carbon sequestration depends on 
the final fate of the seaweed, for which scientific validation is still emerging.  There is potential for BoP 
Iwi to collaborate with interested parties to understand seaweed carbon opportunities, in terms of: 

x the sinking of carbon to the deep seabed off the BoP coast; and 
x potential soil sequestration of carbon via seaweed application on land.  

It is important to note that the Western concept of ecosystem services and scientific approach does 
not necessarily align easily with mātauranga Māori, which takes a whānau and whakapapa-based 
approach to the natural world.  Whanaungatanga (relationships) and wairuatanga (spirituality) are 
fundamental in how Māori understand ecosystems and services70.  Māori models and assessment tools 
are available for application/adaptation to the BOP aquaculture context.   

 
69 Possible seaweed carbon sequestration pathways include natural attrition and sinking of seaweed carbon to the deep sea and 
soil carbon sequestration via compost, biostimulants and biochar.   
70 https://tetoiohanga.com/content/reports/2018/tto-report6-2018.pdf 
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Circular economy 
A circular economy is based on the following principles: 

1. Design out waste & pollution. 

2. Keep products & materials in use. 

3. Regenerate natural systems. 

An alternative to the traditional linear 
economy, a circular economy keeps resources 
in use for as long as possible, extracts the 
maximum value from them whilst in use, then 
recovers and regenerates products and 
materials at the end of each service life.  The 
expansion and development of a Māori 
Aquaculture industry in the Bay of Plenty 
offers great potential to be circular by design. 
These concepts are not new to Te Ao Māori, 
with philosophies, practices, and knowledge 
in place long before the term “circular 
economy” was coined.  

A project71 is underway in the BoP to explore 
circular economy opportunities for 
aquaculture and should be connected and 
aligned as appropriate to the stages of this 

Iwi aquaculture exploration. Whakatōhea Mussels are key contributors to this circular economy 
kaupapa – including opportunities to eliminate or circulate waste streams, such as mussel shells and 
plastic. 

 

 

 
71 Unlocking the circular economy opportunity for aquaculture in the Bay of Plenty (Circularity). Unpublished report for the 
Regional Aquaculture Organisation. 

Figure 13. Circular Economy visualisation. Source: 
www.mfe.govt.nz 

• Farming of no-input species (seaweed and shellfish) in a whānau-centric, collective model 
to deliver environmental, social and economic benefits, at scale.  

• Quantification of environmental benefits (ecosystem services) to generate revenue 
payments for those services (aligned with Te Ao Māori models). 

Opportunity: 
Regenerative 
Ocean Farming 
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Technology & Innovation  
Development licenses 
The Norwegian Government has established 
a positive regulatory framework that 
rewards innovation risk.  The Government 
has recently issued ‘development licenses’ 
where the holder is granted a perpetual 
license (to farm a quantum of fish at no cost 
in return for committing to a pre-approved 
innovative development plan) and a 
separate but linked right to occupy a space 
for farming72. This has been helpful in terms 
of incentivising industry-led investment in 
R&D (both technological and biological) and 
has contributed to Norway’s dominance on 
the world stage. It reflects that nation’s endorsement to a long-term strategy to change their economy 
to sustainable primary products and acceptance that this necessarily involves appropriate development 
in their coastal marine area. 

This model is a first-class example of how a well-designed regulatory system enables industry to take 
the lead on driving transformation change within aquaculture. 

Contrastingly, the regulatory environment in New Zealand has historically made it difficult for the 
sector to innovate, particularly with regard to developing new species in a commercial context. 

There would be strategic benefit for Iwi to work with local and central Government organisations to 
build a framework similar to the Norwegian development license model to incentivise existing players 
and new entrants to invest in sustainable aquaculture innovation in the BoP, including providing 
investment security for research to enable ongoing, evolving innovation.  

 

High-value processing capability 
Unless the species is sold whole into a market, there is a need to develop high-value opportunities. 
One of the most effective ways to do so is through post-harvest processing. 

