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Executive Summary 
The aquaculture industry has been identified as a growth sector, both globally and within New Zealand. 
Internationally, there is increasing demand for seafood and alternative sources of protein.  Aquaculture is 
a global industry with strong commercial ties.  The selection of target species and the aquaculture method 
used is determined by a variety of factors, such as climate, speed of reproduction and growth, and market 
price – finding a balance between biological capabilities and economic necessities is a critical success factor. 
There are increasing pressures to deliver food (and protein) in environmentally, and socially responsible 
ways. 

Currently, in New Zealand, aquaculture operations are largely focused on Mussels, Oysters, and Salmon.  
The national aquaculture industry is well established in areas such as Northland, Thame-Coromandel, 
Marlborough, and Southland.  The industry is relatively new to the Bay of Plenty.  There is, however, 
significant potential for the Bay of Plenty region to develop the industry through its suitable climate and 
large ocean area. For Ōpōtiki, aquaculture presents an opportunity to revitalise the economy of the town 
and surrounding district, which will sustain jobs and return improved household incomes to the community.  
It is consistent with building on the catalyst infrastructure (harbour) that is being developed.   

This report provides an economic assessment of four aquaculture opportunities.   

1) Offshore Finfish:  The offshore finfish opportunity entails cultivating Kingfish through open ocean 
aquaculture (i.e. ocean pens).  Yellowtail Kingfish, also known as Haku or Kingi, is a native species that 
is seen as an ideal finfish species candidate for commercial farming in New Zealand.  The aquaculture 
production process begins with breeding and raising spawn in on-land tanks through a recirculating 
aquaculture system (RAS).  Upon reaching maturity, juvenile fish are transferred to offshore sea cages 
for growing to harvest size  

2) Recirculating Aquaculture System (RAS) Finfish:  The RAS finfish opportunity is also focused on 
Yellowtail Kingfish and is has some production similarity to the offshore opportunity.  However, the full 
lifecycle of the fish is spent within a reticulated aquaculture system and is entirely land based. RAS 
entails artificial replication of suitable fish habitat in large ponds/tanks.  The system provides filtration 
and environmental control to maintain clean water and offer a suitable habitat for fish.  Water 
exchange is limited and the use of biofiltration is required to reduce ammonia toxicity. 

3) Offshore Shellfish:  The offshore shellfish opportunity is focused on green shell mussels with offshore 
spat catching and grow out located off the coast of Ōpōtiki.  

4) Offshore Seaweed:  The offshore seaweed is aimed at growing and harvesting seaweed for commercial 
purposes, with the aquaculture operation based in the open ocean off the coast of Ōpōtiki.  

 

APPROACH 

The assessment considers the four opportunities using different tools.  It is assumed that the opportunities 
will take a greenfield approach i.e. being developed from the ground up, including developing the necessary 
infrastructure.  The opportunities are considered using the structures associated with cost benefit analysis 
(CBA), and Economic impact assessment (EIA).  These two different approaches provide a rich picture of 
the potential effects.  The CBA sheds light on relationship between costs and benefits, and the EIA illustrates 
how the new activity will flow through the economy, generating Value Added1 (VA) and supporting jobs.  

 
1 Value Added is like GDP but excludes some taxes.   



 

 

 

Crucially, the economic impacts (Value Added) should not be seen as benefits; and the terms ‘impacts’ and 
‘benefits’ should not be used interchangeably.  Both approaches use the same information and data but 
look at different aspects.  The common points in terms of the process are:  

• To define the opportunities and the counterfactuals, showing the net change that is expected.   
• To identify the spatial patterns and to express the change spatially 
• To identify the costs and benefits, as well as how the additional transactions flow through the 

economy.  
• The value the economic effects (costs and benefits), and to consider the distribution of the effects 

over time. 
• To use a suitable modelling approach to estimate the CBA and the EIA. 
• To review the modelling structures to determine how sensitive the results are to changes in the 

input assumptions. 
• To report and interpret the results.   

For the EIA, the spatial impacts are estimated using a multi-regional economic impact model, considering 
the Ōpōtiki, Whakatane, Kawerau, Rotorua, Tauranga, and Western Bay of Plenty.  The rest of the North 
Island and the Rest of NZ are also included.  However, the spatial focus is on Ōpōtiki.  But as the results 
show, Ōpōtiki’s local economy is relatively small and due to the supply chain effects, a share of the 
economic impacts is felt beyond Ōpōtiki.   

 

ECONOMIC ASSESSMENT – KEY POINTS 
The four aquaculture opportunities were assessed in terms of their cost-benefit relationships as well as the 
flow on economic impacts.  The assessments are on the financial estimates provided by the wider team.  
These show the scale, capex, opex and so forth.  The one-off and ongoing effects are reported separately 
(for the EIA) and Value Added (like GDP) and employment are the core metrics that are used.  Employment 
estimates are provided by linking the lift in activity, across the entire economy, to employment 
requirements.   

A thirty year period is considered, and the results are expressed in current terms.  However, the long lead 
times mean that there is a mismatch between the initial investment and when the benefits start to accrue.  
This means that the discounting process reduces the ‘weight’ of the benefits and place relatively greater 
weight on the early costs.  To counter this, and to present a more balanced view, a 0% discount is also 
shown.  The following table summarises the results, showing the CBA results for the 4% and 0% discount 
rates.  The CBA part reports the benefits, costs, net benefits, and cost-benefit ratio.  The second part reports 
the results of the EIA (the flow on impacts).  It differentiates between the one-off and ongoing effects as 
well as the ‘direct and indirect’, and total impacts.  Two metrics are reported – VA and employment2.  The 
VA is reported using a 4% discount rate, and the employment shows the MECs at the maximum point.   

 

 

 

 

 
2 Employment is shown using a Modified Employee Count.  This measure includes working proprietors and a count of employees.   
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The two finfish opportunities return the most promising CBA results, returning positive net benefits under 
a 4% discount rate, with cost-benefit ratios (CBR) of 1.04, indicating that for each $1 of costs (including the 
cost of resources used), they create $1.04 of benefits.  The offshore shellfish and seaweed produced mixed 
results under the CBA, returning CBRs of 0.99 and 0.81, respectively.  This is less than one (<1) indicating 
that the costs exceed the benefits.  However, with no discounting (0% discount rate), all opportunities, 
except offshore seaweed, are expected to have positive net benefits. This reflects timing mismatches 
between the costs (especially the capex) and when the benefits start to manifest.  This is a pattern observed 
across the four aquaculture opportunities, specifically, the long lead times associated with the consenting, 
and establishing the operations.  Each opportunity requires significant capital investment before benefits 
can be generated.  The long timeframes are introducing risk and uncertainty.   

From the EIA results, all opportunities show large positive impacts delivered across Ōpōtiki, the Bay of 
Plenty, and the rest of New Zealand. In terms of total Value Added impacts, the size of the total impact 
reflects the scale of each opportunity – the initial one-off investments and the ongoing activity.  The two 
finfish opportunities have the largest ongoing impacts.  For the RAS finfish, the total value added of ongoing 
activity is projected to be around $538m with 801 jobs per year at full production (these are the jobs across 
the entire economy, not just the immediate employment associated with the farming/processing 
operations).  The offshore finish opportunity has a slightly lower ongoing VA impact of around $435m, but 
the employment impact is higher with 924 jobs supported annually.  The economic impacts of the offshore 
shellfish and seaweed opportunities are smaller, aligning with the overall smaller scale - $112m and $72m 
in total ongoing VA impacts, respectively. The ongoing employment for these two is expected to be 
between 240 and 297, annually, at full production capacity.   

Other impacts – high level and wider employment considerations 

In addition to the economic assessment, the wider social and environmental impacts of the opportunities 
are considered.  High-level commentary regarding the impact on the environment, leisure and recreational 
activities, as well as wider employment effects/patterns were included in the narrative.  These are 
presented from a social perspective.   

Offshore Finfish RAS Finfish Offshore Shellfish Offshore Seaweed
Benefits $544 m $673m $171m $66m
Costs $526m $646m $173m $82m
Net Benefits $19m $27m -$2m -$16m
CBR 1.04 1.04 0.99 0.81
Benefits $1220m $1415m $369m $136m
Costs $1089m $1244m $332m $142m
Net Benefits $131m $171m $37m -$6m
CBR 1.12 1.14 1.11 0.96
One-offs Value Added $63m $60m $19m $14m
One-offs MECs at peak 584 590 261 147
Ongoing Value Added $299m $369m $77m $50m
Ongoing MECs per year 647 566 169 224
One-offs Value Added $99m $94m $30m $22m
One-offs MECs at peak 827 840 348 193
Ongoing Value Added $435m $538m $112m $72m
Ongoing MECs per year 924 801 240 297

Aquaculture Opportunity

CBA

EIA

@ 4% 
discount 

rate

0%  
discount 

rate

Direct and 
Indirect 
Impacts

Total 
Impacts



 

 

 

The potential environmental impacts vary across the aquaculture opportunities, in scale and nature. All 
opportunities provide a lift in local activity, benefitting the community by way of job (and job security), new 
employment and salaries and wages.  In addition, the opportunities will have economy-impacts, where the 
larger local economy, is more competitive and more successful in attracting and retaining investment.  This 
creates a positive virtuous cycle, supporting the local households.   

Notwithstanding the economic development impacts, across the wider economy, the sustainable use of 
the natural resources is crucial.  the in a way that contributes to global food security.  The sustainable use 
of local resources is a central consideration.   

The shellfish and seaweed opportunities have the potential to provide positive impacts in the form of 
ecosystem services, but the three offshore activities do require altering the marine environments.  This 
may introduce negative spill over effects (e.g. waste and risks of disease). The RAS finfish opportunity is 
land based and likely to be well contained, yet there are still risks waste and fish escaping and it does have 
a higher carbon footprint.  

In terms of the leisure and recreational impacts, these are expected to be minimal. The three opportunities 
which utilise a consented offshore area will have a minor negative impact; however, this is limited to 
restricting the general access to the designated marine area, meaning that fishing, boating, and other 
marine activates cannot occur within the aquaculture zone. There may be a positive impact in that the 
seaweed and shellfish opportunities may provide an artificial marine life habitat, which may be beneficial 
for recreational fishing.  In turn, the recreation activities will also support further rounds of economic 
impacts, creating local benefits.   

The aquaculture opportunities generate employment directly through activity related to their initial set-up 
and ongoing operation, as well as from the flow on effects of the direct activity, sustain jobs in other 
industries and locations. The provide local employment and return salaries and wages to 
workers/households.  The income effects also provide social impacts.  Increased household incomes 
improve living standards of households and the wider community in general.  These are distributed across 
the wider location, but a share stays local, in Ōpōtiki and the surrounding communities.  By reducing 
unemployment, the opportunities provide local income to households, and this will enable local people to 
live, work and shop, in the area.  

Using the distribution of employment, per sector, across ethnicities provide an ability to identify how Māori 
will gain from the opportunities.  While the estimates are based regional data, the Ōpōtiki and surrounds 
have relatively high proportions of Māori.  Further some sectors that will see gains from the opportunities 
also have relatively high level of Māori employment.  The total employment impact of ongoing activity is 
estimated to be at around 66 and 145 jobs for Māori (across the different opportunities).   

In terms of the occupational structures (across all the opportunities, and the entire economy), while there 
are differences between the opportunities, the one-off activity shows significant demand for technicians 
and trades workers, followed by managers, professionals, and labourers. The ongoing activity shows 
greater distribution across occupations with the most demand for labourer type occupations, while 
managers, professionals, and technicians and trades workers are also prominent.  This aligns with the 
employment creating characteristics across the economy, and the linkages to primary sectors.   
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1 Introduction 
Aquaculture is seen as a growth sector with unique opportunities to support local business activities, and 
employment.  Further, is also seen as an avenue to respond to food production pressures in an 
environmentally responsible manner.  Internationally, demand for protein, and seafood, is increasing 
rapidly putting more pressure on finding and delivering innovative ways to produce proteins.   

The New Zealand aquaculture industry is a growth sector, with latent development potential.  The sector 
is capitalising export opportunities presented in international markets.  The Bay of Plenty region has a large 
marine resource and developing the local marine aquaculture opportunity presents a significant 
opportunity to: 

• Respond to international growth opportunities, 
• Create business opportunities that benefit the local communities 
• Tap into export market pathways in a sustainable and environmentally responsible way.  

This report forms part of a wider project stream and business case process targeting four discrete 
opportunities:  

• Offshore finfish, 
• Recirculating aquaculture system (RAS) finfish, 
• Offshore shellfish, and 
• Offshore seaweed. 

