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Disclaimer
This document has been prepared by EnviroStrat Limited for the exclusive use of the Client and
for a specific purpose, each as expressly stated in the document. No other party should rely on
this document without the prior written consent of EnviroStrat Limited. EnviroStrat Limited
undertakes no duty, or warranty, nor accepts any responsibility, to any third party who may rely
upon or use this document. This document has been prepared based on the Client’s description
of its requirements and EnviroStrat Limited's experience, having 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).
This kaupapa supports Iwi decision-making with respect to on-water and on-land aquaculture
opportunities, including potential aquaculture development from Treaty of Waitangi Article 2 and
3 perspectives.
A three-stage has been prepared, that will help provide a potential roadmap towards an Iwiowned and led BOP aquaculture industry that contributes to Māori economic development,
wellbeing and the exercise of kaitiakitanga. Ngā Iwi collaboration will continue to deepen across
the stages of the kaupapa, to achieve strategic and tactical alignment and identify joint and
collective opportunities, while respecting mana motuhake.
This Options Refinement Report is the final output of Stage Two and builds on the Stage One
Opportunities Assessment findings.

Holistic analysis
This report includes an analysis, and subsequent shortlist of the most promising aquaculture
opportunities (identified in Stage 1) for Iwi in the Bay of Plenty Region. The analysis was divided
into two components; a Four Pou / Multi-Criteria Analysis (MCA), and a Commercial Matrix
Assessment.
MCA is a way of looking at complex problems that are characterised by any mixture of monetary
and non-monetary objectives; these are split into four categories (Pou): Cultural, Social,
Environmental and Economic. The purpose is to serve as an aid to thinking and decision making,
but not to take the decision. As a set of techniques, MCA provides a way of measuring the extent
to which options achieve objectives and criteria, and usefully, is strongly aligned with a Te Ao
Māori approach.
Combined with the more empirical approach achieved through application of criteria via a
Commercial Matrix, the two methods aim to provide a holistic overview of each opportunity
through a range of different lenses.

Key Findings
Based on the results of this two-pronged analysis we believe the most promising aquaculture
opportunities available to BoP Iwi are:
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•

Offshore sea-run rainbow trout for premium seafood*.

•

RAS rainbow trout for premium seafood*.

•

Offshore kingfish for premium seafood.

•

Offshore seaweed (Ecklonia radiata) for agricultural feed and fertiliser / biostimulants.

•

Offshore Greenshell mussel for high value nutraceuticals.

•

Offshore scallop for premium seafood.
*Contingent on law changes to enable farming of trout.

Next Steps
We recommend that three distinct, yet interconnected business cases should be undertaken,
focussing on the following primary opportunities:
•

Offshore kingfish (and trout, if appropriate within the evolving regulatory context) and
seaweed co-culture.

•

RAS finfish with kingfish and trout.

•

Offshore Greenshell mussels with scallop co-culture.

The development of business cases in an integrated package will:
•

Help inform potential future Iwi investment in aquaculture in Te Waiariki

•

Holistically take into account the social, cultural environmental and economic outcomes
(“the Four Pou”) that will occur (building on work in Stages 1 &2)

•

Give increased certainty to the type / amount of investment required and the resulting
economic impact to Iwi, and the Bay of Plenty Region as a whole, in terms of jobs and
GDP growth.
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Introduction
Background and Intent
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 project will serve a function of supporting Iwi decisionmaking 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 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 Bay
of Plenty Iwi. This Options Refinement Report is the final output of Stage Two.

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).
2
https://www.mpi.govt.nz/dmsdocument/15895-the-Governments-aquaculture-strategy-to-2025.
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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 Ltd.

Findings of Stage 1 Report
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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Shellfish
•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.
Seaweed

•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; bluegreen impacts.
•Explore co-culture opportunities with shellfish and / or finfish.
Finfish
•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).
Land-Based
•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.

Cross-cutting opportunities
Cross cutting opportunities have been identified in respect of these pathways, including:
•

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

•

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.

•

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

•

Growth through collaboration: Iwi partnerships with academic and research institutes offer
powerful opportunity to grow Māori careers in aquaculture, and drive success. Collaboration
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with other industries such as horticulture provides potential to maximise sustainability and
commercial opportunities.

This Document
This report presents an analysis and shortlist of the most promising aquaculture opportunities for
Iwi in the Bay of Plenty Region.
This document is structured to answer the following questions:
•

What are the aspirations of Ngā Iwi i te Rohe o Te Waiariki? And how can a collective
approach yield better outcomes for Māori? (PART A: Ngā Iwi o Te Waiariki Aspirations).

•

How well do the identified aquaculture opportunities stack up under a holistic wellbeing
perspective? (PART B: Ngā Pou E Whā | Four Pou Analysis).

•

What are the most promising aquaculture opportunities for Ngā Iwi i te Rohe o Te
Waiariki?

Shortlisted opportunities from this Stage 2 report will be put forward for ratification by Bay of
Plenty Iwi. Following this, the project governance and delivery team, supported by working groups
of Iwi, industry, and technical experts, will develop the case for investment in Stage 3 (Business
Case).
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PART A: Ngā Iwi o Te Waiariki Aspirations
Te Ao Māori and Iwi Aspirations –
Iwi vision and high-level objectives
As identified in Stage 1, the overall vision of this kaupapa is the development of a sustainable,
resilient and world-class Māori aquaculture industry in the Bay of Plenty that:
•

•

Builds Māori economic development and wellbeing: at scale aquaculture initiatives that
grow people through job creation, training, career pathways, and research and leadership
opportunities.
Empowers and exercises kaitiakitanga: maintaining and enhancing the mauri of Te
Moana Nui-a-Toi.

In order to achieve this vision, Iwi recognise the potential that can be realised through collective
Iwi action. In this respect, crucial mahi will continue in Stage 3, deepening Iwi collaboration to
achieve strategic and tactical alignment and identify joint and collective opportunities while
respecting mana motuhake, in order to generate investment-ready propositions.

Iwi collaboration
The Iwi Project Lead, Chris Karamea Insley, has ensured that regular communication about the
project and information sharing has occurred via a broad email distribution list. Mr Insley, Dickie
Farrar and Rikirangi Gage have also engaged kanohi ki te kanohi with Iwi throughout the project
duration.
The key findings from Stage 1 were presented to and discussed by Ngā Iwi i te Rohe o Te Waiariki
on 27 August 2020. In addition to Iwi, several scientific/expert contributors from Stage 1 were also
in attendance. Approximately 50 people were in attendance in person in Rotorua, with another 30
attendees on Zoom.
Feedback received from Iwi confirmed universal support and
encouragement to proceed to Stages 2 and 3.
Iwi project lead Chris Karamea Insley, with support from Dickie Farrar, Rikirangi Gage and Te Ohu
Kaimoana, are progressing an inclusive and transparent engagement process with Ngā Iwi i te Rohe
o Te Waiariki:
•

Mātaatua

•

Arawa

•

Tauranga Moana

•

Hauraki

•

Tainui

This engagement, which commenced in Stage 1, continues and deepens in alignment with the
progression of the analysis of opportunities through the three stages. Iwi engagement in Stage 2
has included:
•

Establishment of Ngā Pou Tangata Working Groups to support the project governance and
delivery teams, technical analysis and Iwi engagement. These groups are Iwi-led and:
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•

o

Act collaboratively and holistically.

o

Foster kotahitanga and manaakitanga.

o

Include non-Iwi expert participation.

o

Provide local connections, perspectives and alignment.

o

Embed Te Ao Māori and Mātauranga Māori.

Collaboration between Iwi project leads and Te Ohu Kaimoana to map and understand
the Waiariki Iwi landscape in terms of Iwi affiliations, aquaculture interests and appetite
for future initiatives, collaborative and collective opportunities, and aspirations within
rohe. A key tool to achieve this is the development of an Iwi database that will act as a
living engagement tool and synchronise Iwi interests and opportunities.

•

Further development of Iwi communications strategy, plan and resources, including:
o

Updated “Smart Māori Aquaculture” website (www.smartmaoriaquaculture.com);
with resources including reports and presentations;

o

email and social media pānui;

o

expert profiles.

Stage 3 will build on engagement in Stage 1 and 2, including:
•

Engagement and information sharing with Iwi across the region, by Project Management
team Iwi governance leads Chris Insley, Dickie Farrar, Rikirangi Gage, and Iwi
representatives in support, including Dr Ken Kennedy and Willie Emery and members of
Ngā Pou Tangata (more than ten primary Iwi contributors/champions).

•

Wide engagement with Iwi, hapu, Te Ohu Kaimoana and Māori community & commercial
entities.

•

Presentations at hui (including Māori Trust Boards).
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•

Ensuring the Four Pou are woven throughout the project.

•

Relationship management including community leaders, Ministers, MPs, educators, etc.

Leveraging the Collective
Ngā Iwi i Te Rohe o Te Waiariki are exploring opportunities to work together to maximise the
benefits of aquaculture settlement assets. This collaboration will recognise the mana and
rangatiratanga of tangata whenua and respect existing intellectual property and mātauranga. It
will ensure appropriate recognition of mana moana and mana whenua, and respect for the
autonomy, interests, and aspirations of individual Iwi and hapū.
Collaboration and autonomy between Iwi can co-exist successfully, strengthening 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 smallscale, whānau-centric operations, with shared research, processing, and distribution platforms,
could unlock opportunities that might otherwise be unviable.
In Stage 3 of this kaupapa (business case), two key components to realise collective Iwi initiatives
will be developed by Iwi with the support of expert leads:
•

Governance and structuring models to support commercial ventures.