Enhancing processing capability in the aquaculture supply chain is a key opportunity for the nation. 
Moving away from high volume, low value products (e.g. mussel half-shell) towards higher value 
products based on market-driven decisions around processing techniques is likely to expand existing 
markets, and open new markets for New Zealand aquaculture products. This direction is strategically 
aligned with the Government’s aspirations to build a $3 billion industry by 203573, and reflects the 
focus areas of the country’s leading scientific institutes. 

 

 

 

 
72 This right to occupy space can be revoked by the government, but the farmer has the right to retain their fish and farm them 
elsewhere. 
73 https://www.mpi.govt.nz/dmsdocument/15895/direct 

Figure 14. 'UFO' fish farm (OceanTech) design facilitated by 
development license. Source: Wenberg Fiskeoppdrett AS 
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Macrocascade model 

A macrocascading approach to processing systems will prove the concept of the cascading marine 
biorefinery. This type production platform (also referred to as a ‘flexi-factory’) covers the entire 
technological chain and focusses on a sequential and highly compatible approach to processing 
marine biomass (e.g. mussels, seaweed, finfish) into multiple different value-added products. 

These biorefineries are an emerging development overseas, and are capable of processing multiple 
feedstocks, by deploying a range of mechanical techniques combined with chemical, enzymatic or 
microbial conversion refinery methods. This approach lends itself to a ‘bolt-on’ structure, where 
additional processing elements can be developed on an as needs basis. Opportunities to develop a 
range of value-added products for industries within food, agriculture, nutraceuticals, and 
pharmaceuticals are high. 

 
Figure 15. Example of a macroalgae-centric macrocascade model developed by Ocean Rainforest. Source: 
http://www.oceanrainforest.com/cascade 

The macrocascade model is aligned closely with Te Ao Māori, the “zero waste” movement and the 
circular economy as it focusses on utilising 100% of biomass where possible. Plant & Food Research 
currently have an MBIE bid to establish a multi-purpose factory that will enable the production of 
several different marine product categories; this project will explore the time horizons for various 
product types. They will be well-positioned to collaborate with BoP Iwi on a cascading marine 
biorefinery in the future. 

Nutraceuticals are an increasing segment of the mussel market and require higher volumes of raw 
product in good condition to achieve the scale needed to justify extraction/processing. There is a 
strong market opportunity in locating a specialised processing plant for mussel oil extraction in the 
BoP if a large, consistent supply of mussels were available. The processing capability being constructed 
at Ōpōtiki will provide some opportunity for this. 
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Emerging technologies 
Technological developments in the global aquaculture industry are evolving rapidly – disrupting 
existing value chains and creating new pathways to consumer and value creation. New Zealand 
aquaculture does have investment into new technology, but many areas of technology are more 
appropriately adapted from international developments rather than risking ‘reinventing the wheel’. 
Where novel innovation is occurring, it is typically being led by the largest industry players (e.g. 
Sanford – SpatNZ programme) in conjunction with science research institutes; meaning that the IP 
associated with this is held to the participants for some time before it is provided to the market (e.g. 
SpatNZ holds the IP rights for its hatchery systems until 2024). Smaller aquaculture companies are 
exploring new technologies; however, they are faced with significant barriers such as lag time between 
development and uptake, lack of bluetech networks, and transfer of Intellectual Property. 

There is opportunity for the next generation of Māori graduates to lead the technology development 
needed to scale up and innovate the industry, and for technology opportunities to attract Māori talent 
to the industry.  

The following are key emerging technologies in the New Zealand aquaculture industry, and potential 
opportunities for Iwi investment. 

 

Farming technology 
Mobile production systems 

Plant & Food Research have an R&D programme currently underway (two years to completion) 
looking into mobile farming technology. Consisting of soft structured seacages towed by vessels, 
farmed fish are transported to market as they grow, and can be moved in response to changing 
environmental conditions.  

This pioneering technology may represent an exciting opportunity for BoP Iwi should they develop fish 
farming interests in the future but specialised biosecurity measures will need to be applied to such 
options to protect both the wild and farmed species in the regions. 

 

 

 

• Explore high value, circular economy product opportunities through post-harvest 
processing – must be market-driven. 

• Explore a macro cascade biorefinery (‘flexi-factory’) approach to processing. 
• Develop a circular economy approach to waste minimisation and revenue creation. 