This report summarises the economic assessments completed for each opportunity.  The assessment 
focuses on establishing the different approaches using a ‘greenfield approach’.  This means that the 
infrastructure components are developed from the ground up with all the required investments and costs 
incurred as the project start.  The assessments used different tools and approaches to provide a rich picture 
of the outcomes under different perspectives.  The assessments utilise several assessment approaches, 
primarily based on: 

• Cost benefit analysis (CBA), and 
• Economic impact assessment (EIA). 

A consequence of using two approaches is that a rich and multi-dimensional picture of the potential 
economic outcomes is presented.  Perhaps the most important aspects include: 

1. The CBA sheds light on relationship between costs and benefits, 
2. The EIA illustrates how the new activity will flow through the economy, generating Value Added3 

(VA) and jobs. 

Crucially, the economic impacts should not be seen as benefits.  Value Added, the metric used to measure 
economic impacts, includes items like salaries and wages, consumption of fixed capital and taxes.  A 
salary/wage is a gain to the worker but a cost to the company.  Further, the initial capital investment (e.g., 
constructing a building) generates economic activity and so it delivers a VA impact.  But this capital 
investment is a cost, and resources are used to deliver the investment.  The ‘used resources’ have economic 
values and opportunity costs are incurred4. 

 
3 Value Added is like GDP but excludes some taxes.   
4 The resources cannot be used for another purpose.   
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The analysis is supported by a Monte Carlo Simulation that is set up to show adjust the core input 
parameters to show the potential distribution of outcomes.  The approach shows the relative sensitivity to 
shifts, ranging from the low (pessimistic) to high (optimistic) views.   

 

1.1 Objective and Approach 
The main objective of this economic assessment is to review the different opportunities and to comment 
on the potential economic effects that they could deliver.  The four opportunities are presented separately, 
and the different options are contrasted to show key relativities.  We understand that this economic 
assessment will be used as part of a wider evaluation, of different aquaculture growth opportunities in the 
Bay of Plenty, based in Ōpōtiki.  This assessment is consistent with the New Zealand Treasury5 CBA and the 
Better Business Case approach, but the economic impacts are also included.  Normally, an economic impact 
assessment is not required but given the type of information reported in an EIA, it is included.  Specifically, 
employment levels and the flow on impacts are reported.  

Both approaches, EIA and CBA, use the same general approach and data.  The assessments captured the 
following core elements: 

• Define the project and the counterfactual:  The project definition influences the range and type of 
costs and benefits that are examined, as well as the size of the effects.  This also impacts the 
counterfactual.  The counterfactual can be defined as the ‘status quo’, ‘do nothing’, or even a 
‘business-as-usual’ approach.  This step is generally relatively uncontroversial, but it is critical 
because it provides the point of reference for which the size of effects can be considered and 
against which the overall change is assessed.  

• Identify the costs and benefits: in an economic analysis it is common practice to develop a 
complete list of all the costs and benefits that may arise.  This helps to frame subsequent steps.  It 
ensures that researchers do not omit/double count costs and benefits that may be hard to quantify. 
The assessment should extend to include non-market impacts, including externalities and public 
goods.   

• Valuing the costs and benefits (over time): usually the most difficult step in any economic 
assessment is valuing or quantifying the costs and benefits.  NZ Treasury considers that “Valuation 
of costs and benefits, however, is usually more difficult.  But this is not a reason not to make an 
attempt.  Even a rough, back-of-the-envelope attempt will convey some useful information to 
decision-makers.  In fact, just identifying the main costs and benefits, and summarising them in a 
table on one page, often reveals surprisingly useful information”.6   

• Sensitivity Analysis: an important step in a CBA and economic modelling is to test the outcomes in 
terms of sensitivity to changes in key assumptions.  This is done to show by how much the results 
change under different conditions.  The sensitivity analysis is used to reflect uncertainty and to 
provide insight into how robust the results are. 

 
The assessment used a cost-benefit analysis (CBA) structure, and this is supplemented with an Economic 
Impact Assessment.  The EIA reports the total value of the economic transactions associated with the (new) 

 
5 Treasury New Zealand (2017) Guide to Social Cost Benefit Analysis. 
6 Ibid p16. 
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spending and how it flows through the economy.  Importantly, economic impacts are not economic 
benefits.  VA (or GDP) is not synonymous with benefits.   

The CBA reflects a localised situation, largely confined to the operation and its immediate surroundings. In 
contrast, the EIA has a spatial dimension and considers the economic impacts across the different parts of 
the Bay of Plenty region and New Zealand wide.  The spatial impacts are shown using a multi-regional 
economic impact model.  The economic impacts of the one-off, capital expenditures as well as the 
ongoing/operational spending are modelled.  In terms of the spatial distribution of activity, we have 
assumed that the operations will be focused in Ōpōtiki district. Beyond this, rather than considering the 
Bay of Plenty region, the region is further defined by local levels, such as Ōpōtiki, and includes: 

• Whakatane, 
• Kawerau, 
• Rotorua, 
• Tauranga, and 
• Western Bay of Plenty. 

We note that the spatial focus of the analysis is on Ōpōtiki, and the different economic patterns used in the 
analysis are adjusted on the basis that, currently, the local aquaculture industry is relatively small.  There 
could be other opportunities to advance additional aquaculture operations around the Bay of Plenty.  But 
for this assessment, we have focused on Ōpōtiki for the base of the opportunities considered.   

We have assumed that the aquaculture operations would be fully developed in Ōpōtiki, encompassing the 
full species lifecycle and subsequent processing of the products.  The purpose of the regional distribution 
is to show the spatial reach of the economic impacts. Importantly it shows role the Bay of Plenty will play 
in supporting the operation through activity of wider industries which Ōpōtiki is not able to support itself, 
particularly through the activity required to implement the aquaculture opportunities.   

The impacts to the Rest of the North Island (RoNI) and the South Island are also estimated with these two 
areas considered as separate regions.  The capital and operational expenses were allocated spatially, based 
on the understanding (and assumptions) around where the spending would occur.  For example, the 
consenting costs are largely distributed to the RoNI, to the main economic centres of Auckland and 
Wellington.  This suggests that items like legal service, as well as scientific, and engineering services are 
procured from these centres to support the consenting process.  Similarly, the capital costs were allocated 
across different regions to reflect the origin of inputs (i.e., not all inputs can be sourced locally because the 
local industry does not exist yet or does not currently have sufficient scale).   

1.2 Limitations and Caveats 
This analysis is based on the information received from the project team.  Each opportunity is considered 
separately, but there is some overlap in terms of inputs and assumptions used in the analysis. The analysis 
is based on the current understanding of the different opportunities, including the capital costs, timelines, 
markets and so forth.  We understand that the results are likely to change as new data and information 
become available, and as deeper insights into the sector and how it operates becomes available.  When 
newer information becomes available, or if the core assumptions are adjusted, then the economic 
assessments will need to be revisited.   

The core limitations and caveats associated with this economic assessment are outlined below: 
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• The financial analysis, prepared by TrigPoint Capital Limited, provides the foundation for the 
economic assessment.  The financial information shows the anticipated timing of capital 
expenditures as well as how the business opportunities are captured.  The financial estimates have 
been used without any adjustments and they were not reviewed for accuracy or robustness.   

• High level operational costs are sourced from the TrigPoint Capital data and linked to different 
included and reflect the analysis.  Again, this information was used without review.  The operational 
spending was mapped to economic sectors to estimate the cost of economic resources used in the 
analysis.   

• The assessment is based on secondary information sources, and no primary research was 
undertaken.  This means that the non-market values are associated with the opportunities are 
based on other studies.  These values are used, and a high-level commentary of the benefits (and 
the potential costs) is included. Examples of such values include the potential environmental gains 
from aquaculture. 

• The analysis considers a 30-year timeframe as used by the financial analysis.  This long timeframe 
has a large degree of uncertainty and different outcomes.  In reality, the modelling is based on the 
current anticipated outcomes.  But the future is uncertain, and many factors could impact the 
eventual level of activity.  A sensitivity analysis is included to show the potential range of outcomes 
and thereby uncertainty.  However, the modelling is still based on the modelling and is not 
guaranteed.   

• The CBA applies commonly adopted methods for assessing the merits of the opportunities and 
these align with Treasury’s Living Standards Framework (LSF).  Importantly, the assessment does 
not attempt to match the LSF, but it follows the broad principles.   

• The assessment does not consider the support infrastructure, like wharves.  After consulting with 
the team, we understand that the supporting infrastructure, like wharves, can safely accommodate 
the lift in activity associated with the aquaculture opportunities. Correspondingly, it is assumed 
that the regulatory framework does not need to be amended to enable the industry to develop.  In 
other words, we have not included costs associated with developing additional infrastructure or 
additional policy work. 

• The analysis is underpinned by several assumptions. While care was taken in generating these, they 
are only a reflection of the current understanding of the variables and parameters.  Over time, as 
more research is completed and new information becomes available, the assumptions are likely to 
change to match the best available data. In situations where suitable information was not available, 
conservative assumptions have been applied. Therefore, the analysis in this report is likely to 
underestimate some benefits and overestimate some costs. 

1.3 Report Structure 
The opportunities are considered on a standalone basis, and exclusive of each other.  Therefore, the results 
are presented individually.  To maintain readability, each opportunity is presented in separate sections.  
Each section covers: 

• the opportunity in terms of a brief description of the activity 
• the assumptions underpinning the assessment.  
• The main findings, covering: 

o The CBA, 
o The economic impacts, 
o The sensitivities, and 
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• Remarks about the social impacts and other considerations. 

The report concludes with a high level comparison of the opportunities.    

This report is structured into sections, as follows: 

• Section Two discusses the results of the offshore finfish opportunity, 
• Section Three outlines the RAS finfish opportunity, 
• Section Four presents the results offshore shellfish opportunity,  
• Section Five deals with the offshore seaweed opportunity, 
• Section Six offers commentary on other impacts,  
• Section Seven presents other considerations associated with the employment effects. 
• Section Eight concludes the report.   
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2 Offshore Finfish 
Offshore finfish is an opportunity based on open ocean aquaculture (OOA) with Kingfish as species.  The 
opportunity involves breeding kingfish spawn during the hatchery phase and when they are large enough, 
the fish are transferred to open ocean containment.  Next, the grow phase is managed in ocean pens till 
maturity.  Once mature, the fish are then harvested and processed.   

The assessment considers the base case scenario.  It is assumed that the operation will be in Ōpōtiki, and 
that town will act as base for the opportunity.   

 

2.1 Key Assumptions 
The assessment is based on assumptions regarding the finfish opportunity and its ongoing operation.  The 
key assumptions are summarised below and are based on the information provided by the wider team, 
especially TrigPoint Capital Limited.  The project team prepared the financial assumptions underpinning 
the economic assessment, and they are included for completeness and transparency.  For the economic 
assessment, the development process, scale, and relationships between parts of the supply chain were 
considered and mapped to relevant economic sectors.   

Establishing the operation will require substantial investment in new production (farming) capacity.  The 
necessary regulatory approvals (e.g., consents) will be sought before the investment process gets 
underway, and the development timeline is considered.  The long timeframe means that there is a material 
time difference between when the initial spending occurs, and when the benefits manifest.  This difference 
is reflected in the analysis, but it has implications when the results are discounted and expressed in ‘today’s 
terms’.  Importantly, this pattern is found across the different opportunities and the results are also shown 
with adjustments to reduce the impacts of discounting  The results are reported including and excluding 
these adjustments.   

The assumptions take a conservative view, allowing sufficient time for the process to unfold.  Accelerating 
the overall timeframe will deliver more benefits, sooner.  The core assumptions are summarised below, 
differentiating between costs and benefits.   

 

2.1.1 Costs 

The costs can be grouped into one-offs and ongoing costs.  

One-off costs: 

The one-off costs are associated with the capital expenditures and the planning work that is needed to 
secure regulatory approvals.  These are broken down as follows: 

• The consenting processes are distributed over five years, and the estimated total costs is put at 
$1.7m.   

• Once the consent has been received, construction will take place.  The main parts are: 
o Hatchery development and building costs – delivered at a cost of $30m.  The hatchery is 

developed over two years and sufficient capacity is delivered to cater for a 4,000 tonne 
harvested fish operation (after accounting for mortality).  This includes purchasing land, 
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developing reticulating aquaculture systems (RAS) and the investment in building and 
other plant.   

o Ocean infrastructure – delivered over three years with a total investment of $34m.  It is 
assumed that developing/scaling operation would take place over a 5-year period, with 3 
years to build the infrastructure and 2 years for the juvenile fish to stay in open ocean. The 
capital outlay includes a range of items, like cage and net fabrication, vessels, and 
equipment (like the feeding systems).  

o The processing will be delivered by existing providers and, therefore, there is no additional 
charge (capex) for the processing facilities.  It is assumed that there is sufficient capacity 
with other processers to cope with the additional volume.  We understand that a recent 
development and investment in processing infrastructure considered (and allowed for) the 
potential growth in the local aquaculture sector.  We have been informed that the facility 
will be able to handle the additional capacity. 