•

An Iwi IP strategy, including a two-tiered approach regarding potential collective IP and
individual Iwi IP.

Linking to Vision Mātauranga
This kaupapa is also be linked to two key research proposals under Vision Mātauranga:
•

Ma te tiketike hangarau matihiko ka taea te piki wariu ma runga I te tuku raupapa
mataitai Māori – creating value along the Māori seafood supply chain by enhancing
digitally-enabled traceability. Co-developed by Te Arawa Fisheries and the University of

Waikato.
•

Kaupapa Māori Aquaculture – the vision of this proposal has been developed with the Ka
Watea Māori BD Team (Cawthron) and Te Runanga ō Te Wānau a Apanui to accentuate
opportunity to build an aquaculture industry in Te Moana a Toi that retains the integrity
of mana Māori Motuhake for Ngā Iwi i te Rohe o te Waiariki. Led by Te Rerekohu

Tuterangiwhiu, Cawthron.
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PART B: Ngā Pou E Whā | Four Pou
Analysis
Te Ao Māori Methodology
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.
As highlighted in Stage 1 of this kaupapa, it is crucial to Iwi that social, cultural, environmental, and
economic wellbeing are in balance throughout the development of Iwi aquaculture initiatives in Te
Waiariki. Aquaculture pathways for Iwi must upscale and amplify impact across these four pou of
wellbeing.
The Four Pou Multi-Criteria Analysis is a tool to help realise this holistic approach, and to support
the Options Refinement process.

Criteria
Representatives from participating Iwi determined that the Four Pou / Ngā Pou E Whā framework
should be used to evaluate the potential aquaculture opportunities identified in Stage 1 against
identified investment objectives:
•

Pou tahi: Te Pāpori (Social)

•

Pou rua: Te Taiao (Environmental)

•

Pou toru: Te Ahurea (Cultural)

•

Pou whā: Te Ōhanga (Economic)

Ngā Pou E Whā embody inclusivity, equity and balance and they are intended to guide mahi (work)
and tikanga (customs). Individually, each pou represents a significant driver for success but none
can stand on their own as they impact and connect with one another.
The Four Pou Multi-Criteria Analysis is, overall a qualitative exercise, with quantitative inputs where
relevant and appropriate. It offers a cost-effective way of shortlisting projects and comparing them
against strategic objectives in a structured way. The Four Pou analysis is not a determiner but acts
as a decision-support tool, to guide prioritisation of options. Multi-criteria analysis:
•

is used when there are different impacts (often qualitative) that are not easy to express
on a common basis (e.g. dollars)

•

provides for impacts to be quantified either subjectively or objectively (using appropriate
physical or monetary measures) – but monetary values need not be used to cost inputs,
outputs or impacts.

•

takes a holistic approach that compare options against the four interconnected
wellbeings, and across multiple criteria.
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The Four Pou analysis does not replace the deep analysis that will take place in Stage 3 Business
Case.
The Project Management Team confirmed a set of evaluation criteria for each of the four pou (see
criteria below). These criteria were used to evaluate scenarios (e.g. aquaculture species) scored in
terms of their performance against the criteria using the rating scale below. The team did not
attempt to analyse each matter in detail (deeper analysis will occur at business case stage). The
team used judgment, available information and insights gained during Stage 1 and 2 engagement
with Iwi and experts.

Figure 1. Criteria Rating Scale

Ultimately, the questions that are posed across the criteria and matters are:
•

How effective is each option at potentially achieving the performance criteria?

•

To what extent does it contribute positively (or negatively to the criteria? What would be
the direction of change? What is the degree of change?

The final design and implementation would impact on the final scoring, but for this assessment,
we have assumed that the design attributes and components will be completed to a high standard,
following best practise and in a sensitive and considerate manner 3. If this is not the case, and the
design and implementation is to a lower quality/standard, then the final score might be lower than
that used in this assessment.

3

To reflect the four pou
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BOP Iwi Aquaculture Stage 2: Four Pou Multi Criteria Analysis

Four Pou Criteria: These criteria are the key performance measures upon which the options will be judged for the purpose of the Four Pou analysis.
Pou tahi: Te Pāpori (Social)

Pou rua: Te Taiao (Environmental)

Job provision supports thriving
local
communities
and
whānau; income returned to
households

Provision of ecosystem services
including water quality and
biodiversity

Direct
employment
growth
potential in region (on farm &
processing)

Mātauranga Māori (the body of Māori
knowledge including view, creativity
and practices) empowered

High quality and diverse
training opportunities (tertiary
institutes, scientific research
partners, industry)

Minimisation/improvement of
environmental footprint of the
activity

Harmonisation/collaboration with
commercial fisheries

Exercise of Rangatiratanga and Mana
Motuhake

Improvements in job security,
accessibility, and opportunity

Potential to deliver
sequestration benefits

Potential
for
new
indirect
economic opportunities (ancillary
sector growth)

Maintains/enhances Mauri (the life
force and vitality of a being, entity or
ecosystem)

Retention of rangatahi in the
region

Climate change resilience

Estimated length of time till
implementation (1-2 years, 3-5
years, 10 years<)

Exercises kaitiakitanga (guardianship
and stewardship including of the
natural environment)

Effects on recreational &
customary fishing, & charter
boating activities

Minimise risk of disease and
pest introduction

Strong sector crossover (eg Blue
to Green) potential

Intergenerationally (Tāria te wā) of the
opportunity

Support
given
to
local
businesses eg local contracting

Resilience to extreme weather
events

Strength of economic returns to
the region.

Tikanga Māori - 'Maori way of doing
things', cultural authenticity is strong

carbon

Pou whā: Te Ōhanga (Economic)

Pou toru: Te Ahurea (Cultural)

Results
Each species opportunity has been evaluated against the criteria at face value (non-weighted) and
are therefore considered of equal importance. We note that some criteria may be considered more
important than others depending on the Iwi in question, subsequently it is suggested that these
values should be interpreted as baselines.
Species marked with an asterix (*) are currently restricted/prohibited from farming. For the
purpose of this assessment we have assumed that these species will have their restrictions lifted.

Shellfish

Cultural

Social
10.00
8.00
6.00
4.00
2.00
0.00

Environmental

Economic
Greenshell Mussels (High Value)

Greenshell Mussels (Low Value)

Pacific oysters

Scallops

Geoduck

Analysis:
•
•

•

•

For shellfish, benefits are more than likely to be positive across all of the criteria. All options
scored very well against the cultural pou.
Greenshell mussels (GSM) (high value) have the strongest potential to deliver benefits across
the four pou; this can be attributed to the opportunity to scale existing operations
considerably as well as the size of the economic impact.
Greenshell mussels (low value) are expected to deliver similar benefits across most criteria to
the high value option but are likely to be less effective in delivering economic benefits (due to
low value end product).
Pacific oyster scores lower against environmental criteria due to expected reduced potential
for water quality benefits compared to other species4. Limited opportunity to scale also

Pacific oyster if often grown intertidally where they are exposed above low tide are less likely to provide the same level
of ecosystem service. The ability of Pacific oyster to provide ecosystem services when grown subtidally/offshore is
uncertain – it is likely that significant scale will be required in order to detect any noticeable changes to water quality.
4

•

•

meant that this option is unlikely to deliver the largest benefits across social and economic
criteria.
Scallop scored, on average, at or above expectations. We note that if significant scale is
achieved in the future that this option may score much better against social and economic
criteria.
Geoduck has the lowest potential to deliver benefits across social and economic criteria; this
largely reflects our expectation that it will be difficult to achieve the scale as other
opportunities.

Based on these results, the key standout species are Greenshell mussel (high value) and
Scallop.

Finfish
Social
10.00
8.00
6.00
4.00
2.00
Cultural

Environmental

0.00

Economic
Snapper

Hapuku

Kingfish

Trevally

Trout*

Analysis:
•

•
•

5

Finfish on average score positively against ¾ of the criteria. The impact of finfish on the
environment is anticipated to be slightly negative; however, this is contextual and depends
on the way each species is developed5.
Native finfish species score much better against the cultural criteria, reflecting their value as a
traditional food source and taonga for Māori.
Based on this scoring methodology the significant economic potential of trout is overlooked
(an outcome of perceived less favourable IP context). It is expected that trout will
commercially outperform many of the other species (see Commercial Matrix).

E.g. with seaweed co-culture / reduced density / high flow locations / RAS vs offshore.
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All finfish score well against the social criteria. This largely reflects the number and value of
the job creation, training opportunities, and the added benefits of income flowing through
families in the region.
Through the current scoring approach this diagram may present an overly optimistic economic

•

•

view of snapper and trevally compared with the other species opportunities.

Based on these results, the key standout species are rainbow trout, kingfish and hāpuku.

Seaweed
Social
10.00
8.00
6.00
4.00
2.00
Cultural

Environmental

0.00

Economic

Ecklonia

Ulva

Undaria*

Analysis:
•
•
•
•

•

•
•
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Seaweeds on average score positively against all criteria.
Undaria (non-native invasive species) does not fare as well culturally compared to the native
seaweeds.
All seaweeds score very positively against the environmental criteria.
The size of the economic benefits is anticipated to be greater for Ecklonia and Undaria, which
are likely to be grown at greater scale and achieve higher pricing in the marketplace
compared to Ulva.
All seaweed species score averagely against the social criteria. This reflects an expectation
that seaweed farming opportunities will not yield the same level of job creation as other
opportunities (e.g. finfish). This is, however, highly dependent on the processing element as
many value-add options may increase job opportunities.
Ulva farmed in high-rate ponds / tanks is unlikely to deliver the strongest benefits across the
social and economic criteria.
Ecklonia and Undaria are expected to deliver similar benefits across social, environmental
and economic criteria.