Opportunity: 
Processing 
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Drones / remote vehicles 

Given the significant (~8km) distance between the coast and the current (and planned) offshore 
marine farms in the BoP, the exercise of accessing these farms represents a large cost to farmers both 
in terms of time and money.74 Health and safety is also a consideration (New Zealand aquaculture 
prides itself on stringent management of risks to workers) and remote vehicle (RV) technology can 
play a large role here.  

As BoP Iwi develop their offshore interest, there are two key pieces of RV technology worth exploring 
further: 

x Submersible RV’s for net cleaning and monitoring purposes (removes need for diver). 
x Long distance aerial survey drones (reduces frequency of vessel trips and enables long 

distance monitoring of marine farms with low staffing requirements). 

 

Feed mills 

Specialised fish feed extrusion facilities will likely be required in the future once finfish farming reaches 
large enough scale; however, this is some way off.  In the long-term it will be important to consider 
local solutions that are not reliant on imported feed, both from a sustainability perspective and as a 
development opportunity for Iwi.  

There would be significant benefit in undertaking a targeted and strategic approach to fish feed 
development for local species such as warehenga, tāmure, araara, and hāpuku which have typically 
been fed diets (in research institutes) created for salmon. A programme developed in collaboration 
with CRIs might look at natural diet replication along with sustainable, low impact feed replacements 
(e.g. soybean). 

 

Bioprospecting 
The BoP region is naturally abundant in marine life, with a diversity of sponges and macrophytes that 
are hypothesised to contain compounds with either a medical, pharmaceutical or nutraceutical value. 
Staff at research entities in the region (i.e. University of Waikato) have already played a leading role in 
the biodiscovery of marine-derived compounds elsewhere in New Zealand, and are able to provide 

critical support services to technology / programmes 
that look to explore options in the BoP. 

There is potential business opportunity for BoP Iwi in this 
ultra-high-value, low volume sector, growing 
intermediary phases of biodiscoveries in aquaculture 
systems for the pharmaceutical industry. These 
opportunities could be undertaken with other scientific 
and commercial partners in the medical arena. 

Mātauranga Māori holds a wealth of insight into 
traditional local rohe marine species – there is exciting 
potential to explore health opportunities including 
wellness, nutrition and extracts for high value 
opportunities.  It is vital that such kaupapa is supported 

 
74 Estimate of around $600 per hour to operate a mussel barge. Source: personal communications with industry representative. 

Figure 16. Mycale sponge harvest, Pelorus Sound. 
https://niwa.co.nz/sites/niwa.co.nz/files/w-a14-
3handley.pdf 
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by a robust Iwi IP strategy (which has been initiated for this project). This is also relevant within 
the context of Wai 262.  

 

Environmental monitoring data 
To date, the New Zealand industry has not recognised the potential for generating additional revenue 
streams through the collection and sale of long term, high quality environmental data sets 
collected via remote buoy systems installed on marine farms. Environmental monitoring systems using 
entirely automated devices have been used to great success on marine farms overseas (e.g. 
GreenWave US) and provide supplementary income to those farmers. 

This type of data has value to marine farmers as a repository of farm-specific data that can provide 
real-time insights, allowing farmers to track production and environmental parameters (e.g. pH, 
salinity, oxygen levels, turbidity and pollutants) to better manage and optimise operations. 

This data is also valued by council and central Government organisations (e.g. Ministry for Primary 
Industries) that collect environmental information as part of their own ecosystem management 
processes. Farms could potentially sell these data sets (and ongoing data collection services) to these 
public agencies. 

 

Machine learning / artificial intelligence 
Machine learning technology has the potential to generate transformational change in the New 
Zealand aquaculture sector through high quality data-driven decision-making capability. New 
opportunities in this space include: 

x Rapid pathogen / disease identification 
o Identification of environmental health concerns prior to reaching marine farms. 

x Stock monitoring efficiency 
o Rapid and accurate identification of stock health concerns, enabling adaptive decision-

making around fish welfare. 
x Feed control efficiency for finfish 

o Real time identification of measurable patterns in feeding activities to enable 
optimisation of feed volumes and delivery. 

x Microscopic species identification 
o Microalgae diagnosis. 