• In terms of the timing, it is assumed that investment and capital expenditure is expected to be 
linear, flowing between the above parts.  An important implication is that a large investment is 
needed before the activity starts to operation, and any benefit-flows would be delayed before 
flowing to the region.   

 

Ongoing costs 

The ongoing costs are summarised below:  

• In terms of operational costs, the analysis considers different aspects, including the resources used 
during the ongoing activity and the opportunity costs (and displacement) associated with labour.   

• The cost of resources consumed during operations is informed by the financial modelling.  These 
reflect the volumes and costs associated with processing, i.e., the volumes and weights.  
Operational cost for the hatcheries includes power, feed, and other items as well as brood stock.  
The operational costs include farming costs, processing costs, administrative and marketing costs 
together with an allowance for management costs.  Transporting and processing costs are included 
and calculated on a per tonne basis.  The rationale for including the costs in this manner is because 
the difference between the operating revenues and operational costs is similar to the producer’s 
surplus.  Importantly, the assessment is set up in a way that reflect the difference between total 
revenue and variable costs (if fixed costs is used, the economic profit is included in the assessment, 
and this is inappropriate).   

• In terms of the processing activity, the modelling assumes a product mix of 100% “bulk, head on, 
gilled and gutted” and the cost is estimated using the per gross tonne parameters included in the 
financial models. The weight losses associated with the processing is consistent with the cost 
estimates in the financial model.   

 

2.1.2 Benefits 

The benefits of establishing the offshore finfish operation arise through the earnings it receives, i.e., 
through the sale of ‘new product’.  It is assumed that all of production will target the export market and 
therefore, only a small portion of the product would displace other products produced around NZ.  The 
locally produced product could also be a substitute for imported goods, but the size of this potential is 
unknown.  The size of this benefit is a function of volumes and prices.  Based on these settings, the exported 
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product generated $65m of (gross) revenue once operating at full capacity.  The is treated as a gross 
benefit.   

Establishing a new industry will have labour market effects with the direct employment of staff a tangible 
effect.  However, not all the employment opportunities are directly associated with the open oceans 
operations are benefits.  Only a portion of the employment gains is seen as a benefit because the lift in 
employment has two components – opportunity costs and displacement effects.  

Opportunity cost accounts for the fact that a person entering employment does not necessarily see their 
welfare increase by their increase in income. While unemployed, a person can utilise their time and gain 
satisfaction from this.  The displacement effects account for the fact that if an intervention moves an 
individual from one job to another or changes the timing of when effects (like jobs) occur.   

The approach followed to estimate these two effects is based on the NZ Treasury’s guidelines.  This assumes 
that the labour value (wages and salary) are costs, and only a portion of it presents a (net and new) benefit 
to society.  These costs are included under the ‘cost heading’ and the benefits are recorded as benefits.   

 

2.1.3 Other Considerations 

The approach to projection funding is important.  If the project is publicly funded (raised through general 
taxes or rates), other costs (inefficiencies) are introduced that must be accounted for.  These are referred 
to as deadweight losses.  Given the information at hand, we have assumed that the development will be 
privately funded (i.e., through equity investment).   

As mentioned, it is assumed that the necessary infrastructure required for the offshore finfish operation is 
in place and sufficient.  That is, the additional aquaculture related activity would not encounter capacity 
issues associated with the infrastructure and processing capacity. 

 

2.2 Results 
The results are presented separately for each of the two approaches, starting with the cost benefit analysis.  
The analysis timeline spans 30 years with the first 10-year period covering the set-up and initial investment 
in hatchery infrastructure and equipment.  This means that the bulk of benefits are only expected after the 
first decade.  Conversely, the economic impacts start to materialise in line with capital expenditure.   

 

2.2.1 Costs and benefits 

Table 2-1 summarises the CBA results for the base case scenario (as per the financial modelling).  The table 
shows five different discount rates, ranging from 0% and up to 8%.   
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With reference to the discount rate:   

The 4% rate is consistent with the default rate used by Waka Kotahi when assessing infrastructure projects.  
Waka Kotahi have revised the discount rate down from 6% to 4%. This is based on the social opportunity 
cost of resources methodology.  The NZ Treasury guidance for government projects suggests using a 5% 
rate.  Several other rates are included to show how the results change under alternative discount rates.  

According to Waka Kotahi, the discount rate serves two purposes: 

1. The discount rate represents the rate at which society is willing to trade off present benefits and 
costs against future benefits and costs, thus capturing the time value of money.  A high discount 
rate indicates a high degree of impatience in the time value of money or more simply a greater 
preference towards immediate consumption of resources. 

2. As resources committed to one activity preclude those resources being committed to another 
purpose, the discount rate reflects the opportunity costs of resource expenditure.  

The discount rate provides a way to weigh (importance) the costs and benefits incurred in future years, 
relative to those occurring immediately or in the near term.  This means that the initial years of a project 
can have a large impact on the economic assessment when comparing the results against future years, 
especially when a long period is considered and/or if the initial costs are large. This is a key issue across all 
the opportunities.   

 

Table 2-1: CBA Results - Offshore Finfish  
S’m 0% 2% 4% 6% 8% 

Benefits New revenues 1,169 772 519 356 248 
Employment 51 35 25 18 13 
SUB-TOTAL 1,220 807 544 374 261 

Costs Capex 75 63 54 46 39 
Opex 1,014 685 472 332 237 
SUB-TOTAL 1,089 748 526 377 276 

Costs-Benefits NET POSITION 131 59 19 (4) (15) 
CBR 1.12 1.08 1.04 0.99 0.95 
BENEFIT/LOSS PER YEAR 4.38 1.97 0.62 (0.12) (0.51) 

 

The discussion focuses on the default rate (4%) and the 0% rate.  The 0% rate is uses to show how the 
opportunity would perform when the temporal effects and considerations are excluded.   

The results show that the opportunity is projected to deliver a positive net position.  Under the default 
discount rate of 4%, the net position is estimated at $19m over 30 years. This equates to a Cost-Benefit 
Ratio (CBR) of 1.04, and on an annual basis, a gain of $0.62m per year.  When no discounting is applied 
(0%), the benefits of the project outweigh the costs by $131m over the 30 years and the CBR is 1.12.  The 
difference clearly shows the impacts of the project timelines, with a long lead time and the initial 
investment requirements before the activity delivers economic benefits, and the effects of discounting.   

However, the opportunity will start to deliver some benefit during the initial periods (consenting and 
capex), but the costs outweigh them over the short term, but the opportunity turns positive over the longer 
term, when operational scale is achieved.  This reflects the impact of timing on the values of benefits and 
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costs in this CBA, as significant investment (cost) occurs in the first 10 years while benefits occur only after 
this point.   

Figure 2.1 shows the cumulative position of the project over time, highlighting the initial consenting period 
and the time profile.   

 

Figure 2.1: Cumulative Position - Offshore Finfish 

 

 

 

 

 

 

 

 

 

 

 

 

 

After the period associated with securing the consent and the initial approvals, the capital expenditure 
ramps up, taking the net cumulative position negative.  But, once operational, the opportunity then delivers 
positive annual economic returns.  By 2044/2045, the opportunity breaks even and then delivers ongoing 
positive returns.  The overall payback period is considerable, pointing to a high degree of risk and exposure 
to external factors that could undermine its economic successes.   

 

2.2.2 Economic Impacts 

Assessing the economic effects, in terms of the Value Added (VA) and employment impacts, forms the 
second dimension of the assessment.  This focuses on how the opportunity will generate economic activity, 
and support jobs, across the economy.  This approach does not interpret the different effects as costs or 
benefits, but simply as impacts.  This includes both the construction, or one-off activity, as well as the 
ongoing activity.  The economic impacts are estimated using a 106 sector Multi-regional Input-Output 
model that captures the supply chain effects7.   

In order to understand the direct and indirect economic impact of the opportunity at different scales, the 
model covers eight regions.  The model incorporates several Bay of Plenty territory authorities, including: 

 
7 Sometimes referred to as multiplier effects; we do not use multiplier to estimate the impacts as this can mis-represent the 
impacts. 
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• Ōpōtiki,  
• Whakatane,  
• Kawerau,  
• Rotorua,  
• Tauranga, and  
• Western Bay of Plenty,  

It also shows the impacts across the rest of the North Island and the South Island. In terms of metrics, the 
model reports the Value Added and employment across multiple levels, or impact levels: 

• Direct and indirect impacts – when a business spends (new) money in the local economy, then the 
economy responds by firstly increasing (or decreasing) activities supplying the goods and services, 
needed to address that initial demand.  This is the direct effect.  All firms supplying the businesses 
responding to that new level of spending, adjust their outputs, stimulating further rounds of 
impacts, and so forth.  Further flow on rounds of activity are needed to meet the extra demand 
and these rounds are called the indirect impacts.   

• The induced impacts:  As businesses respond to the economic change (the direct and indirect 
impacts explained above), they employ additional workers (by increasing staffing hours, employing 
more people, or working overtime).  This leads to a lift in salary and wage payments to households, 
i.e., more salaries and wages paid to workers in return for their labour.  Businesses also take 
additional profits as operating surpluses increase – this is partially returned to households through 
dividends paid to business owners or investors.  As households spend their returns or earnings, 
further rounds of effects are created.  These are termed induced impacts.   

• The total impact reflects the sum of the direct, indirect, and induced impacts. 

Table 2-2 reports the VA impacts for the different levels (direct and indirect, and the total impacts), and in 
aggregate.  The impacts are generated by different types of activities, with some being one-offs (like the 
construction activity), and some are ongoing (i.e., when the opportunities are up and running).  Again, a 
discounting process is used to show how much the future impacts are ‘worth’ in today’s terms.  The default 
discount rate of 4% is used and additional rates of 2% and 6% show the potential range of the impacts.   

 

Table 2-2: Value Added Impacts - Offshore Finfish 
 

Discount Rate 
One-offs Ongoing Total 

($m) ($m) ($m) 
Direct and Indirect 2% 77  444  521  

4% 63  299  362  
6% 52  205  256  

Total 
(Direct, indirect, and 

induced) 

2% 121  647  768  
4% 99  435  534  
6% 81  298  379  

 

For the direct and indirect VA impacts, the one-off construction and set-up activity has an impact of $63m 
while the ongoing activity has an impact of $299m, both at the 4% discount rate.  Over the 30-year period 
considered, the direct and indirect impact of the offshore finish opportunity is estimated at $362m. 

When the induced impact is included, the total VA impact of the construction and set-up activity (including 
the consenting process) is expected to be $99m.  The range between $81m and $121m range reflects the 
different discount rates.  As expected, the impacts associated with the ongoing (operational) activity will 
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be larger.  This is despite the operational activity only ramping up and reaching scale towards the end of 
the assessment period.  The ongoing impacts (present value) are estimated at $435m with a range between 
$379m and $768m.  Overall, the total VA impact of all of the offshore finfish activity is projected to be 
$534m with a range of $379m-$768m across the discount rates shown. 

Table 2-3 reflects the regional distribution of impacts and separates the direct and indirect, and the total 
impacts.  In terms of the direct and indirect impacts, the regions with the largest shares of the impacts are: 

• RoNI (46%), and 
• Tauranga (15%).  