Based on these results, the key standout species is Ecklonia.

Other Land-Based / RAS
Social
10.00
8.00
6.00
4.00
2.00
Cultural

Environmental

0.00

Economic
Koura

Whitebait

Analysis:
•
•
•
•

Freshwater land-based species score positively against all criteria.
Land-based / RAS is likely to translate to very good environmental outcomes through
enabling stricter nutrient / output controls.
Kōura and whitebait score similarly against cultural criteria reflecting their shared value as
important cultural foods.
Kōura score slightly lower than whitebait against the social and economic criteria. This largely
reflects the reduced opportunity to scale Kōura farming6.

Based on these results, there are no clear standout RAS species that demonstrate greater
potential / meet the needs of Iwi.

6

Based on our current understanding of the opportunity at hand.
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Overall Results
Social
10.00
8.00
6.00
4.00
2.00

Cultural

Environmental

0.00

Economic
Shellfish

Finfish

Seaweed

RAS

NB: No scaling / weighting of the various groupings relative to one another has been
implemented.
Analysis:
Overall, based on this scoring methodology, on average each grouping scores positively
against all four criteria with the exception of finfish which score slightly negatively against the

•

environmental criteria.
All groupings on average score quite well against the cultural criteria.
Relative to the other opportunities (with the possible exception of high value Greenshell)
finfish score lower than expected against the social and economic criteria, this is due in part,
to the higher Capex and Opex, as well as the time required to implement / become
profitable. Given the strong economic returns and job creation potential anticipated with the
finfish opportunity, this result is somewhat misrepresentative of the size of the benefits that
are possible7.
The seaweed opportunity on average performs very well against the environmental and
cultural criteria. This reflects the value of seaweed as a cultural food item, its ability to
enhance the mauri of the natural environment (net positive impact), and its small
environmental footprint. Seaweed farming opportunities are also expected to deliver
reasonably good social and economic benefits depending on the target market, production
scale, and the level of post-harvest processing.
Shellfish on average score well across all four criteria, however the social and economic
scoring is skewed positively as a result of the strength of the Greenshell opportunity in
particular.
The land-based / RAS grouping does not stand out from the rest, scoring fairly ‘middle of the
road’. Relative to the size of the benefits associated with the other opportunities, the scores

•
•

•

•

•

7

This is addressed further in the commercial matrix section.
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of this grouping appear overly optimistic (neither of the options are likely to achieve
anywhere near the scale of say offshore finfish and shellfish).

Summary:

Overall, the following species scored the best against the criteria within Ngā Pou E Whā:
-

Greenshell mussel (high value processing)
Scallop
Rainbow trout
Kingfish
Hāpuku
Ecklonia

From an environmental perspective the seaweed, shellfish and land-based options scored
optimally.
From a social and economic perspective, the finfish options scored strongest.
From a cultural perspective, most options scored similarly except for non-native species (trout
and Undaria).
Although a scaling exercise may help to differentiate the size of the benefits between each
grouping, these results suggest that in order to satisfy the needs of Bay of Plenty Iwi / achieve
the strongest performance against Ngā Pou E Whā, a portfolio of some or all of these
opportunities is likely to be the best solution.
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Part C: High Level Options Refinement
Commercial Matrix
In order to achieve, sustain and amplify the objectives of the kaupapa, it is crucial that a marketled, commercially astute approach is taken. In this respect, Stage 2 builds on the initial screening
matrix that was applied to potential species in Stage 1. The commercial matrix assesses best
available information regarding key commercial and market considerations. See Appendix B for
descriptions of the species scenarios for the purposes of this assessment.

Criteria descriptions:
Job Creation:
•

Approximate number of jobs (not including marketing and administration) created at
various points of the supply chain (estimates given where possible).

Scalability:
•

Potential for the opportunity to grow in terms of production volume.

Market Premium:
•

Does a product(s) have a premium attached? If so, what domestic and international
markets does this impact / correspond with?

Pricing:
•

How much does the product sell for (retail or farm gate price)?8

Competition:
•

Who are competitors (NZ & overseas)? How much do they produce? What markets do they
target?

Market Size:
•

How large is the potential market? How significant is the wild fishery (if applicable)?

Commercial Viability Timeframe:
•

How long will it take to achieve a positive return (estimate)?

•

Positive commercial returns may be expected before the operation is at full scale (e.g.
8,000t Open Ocean Aquaculture kingfish).

8

High level proxy for profitability assessment (detailed profitability analysis was out of scope for this Stage of the work).

Commercial Assessment

Job Creation

Scalability

Market Premium

Pricing

Competition

Market Size

Commercial
Viability
Timeframe

OOA
Kingfish

1.106 on farm
FTE per 100t9.

Strong.

Yes.

High.

8,000t

4 processing
FTE per 100t.

Premium given to
farmed
kingfish
(outside
Japan)
compared to many
other species.

Annual global production of farmed
kingfish
is
estimated
to
be
approximately 300,000t p.a. Most of
this is consumed in Japan (180,000t) v.

5 years – 10 years.

Potential
to
scale
upwards of 10,000t –
market
supply
validation required.

Approx. $14NZD per
kg (farmgate price)ii

~AU$7m capital outlay
per each additional
500t of fish producedi.

RAS
Kingfish

1.14 FTE per
100tvi.

4,000t

Strong.
Similar
growth
potential
to
the
offshore scenario in
terms of production
volume.

Only entity producing kingfish at
commercial volumes currently is NIWA
(none is grown offshore).

Organic
and
sustainability
certifications
may
translate
to
premium
market
access.
Expected
to
command premium.
Especially
when
served as sashimi.

Clean Seas (Australia) produced 3,500t
in 2019; this accounts for 60% of
farmed production outside Japan.iiiiv

Pare Hauraki Kaimoana is considering
in the Firth of Thames.

Unknown.

Medium.

Likely to be similar
to offshore farmed
pricing.

600t p.a. currently produced by The
Kingfish
Company.
Currently
developing ~8,000t p.a. operation in
Maine, U.S.
Other producers include:
(Argentina), Aquinor (Chile).

Commercial pilot
implemented
within 2 years.

Australian market is fairly saturated.
North American market is the largest
market outside of Japan (mainly
frozen product), 10x the size of
Australia. Asia (excluding Japan) is
fastest growing market.

Similar market composition and size
to the OOA opportunity.

5 years – 10 years.

Domestic consumption is unknown,
but likely to be small. There may be an
opportunity to increase the supply of
cheaper snapper products on NZ

10 years<

INIDEP

NIWA currently developing a 600t pilot
RAS kingfish farm in Bream Bay.
OOA
Snapper

1.106 on farm
FTE per 100t.

4,000t

4 processing
FTE per 100t.

Medium.

Yes.

Stagnancy in market
growth in places like
the EU, and Japan
suggest there isn’t

Premium table fish,
sold
to
market
fresh/frozen whole.

$45NZD per kg retail
(wild caught fish).vii
Farmed
Mediterranean Sea
bream
fetches

High.
No domestic farming competitors,
however, the wild-catch fishery is
relatively healthy, and the supply of
snapper is consistent year-round.

Staffing levels dependent on the type and degree of mechanisation and IT capability – linked to the size of the fish transplanted to sea pens (economies of scale will translate to
cost savings).
9

huge growth potential
here.

approximately EUR
4.70 per kg.viii
Global price for sea
bream has been
trending
downwards
for
several years.

OOA
Trevally

1.106 on farm
FTE per 100t.

4,000t

4 processing
FTE per 100t.

RAS
Hāpuku

1.14 FTE per
100t.10

2,000t

4 processing
FTE per 100t.

High Value
Greenshell

0.4 on farm
FTE per 100t.
1.0
processing11
FTE
per
100t.12

Medium.
Data deficient.

Yes
(if
overseas).

High quality sashimi
product. Generally,
not valued highly in
NZ.

Low-medium.

Yes.

Large
bass
aquaculture
has
strong
market
potential, but unclear
if
the
current
technology will enable
scale.

Expected
to
command premium,
further
research
required.

Very strong.

Yes.

Market demand for
high
value
nutraceuticals
continues to be high.

Nutraceutical
products
derived
from
mussels
achieve significant
premium over the
food
product
alternatives.

Assumes same requirements as RAS kingfish.
Potentially higher job creation. Further research required.
12
Assumes same requirements as low value half shell processing.
10
11
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sold

$14.50NZD per kg
retail (wild caught);
gilled and gutted.x

Sea bream (snapper) is a relatively
common farmed species elsewhere;
market competition is generally high
(e.g. Europe and Japan).

shelves (profitability needs to be
investigated).

Medium.

Further market research required.

10 years<

Further market research required.

5 years – 10 years.

The global mussel oil market size is
expected to reach USD 59.96 million
by 2025xii.

1-2 years.

International production is highest in
the Mediterranean (410,000t in
2019)ix and in Asia (especially Japan
and China).

Wild fishery in New Zealand has
experienced a reduction in catch
volumes.
No
domestic
farm
competitors.
Several species of trevally are farmed
internationally.
Unclear
if
any
locations farm the same species as NZ.

$36.90NZD retailxi.

Low.
No competitive product in NZ.
Competes indirectly with
bass,
grouper, and other high value white
meat products.