A collaboration led by Victoria University of Wellington is already developing innovative data science, 
artificial intelligence (AI), and machine learning techniques that will enable the aquaculture industry to 
grow efficiently and at large scale, producing high-quality, low-carbon protein75. The University is 
working with Plant & Food Research, Cawthron Institute and University of Otago researchers on the 
Ministry of Business, Innovation and Employment-funded project. 

The project is collaborating with industry partners including SpatNZ, Sanford Ltd, Wakatū 
Incorporation, Kono, Whakatōhea Māori Trust Board, and Aquaculture New Zealand to develop data 
science tools to optimise the farming of Greenshell™ mussels and finfish in open ocean farms. 

 

75 https://www.wgtn.ac.nz/ecs/about/news/developing-zero-carbon-aquaculture-through-data-science 
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As the aquaculture industry in the BoP develops, the opportunities to integrate this technology will 
increase. The efficiencies and value generated from the implementation of machine learning are likely 
to be substantial for BoP aquaculture. 

 

 

Growth Through Collaboration  
‘Growing people’ 
Aquaculture, along with other primary industries, and the tourism sector are the foundation of the Bay 
of Plenty economy, providing notable contributions to GDP, and generating significant employment 
opportunities in areas where there are few alternatives. Aquaculture has a key role to play in regional 
community sustainability and the creation of innovative social enterprise. 

Aquaculture jobs are available year-round rather than seasonally and are generally better paid than 
other full-time local employment opportunities in the primary sector. Further direct and indirect 
economic activity is provided by industries that support aquaculture (e.g. construction, transport, 
retailing, education and hospitality), within the BoP and in adjacent regions. 

Job creation is where aquaculture can provide significant social benefit to BoP communities, and it is 
critical that skilled workforce development occurs in parallel to the growth of the sector. 

 

Collaborative opportunities 
There is a strong need to develop and upskill the local workforce to service the existing aquaculture 
zones off the coast of Ōpōtiki. Should the scale of the offshore industry grow substantially, workforce 
deficiencies will be felt severely in the region. There are, however, some solutions to this. 

Integration of industry & education 

Enabling the collaboration and integration of industry players with educational institutes has proven to 
be an effective approach to enhancing local workforce development, retention of younger people, and 
fostering positive relationships in regional communities elsewhere in New Zealand. 

• Invest early on in a network of offshore environmental sensors to collect farm-level 
data. Begin building ongoing long-term data sets that can generate supplementary 
revenue streams for marine farming entities.  

• Explore long distance drone technology for monitoring purposes at offshore farms. 
• Collaborate with research entities to incorporate machine learning capability into 

environmental sensory infrastructure – use to rapidly identify pathogens (e.g. toxic 
algae) and enable predictive and adaptive management. 

• Explore novel offshore aquaculture practices for the New Zealand industry. 

Opportunity: Technology 
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Refer to the case study below for an effective model that could be replicated in the BoP, with existing 
local entities such as the University of Waikato, Toi Ohomai Institute of Technology, and industry. 

 

 

Scientific institutes 

Currently the University of Waikato is codeveloping a curriculum with the Toi Ohomai Institute of 
Technology, beginning at level 5-6 and providing a pathway to tertiary courses at the University. 
Typically, the marine science intake is 50-60 students per annum, with potential to scale numbers with 
added support. The course integrates strands of marine tourism, waste management, environmental 
science alongside aquaculture, and provides opportunities to learn practical skillsets and 
qualifications such as Dive Instructor. 

The University of Waikato has started a Bachelor of Science in aquaculture, which is the only course of 
its type in New Zealand. From 2021, three new papers will be added and will continue developing the 
existing undergraduate papers. There is strong ambition to establish a postgraduate pathway. 

BoP Iwi / industry may look to develop close relationships with these educators to develop important 
commercial and academic skillsets for their rangatahi. 

Other research institutes such as NIWA, Plant & Food Research, and Cawthron Institute are already 
leaders on much of the scientific work going into species development and aquaculture technology. It 
will be critical for Iwi to establish positive relationships with these science providers in order to 
capitalise on any commercial opportunities that arise from the IP generated here. 