Table 2-3: Regional VA Impacts - Offshore Finfish (4% Discount rate) 
Direct and Indirect 

Region One-offs Ongoing Total 
$m % $m % $m % 

1  Kawerau 0.1  0% 7.2  2% 7.3  2% 
2  Ōpōtiki 0.9  1% 34.9  12% 35.8  10% 
3  Rotorua (in BoP) 0.9  1% 16.4  5% 17.3  5% 
4  Tauranga 12.7  20% 40.6  14% 53.3  15% 
5  Western Bay of Plenty 2.4  4% 8.8  3% 11.2  3% 
6  Whakatane 3.2  5% 23.9  8% 27.1  7% 
7  Rest of North Island 36.7  58% 128.0  43% 164.7  46% 
8  South Island 5.9  9% 39.0  13.1% 44.9  12% 
  Total 63  100% 299  100% 362  100% 

Total (Direct, Indirect and Induced) 
Region One-offs Ongoing Total 

$m % $m % $m % 
1  Kawerau 0.2  0% 7.9  2% 8.1  2% 
2  Ōpōtiki 1.1  1% 36.9  8% 38.0  7% 
3  Rotorua (in BoP) 1.8  2% 22.1  5% 23.9  4% 
4  Tauranga 15.2  15% 51.0  12% 66.2  12% 
5  Western Bay of Plenty 4.5  5% 15.1  3% 19.6  4% 
6  Whakatane 4.0  4% 28.9  7% 32.9  6% 
7  Rest of North Island 62.2  63% 215.8  50% 278.0  52% 
8  South Island 9.8  10% 57.4  13% 67.2  13% 
  Total 99  100% 435  100% 534  100% 

 

However, a reasonable share of the direct and indirect impacts will be felt in the local region (i.e., Kawarau, 
Ōpōtiki, Rotorua (in BoP part), Western Bay of Plenty and Whakatane).  In terms of the share of the direct 
and indirect impacts, of the one-off and ongoing impacts, this is 27% of the total and around $99m worth 
of GDP (@4%).  For the construction and set up spending, large centres such as Auckland, Hamilton, 
Tauranga, and Wellington (to a lesser extent) are expected to capture sizable shares of the establishment 
impacts.  This reflects the size of these centres and the fact that most of the raw, capital inputs required 
for a project of this scale will be sourced from the main economic centres.  Further, the large centres are 
also hubs of professional services, which are required for activities such as obtaining consents, design, and 
support services.   

While the overall shares, and $-values of impacts are large and flow to the main centres, the portions that 
are expected to remain in the local areas are important when considering that the local economies are 
relatively small.  For Ōpōtiki, the opportunity will see 10% of the direct and indirect effects in the local 
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economy.  This is around $35.8m. This is attributed to the ongoing operation with $35.8m over the 30 
years, with $0.9m from the one-off construction and set-up activity. 

In reality, these spatial patterns and distributions will change as regional distribution becomes clearer, and 
as the opportunities are unrolled.  The regional distributions (and temporal effects) are influenced by the 
scenario design and the assumptions dictating the allocations of activity.  Nevertheless, it provides a useful 
starting point for understanding the regional impacts and highlights the potential to develop the local 
industry more to capture a larger share of the impacts locally.   

When the induced effects (so the total impacts) are included, the overall VA impact is projected to be 
concentrated in the RoNI regions.  The broad distribution of the impacts mirror those identified earlier. 
Regardless, the potential economic contributions to local areas are not insignificant, and are estimated as 
follows: 

• Kawerau  $8m, 
• Ōpōtiki   $38m,  
• Rotorua (in BoP)  $24m, 
• Western Bay of Plenty $20m, and 
• Whakatane  $33m. 

After the period associated with securing the consent and the initial approvals, the capital expenditure 
ramps up, taking the net cumulative position negative.  But, once operational, the opportunity then delivers 
positive annual economic returns.  By 2044/2045, the opportunity breaks even and then delivers ongoing 
positive returns.  The overall payback period is considerable, pointing to a high degree of risk and exposure 
to external factors that could undermine its economic successes.   

The economic impacts are translated into employment.  Importantly, the employment shows the number 
of jobs that are supported by the level of economic activity associated with the economic impacts.  It is not 
necessarily a case of that the reported employment impacts are new, as it reflects the jobs 
supported/associated with the impacts.   

 

2.2.3 Employment Impacts 

The opportunity will generate a sizeable level activity throughout the local economy, and this will require 
labour to achieve that level of activity.  In return, the economic activity will provide workers with jobs and 
incomes, to complete the work8.  The jobs supported by the activity will be a mix of new employment and 
existing workers working overtime and so forth.  The number of jobs associated with the estimated level of 
activity is estimated using the existing relationships between economic output and employment across 
each of the 106 sectors. The existing employment data is measured in the metric of Modified Employment 
Counts (MECs), which is a measure that captures working proprietors as well as employees.   

Table 2-4 records the peak employment across the construction and ongoing phases.  

 

 

 
8 This assumes that there is sufficient capacity in the local market, i.e., there are workers available.  In reality, businesses will use 
technology and other means to address capacity constraints where labour is not available.  Further, including productivity change 
could lower the employment effects presented.  
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Table 2-4:  Employment impacts (Finfish) 
One-offs – Employment at peak (Max per year) 

Region MECs 
Direct and Indirect Total (includes Induced) 

1 Kawerau 1 2  
2 Ōpōtiki 15  17  
3 Rotorua (in BoP) 12  21  
4 Tauranga 142  164  
5 Western Bay of Plenty 35  47  
6 Whakatane 27  32  
7 RoNI 268  426  
8 Sth Island 83  119  

Total 584  827  
 

Ongoing - Employment at peak (per year) 
Region MECs 

Direct and Indirect Total (includes Induced) 
1 Kawerau 19  21  
2 Ōpōtiki 91  95  
3 Rotorua (in BoP) 37  51  
4 Tauranga 93  115  
5 Western Bay of Plenty 25  35  
6 Whakatane 49  59  
7 RoNI 236  402  
8 Sth Island 105  146  

Total 647  924 

 

The construction phase, the activity related to the establishment of the offshore finish operation will 
support over 584 MECs (at the peak) throughout NZ and if the induced effects are included, the peak lifts 
to 827.  The construction and set-up phase spans 7 years, ramping up from 2030 after the consenting 
process is complete, with a two-year peak.  In contrast, the jobs supported by the ongoing activity, start in 
2032, gradually increasing to 655 once operating at full capacity and up to 924 if the total flow-on effects 
are shown.  In terms of the spatial distribution, the opportunity will support the local labour market (and 
so households), but again, a portion of the impacts will be felt in the wider region.  Nevertheless, the 
number of local jobs supported by the opportunity are material: 

• Construction and set-up jobs supported (per year at Max) 
o Kawerau  2, 
o Ōpōtiki  17, 
o Rotorua (in BoP)  21, 
o Western Bay of Plenty  47, and 
o Whakatane  32. 

• Ongoing jobs supported (per year once established) 
o Kawerau  21, 
o Ōpōtiki   95, 
o Rotorua (in BoP) 51, 
o Western Bay of Plenty 35, and 
o Whakatane  59. 
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2.2.4 Sensitivities 

Considering the unknowns, it is important to at least understand how sensitive the outcomes are to 
changes. To identify the spread of outcomes, a Monte Carlo Simulation was used to measure the change 
in the CBR if the key variables were changed. The distribution of outcomes is shown in Figure 2.2.  

Figure 2.2: Distribution of Outcomes – Offshore Finfish (4%) 

 

 

Interpreting the figure: 

The figure shows the distribution of the model runs (n=1000) and the results.  The three colour bands show: 

• The share of runs that are below 1 (left of the orange line). These are the runs below the key CBR 
threshold. 

• The share of runs that are greater than the base case CBR (1.036 CBR in this instance). 
• The area between the two lines shows the share of runs where the opportunity’s results are between 

the 1 and the base run. These indicate positive results, albeit at a lower level (right of the orange 
line and left of the green line).  

The results of the Monte Carlo Simulation show that:  

• 57% of outcomes have a CBR over 1.00, indicating positive net benefits where total benefits are 
greater than costs.  Within this group is runs where the CBR was greater than 1.00 but still lower 
than the base case CBR of 1.036, representing 5% of the models runs. 

• 43% of outcomes have a CBR less than 1.00, indicating negative net benefits where total costs are 
greater than benefits.  

CBR Results 

1.036 1.00 

52% 

43% 
5% 
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2.3 Conclusion 
Establishing the offshore finfish operation, will create opportunities within the aquaculture industry and 
will deliver a range of economic benefits and employment opportunities.  It will have a positive impact on 
Ōpōtiki, and communities in the surrounding Bay of Plenty, as well as other regions throughout New 
Zealand.  These impacts will be in the form of jobs (salaries and wages) and household income.  Over the 
benefits will outweigh the costs.  This is the case despite the long lead times between the planning, early 
investment and when the operational activity starts.  Despite the long lead times (and the effects of 
discounting), the opportunity is expected to return a positive outcome.   
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3 Recirculating aquaculture system (RAS) finfish  
The second opportunity considered as part of this assessment relates to the development of a recirculating 
aquaculture system (RAS) based finfish opportunity.  The financial modelling completed by TrigPoint Capital 
Limited provided the basis for most assumptions. The business development process, scale, and 
relationships between parts of the supply chain are all key parameters informing the assessment. The wider 
project team prepared these assumptions, and they are included for completeness and to provide an ability 
to cross check the assumptions with those used by the overall team.   

3.1 Key assumptions 
Establishing the RAS finfish operation will require investment in creating new production capacity.  In other 
words, this essentially establishes a new sector, or industry, locally.  Given the anticipated scale of the 
investment, a staged approach is followed but this pushes out the timing of when benefits can be expected.  
Therefore, a long-term view is needed.  The nature of this project means that in the short term, a material 
up-front investment will be needed to secure the required approvals, but this is also needed to ensure that 
the opportunity is set-up to succeed.   

The assessment is based on the base scenario (in the financial modelling), and it considers kingfish farming, 
using a land based recirculating aquaculture system (RAS).  That is a process whereby the fish spends the 
entire production cycle in saltwater tanks.  It is assumed that the system will be set up to produce king fish 
that are 3kg and total production gross reaches 4,000 tonne/a at full capacity. The assumptions take a 
conservative view.   

 

3.1.1 Costs 

The costs associated with establishing and operating the opportunity are discussed below, differentiating 
between one-offs and ongoing costs.   

• The project stages are assumed to follow each other in a linear manner and sequentially.  That is, 
the consenting is followed by developing the hatchery, and once necessary smolt have been 
produced, then the RAS operation will take place.  This in turn is followed by processing and 
exports.   

• The cost to gain regulatory approval is estimated at $0.85m and it is assumed that this would take 
three years to work through the different authorising agencies.  It is assumed that consent will 
cover twenty years.  The consents will be renewed at an additional (future) costs, and will then be 
renewed.  This means that the consenting costs will be incurred again when the consents are 
renewed.  

• The hatchery is developed over two years and the assumed scale is for it to have sufficient capacity 
to cater for 4,000 tonne (harvested fish) operation.  The scale is large enough to account for 
mortality.  In terms of timing, the development period is assumed to cover a two-year ramping up 
period.  The capital cost to establish a hatchery is estimated at $40m with a 25-year asset life. This 
includes the purchasing of land, developing RAS and the investment in building and other plant and 
equipment investments.     

• The grow out RAS operation is estimated to cost $100m. It is assumed that developing/scaling 
operation would take place over 3 years, and again, the useful economic life is assumed to be 25 
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years. The capital outlay includes a range of items such as land and buildings, water treatment 
plants and grow out tanks.  These are all considered in the CBA as well as the EIA.   

• In terms of the operational costs, the resources used during the ongoing activity are included in 
the assessment. The value of these resources is based on the (variable) operational costs included 
in the financial modelling and they reflect the volumes and weights. Operational cost for the 
hatcheries includes power, feed, and other items as well as brood stock.  The grow out operational 
costs include farming costs with an allowance for sales, marketing, and management costs. 
Transporting and processing costs are included on a per kilogram basis.   
 

3.1.2 Benefits 

The benefits of establishing the RAS finfish operation arise through the ‘new revenue’ it generates and any 
foreign earnings it receives i.e., through the export of ‘new product’.  The size of this benefit is a function 
of volumes and prices.  It is assumed that most of the product will be exported.  However, a small portion 
will be delivered to the local market.  This share is not included in the assessment but would deliver a 
benefit (consumer surplus) to local buyers.  This benefit also reflects increased product choice for local 
consumers.  The export prices are based on the latest export information and as applied in the financial 
model. Based on these settings, the exported product generated $65m of (gross) benefit annually once 
operating at full capacity.  The modelling reflects the growth scaling process.   

Establishing a new business of this scale will have labour market effects with the direct employment of staff 
the most obvious effect.  However, not all the employees engaged by the opportunity is treated as a benefit 
– only a portion of the employment gains is seen as a benefit because the lift in employment has two 
components, opportunity costs and displacement effects.  

As discussed elsewhere, opportunity cost accounts for the fact that a person going into a job does not 
necessarily see their welfare increase by their same amount as the increase in income. While unemployed, 
a person could utilise their time and gain some utility form their free time and this has to be accounted for 
in the benefit assessment.  The second part is the displacement effects, which accounts for the fact that if 
an intervention/investment project moves an individual from one job to another or changes the timing of 
when effects (like jobs) occur, then the employment gain is the net movement (and not simply the transfer 
between jobs).   