Variable depending
on quality.

Medium.

6,000mg = $48.50 $91.90NZD.

No
first
mover
advantage,
nutraceuticals command only 5-10%
of market (total value) currently.

35,000mg
$139.90NZD.

No other country farms this species of
mussel.

=

Industry already shifting towards
higher value product segments.

Europe is expected to be the fastestgrowing regional market from 2019 to
2025 on account of growing
aquaculture activities and seafood
consumption. Asia Pacific is estimated
to account for the largest share of the
global market by 2025.

Low Value
Greenshell

0.4 on farm
FTE per 100t.
1.0
processing
FTE per 100t.

Medium.

No.

New Zealand has a
strong position in
GSM, producing a
third of global green
mussel13
supply;
export value growing
strongly. Covid has
significantly impacted
markets.

Low value protein.

$19.90NZD per kg
half-shell retailxiii.
On
$9.35NZD
(2019xiv).

average
per kg

High.
New Zealand competes with a wide
range of regional players by market;
Chile is an emerging multi-regional
threat.
Significant competition across NZ.
Industry is becoming increasingly
consolidated.
Companies
with
vertically integrated seed-sale strategy
tend to fare better.

Greenshell represents 17% of NZ’s
total seafood exports by value (2019).

1-2 years.

We currently supply 1/3 (~90,000t) of
the world’s total green mussel market
(approx. 270,000t).
The United States & China represent
the largest markets currently at
$97.3m and $53.7m respectively.

The
industry
is
mature
and
consolidating rapidly. Mussels are
relatively low value use of space.
Returns over the past twenty years
have been mixed and cyclical,
particularly for smaller operators
(driving industry consolidation).
OOA
Pacific
Oyster

5.7 on farm
FTE per 100t.
9.24
processing
FTE
per
100t.14

Low.

Yes (potentially).

Most Pacific oyster
product is consumed
in
NZ;
uncertain
whether the domestic
market could sustain
significant growth.

Premium
pricing
strongly attached to
brand and story.

High risk to disease
outbreaks, changing
coastal water quality
and global market
structure.
OOA
Scallop

0.4 on farm
FTE per 100t.
1.0
processing

13
14

Access to hatchery
spat (and utilisation
of new technologies)
likely
to
enable
premium pricing.

Medium.

Yes.

Technological
readiness needs to be
resolved.
Market

Scallop tends to be a
premium shellfish
product with wide
appeal.
Nondredged scallop may

$34.90NZD per kg
for frozen shucked
retail.
$18.90NZD
dozen half
retail.xv

per
shell

$32.90NZD per kg
for half-shell scallop
retailxviii.

Medium to high in NZ. The industry is
gradually consolidating under a few
major players. Access to high quality
hatchery spat provides a huge
competitive advantage.

1,834t of Pacific oyster was farmed in
NZ in 2017xvii, with a total revenue of
$32m.

3-4 years.

35.4t of scallop were landed in 2019
(Statistics NZ), down from 540t in
2003. Market pricing and availability
of scallop on the NZ market suggest
that demand is currently not being
met.

5-10 years.

Requires hatchery
spat availability).

Only 1% of global oyster production
crosses borders; global production is
flat except for China which is
increasing production massively.xvi

Dredged
scallop
is
the
main
competitor (no farmed product in NZ);
however, the practice is recognised as
environmentally damaging. Scallop
beds around the country have
experienced significant decline.

NZ is the only country to produce Perna canaliculus; however, other Asian countries produce different species of green mussel.
Assumes the same types of jobs still exist in the offshore environment. Technological developments and workforce efficiencies may drop these numbers.
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FTE
100t15.

OOA
Geoduck

per

0.4 on farm
FTE per 100t.
1.0
processing
FTE
per
100t16.

demand is unlikely to
be an obstacle.

command
a
significant premium;
some
restaurants
won’t sell dredged
product.

Low – Medium.

Yes.

Technological
readiness needs to be
resolved. Slow growth
means
that
this
species is unlikely to
replace Greenshell as
a primary species.

Geoduck
is
a
premium product.
Colour (whiter the
better) and size (~1
kg preferred) are the
most
important
product

Foreign imported product from Peru
and China represent the other
competitors in the NZ market.
Strong demand for a traceable, nondredged farmed product.
<$400NZD
platexix.

per

Geoduck competes with other highend seafood such as lobster &
abalone.
North American exporters doubled
volume and the value, of pacific
geoduck from 3058 tonnes at $64
million in 2010, to 6285 tonnes at $132
million in 2015xx.

Attributes.

OOA
Ecklonia

1.5 hatchery
FTE
per
100t.xxi
0.7 on farm
FTE17
per
100t.
0.8
processing
FTE
per
100t18.

Landbased
Ulva

0.5
–
1.0
farming
&
processing

Strong.

Yes.

Ecklonia
grows
naturally along the
BoP coast, indicating
ideal environmental
conditions. Some R&D
required
around
refining
culture
techniques
and
building
hatchery
capability & capacity.

Premium product in
comparison
to
farmed
seaweed
from Asia.

Strong.

Uncertain.

The extent of the
freshwater and coastal
water
quality
challenges around NZ

Further
market
qualification
required.

Premium expected
for farmed seaweed
over wild harvest.

China and Hong Kong are the primary
markets. The market is generally
considered short of product; supply
growth from traditional sources is
constrained.
The introduction of cheap Korean
geoduck impacted the price of North
American product.
90% is consumed in foodservice /
restaurants.

Liquid
seaweed
supplements
for
soil, animal, pasture,
bee,
and
foliar
nutrition retail for
approximately
~$250NZD per 20
L.xxii

No direct competitor in NZ for farmed
Ecklonia. Some competition from wild
harvest seaweed providers, but this is
insignificant.

The total addressable animal feed
market size in New Zealand is
between 404k–630k metric tonnes
per yearxxiii.

Current market demand for seaweed
raw products outstrips supply; market
indicators suggest that the agricultural
sector is significantly undersupplied.

The domestic market for seaweed
food products appears to be relatively
smallxxiv

No competition in NZ.

Market size for Ulva as a food product
is relatively small overseas; Chinese
production only reached 100t DW in
2015xxv.

Seaweed-based
pelleted animal feed
supplements retail
for ~$180NZD per
25 kg.
Market for nitrogen
removal in NZ is not
yet established.
Further
research

market
required

Some competition in Asia, however
production of Ulva is low in
comparison to other seaweeds.

Assumes the same job creation potential as GreenShell mussel.
Assumes the same job creation potential as GreenShell mussel (currently untried).
17
Assumes one part time employee, plus one other skipper/employee to assist on annual deployment and harvest days.
18
Assumes two part time employees working to dry-hang seaweed. Potential for additional deployment depending on product output.
15
16
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5-10 years.

1-3 years.
Imminent
improvements
across the supply
chain may reduce
the
time
to
commercialise
this opportunity
to 2 years.

1-2 years.

FTE
~20t.19

per

as a result of ongoing
intensive agriculture
presents a significant
opportunity.

Low value product
overseas.

(looking
at
wastewater
treatment plants).

Non-existent food market in NZ.
Potentially significant market in NZ if
sold as an agricultural product (see
Ecklonia example).
Market size for nitrogen removal
(ecosystem service) uncertain at this
stage.

RAS
Whitebait
150t

~38 jobs per
150t
operationxxvi.

Medium.
Potential
to
production
approximately
p.axxvii.

Yes.
scale
to
150t

RAS Kōura

Low.20

Low.

2.5t

Estimate
between 3-5
jobs created.

Limited potential to
achieve large scale
production;
market
size uncertain.
Generally considered
to
have
limited
aquaculture potential
due to slow growth
and low meat yield.

Commands
premium.

strong

$150-$160
(retail).

per

kg

Currently only one other NZ
participant
–
Premium
Marine
Technology Ltd (seeking investment).
Other unrelated species are sold
under similar names internationally,
however these are lower value
products and not a useful comparison.

Expected
to
command a price
premium
in
domestic restaurant
market.

$60-$100NZD per kg
(retail).

No direct competition in New Zealand.
Significant competition overseas in
freshwater crayfish market. Unlikely to
perform well in overseas markets.
As of 2015, only 4 farms (all South
Island) were in productionxxx; all at very
low production volumes.

Unique product and
relatively unknown
to market – good
branding
opportunity.

NZ market size is estimated to be
several hundred tonnesxxviii.
Wild
caught
unquantified.

fishery

Current production
approximately 5t.xxix

size

is

capacity

is

<500kg produced annually in NZ xxxi.
Market size unknown; but it is
suggested that market demand is
unmet.

5 – 10 years.

3-5 years.

Australia produces ~85t of marron
freshwater crayfish per annumxxxii; all
of which is consumed domestically.

NZ has an advantage in that we lack
the diseases that are present in other
countries.

Restricted Species

OOA Seareared

19
20

Job Creation

Scalability

Market Premium

Pricing

Competition

Market Size

Commercial
Viability
Timeframe

1.106 on farm
FTE per 100t.

Limited due to current
restrictions.

Yes.

$26.50NZD per kg
retailxxxiii.

Currently no farmed trout in NZ.
Closest domestic product is farmed
king salmon.

The Australian domestic market
accounts
for
47%
of
Huon
Aquaculture sales.

5 years – 10 years.

Premium table fish
with wide market

Personal communications with industry contact from Australia.
2.5t p.a. reflects a x5 increase in current (2015) national production in terms of volume.
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Rainbow
Trout

4 processing
FTE per 100t.