Should BoP Iwi develop an aquaculture ‘centre of excellence’ / hub, science providers have expressed 
interest in participating in some form or another. 

 

 

 

 

A case study in effective workforce development from Te Tau Ihu 

The Golden Bay High School Aquaculture Academy (GBHSAA) is a joint initiative between Golden 
Bay High School (GBHS) and the Marine Farming Association (MFA). This initiative aims to provide 
career pathways for students that are interested in aquaculture, and those who intend to study 
aquaculture at the tertiary level. School students are given the opportunity to complete Day 
Skipper certificates, VHF certificates, Marine Radio Operator's Certificate and the Boatmasters 
certificate through Coastguard Boating Education. 

Funding for this programme is provided by the Tasman aquaculture industry through sponsorship. 
This sponsorship includes work experience, equipment, transport, spat and the donation of mussel 
farming lines in Golden Bay, including the gear required to set up and manage these lines. The 
Aquaculture Academy is self-funding through the gifting of mussel lines by industry in Golden Bay 
(one line generates approximately $30,000 per year for the programme). Tertiary education 
provider Nelson Marlborough Institute of Technology (NMIT), has nationally recognised marine 
and aquaculture programmes and has strong links with the marine farming community. The MFA 
provides an annual scholarship that is awarded to a high school graduate from the Golden Bay 
area to study the NMIT Bachelor of Aquaculture and Marine Conservation programme. 
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Collaboration between land and ocean farming 

Collaboration between land and ocean farming may offer opportunities to maximise efficiencies and 
benefits and support workforce development.  For example, co-locating land-based freshwater 
aquaculture with horticulture could enable a circular approach, integrating systems such as the use of 
nitrates from aquaculture wastewater to feed crops.  There is also opportunity for collaboration in 
terms of facilities/processing – for example bio-extractive capability of dairy and honey operations.  

Business to business (B2B) market collaboration is also a key opportunity – for example linking 
horticulture industries (such as kiwifruit and avocado) with seaweed fertiliser and bio-stimulants 
supply. 

 

 

 
 

 

 

 

 

 

 

 

 

 

• Explore the potential for an aquaculture ‘centre of excellence’ / hub – commercial, 
scientific, industry/iwi partnership. 

• Develop relationships with University of Waikato & Toi Ohomai Institute of 
Technology to develop important commercial and academic skillsets for their 
rangatahi. 

• Develop an industry training pathway and secondary / tertiary sponsorship 
programme modelled on that of the Marine Farming Association. 

• Establish relationships with scientific providers: NIWA, Plant & Food Research, and 
Cawthron Institute. 

 

Opportunity: Training 
& Workforce 
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Aquaculture Pathways 
The following considerations should be integral to the development of Iwi aquaculture pathways in the 
BoP: 

x Juveniles / seed supply is a significant constraint to potential growth for the sector in the BoP. 
Securing a high quality and reliable source of seed stock (for a range of species) will be key to 
unlocking future growth opportunities for BoP aquaculture. 
 

x There is therefore clear demand and a strategic imperative for investment in land-based 
marine hatchery / nursery facilities to support the existing and future BoP aquaculture 
industry and enable it to diversify and grow towards meeting the regional economic 
development aspirations of Iwi. It is likely that the primary focus at the outset should be on the 
establishment of a mussel hatchery with additional area / facility for research and new species 
commercialisation in a strategic and staged manner. Initiatives should be future-proofed to 
enable secondary commercial scale facilities at a later stage. It is exciting that one BoP iwi is 
looking to lead investment in a hatchery based in the Bay but able to supply across the 
country. 
 

x Success is likely to be contingent on an Iwi-led collaborative approach. Strategic alliances with 
scientific research partners are critical in order to capitalise on new aquaculture opportunities 
in the region (e.g. novel species development), build up a local source of trained expertise, 
build Iwi aquaculture capability, and become a centre of excellence / hub for the future of 
aquaculture in the region. 
 

x A strategic, long-term roadmap will enable realisation of collaborative opportunities and a 
future-facing approach.  For example, collaboration with scientific providers already working 
with species of interest, to conduct sea cage trials (short/medium term) while developing 
optimised breeding programmes (long-term).  
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