The approach followed to estimate these two effects is based on the NZ Treasury’s guidelines. This assumes 
that the labour value (wages and salary) are costs, and only a portion of it presents a (net) benefit to society. 
These elements are included under both the cost and benefit side of the analysis.  We have assumed that 
the labour component is already factored into the financial modelling (for the costs), and we have not re-
introduced it there (thereby avoiding double counting).   

 

3.1.3 Other Considerations 

How a project is funded is an important consideration.  If the project is publicly funded (raised through 
general taxes or rates), other costs are introduced, and these are referred to a deadweight losses.  The 
available information shows that the development will be funded using equity and no government (local or 
central) funding will be sought.  Therefore, the economic assessment does not add a deadweight loss to 
the analysis.  The financial modelling shows that there will be short term loan financing to manage cashflow 
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and working capital.  The financial charges associated with these short term facilities are included in the 
analysis, but they are relatively small and are unlikely to have a material impact on the overall outcomes.   

The economic assessment does not consider the availability and sufficiency or appropriateness of 
supporting infrastructure, like roading, utilities and so forth.  And is it assumed that the wider infrastructure 
that is currently in place would support the activity, without the need for additional investment.  Once 
established, the operation will be integrated with the supply chins, by way of land-based transport, 
between the operation site (assuming hatchery, grow out and processing activities are at the same location) 
to consumers and export ports (airports and/or seaports). The lift in traffic movements will put additional 
strain on transport infrastructure and change accident risk profiles on the routes used. While the scale of 
the effect on surrounding infrastructure is not identified, increasing activity could require further 
investment. Other costs, like emissions are not considered in the CBA or EIA modelling, but it is captured 
under other considerations.   

The analysis does not reflect the potential cost of staff injuries (or fatalities).  If this is included then the 
CBR is expected to reduce somewhat but including it would need an analysis of risk profiles, matched to 
the operational risks and the cost of injuries (e.g., using ACC costs).   

 

3.1.4 Spatial Patterns 

As mentioned earlier, the assessment used an economic impact assessment as well as a cost benefit 
analysis.  The CBA reflects a localised situation, largely restricted to where the direct activity occurs.  In 
contrast, the EIA has a spatial dimension and considers the economic impacts across the different parts of 
the Bay of Plenty region and New Zealand wide.  The spatial impacts are derived using an 8-region economic 
impact model. The economic impacts of the one-off (capital expenditures) as well as the 
ongoing/operational spending are modelled.  In terms of the spatial distribution of activity, we have 
assumed that the operations will be focused in Ōpōtiki district.  Rather than considering the Bay of Plenty 
region as a whole, the following areas have been considered: 

• Whakatane, 
• Kawerau, 
• Rotorua, 
• Tauranga, and 
• Western Bay of Plenty. 

Outside of these, impacts for the rest of New Zealand are considered, differentiating between the rest of 
the North Island (RoNI) and the South Island.  

The purpose of the regional distribution is to show the spatial reach of the economic impacts.  Obviously, 
if the sequencing changes, then the temporal distribution also shifts.  Similarly, if the spatial patterns 
change, with operations established around the North Island, then the areas where the impacts are felt will 
also shift to algin with where the operations (and processing) are located.   

There is uncertainty around the sequencing, but it is important to look past the uncertainty to the potential 
scale of the economic impacts and employment.  The capital expenses were allocated across NZ based on 
the type of spending.  For example, the consenting costs are distributed to the Rest of the North Island, 
assuming that relatively large shares are directed towards Auckland and Wellington, i.e., the areas where 
most of NZ’s specialist professional services firms legal service, scientific, and engineering services are 
based.  Essentially, the underlying assumption is that the professional services will be procured from the 
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main centres (where these types of services are concentrated).  The capital goods and expenditure were 
spread across Tauranga, the RoNI, and the South Island, mimicking the expected transactions.  This 
distribution is based on a conservative assumption that considers the production capability across NZ 
(based on our understanding of the sector’s input requirements).  This means that in the short term, Ōpōtiki 
and the local BoP region might not be able to capture a portion of the presented opportunity.  Due to size, 
Ōpōtiki, which may not be able to meet the needs for supplying the goods and services to establish the 
industry locally.  Goods and services are therefore sourced from areas with larger manufacturing and 
economic bases.  Additionally, it also assumes the need for specialised aquaculture goods and services 
which are likely to be supplied by areas outside the Bay of Plenty, which already have well established 
aquaculture activity. 

 

3.2 Results 
This section summarises the results and the outcomes of a sensitivity analysis. The CBA is dealt with first 
before the EIA results are presented.  The Monte Carlo Simulation is also discussed.   

Several discount rates are used to translate future cash flows (benefit flows, positive and negatives) into 
present values.  The selected discount rate impacts the results.  A high discount rate reduces the ‘value’ of 
cashflow (and benefits/costs) that occur in the future.  This means that more weight is placed on the short 
term.  Discounted Cash Flow analysis (DCF) is used to translate future costs and benefits into a single value, 
i.e., how much is the future costs/benefits worth today.  A default discount rate of 4% is used in accordance 
with Waka Kotahi guidance.  A range of discount rates are used to show the range of outcomes (and the 
relative sensitivity of the results to alternative discount rates).  The importance of, and implications of using 
different discounts rates, are discussed earlier (see section 2.2.1).   

 

3.2.1 Costs and Benefits 

The analysis timeframe covers the base scenario over a period of 30 years with the first 10-year period 
covering the set-up and initial investment in hatchery cycles.  This means that most of the benefits are only 
expected after the first decade summarises the results. The results of the CBA for the RAS finfish operation 
are shown in Table 3-1 and different discount rates are shown in separate columns. 

 

Table 3-1: CBA Results - RAS Finfish  
S’m 0% 2% 4% 6% 8% 

Benefits 
New revenue 1,358  926  645  459  332  

Employment 56  39  28  21  16  

SUB-TOTAL 1,415  965  673  480  348  

Costs 
Capex 92  80  70  62  54  

Opex 1,152  804  576  422  317  

SUB-TOTAL 1,244  884  646  484  371  

Costs-Benefits 
NET POSITION ($m) 171  81  27  (4) (23) 

CBR 1.14  1.09  1.04  0.99  0.94  

BENEFIT/LOSS PER YEAR ($m) 5.70  2.70  0.91  (0.14) (0.75) 
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The RAS finfish operation is projected to deliver a net benefit position of $27m (at 4%9) over 30 years.  This 
is equal to an annual gain of $0.9m. The revenue and employment benefit have present values of $645m 
and $28m (at 4%), respectively, over the next 30 years. The present value of the costs, both capex and 
opex, is estimated at $646m. Overall, establishing the RAS finfish aquaculture opoeration is expected to 
deliver benefits outweighing the costs, at a Cost-Benefit Ratio (CBR) of 1.04.  Again it is very important to 
note that the long lead time, and the discounting process reduces the future benefits.  An alternative 
perspective is to use a zero per cent discount rate, to give equal weight to the present and future values.  
Under this approach, the opportunity retuns and positive position with the benefits outweighing the costs.  
The CBR is 1.14 and the net gain is $171m, with an annual benefit of $5.7m.   

In terms of the other discount rates, at 6%, the opportunity is very close to ‘neutral’ in terms of the costs 
matching the benefits.  At the rates above 4%, the relative weight of the future benefits is diluted to the 
point where they are too small to overcome the costs. However, when lower discount rates are used, the 
relative benefits are greater, as can be seen when using 0% and 2%. The cumulative position of the project 
over the timeframe is shown in Error! Reference source not found..  The figure is the undiscounted values.   

 

Figure 3.1: Cumulative Position – RAS Finfish 

 

 

 

 

 

 

 

 

 

 

 

The figure shows: 

• The relative delay in the capital expenditure, and spending associated with it during the consenting 
timeframe and then the capital expenditure (costs) ramps up (from around 2027 towards 2030). 

• The benefits are then generated with the activity (exports) replacing the costs elements with the 
net negative position improving before breakeven is reached around 2042.   

 

 

 
9 4% is the default rate put forward by NZ Treasury.   
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3.2.2 Economic Impacts 

The analysis estimated the economic impacts that establishing the RAS could deliver.  The effects are 
considered for the construction (one-off) activities as well as ongoing, or operational, components.  The 
economic impacts are estimated using a 106 sector Multi-Regional Input-Output mode.  The model reflects 
the supply chain effects10, and how the transactions propagate through the economy, generating VA and 
supporting jobs. 

To understand the direct and indirect economic impact of the opportunity across NZ, the spending is 
distribution across different regions.  The model takes a Rohe (district-level) approach by splitting the Bay 
of Plenty region by Territorial Authority to reflect the impact on different communities.  The following areas 
are included in the modelling: 

• Ōpōtiki,  
• Whakatane,  
• Kawerau,  
• Rotorua,  
• Tauranga,  
• Western Bay of Plenty,  
• Rest of the North Island, and  
• The South Island.  

The Value Added (VA) impacts arise as the additional (new) activity takes place, and then moves through 
the economy.  The economic impacts are reported in terms of: 

• ‘Direct and indirect impacts’ – when an investment or an activity lead to new activities (or 
spending), those transactions generate activity in the economy.  The local economy then responds 
by firstly increasing (or decreasing) activities supplying the goods and services needed to address 
that initial impulse.  This is the direct effect.  All firms supplying the businesses responding to the 
initial spending, adjust their outputs, stimulating further rounds of impacts, and so forth.  Further 
(flow on) rounds of activity are needed to meet the extra demand and these rounds are called the 
indirect impacts.   

• The induced impacts:  As businesses respond to the economic change (the direct and indirect 
impacts), they employ additional labour (by increasing staffing hours, employing more people, or 
staff working overtime).  This leads to a lift in salary and wage payments to households, i.e., more 
salaries and wages paid to workers in return for their labour.  Businesses also take additional profits 
as operating surpluses increase – this is partially returned to households through dividends paid to 
business owners or investors.  As households spend their returns or earnings, another round of 
effects is created (i.e., household spending).  These are termed induced impacts.  

• The ‘total impact’ reflects the sum of the direct, indirect, and induced impacts. 

The impacts are reported using a discount rate of 4%, and 2%, and 6% rates are also used to provide 
context.  Table 3-2 shows the estimated VA impacts of the RAS Kingfish opportunity.  The discussion is 
based on the 4% default rate.  

 

 
10 Sometimes referred to as multiplier effects; we do not use multiplier to estimate the impacts as this can mis-represent the 
impacts. 
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Table 3-2: Value Added Impacts - RAS Finfish 
 

Discount Rate 
One-offs Ongoing Total 

($m) ($m) ($m) 
Direct and Indirect 2% 69  530  599  

4% 60  369  430  
6% 53  263  316  

Total 
(Direct, indirect and 

induced) 

2% 108  773  880  
4% 94  538  633  
6% 83  383  466  

 

The direct and induced VA impact for the capital expenditure is expected to be $60m at a discount rate of 
4%. When the higher and lower discount rates are applied, this creates a range of between $53m and 
$69m.  As expected, the impacts associated with the ongoing, operational activity will be substantially 
larger.  This is because the impacts are derived over more years, and the scale is also considerably larger.   

The present value of the operating expenditure impacts (direct and induced, and ongoing) is estimated at 
$369m, with a range of $263m to $530m.  The overall direct and indirect impacts (combining the one-offs 
and ongoing impacts) will deliver between $316m and $599m of VA impact.   

In terms of the total impacts (direct, indirect, and induced), the impacts are estimated at between $466m 
and $880m over the assessment period. Table 3-3 provides the regional breakdown of the impacts.  