8,000t.

Strong potential to
scale
in
offshore
environment.
Would most likely have
to
grow
in
a
freshwater
RAS
system
to
~500g
before transferred to
ocean pens.

RAS
Rainbow
Trout
4,000t

1.14 FTE per
100t.
4 processing
FTE per 100t.

Limited due to current
government
restrictions.
Strong
scale.

potential

appeal. Tasmanian
‘ocean
trout’
is
marketed with full
traceability, and is
the most high-end
farmed salmonid on
the
US
market
(“Wagyu of the sea”).

Much
lower
for
freshwater farmed
product.

Significant
competition
however,
the
market
continues to be unfulfilled.

1.5
FTE
hatchery per
100t.

Yes.

Same as above.

Same as above.

0.7 on farm
FTE per 100t.
0.8
processing
FTE
per
100t.21

21

Ocean Trout produced in Tasmania
would be the closest competitor for an
NZ-grown product.
Unlikely
to
command
price
premium compared
to
other
locally
farmed
seaweed
products.
Likely to achieve a
price
premium
compared
to
Wakame produced
in Asia.

Assumes same numbers for Ecklonia farming operation.
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Same as above.
The competitive landscape of the
international rainbow trout market is
characterised by a large number of
small-scale companies.

to

Limited due to current
restrictions.

globally;
demand

Market
premium
associated
with
ocean
farmed
product.

Most likely to sell to
market as ~500g platesized product.
OOA
Wakame

No international trout products are
able to be imported under the current
restrictions.

In 2018, China was
advertising Wakame
at USD$2,500 per
tonne. In 2019, there
are
reports
of
Chinese
product
being exported to
Japan at USD$1,000
per tonne.xxxvii

Very
strong
competition
in
international food markets. Asian lowvalue producers dominate.
In NZ: Waikaitu, Kiwi Wakame, NZ Kelp.
However, all rely on natural settlement
on lines.
Current restrictions limit this species
to four harbours across NZ.

Global rainbow trout consumption for
2019
was
estimated
to
be
~950,000txxxiv - the majority of this
(~834,000t) being farmed.
It is unclear whether or not this
includes ‘steelhead’ trout farmed in
seawater. The market size for the
ocean-farmed variant appears to also
be significant. Norway currently
produces ~80,000t of rainbow trout
per yearxxxv.

It is anticipated that there will be
500,000t of RAS produced salmonids
(largely salmon) on the market in a
decadexxxvi.

5 years.

Rainbow trout are likely to continue to
have significant market demand.

2,300,000t produced internationally
p.a. (2018 figure).xxxviii
NZ market size unknown – potentially
large scale domestically as fertiliser.
Uneconomic to sell into
countries as a food product.

Asian

1-2 years.

Summary
•

The greatest job creation potential (generally) exists through finfish opportunities. Depending
on the processing pathway, job creation can be significantly enhanced – this applies to most
opportunities – macro-cascading product refinement is a good way to maximise employment
as well as value-added benefits. Job creation through on-water farming operations in general
are limited and low value (lower paid); these jobs are also at higher risk of becoming obsolete
due to automation / technical development – there are and will continue to be strong drivers
to improve efficiencies in the sector.

•

Offshore opportunities offer the greatest opportunity to scale farming operations (spatially).
The largest opportunity to scale-up exists within the seaweed farming sector (currently nonexistent in the BOP) which has a broken supply chain and is a severely under-serviced market
here in New Zealand. From a finfish perspective, trout and kingfish are the strongest
candidates for increasing production scale; this reflects our current understanding of how
well these markets are serviced in New Zealand and overseas. Greenshell mussel production
can continue to grow.

•

In terms of market premiums, all opportunities are likely to be enhanced by organic / best
practice certifications (e.g. Aquaculture Stewardship Council), however, opportunities with
inherent premium value included: most finfish based products, high value nutraceuticals,
well-branded shellfish, ocean farmed native seaweed, and niche products such as Kōura and
whitebait.

•

In terms of pricing by volume, high value nutraceuticals lead from the front with an
exceptionally strong price point. These are followed (in order of value) by some species of
shellfish (as seafood products), niche native species like Kōura and whitebait, finfish in
general (as seafood products), and then seaweed (as fertiliser). We note that the price per kg
is highly variable within and between opportunities depending on the primary product
category / level of value added22.

22

Excludes opportunities around brand-related price adjustment.

•

From a competition perspective
(lack of competitors) key
standouts were trout, native
seaweed, Kōura, whitebait,
scallop, hāpuku, and Greenshell
mussels (if not sold as seafood).
We include trout as a standout
due to two reasons: 1) there is
currently no commercial
production in NZ, and the local
market is not serviced at all, and
2) although the international

Figure 2. Juvenile snapper produced at Plant & Food Research.
Photo Credit: Plant & Food Research.

market is relatively competitive with many producers, in our view the market size and
demand means that there is less risk of competitive exclusion. A key finding from this
overview is that further research is required around the interplay between NZ finfish
aquaculture and wild fishery catch, and how this relates to the market(s) and price elasticity –
this will have a bearing over the strength of the commercial opportunity.
•

Further research is required around the size and location of key markets for many of the
species considered, this was a constraint for the present work. Based on information
available we believe the strongest market potential exists for trout, Greenshell mussels
(nutraceuticals), scallop, and
Ecklonia. At a first glance, there
also appears to be significant
untapped international markets
for kingfish in North America
however, in depth market
validation is required to confirm
these. The New Zealand market
for seaweed-based agricultural
products is significant and
currently undersupplied; a key
opportunity exists to build on
Figure 3. Kingfish: a premium-tier seafood. Photo credit: Stuart
Mackay (NIWA).

existing small-scale blue-to-green
industries and improve our landbased agricultural practices with

ocean-grown products.
•

In terms of commercial viability timeframes, we expect the Greenshell mussel and seaweed
opportunities to be relatively quick off the mark, reflecting the overall maturity of the sector
(in regard to mussels) and the anticipated lower cost boundaries to implement (in regard to
seaweed). Kingfish is expected to be the first cab off the rank for finfish, along with trout
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provided restrictions are removed. Other finfish species are likely to require further R&D and
will therefore take longer to reach commercial viability.
•

Whitebait are less attractive than many of the other opportunities due to a higher degree of
unknowns, particularly with regard to production economics and the lack of success in the
market to date. The job creation estimates also appear to be overly optimistic.

•

Kōura are a potentially interesting
small-scale opportunity for hapū /
whānau-centric groups (particularly in
the Te Arawa Lakes District) to service
a local high value food sector.
However, this opportunity is unlikely
to create the economic impact and
number of jobs as many of the other
options.
Figure 4. Kōura. Photo credit: Department of Conservation.
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Case Study: The Kingfish Company
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Conclusions & Recommendations
Short-Listed Opportunities & Pathways
Based on the results of this Options Refinement, we believe the most promising aquaculture
opportunities available to BoP Iwi are:
•

Offshore sea-run rainbow trout for premium seafood*.

•

RAS rainbow trout for premium seafood*.

•

Offshore kingfish for premium seafood.

•

Offshore seaweed (Ecklonia radiata) for agricultural feed and fertiliser / biostimulants.

•

Offshore Greenshell mussel for high value nutraceuticals.

•

Offshore scallop for premium seafood.

*Contingent on law changes to enable farming of trout.

Trout / Taraute
Trout is perhaps the greatest latent aquaculture opportunity for the BoP.
The strength of trout (especially sea-run rainbow) markets internationally, in which demand
continues to exceed supply, is a good indicator of the commercial potential. Based on this
Options Refinement, trout aquaculture has the greatest potential to deliver social and economic
outcomes for BOP Iwi. Although this option scores slightly negatively against environmental
criteria there are ways to mitigate the impacts through co-culture alongside seaweed as well as
through land-based RAS approaches.
Trout are well-suited to both land-based RAS and offshore farming systems, offering BOP Iwi
flexibility with regard to implementation.
Sea-run trout produced in Tasmania are regarded premium-tier seafood, competing with the
likes of salmon. Based on available information, it seems unlikely that farmed freshwater trout
will perform as strongly as sea-run in the marketplace due to the different flavour profiles.
Based on available information the rainbow trout broodstock held in the Fish & Game hatcheries
are not saltwater tolerant (i.e. not steelhead trout 23), should these become available for
aquaculture. In order to develop sea-run trout in the BOP it will be necessary to develop a new
broodstock programme that is built on new genetic stock collected from the wild fishery 24. Early
indications suggest that it may take 10 years to achieve a suitable family programme25

Steelhead trout are a strain of rainbow trout, Oncorhynchus mykiss, that spend part of their lifecycle in saltwater
environments. In this document, ‘sea-run’ and ‘steelhead’ are used interchangeably to describe the trout suitable for
offshore marine farms / saltwater RAS.
24
Conversations with industry experts suggest that a wild ‘steelhead’ population may be found in the Tukituki River,
Hawkes Bay Region.
25
Conversations with industry experts suggest that a suitable breeding programme will require 4,000 mature females.
23

Regardless of whether or not Iwi decide to pursue fresh or saltwater farmed trout, (if prohibition
on farming is lifted in the future), it will be essential to develop new local hatchery and nursery
facilities to provide fingerlings.
A staged approach / roadmap to developing the trout farming opportunity in the BOP might look
like:
1. Developing full freshwater hatchery and RAS facilities utilising existing broodstock,
focusing on growing plate sized fish.
2. Developing land-based hatchery and nursery facilities in strategically important coastal
areas while building a steelhead trout broodstock programme.
3. Developing saltwater RAS facilities adjacent to / at the same location as the existing
hatchery and nursery, or;
4. Developing offshore farms in locations as close as possible to the land-based hatchery
and nursery facilities.

Kingfish / Warehenga
Kingfish are likely to be the first ‘cab off the rank’ with regards to native finfish aquaculture. This
species is the closest to commercial reality given the technological capability achieved through
NIWA’s broodstock programme which has also led to other commercial farming interests in the
Hauraki Gulf26.
From a commercial standpoint kingfish are an attractive proposition, with products typically
achieving premium-tier pricing and competing against other high value marine species like tuna
and swordfish. Internationally, there has been significant investment into both offshore (e.g.
Australia) and RAS (U.S) kingfish aquaculture; however at this stage it is unclear which option is
more profitable and how this may translate to the New Zealand context.
From a social and economic
standpoint, this opportunity is
likely to deliver strong benefits
for the BOP. Depending on how
the farming operation is
implemented, it may have a
negative environmental impact;
however, it may be possible to
avoid or mitigate this through
appropriate planning.
Kingfish are well suited to both
RAS and offshore farming
approaches, offering BOP Iwi
flexibility with regard to
Figure 5. Captive kingfish held at NIWAs Bream Bay facility. Photo implementation.
credit: Stuart MacKay.

Pare Hauraki Kaimoana Annual Report 2017-2018: https://www.hauraki.iwi.nz/wp-content/uploads/2019/03/17-18-PareHauraki-Assets-Holding.pdf
26
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From a market perspective, this opportunity does require further research (to be completed in
Stage 3). However, preliminary findings around international trends suggest that North America
and Europe are the key markets for this product. It is unlikely that Japanese and Australian
markets can sustain much more volume due to existing production levels and overall market
saturation.
A key constraint to the development of kingfish is the juvenile supply bottleneck. Should BOP Iwi
decide to pursue kingfish it will be critical in the long term27 to invest in local hatchery and
nursery facilities, ideally close to the offshore farming area or adjacent to an RAS grow out.

Ecklonia Seaweed
Seaweed options on average scored well across the Four Pou, performing particularly well
against the cultural, social, and environmental criteria. Seaweed farming also has the potential to
deliver good economic outcomes for the BOP and New Zealand in general depending on how the
sector is developed and which market segments are targeted.
At present, the New Zealand seaweed supply chain is immature with on-water farming capability
in particular, essentially non-existent. Although this is a constraint in some ways, it is also an
opportunity for BOP to become first-movers and market leaders in this space provided they are
able to concurrently develop various aspects of the supply chain. Fortunately, the scientific
expertise required to enable the development of a BOP seaweed sector already exists in the
Region at the University of Waikato Tauranga Campus.
The pathway to market is not yet clearly defined for the sector (due to the overall immaturity of
the sector to date), however, market research conducted by the project team points to a blue-togreen opportunity with local agriculture companies as key customers. This also presents Māori
business-to-business opportunities for Iwi.
Of note is that over the next 12 – 18 months the research team in the Sustainable Seas | National
Science Challenge programme will be undertaking a seaweed focussed workstream that will
address key questions around key markets, cross-sectoral strategy, and how New Zealand can
develop a sector that works for everybody. The outcomes of this work will likely prove useful to
BOP Iwi should they pursue seaweed farming.
A key opportunity that is associated with seaweed farming more so than the other options, is the
potential to monetise environmental services such as water quality and biodiversity
enhancement and carbon sequestration. Although these markets are undeveloped at present,
there is growing momentum both locally and internationally to figure out the technical aspects
required to certify credit systems and to establish platforms to offer these to interested parties.
Linked to the above, is the ability of seaweed to mitigate the impact of other types of higher
impact aquaculture (e.g. fish farming) through natural nutrient extractive processes. The social
license to operate coastal finfish farms is often closely tied to their ability to prove that they will
not cause untoward impacts to the natural environment, seaweed co-culture may present an
innovative solution for fish farming entities to mitigate their impact while creating new revenue
streams.

27

In the short term it may be feasible to purchase fingerlings off NIWA who have an existing broodstock programme.
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Proposition:

In our opinion, the offshore finfish opportunity (rainbow trout and/or kingfish) is best pursued
in conjunction with offshore seaweed co-culture. This co-culture approach is more likely to
meet the needs and expectations of Iwi when evaluated collectively against the Four Pou.
Finfish farming operations are expected to perform well commercially, supporting more
employment opportunities.
Both trout and kingfish are well suited to RAS and offshore farming systems. RAS has the
potential to avoid many of the risks and constraints associated with offshore approaches.
Both finfish opportunities should be considered with an international market lens because at a
high level it seems unlikely that the New Zealand market can sustain the volumes required to
make economic sense.
Offshore seaweed farms may mitigate some of the environmental impacts associated with fish
farming, and the end products have a relatively well-understood pathway into local agriculture
markets. Environmental services provided through seaweed farms may enable alternative
supplementary revenue streams to emerge, strengthening the commercial element of this
opportunity.

Greenshell Mussel / Kūtai
Greenshell mussel already is and will continue to be a good aquaculture opportunity for the BOP.
With a low environmental impact / footprint, well established markets, and existing farming
expertise developed in the Region, GSM aquaculture is a relatively low hanging fruit option.
However, the New Zealand industry is already highly competitive and has undergone
consolidation as smaller operators (typically those who are not vertically integrated) struggle to
remain profitable. Although the export value had been growing strongly (prior to Covid-19), it is
unclear how much more volume the markets can handle, as well as how long it will take markets
to recover.
The industry segment that has demonstrated the strongest growth and resilience are those
companies that have successfully transitioned to nutraceutical product lines (shifting to value at
lower volumes). As a percentage of total market value, nutraceuticals products are still small,
however the growth projections are very positive – reflecting growth in international markets.
More research is required to qualify the size of the nutraceutical market and the scope for
growth.
Although there is a higher capital requirement associated with producing mussel oil / powder,
the current market trends suggest that this option will perform better commercially than halfshell.
The greatest risk facing the growth of mussel farming in New Zealand is the spat / seed supply
constraints. In order to fully realise this opportunity and to reduce risk exposure, it will be
essential that BOP Iwi develop hatchery-produced spat to supply to offshore farms. In our view,
the existing wild spat catch industry is unlikely to support the desired growth in the BOP.

Scallop / Tupa
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Scallop is a consistently popular seafood and a promising aquaculture opportunity for the BOP.
Reduced market supply because of low wild fishery catch means that demand is probably not
being met28. Additionally, environmentally conscious consumers are turning away from dredged
scallop29, creating a local market for sustainably produced product.
New interest in farming scallop has emerged in the form of Sealord, who in conjunction with
Nissui have been exploring the feasibility of hanging culture systems in Marlborough. Early
conversations with a representative have highlighted industry interest in partnering with BOP Iwi
to test scallops in the offshore environment. Like Greenshell mussel, it will probably be necessary
to establish a reliable supply of hatchery-produced spat to enable this opportunity.

Proposition:

In our opinion, the offshore shellfish opportunity lies predominantly with Greenshell mussel
production provided the spat / seed bottlenecks are addressed.
The high value nutraceutical market appears to be an attractive segment capable of absorbing
additional volume, however estimations of total market size are smaller than anticipated and
need to be explored further. It is likely that the GSM opportunity for BOP Iwi will include a
combination of nutraceuticals and traditional food products (assuming this market rebounds
in the near future), as well as new product categories identified through waste stream
utilisation.
Proof of concept is well-established and farming capability already exists within the BOP. With
positive market projections and the solid performance of existing companies, there is a
commercial impetus to develop the industry within the Region.
In addition to Greenshell, we believe that offshore scallop aquaculture merits further
attention. Based on available information, there is existing unfulfilled market demand that
could be serviced by a sustainable (non-dredged) farmed product.
Although there is still some uncertainty with regard to farming techniques, an opportunity may
exist to collaborate with industry partners to test and refine the approach.
Scallop aquaculture is expected to be highly compatible with other seaweed and shellfish
opportunities, and is therefore a good candidate for a co-culture approach.

Coastal Zone Restrictions & Consenting Considerations
In our view, the inshore coastal environment of Te Moana-a-Toi is unlikely to support any new
aquaculture developments. This is due to the complex overlay of various sites of significance,
specific management zones and existing uses in the coastal environment as described in the Bay
of Plenty Regional Coastal Environment Plan (RCEP). Therefore, the primary aquaculture
opportunities are most likely going to take place in the offshore environment or in strategically
located land-based facilities.
It is important to note that even though iwi could be afforded a distinct advantage over others
with regard to access to water space, they will still be subjected to the same resource consent

28
29

Further research required.
Unpublished report by Lemongrass Productions.
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processes as any other applicant. Correspondingly, it is critical to understand that any of the
proposed options considered by iwi must withstand the same ‘stress tests’ in order to qualify for
investment.
To aid iwi in moving forward, a pre-consent strategy will be developed in Stage 3, integrated with
the detailed governance and structuring recommendations.
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Business Case Preparation
In light of what is discussed in the section on Short-Listed Opportunities & Pathways, we
recommend that 3 distinct yet interconnected business cases should be undertaken, focussing
on the following primary opportunities:
•

Offshore finfish (kingfish and trout) and seaweed co-culture.

•

RAS finfish with kingfish and trout.

•

Offshore Greenshell mussels with scallop co-culture.