 

Table 3-3:  Spatial distribution of the impacts 
Direct and Indirect 

Region One-offs Ongoing Total 
$m % $m % $m % 

1  Kawerau 0  0.2% 9  2.4% 9  2.1% 
2  Ōpōtiki 0  0.6% 43  11.6% 43  10.1% 
3  Rotorua (in BoP) 1  2.2% 20  5.5% 22  5.0% 
4  Tauranga 9  15.3% 50  13.6% 59  13.8% 
5  Western Bay of Plenty 3  4.6% 11  2.9% 14  3.2% 
6  Whakatane 2  4.0% 30  8.0% 32  7.4% 
7  Rest of North Island 39  64.0% 158  42.8% 197  45.8% 
8  South Island 6  9.2% 48  13.1% 54  12.5% 
  Total 60  100% 369  100% 430  100.0% 

Total (Direct, Indirect and Induced) 
Region One-offs Ongoing Total 

$m % $m % $m % 
1  Kawerau 0  0.2% 10  1.8% 10  1.6% 
2  Ōpōtiki 0  0.5% 46  8.5% 46  7.3% 
3  Rotorua (in BoP) 2  2.4% 27  5.1% 30  4.7% 
4  Tauranga 11  12.1% 63  11.7% 74  11.8% 
5  Western Bay of Plenty 5  4.9% 19  3.5% 23  3.7% 
6  Whakatane 3  3.3% 36  6.6% 39  6.1% 
7  Rest of North Island 63  67.2% 267  49.6% 330  52.2% 
8  South Island 9  9.6% 71  13.2% 80  12.7% 
  Total 94  100% 538  100% 633  100.0% 
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The North Island regions outside of the Bay of Plenty capture the largest share off the impacts arising from 
capital expenditure, 64.0%, and 42.8% (respectively) of impacts from operating expenditure associated 
with the direct and indirect impacts.  This is as expected because there is limited local capacity to 
accommodate and cater for the development requirements.  Large portions of the immediate inputs will 
need to be sourced from the main economic centres across the rest of the North Island, i.e., Auckland.  
Similarly, during the consenting stages, the professional services are expected to be delivered from the 
main economic centres.  Once operational, the supply chain linkages will remain structured in a way where 
many of the inputs are sourced from the larger centres.  Nevertheless, a portion of the economic impacts 
will be felt locally.  While relatively small in percentage terms, the Dollar values are noteworthy, especially 
when considering that some of the induced impacts are associated with the household spending, and how 
that money flows through the local economy.   

During the construction and establishment phases, around 12% of the direct and indirect impacts are felt 
in the local region (smaller/rural BoP regions, excluding Tauranga).  However, the share of impact that is 
felt in the local region increases when moving towards the ongoing/operational stages.  The estimated 
impacts are (in present value terms (@4%): 

• Kawerau  $9m, 
• Ōpōtiki   $43m, 
• Rotorua (in BoP) $20m,  
• Western Bay of Plenty $11m, and  
• Whakatane  $30m. 

For the operating stages, the Ōpōtiki district, which hosts the operation, is projected to receive around 12% 
of the ongoing direct and indirect impacts.  Of course, the future location of the processing and where the 
ongoing activity is undertaken will shift this pattern towards that local area.  Looking beyond the initial 
impulse, and the ongoing effects, and based on the revealed patterns around the spending impact profiles, 
there appear to be significant opportunities around capturing shares of the supply chains locally, to 
increase the share of impacts that stay in the region.  These opportunities will be larger than the impact of 
the ‘business as usual approach’.  But the local areas will need to respond to the opportunities to retain 
them locally.  This will need some support (e.g., business capability improvements) and so forth.   

 

3.2.3 Employment Impacts 

Overall, the opportunity, how it sits in the local economies, and the level of employment it would support 
are meaningful.  As mentioned earlier, jobs reported here show the number workers needed to deliver the 
workload associated with the new business activity across the economy.  This assumes that there is 
sufficient capacity in the local market, i.e., there are workers available.  Businesses could respond in 
different ways to respond to the level of change, i.e. ,that could employ different/new technology, and/or 
other means to address capacity constraints where labour is not available.  Further, improving productivity 
could be another potential avenue.   

The jobs impacts are estimated using the existing relationships between economic output, VA, and 
employment across each of the 106 sectors. The employment data is measured using modified 
employment counts (MECs), which reflects both employee counts and working proprietors. 
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The employment impacts of one-off spending associated with the RAS finfish operation are shown below 
(Table 3-4).  The table also shows the ongoing employment effects.  The figures reflect employment at the 
peak levels (per year). 

 

Table 3-4:  Maximum Employment (per year) 
One-offs – Employment at peak (Max per year) 

Region MECs 
Direct and Indirect Total (includes Induced) 

1 Kawerau 1  2  
2 Ōpōtiki 5  5  
3 Rotorua (in BoP) 17  25  
4 Tauranga 117  137  
5 Western Bay of Plenty 37  47  
6 Whakatane 32  37  
7 RoNI 324  500  
8 Sth Island 57  87  

Total 590  840   

 
Ongoing - Employment at peak (per year) 

Region MECs 
Direct and Indirect Total (includes Induced) 

1 Kawerau 18  19  
2 Ōpōtiki 72  76  
3 Rotorua (in BoP) 30  42  
4 Tauranga 82  102  
5 Western Bay of Plenty 22  31  
6 Whakatane 43  52  
7 RoNI 205  351  
8 Sth Island 92  128  
Total 566  801  

 

At the peak of construction and establishment, the set-up of the RAS facilities will support 590 MECs 
throughout NZ, and around 840 if the wider flow on (induced) impacts are included.  As expected, a share 
of the impacts is expected outside the immediate areas due to the supply chain shifts.  The consent, 
construction, and set-up phases span the period to 2030, ramping up from around year five, when consent 
is obtained.  It then tapers off after 2030 and generates some intermittent impacts when consents are 
renewed, and capital assets are replaced.  The scale of activity is substantial and so are the employment 
impacts.  In terms of the ongoing effects, the total employment supported is substantial – supporting 
between 566 and 801 employees at peak.  The range shows the difference between the direct and induced, 
and the total impacts.  At the local level, the number of jobs supported in the regions is between 92 and 
117 during the set-up stages (at the peak, per year). The number increases considerably as the opportunity 
moves towards the operational stages, with the number of employees (at capacity) in the regions estimated 
at between 433 and 622.   
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3.2.4 Sensitivities 

In order to identify the spread of outcomes, a Monte Carlo Simulation (MCS) was used to measure the 
change in the CBR if the key variables were changed. Figure 3.2 shows the distribution of the outcomes. 

The figure shows the distribution of the model runs (n=1000) and the results.  The three colour bands show: 

• The share of runs that are below the CBR 1 (left of the orange line, the positive-negative CBR 
threshold) 

• The share of runs that are greater than the base CBR of 1.042 (right of the green line) 
• The area between the two lines shows the share of runs where the opportunity’s results are between 

the 1 and the base run.   

 

Figure 3.2: Distribution of Outcomes (Monte Carlo Simulation) - RAS Finfish 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The distribution of the CBR shows a large proportion (60%) of runs are greater than 1.00 (60%), indicating 
benefits are greater than costs. Only 41% of the model runs return a CBR less than 1.  Again, the role of the 
long construction period vis-à-vis the overall process and the impacts of discounting are highlighted.   

 

3.3 Conclusion 
The fulfilment of the RAS finfish opportunity will support new employment locally, and deliver positive 
economic impacts.  In terms of the CBA, the benefits outweigh the costs with a CBR that is greater than 1.  
This opportunity will a positive impact in the form of jobs (salaries and wages) and household income.  
Some of the impacts will take time to manifest, and the delay is associated with the long timeframes and 

CBR Results 1 
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extended timeframes.  Nevertheless, the CBR shows that the finfish RAS operation is expected to deliver a 
positive net benefit position of $27m, at a CBR of 1.04.   

The economic assessment shows that the opportunity will support local employment and have a positive 
economic impact in the region.  Based on the analysis, the economic impact of the opportunity is projected 
to have a total VA impact of $633m (Present Value over the next thirty years), with a large effect on 
employment and is expected to sustain around 801 MECs annually, when operating at full capacity. While 
the impacts of capital expenditure, through construction and setting up of each operation, are one-offs 
(until the different components have been delivered), they continue to add to the overall income 
distributed, however, the sizes are comparatively small, reflecting the wider supply chain linkages.  While 
the impacts of the capital expenditure will flow beyond the local area, there is the potential for a large 
share of the impacts of the ongoing activity to be captured.  The final scale of this is subject to the local 
capabilities, and how Ōpōtiki respond to the growth opportunity.  However, as it stands the total value 
added impact is expected to be around $46m, with 76 jobs from the operating activity at full production 
capacity. 
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4 Offshore Shellfish 
The offshore shellfish opportunity is focused on cultivating Greenshell Mussels, in offshore locations, and 
servicing the operations from Ōpōtiki.  The economic assessment of the potential shellfish opportunity 
considers the base case scenario as outlined in the financial modelling.  The scenario is based on the 
operation utilising a consented area of 2,000 hectares for shellfish farming.  As with the other 
opportunities, the assumptions are informed by the financial modelling and the work of the wider project 
team.   

4.1 Key assumptions 
This section summaries the key assumptions, however, it does not provide a detailed discussion of the 
rationale behind the assumptions.  The financial modelling completed by TrigPoint Capital Limited forms 
the basis of the assumptions, either directly or indirectly.  

Establishing the industry will require investment in new production capacity. The necessary regulatory 
approvals (e.g., consents) will be sought.  However, the overall timeline is again subject to the consent 
process, with the benefits realised over the medium to long term.  This has the effect of discounting the 
overall value (and contribution) of future benefits when expressed present terms.  In the assessment, a 
zero percent discount rate is used to show how the opportunity performs on an alternative basis.  
Regardless, a long-term view of the opportunity is needed to see the true potential.  The assumptions take 
a conservative view, allowing sufficient time for the process to unfold.  Accelerating the overall timeframe 
will deliver more benefits, sooner.   

The cost and benefit aspects driving the results are summarised below.  Both the one-offs and the ongoing 
elements are highlighted.   

 

4.1.1 Costs 

The costs associated with setting up and operating the shellfish operation are summarised below.  The 
costs cover the one-off items and spending as well as the ongoing costs.   

• The opportunity will be delivered in stages, starting with the consenting process, the development 
and building activity and then the operational activities will commence.   

• The consenting costs are estimated at $1.1m, and this will be spread over three years.  
• The offshore infrastructure will be developed over a five-year period, finishing around 2031.  The 

development costs include capital expenditure on spat line, backbone lines, floats, wraps, anchors 
and vessels and navigation aids.  These items relate to establishing the mussel farm component.  
Again, this will include spending on vessels i.e. large capital outlays.   

• The opportunity will be established to deliver around 4,767t (gross volume) of mussels and this will 
then be processed, focusing on the half shell market.   

• The operational costs include expenses for maintenance, vessel and crew costs, wharfage levies 
and administrative costs.  Industry and other levies are also included in the costs.  Similarly, 
allowance is made for the processing and administrative fees.  Overall, these costs sum to $14.5m, 
per annum, when operating at full capacity.   

 



 

Page | 29 

 

4.1.2 Benefits 

In terms of the benefits of establishing the opportunity, the most direct component is the new review (e.g. 
imports) it generates.  The financial modelling assumes that the total annual revenue generated by the 
opportunity would be in the order of $20.4m, per year, when operating at full capacity.  These are at the 
core, market-based benefits.   

The potential eco-system services benefit that mussel farming could deliver (i.e., filtering water) are 
acknowledged.  However, these would need to be assessed (from an ecological perspective) to form a view 
on the potential size of these benefits.   

During the set-up and operational stages, the spending will support employment options throughout the 
immediate region as well as the rest of NZ.  Drawing on NZ Treasury’s guidelines, the labour effects are 
adjusted to account for displacement effects and for the opportunity costs of labour.  Recall, that 
opportunity costs account for the fact that a person entering employment does not necessarily see their 
welfare increase by their increase in income. While unemployed, a person can utilise their time and gain 
satisfaction from this.  The displacement effects account for the fact that if an intervention moves an 
individual from one job to another or changes the timing of when effects (like jobs) occur.  This assumes 
that the labour value (wages and salary) are costs, and only a portion of it presents a (net) benefit to society.  
These costs are included under the ‘cost heading’ and the benefits are recorded as benefits.   

 

4.1.3 Other Considerations 

How a project is funded is important because it introduces other costs.  When a project is funded through 
general taxes or rates, households’ spending is diverted, and their choices are altered.  This introduces 
inefficiencies and other costs that are reflected as deadweight losses.  However, in this case, a deadweight 
loss is not required because it is assumed that the opportunity will be funded by way of equity, and no 
public funding will be required.   

The financial analysis reveals that the opportunity will have a banking facility to manage working capital.  
The associated interest charge is included in the assessment. 

Again, an important assumption is that the necessary wharf and other supporting infrastructure are in place 
and sufficient.  That implies that no additional costs are incurred to support the opportunity.   