The business cases will give increased certainty to the type / amount of investment required, the
level of private sector investment enabled and the resulting economic impact to Iwi, and the Bay
of Plenty Region as a whole in terms of jobs and GDP growth. The business cases will also take
into account the social, cultural and environmental outcomes that will occur as a result of the
development of Iwi-led aquaculture in the Bay of Plenty; this will leverage earlier work conducted
in Stage 1 and 2.
Like the earlier work done to date, the business cases will follow a market-led approach,
exploring aquaculture opportunities that are grounded in market demand (domestic and
international) and supported by technical and scientific understandings. Expertise in relevant
markets (e.g. seafood, nutraceuticals, technology etc) and marine science (Crown Research
Institutes (CRIs) such as NIWA and Plant & Food) will be used to help guide this mahi.
The work will consider aquaculture investment via a whole-of-system approach, analysing
opportunities from the perspective of land-based infrastructure needs (e.g. hatcheries,
processing), training and workforce development, market development and support including
brand development opportunities.
This comprehensive approach weaves Te Ao Māori principles throughout, and will result in an
output that meets the aspirations and needs of Iwi:
•

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

•

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

The output from this activity will be an investment-ready series of documents (including financial
modelling and economic impact assessment) articulating the case for investment in priority
aquaculture opportunities within the Bay of Plenty Region. The methodology will include a longterm outlook (30-50 years) and the development of a strategic pathway that helps to articulate
the size and timing of the economic benefits as milestones are reached. This long-term
perspective aligns well with a Te Ao Māori view, which focusses on a multi-generational basis for
development.
The overall aim will be to provide Bay of Plenty Iwi with a document that enables informed
decision-making processes with respect to investment in developing aquaculture interests within
their rohe.
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Market Deep Dive
Stage 1 and 2 of this project have revealed that knowledge gaps exist around the markets for
many of the product categories considered.
To fully understand the opportunities at hand, as well as mitigate the potential risk to existing
Māori fisheries interests (commercial and customary) it is critical that Bay of Plenty Iwi are able to
clearly articulate the target market segments and the correlation between fisheries assets held
by quota owners.
We recommend that as part of the Stage 3 business case development there is an over-arching
market-focussed workstream component that aims to answer the following questions:
1. What do the consumers want?
a. Clearly articulate what product types are in demand (e.g. kingfish sashimi or
fillets).
2. How large is the market for products relevant to that species?
a. Consider both domestic and international markets.
b. What are the future projections for market development?
c.

Are there any emerging markets that may offer BOP Iwi with new opportunities?

3. Where are those markets?
a. Are there any boundaries to accessing these markets, and are there any major
risks (e.g. carbon footprint of sending product)?
4. What is the existing supply relationship between the existing New Zealand seafood sector
and those markets?
a. Clarity is needed around the current supply to both domestic and international
markets.
b. How saturated are these markets? Is there scope to service these further with
aquaculture product?
c.

How likely is it that aquaculture product would displace wild catch fisheries?

5. Which Māori fisheries interests (commercial and customary) are most exposed to
potential market displacement by aquaculture product?
a. What opportunities are there to mitigate or avoid competition?
6. What is the current and future impact of Covid-19 on these markets?
a. How long to recover?
b. What opportunities are there for BOP Iwi to capitalise on the market recovery?

We propose that this market-focussed workstream is led by Coriolis Ltd in collaboration with
Te Ohu Kaimoana and New Zealand Trade & Enterprise.
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Geothermal Resource Landscape Analysis
BOP Iwi have unique access rights to geothermal resources within their rohe that may provide for
new aquaculture opportunities. The geothermal field in the Bay of Plenty comprises of more than
10 areas, including the Waimangu, Rotorua, Tauranga and Kawerau systems.
Iwi have signalled that they would like to better understand how geothermal resources may be
harnessed for aquaculture purpose, however, it is currently unclear how much geothermal
capacity is available and where it is located. Getting answers to these questions is an important
first step before we can determine the suitability for aquaculture.

We recommend that as part of the Stage 3 process a geothermal resource landscape analysis
is undertaken by Iwi specialists who already have expertise in this field. This work is likely to
have broader benefits to Iwi beyond this project, enabling them to assess other opportunities
across the BOP.

Circular Economy Integration
Identified as a cross-cutting opportunity in Stage 1 of this process, circular economy design
philosophies are aligned with Te Ao Māori and present an exciting way to reduce the impact of
aquaculture activities as well as to create alternative revenue streams that strengthen the
commercial aspects of a project.
Building on the Stage 1 and 2 research and identified opportunities, each of the proposed
Business Cases will explore how circular opportunities might be implemented, and provide a
deeper dive into how Bay of Plenty Iwi can help develop a wider ecosystem of innovation in
collaboration with industry, educational and scientific partners.
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Appendices
Appendix A: Four Pou Multi Criteria Analysis - Purpose and
Methodology
What is Multi-criteria Analysis?
MCA is a way of looking at complex problems that are characterised by any mixture of monetary
and non-monetary objectives, of breaking the problem into more manageable pieces to allow
data and judgements to be brought to bear on the pieces, and then of reassembling the pieces to
present a coherent overall picture to decision makers.
MCA has many advantages over informal judgement unsupported by analysis:
•
•
•

•

It is open and explicit.
The choice of objectives and criteria that any decision-making group may make are open
to analysis and to change if they are felt to be inappropriate.
Scores (and weights, when used), are also explicit and are developed according to
established techniques. They can also be cross-referenced to other sources of
information on relative values, and amended if necessary.
It can provide an important means of communication, and participation.

A key feature of MCA is its emphasis on the judgement of the decision-making team, in
establishing objectives and criteria, estimating relative importance weights and in judging the
contribution of each option to each performance criterion. ‘Objective’ data such as observed
prices can also be included.

What is the purpose of the Four Pou MCA analysis?
The purpose is to serve as an aid to thinking and decision making, but not to take the decision. As
a set of techniques, MCA provides a way of measuring the extent to which options achieve
objectives and criteria. MCA can be especially helpful when the requirement is to short-list a set
of options for subsequent, more detailed investigation.

Analysis process for this project
1. Establish the decision context.
• Aim: to apply the Four Pou analysis as a holistic support tool to aid in refining and
prioritising the list of aquaculture opportunities identified in Stage 1.
• The Four Pou analysis is being implemented by the Project Management Team
with a sound general knowledge of the area in which they are working and their
role is to provide advice on appropriate courses of action to Iwi.
2. Identify the options: the long list of species opportunities identified in Stage 1.
3. Confirm the project/investment objectives and agree the success criteria under each Pou,
(reflect the values associated with the consequences of each option).
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4. Describe and score the expected performance of each option against the criteria.

5. Optional ‘Weighting’: Assign weights for each of the criteria to reflect their relative
importance to the decision.
6. Combine the scores (potentially weighted) for each of the options to derive an overall
value for each Pou.
7. Examine the results (including “spidergrams” to provide holistic overview).
8. Conduct a sensitivity analysis of the results to changes in scores or weights, to finalise
analysis.
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Appendix B: Species Scenarios
Overarching Assumptions
•

For each scenario considered we have assumed that hatchery production of juveniles /
seed stock will be a fundamental component.

•

The timelines for each scenario do not account for the time to obtain resource consents,
Undue Adverse Effects test approval, and navigate the Marine and Coastal Area (Takutai
Moana) Act 2011.

•

We have assumed that every opportunity will be granted the consents and relative permits.

•

The timeline for sea-trout does not account for the time required to develop broodstock
from wild populations (it is assumed that the existing freshwater-only trout hatcheries do
not produce saline-tolerant / steelhead trout).

NB: Although king salmon was included in the final Stage 1 Opportunities Assessment list of
potential species, we have decided to remove it from consideration in Stage 2. This reflects the
additional regulatory challenges that affect salmon specifically (e.g. DOC restrictions on species
transfer outside ‘native range’), the perceived risk level from a consenting point of view (expected
to be higher than other options), potentially negative public perception, and the strong likelihood
that the environmental conditions for farming will be suboptimal. All of these factors cumulatively
make this a less attractive option.

Finfish
Offshore Aquaculture
For the purpose of this assessment we have evaluated the offshore kingfish and salmonid farming
opportunity at a scale of 8,000t. The reasoning for this volume is as follows:
1. This is equivalent to the size of the offshore salmon farm in the Cook Strait proposed by
New Zealand King Salmon – represents a volume that is seen as achievable by the existing
commercial players (in the case of salmonids).
2. It represents an increase of approximately 60% on New Zealand’s total farmed finfish
(salmon) production as of 2019 – a potentially realistic increase required to achieve the
governments’ goal of $3b in sales by 2035.
3. It represents approximately x 2.5 the current annual production (2019) of Clean Seas Ltd
(farmed kingfish) in Australia and is aligned / competitive with their projected growth. Given
the information presented in the Clean Seas Annual Report, it appears that there is enough
unfulfilled demand in foreign markets to support similar scale (in terms of kingfish).
4. It conservatively follows the hypothetical volumes (10,000t) set out in the Open Ocean

Finfish Aquaculture: Business Case Report (2020) prepared by EnviroStrat Ltd for New
Zealand Trade & Enterprise.
5. It reflects a volume that aims to balance potentially viable scale against cost.
6. Assumes a requirement to produce minimum viable volumes to unlock / access certain
overseas markets; international markets are required to sustain the proposed volumes
(exact volumes unconfirmed).
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This applies to the following finfish opportunities we considered:
•

OOA kingfish production in sea cages (1-3 locations; approx. 15km apart).30

•

OOA sea-reared rainbow trout production in sea cages (1-3 locations; approx. 15km apart).