 

4.1.4 Spatial Patterns 

As mentioned earlier, an EIA and a CBA are used to provide different perspectives on the opportunity.  The 
CBA reflects the overall situation.  The EIA has a spatial dimension and considers the economic impacts 
across the Bay of Plenty region and New Zealand.  An eight region MRIO model underpins the modelling.  
The economic impacts show the one-off, capital expenditures as well as the ongoing/operational spending, 
and how these flow through the economy to generate VA and support employment.  We have assumed 
that the operations will be focused in Ōpōtiki and the other rural territorial authorities around the BoP.  
These include: 

• Whakatane, 
• Kawerau, 
• Rotorua, and 
• Western Bay of Plenty. 
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Due to supply chain linkages between areas, it would be inappropriate to exclude Tauranga, the rest of the 
North Island and the South Island.  In fact, the large metropolitan areas attract considerable shares of 
business activity.  Therefore, a substantial portion of the economic effects will be felt in those locations 
regardless of the spatial focus of projects.  The purpose of the regional distribution is to show the spatial 
reach of the economic impacts.   

The spatial patterns are based on current assumption of how the opportunities will be delivered and how 
they will fit into the regional economies.  However, it is possible for the local economies to respond to 
capture some of the opportunities and to keep the impacts locally.  An outcome of this type of response 
would be to redistribution the economic impacts away from the larger economies, towards the 
local/regional ones.  However, such a shift is not guaranteed and would need dedicated action to capture 
the opportunities.   

The capital expenditures were allocated across NZ based on the type of spending, and the spending was 
mapped to different economic sectors.  For example, the consenting is distributed to Auckland and 
Wellington, i.e., to areas where the main professional and legal services firms are located.  A similar position 
was used for scientific, and engineering services as well as the manufacturing activities.  In terms of the 
operational stages, larger portions of the activity were allocated to the local areas.   

4.2 Results 
The results are summarised below by starting with the CBA, followed by the EIA and employment impacts.  
Next, the Monte Carlo Simulation results are outlined.   

Several different discount rates are used to illustrate the effects associated with the time value of money.  
The discount rates that are used are critical because the selected rate has a large impact on the results.  A 
high discount rate reduces the ‘value’ of future outcomes, i.e., more weight is placed on the short-term 
effects.  Often, the capital costs are incurred in the short term, and the benefits manifest over the long 
term.  This is the case with the aquaculture opportunities.  Therefore, the discount rate could bias results 
towards projects with short return periods.  Nevertheless, a Discounted Cash Flow analysis (DCF) is used to 
translate future costs and benefits into a single value, i.e., how much is the future costs/benefits worth 
today.  A default discount rate of 4% is used in accordance with Waka Kotahi (and Treasury suggests a 
higher rate) recommendations for assessment of projects.  However, given the long timeframes, a range 
of discount rates have been considered in the economic analysis to provide additional context.  This 
includes using a zero-discount rate to mitigate against the times.   

 

4.2.1 Costs and Benefits 

The analysis timeframe covers 30 years with the first 10-year period covering the set-up and initial 
investment in hatchery cycles.  This means that the benefits are only expected after the first decade. Table 
4-1 summarises the CBA results for the base scenario.  

Based on the assumptions of the base scenario, at 2,000 hectares, the offshore shellfish operation is 
projected to deliver a negative net position of -$2m (at 4%) over 30 years. This is equal to an annual loss of 
$0.05m. The revenue and employment benefit have present values of $164m and $7m (at 4%), 
respectively, over the next 30 years.  The present value of the costs, both capital and operating expenditure, 
is estimated at $173m. Overall, establishing the offshore shellfish aquaculture operation at this scale is 
expected to deliver costs outweighing the benefits, at a Cost-Benefit Ratio (CBR) of 0.99.  However, when 
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discounting at the lower rates (0% and 2% discount rates), the scenario is expected to return net positive 
outcomes (benefits > costs).  Conversely, when discounting at the higher rates (6% and 8% discount rates), 
this scenario is not expected to create positive net benefits, with the net losses increasing with the discount 
rate.  

 

Table 4-1: CBA Results - Offshore Shellfish - Base Case  
S’m 0% 2% 4% 6% 8% 

Benefits New revenue 354 239 164 114 81 
Employment 15 10 7 5 4 
SUB-TOTAL 369 249 171 120 85 

Costs Capex 26 23 20 18 16 
Opex 306 213 152 112 83 
SUB-TOTAL 332 236 173 130 100 

Costs-Benefits NET POSITION 37 13 (2) (10) (14) 
CBR 1.11 1.05 0.991 0.93 0.86 
BENEFIT/LOSS PER YEAR 1.24 0.42 (0.05) (0.32) (0.47) 

 

The net position of the base scenario is marginally below 1, for the default discount rate but increases to 
over 1 with the lower discount rates.  As mentioned, at the default rate (4%), the CBR is 0.99 and the overall 
net position is -$2m, and the annual loss of $0.05m.  Using the zero default rate, the opportunity returns a 
positive outcome with a CBR of 1.11 and an annual positive position of $1.24m.   

Using the information in the other scenarios provide an ability to test the level of operation (scale) that 
would return a positive CBR.  The different scenarios11 use bigger operations: 

• Scenario 1 runs at 500 hectares (i.e., a smaller operation), 
• Scenario 2 (Base) is based on 2,000 hectares (this is the scenario reported earlier), and 
• Scenario 3 is based on 5,000 hectares. 

The analysis shows that under scenario 1 (500h, so a smaller operation), the CBR that is considerably below 
1 (at 0.74 @4%) for the default discount rate and also below 1 for the zero discount rate (0.9).  For the 
scenario with the larger hectarage, the CBRs improve, increasing to 2.2 for scenario 3 (@4%).  Overall, the 
CBA results for the scenarios indicate greater positive positions for operations at a larger scale. (Table 4 1 
summarises the results for a 2,000 hectare operation). This highlights the importance of delivering the 
opportunity at scale.  The analysis suggest that the smaller options do not generate a large enough return 
to reach a net breakeven point within a reasonable timeframe.   

Figure 4.1 shows the cumulative net positions for the three scenarios (i.e., Base, scenarios 1 and 3).  The 
figure illustrates the effect of scale on the net position over time.   

 

 

 

 

 
11 The scenario numbering differs from that used by TrigPoint.   
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Figure 4.1: Cumulative Position – Offshore Shellfish 

 

 

The main observation is the impact of scale.  Using the larger scenario delivers a considerably larger 
(positive) long term outlook.  The base case (2,000ha) and the larger operation return positive outcomes, 
with the benefits outweighing the costs.  The smaller operation (500ha), however, will not generate a 
surplus position during the assessment period.  While the larger operation will incur higher costs, the scale 
of these operations is large enough that it generates benefits which enables it to create positive cumulative 
position (net benefit), with breakeven point occurring around 2038.  

 

4.2.2 Economic Impacts 

The economic impacts that the offshore shellfish opportunity could deliver is subject to the scale (scenario) 
of development.  This following analysis focuses on the base scenario, but information about the other 
scenarios is included to supplement the analysis.  Following the same template as the earlier opportunities, 
the results are presented for the capital (start-up) expenditure phase as well as the ongoing stages of the 
opportunity.  Market Economics’ proprietary 106 sector Multi-Regional Input-Output model is used.  The 
model reflects the supply chain effects12.  The modelling reports the direct, indirect, and induced economic 
impacts.  It covers eight discrete regions around NZ (as listed in 4.1.4).  The Value Added (VA) impacts arise 
as the additional (new) activity takes place, and then ripples through the economy.  As mentioned, we 
report different types of impacts: 

• Direct and indirect impacts:  when a business responds to new demand (an economic shock) in the 
local economy, then the economy responds by firstly increasing (or decreasing) activities supplying 
the goods and services, needed to address that initial demand.  This is the direct effect.  All firms 
supplying the businesses responding to the initial spending, adjust their outputs, stimulating 

 
12 Sometimes referred to as multiplier effects; we do not use multiplier to estimate the impacts as this can mis-represent the 
impacts. 
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further rounds of impacts, and so forth.  Further (flow on) rounds of activity are needed to meet 
the extra demand and these rounds are called the indirect impacts.   

• The induced impacts:  As businesses respond to the economic change (the direct and indirect 
impacts explained above), they employ additional workers (by increasing staffing hours, employing 
more people, or working overtime).  This leads to a lift in salaries and wages paid to households.  
Business owners also receive additional profits as operating surpluses increase – this is partially 
returned to households through dividends paid to business owners or investors.  As households 
spend their returns or earnings, another round of effects is created (i.e., household spending).  
These are termed induced impacts.   

• The ‘total impact’ reflects the sum of the direct, indirect, and induced impacts. 

The following table shows the VA impacts for the base scenario.   

 

Table 4-2: Value Added Impacts - Offshore Shellfish (Base Case) 
 

Discount Rate 
One-offs Ongoing Total 

One-offs plus Ongoings 
($m) ($m) ($m) 

Direct and Indirect 2% 22  114  136  
4% 19  77  96  
6% 16  53  69  

Total 
(Direct, indirect, and 

induced) 

2% 35  167  201  
4% 30  112  142  
6% 26  77  102  

 

The direct and induced impacts during the set-up stages (one-offs) are estimated at around $19m, 
increasing to $30m if the induced impacts are included.  In terms of the ongoing impacts, the modelling 
suggests that the ongoing impacts will be greater than the one-offs.  Intuitively, this holds true because the 
ongoing activity spans multiple years, and therefore have greater opportunity to add to generate VA 
impacts.  The total (direct, indirect, and induced) impacts for the ongoing operation are $112m.  In total 
terms, this suggests that the opportunity could deliver around $142m VA.   

Looking at the different scenario, the overall scale of impacts will increase as larger opportunities are 
pursued.  The total VA, for the one-offs and the ongoing activities, are estimated as follows: 

• Scenario 500ha  $46m, 
• Scenario 5,000ha $335m, 

The overall scale of these impacts is material.  However, these impacts are subject to the project spending 
occurring.  The spatial distribution of the impacts is shown in the following table (Table 4-3).   
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Table 4-3: Regional Value Added Impacts - Offshore Shellfish - Base Case 
Direct and Indirect 

Region One-offs Ongoing Total 
$m % $m % $m % 

1  Kawerau 0.1  0% 1.7  2% 1.8  2% 
2  Ōpōtiki 0.5  2% 9.3  12% 9.8  10% 
3  Rotorua (in BoP) 0.3  2% 4.3  6% 4.6  5% 
4  Tauranga 3.7  19% 10.8  14% 14.5  15% 
5  Western Bay of Plenty 1.1  6% 2.4  3% 3.5  4% 
6  Whakatane 1.4  7% 6.3  8% 7.6  8% 
7  Rest of North Island 11.6  60% 33.0  43% 44.5  46% 
8  South Island 0.5  3% 8.9  12% 9.5  10% 
  Total 19  100% 77  100% 96 100% 

Total (Direct, Indirect, and Induced) 
Region One-offs Ongoing Total 

$m % $m % $m % 
1  Kawerau 0.1  0% 1.9  2% 2.0  1% 
2  Ōpōtiki 0.5  2% 9.9  9% 10.4  7% 
3  Rotorua (in BoP) 0.6  2% 5.8  5% 6.4  5% 
4  Tauranga 4.5  15% 13.5  12% 18.0  13% 
5  Western Bay of Plenty 1.8  6% 4.0  4% 5.8  4% 
6  Whakatane 1.7  6% 7.6  7% 9.3  7% 
7  Rest of North Island 19.4  65% 56.2  50% 75.6  53% 
8  South Island 1.2  4% 13.2  12% 14.4  10% 
  Total 30  100% 112  100% 142 100% 

 

Locations around the North Island will see material impacts.  This is predominantly because of the strong 
economic functions/role played by Auckland and Hamilton (as well as Tauranga) in the Golden Triangle, in 
supplying businesses.  During the construction period, around two thirds of the VA will be felt in the rest of 
the North Island. Some impacts will be felt in the local areas (and the surrounding Bay of Plenty 
regions/Territorial Areas), and these are associated with the ongoing activities.  Around 29% of the direct 
and indirect impacts ($23m) will be felt locally (base scenario and @4%, capex and opex): 

• Kawerau  $1.8m, 
• Ōpōtiki   $9.8m, 
• Rotorua (in BoP) $4.6m, 
• Western Bay of Plenty $3.5m, and 
• Whakatane  $7.6m. 

Importantly, these figures are relatively small, and reflect the base scenario.  Using the more aggressive 
scenarios (e.g., scenario 3) shows the substantial impact of scale – lifting the figures around 2.5 times.  

Clearly the scale of the operation is important. The flow-on implications point to potential for import 
substitution i.e. retaining some opportunities locally, thereby generating options to capture a larger share 
of the impacts locally.   
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4.2.3 Employment Impacts 

Table 4-4 shows the employment opportunities that will be supported by the different stages.  The 
construction and operations will generate additional activity throughout the economy, supporting 
additional labour, providing workers with jobs and incomes13.  The number of jobs associated with the 
estimated level of activity is estimated using the existing relationships between economic output and 
employment.  Employment data is measured in modified employment counts-terms (MECs), which reflects 
employee counts and working proprietors.   