For the purpose of this assessment we have evaluated the offshore snapper and trevally farming
opportunity at a scale of 4,000t. The reasoning for this volume is as follows:
•

The demand for snapper products in key target markets (e.g. EU and Japan) is already well
serviced, and unlikely to support the same volumes as considered for salmon, trout or
kingfish.

•

The relatively healthy wild fishery (in New Zealand) for snapper represents a key threat to
pricing; and the small domestic market is unlikely to support significant volumes (e.g.
~8,000t).

•

3,000t of wild-caught trevally were landed in 2019xxxix, a decrease of approximately 700t in
2018. Market demand for trevally is thought to be strong (further information required).

•

6,300t of wild-caught snapper were landed in 2019xl; catch volumes have remained stable
for at least 5 years – 4,000t could potentially displace approximately 2/3 of the wild fishery
catch.

This applies to the following scenarios:
•

OOA snapper production in sea cages (1-3 locations; approx. 15km apart).

•

OOA trevally production in sea cages (1-3 locations; approx. 15km apart).

NB: We acknowledge that this volume (4,000t) is approximately equivalent to the estimated
commercial catch volumes for snapper in the SNA1 fishery31 (the largest snapper fishery in New
Zealand). Based on the scale of the opportunity in the Bay of Plenty (BoP) communicated to the
project delivery team, and the long-term aquaculture aspirations of iwi, we were comfortable
proposing an ambitious volume that would enable BoP iwi to become a major player at the
forefront of New Zealand’s sustainable seafood production. The domestic consumption volumes
of snapper are unknown currently.

Recirculating Aquaculture Systems (RAS)
For the purpose of this assessment we have evaluated each land-based / RAS finfish farming
opportunity (excluding whitebait) at a scale of between 2,000t to 4,000t. The reasoning for this
volume is as follows:
1. It is similar to the projected future volumes proposed by NIWA for their RAS kingfish facility
(provided the pilot farm which aims to produce 600t per annum is successful).
2. 4,000t is an approximate mid-point in the growth forecast of an RAS kingfish company (The

Kingfish Company Ltd) operating out of the Netherlands and the United States.
3. It is equivalent to the current volumes produced in the offshore systems used by Clean

Seas Ltd in Australia.

This distance accounts for biosecurity considerations – see OOA Finfish Business Case (2020) completed by EnviroStrat
Ltd for New Zealand Trade & Enterprise.
31
2016 landed catch volumes. https://fs.fish.govt.nz/Doc/24153/85_SNA_2016_FINAL.pdf.ashx
30
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4. This volume is similar to the current production volume of Atlantic Sapphire Ltd (3,000t
p.a.) which is a world-leading RAS salmon company.
5. 4,000t is 50% of the production volume we are modelling for the offshore kingfish /
salmonid opportunity – it is assumed that RAS volumes will be less than the offshore
production due to the scale of the available waterspace and the potential availability of
suitable land.
6. There are existing international salmon and trout farming operations producing these
volumes.
7. Currently, the volumes of wreckfish (collective term that encompasses the group of fishes
that hāpuku belong to) reaching market appear to be relatively lowxli; 2,000t was chosen as
a more conservative target for that particular opportunity (compared to the other species
in this analysis), at least until further market validation occurs.
This applies to the following finfish opportunities we considered:
•

RAS hāpuku

•

RAS kingfish

•

RAS rainbow trout

For the purpose of this assessment we have evaluated the whitebait RAS opportunity at a scale of
150t. The reasoning for this volume is as follows:
•

Discussions with Premium Marine Technology Ltd indicated that based on current
broodstock availability (~77,000 adults), past production volumes, and estimated market
demand it would be possible to support these volumes.

•

Market demand is thought to exceed supply32 (despite lack of commercial fishery data).

•

The likelihood of imminent restrictions to wild fishery access are likely to reduce the
availability of this product in the market; thus contributing to the significant demand for
this product.

For the purpose of this assessment we have evaluated the Kōura RAS opportunity at a scale of 2.5t.
The reasoning for this volume is as follows:
1. National production currently does not exceed 500 kg p.a.
2. Based on successes in the Australian farmed marron / yabbie industry and other
freshwater crayfish farming developments in Europe and Asia, there is an opportunity to
grow production for the domestic market.
3. We have set a conservative target of x5 current national production to support the creation
of a local, high value market for this niche product.
4. Hatchery production for this species has not been fully explored to date, and therefore
volumes are not expected to be high in the short term (Aquaculture Direct has anecdotal
opinion that techniques for large scale broodstock rearing will be ‘well known’ within the
next two years).

32

Based on personal communications with recreational whitebaiters.
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Shellfish
For the purpose of this assessment we have assumed that all shellfish production opportunities
are largely limited to the offshore environment. Given the success of current Greenshell mussel
farming activities off Ōpōtiki, the scarcity of existing aquaculture in the coastal zone, and the
number of special character areas identified in the Regional Coastal Environment Plan (RCEP), the
nearshore environment is less likely to support large scale aquaculture.
Due to the differences in technological readiness, existing commercialisation, and maturity of the
supply chain we have evaluated shellfish species at different scales:
1. OOA high value Greenshell Mussel (GSM), 72,000t p.a.
a. Assumes the raw product will be converted into higher value end products such as
nutraceuticals (e.g. mussel oil) – processing requirement.
b. Assumes that of the potential 10,000 ha of offshore space made available, 60%
(6,000 ha) would be allocated to GSM. Of that 6000 ha, we assume 60% (3,600 ha)
would be actual farmed space33.
c.

Assumes 20t of production per ha34.

d. Assumes that there will be an adequate supply of mussel spat to enable significant
growth in scale. This could be a blend of wild harvested spat from locations such
as Te Oneroa-a-Tōhē (90 Mile Beach), Tasman Bay and Aotea Harbour, and
hatchery produced spat. Based on current production volumes supported by the
existing SpatNZ hatchery, the hatchery output required to support the hypothetical
growth in mussel production would need to double that of SpatNZ (~60,000t of sale
product volume).
2. OOA low value Greenshell Mussel, 72,000t p.a.
a. Assumes very little processing / value-add will take place, resulting in a low value
product (e.g. half-shell).
b. Assumes the same spatial allocation and output as the high value scenario.
c.

Assumes the international market can support the additional volume.

3. OOA Pacific Oyster, <10% of total offshore space.
a. Assumes oysters will be farmed on hanging ropes (same as Marlborough), or using
Flipfarm™ technology – yet to be proven in true offshore conditions.
b. Assumes hatchery produced oyster spat will become more readily available to the
industry.
4. OOA Scallop, <10% of total offshore space.
a. Assumes hanging basket (lantern) based farm infrastructure – yet to be tested in
offshore conditions.
b. Assumes hatchery produced scallop spat will be made available to the industry.

Assumption based off the current ratio of total : actual farmed waterspace developed by Whakatōhea Mussels (Ōpōtiki)
Limited.
34
Assumption based on NZIER Report: Economic contribution of marine farming in Marlborough (2015).
33
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c.

Assumes that scallop aquaculture would be a supplementary opportunity
alongside large-scale mussel or seaweed aquaculture (i.e. no more than 10% of the
spatial allocation); this reflects uncertainties around technology readiness and the
comparative strength of the mussel farming opportunity.

5. OOA Geoduck, <10% of total offshore space.
a. Assumes that this species will be farmed in offshore conditions using modified
longline culture systems.
b. Assumes hatchery produced geoduck spat will be made available to the industry.
c.

Assumes that geoduck aquaculture would be a supplementary opportunity
alongside large-scale mussel or seaweed aquaculture (i.e. no more than 10% of the
spatial allocation); this reflects uncertainties around technology readiness and the
comparative strength of the mussel farming opportunity.

Seaweed
For the purpose of this assessment we have assumed that most seaweed production opportunities
are largely limited to the offshore environment, with the exception of land-based Ulva water quality
treatment solutions. Given the potential benefits in terms of climate change impact mitigation,
water quality enhancement, ecosystem service provision, as well as the potential size and type of
cross-sectoral economic opportunities, there is a need to consider seaweed aquaculture at scale.
We have analysed the offshore seaweed farming opportunity at a scale of 400t (wet weight) / 80t
((dry weight) wet : dry ratio estimated at 5:135) per annum. The reasoning for this volume is as
follows:
1. We estimate that the domestic agricultural feed supplement market is large enough to
support this level of production. There are 6.5 million dairy cows, 3.6m beef cows, and
27.5m sheep in New Zealand (2017). The recommended seaweed supplement for these
categories is 28-56g per head per day, 56-84g per head per day, and 28-42g per head per
day respectively. Considering these daily amounts and the average 270-day lactation for
dairy cows, the total addressable market size in New Zealand is between 404k–630k metric
tonnes per year.
2. We estimate that the domestic agricultural fertiliser market is large enough to support this
level of productionxlii.
3. The size of the potential waterspace could enable the development of large seaweed farms.
This applies to the following seaweed opportunities we considered:
•

OOA Ecklonia

•

OOA Wakame

We analysed the land-based seaweed opportunity at a scale of 160t (wet weight) / 20t ((dry weight)
wet : dry ratio estimated at 8:1)xliii. The reasoning for this volume is as follows:
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1. Minimum viable product (profitability) needs annual production to exceed 18t (dry weight)
per year (50kg per day in 0.5 ha)xliv.
This applies to the following seaweed opportunities we considered:
•

Land-based Ulva
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