 

Table 4-4: MECs Employed per year by Region once operational - Offshore Shellfish Base Case 
One-offs – Employment at peak (Max per year) 

Region MECs 
Direct and Indirect Total (includes Induced) 

1 Kawerau 1  2  
2 Ōpōtiki 8  9  
3 Rotorua (in BoP) 4  8  
4 Tauranga 59  68  
5 Western Bay of Plenty 30  35  
6 Whakatane 21  24  
7 RoNI 130  190  
8 Sth Island 7  14  

Total 261 348  

 
Ongoing - Employment at peak (per year) 

Region MECs 
Direct and Indirect Total (includes Induced) 

1 Kawerau 5  5  
2 Ōpōtiki 24  25  
3 Rotorua (in BoP) 10  14  
4 Tauranga 24  30  
5 Western Bay of Plenty 7  9  
6 Whakatane 13  16  
7 RoNI 62  106  
8 Sth Island 25  35  

Total 169 240 

 

At peak construction, the number of jobs supported is 261 if the direct and indirect effects are considered.  
Expanding the scope to include the total impacts (for the construction impacts) shows that up to 348 jobs 
will be supported throughout the economy.  Most of these are jobs are distributed across the rest of the 

 
13 This assumes that there is sufficient capacity in the local market, i.e., there are workers available.  In reality, businesses will use 
technology and other means to address capacity constraints where labour is not available.  Further, including productivity change 
will lower the employment effects presented.  
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North Island.  This is because most of the inputs (and the supply chains) will be sourced from outside the 
region.   

In terms of the ongoing employment effects for the base scenario (2,000 ha), the number of jobs supported 
in the local economy (BoP districts) is estimated to be between 58 and 69.  These jobs are likely to be 
concentrated in the main economic centres, as the modelling suggests. It is, however, important to 
consider the potential scale of the effects associated with the other scenarios. Using the high scenario 
(5,000ha), moves the total jobs supported by the ongoing activity up 1.2 to 2.5-times compared to the base 
– with up to 172 jobs supported in the BoP Region.  

In addition to looking at the peak jobs supported during the set-up phases, it is necessary to also consider 
the ongoing jobs, i.e., those relating to the ongoing operation.  Noting the construction period covers five 
years, so the supported employment also covers that period (with peaks and troughs matching the 
construction spending).  However, once operations begin, the supported jobs translate into a more 
permanent feature of the business landscape and the labour market. The operational activity ramps up 
over several years and the jobs are supported ‘every year’ and ongoing beyond the assessment period. 

 

4.2.4 Sensitivities 

In order to identify the spread of outcomes, a Monte Carlo Simulation was used to measure the change in 
the CBR if the key variables were changed.  Figure 4.2 shows the outcomes of the MCS.   

Figure 4.2:  Distribution of Outcomes (Monte Carlo Simulation) – Offshore shellfish (base scenario) 

 

 

 

 

 

 

 

 

 

 

 

 

Three key points are evident from the MCS: 

• The CBR of the outcomes remains positive (greater than 1) in almost half of the model runs, with 
49% indicating that benefits are greater than costs. 

• 51 per cent of the runs return a CBR that is lower than 1, 49% are below the base case and 2% are 
lower than the 1 but above the base case. 

• 51% percent of the model runs return a CBR that is greater than the base case CBR of 0.991. 

 

1.00 
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4.3 Conclusion 
The offshore shellfish opportunity will create employment and deliver a range of economic benefits.  It will 
have a positive impact in the form of jobs (salaries and wages) and household income. These impacts will 
be received by communities in Ōpōtiki and the surrounding Bay of Plenty, as well as other regions 
throughout New Zealand.   

Under the base scenario (4%), the offshore seaweed opportunity is expected to deliver a marginal long 
term position of -$2m, at a CBR of 0.99.  This position is a product of the long timeframe and the relative 
scale (small) of the benefits and costs.  While the benefits accrue over the longer timeframe, the 
discounting reduces the relative ‘weight’ of those impacts.  

Under a no-discounting position, the CBR is greater than 1.  This suggests that if the roll-out timeframe 
could be reduced, then the opportunity would return more favourable metrics.  It is worth noting that the 
shellfish opportunity would also deliver other values, that would lift the overall CBA.  These include eco-
system services and other non-market values.  Considering that the CBR is in a negative position (-$2m) 
over the 30 year period.  Put differently, the additional benefit that is needed is around $240,000 over the 
long term (and aligned with production) to return a neutral CBR (1).  

The analysis shows that using a larger operation would yield greater positive outcomes.  Replicating the 
analysis for the larger operation (scenario with 5,000ha) returned a CBR of 2.20.  This highlights the 
implications of scale, with larger operations generating a relatively larger positive impact.   

The economic assessment shows that the opportunity will support local employment and have a positive 
economic impact in the region.  The opportunity is projected to have a total VA impact of $142m over the 
next thirty years (PV @4%), with a material effect on employment and is expected to sustain around 
240MECs annually, when operating at full capacity. While the impacts of capital expenditure, through 
construction and setting up of each operation, are one-offs, they continue to add to the overall income 
distributed, however, the sizes are comparatively small.  The impacts of the capital expenditure are 
expected locally and beyond the immediate boundaries of Ōpōtiki.  Like the other aquaculture 
opportunities, there could be ways to retain a larger share of the impacts locally.  This could be achieved 
by developing the local support industries to ensure that a larger share of the inputs is procured locally.  
However this would need to be done in a way that is competitive in terms of price, quality, and quantity 
parameters.   
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5 Offshore Seaweed 
The seaweed opportunity is based on the information in the financial modelling prepared by TrigPoint 
Capital Limited.  The core assumptions are summarised below, with a view to maintain visibility of the 
process, and to enable the project team to track changes in the input assumptions as the project unfolds 
into the future.  The overall structure is consistent with the preceding sections.   

Again, a key feature of the process is the long lead-in times and development timeframes, and the delay in 
when the potential benefits are realised.  The potential scale of the operations is a driver of the likely scale 
of impacts.  For the economic assessment, the underlying assumptions take a conservative position.  Three 
scenarios with different sizes are considered and reported.  Using the scenario descriptions from the 
financial modelling, the assessment considers (the financial modelling includes other scenarios that are not 
included here, and the numbering is shown): 

• Scenario 1 (2):    250 consented hectares,  
• Scenario 2 (3) (Base Case):  500 consented hectares, and  
• Scenario 3 (4):    1,000 consented hectares. 

 

5.1 Key Assumptions 
The key assumptions are outlined below, structured into the main drivers, i.e., the costs and benefits.  We 
note that the project timelines include the necessary consents, and construction would not commence 
until the necessary approvals have been obtained.  This implies that the benefits will only be realised over 
the medium to long term, after operations have started.  This time difference has the effect of reducing 
the relative weight of the future benefits.  A zero percent discount rate is applied to show how the 
opportunity performs on a more neutral (time value of money) basis.  Regardless, a long-term view of the 
opportunity is needed to appreciate the underlying potential, and how the opportunity could support local 
activities.  The assumptions take a conservative view, allowing sufficient time for the process to unfold.  
Accelerating the overall timeframe will deliver more benefits, sooner.   

The aspects driving the results are summarised below.  Both the one-offs and the ongoing elements are 
highlighted.   

 

5.1.1 Costs 

The costs associated with establishing and operating each of the aquaculture opportunities (specifically the 
seaweed opportunity) are discussed below: 

• The opportunity will be delivered in stages, starting with the consenting process, the development 
and building activity and then the operational activities will commence.   

• The consenting costs are estimated at $300,000, and this will be spread over three years.  
• The infrastructure will be developed over a seven-year period, finishing around 2034.  The 

development will start with capital expenditure on the containers and plant and equipment.  Plant 
and equipment make up the largest share of the overall capex - $4.5m is earmarked for the plant 
and equipment and another $1.5m for the containers.  The capital expenditure includes spending 
on establishing the seaweed farming activity, and the capex is linked to growing rope, backbone 



 

Page | 39 

 

lines and elements like wraps, floats, and anchors.  Allowance is made for acquiring a vessel.  This 
spending is estimated at around $9m.   

• In terms of the processing part, the modelling includes allowance for land, buildings and plant and 
equipment to the value of $5m.   

• The operational costs are estimated at $4.8m when operating at capacity.  The following line items 
are included in the operational costs: 

o Utilities (e.g., power), 
o Water, 
o Growing spool and so forth, 
o Cleaning and seeding costs, 
o Harvesting fees, 
o Industry charges (e.g., AQNZ, wharfage line levies), 
o Administration, and 
o Transportation and processing costs. 

 

5.1.2 Benefits 

In terms of the benefits, the revenue is assumed to be ‘new activity’ and a gain to the local economy.  The 
annual revenue is estimated at $6.75m once operational and at capacity.   

As part of the benefit assessment, the employment effects are included.  The employment benefits are 
adjusted to account for opportunity costs and displacement effects.  As mentioned earlier, opportunity 
cost accounts for the fact that a person going into a job does not necessarily see their welfare increase by 
their increase in income. While unemployed, a person can utilise their time for other activities, and gain 
satisfaction from this.  The displacement effects account for the fact that if an intervention moves an 
individual from one job to another, or changes the timing of when effects (like jobs) occur.  The underlying 
principles of these adjustments as applied in the assessment align with the NZ Treasury’s guidelines.  This 
assumes that the labour value (wages and salary) are costs, and only a portion of it presents a (net) benefit 
to society.  These costs are included under the ‘cost heading’ and the benefits are recorded as described. 

 

5.1.3 Other Considerations 

The nature of project funding is an important consideration. If the project is publicly funded (raised through 
general taxes or rates), then other costs are introduced, and these are referred to as deadweight losses.  
We have assumed that public funding would not be required.   

Using the same approach as with the other opportunities, we have assumed that the necessary supporting 
infrastructure (e.g. wharves) is in place and sufficient. 

 

5.1.4 Spatial Patterns 

The spatial patterns mirror those used in the earlier section for the economic impact assessment as well as 
a cost benefit analysis.  The CBA reflects the wider spatial area but given that most of the activity will be 
locally, it does have a local bias.  In contrast, the EIA has a more explicit spatial dimension and considers 
the flow of impacts across the different parts of the Bay of Plenty and the rest of New Zealand.  The spatial 
impacts are based on M.E’s proprietary Multi-regional Input Output model.   



 

Page | 40 

 

The economic impacts of the one-off, capital expenditures as well as the ongoing/operational spending are 
modelled.  In terms of the spatial distribution of activity, we have assumed that the operations will be 
focused in Ōpōtiki district. Rather than considering the Bay of Plenty region as a whole, the following 
territorial authority areas are included: 

• Whakatane, 
• Kawerau, 
• Rotorua, 
• Tauranga, and 
• Western Bay of Plenty. 

In addition, the rest of the North Island and the South Island are also included in the modelling.   

It is critical to look past the concentration of some impacts in the large economic centres, to see the impacts 
and how the opportunities could impact locally, in regional BOP.  The capital expenses were allocated 
across NZ, based on the type of spending and the sectors that will need to respond to deliver the required 
business inputs.  For example, the consenting costs are distributed to Auckland and Wellington.  This 
suggests that items like legal service, as well as scientific, and engineering services will be procured from 
these centres to support the consenting process.   

The next section summarises the results.   

 

5.2 Results 
This section summarises the results of the assessment and a sensitivity analysis. The CBA is dealt with first 
before the EIA results are presented.  The Monte Carlo Simulation is also discussed and is seen as way to 
assess the sensitivities.  Several discount rates are used to translate future cash flows (benefit flows, 
positive and negative) into present values.  Selecting a discount rate is important because it has a material 
impact on the results.  A high discount rate reduces the ‘value’ of cashflow (and benefits/costs) that occur 
in the future.  This means that more weight is placed on the short term values.  Discounted Cash Flow 
analysis (DCF) is used to translate future costs and benefits into a single value, i.e., how much is the future 
costs/benefits worth today.   

The default rate (4%) that is used in the analysis is based on the Waka Kotahi suggested rates.  A range of 
discount rates are used to show the range of outcomes (and the relative sensitivity of the results to 
alternative discount rates).  The importance of, and implications of using different discounts rates, are 
discussed earlier (see section 2.2.1).  We note that Treasury suggests a discount rate of 5%.  Therefore, the 
results are shown using several different rates.   

 

5.2.1 Costs and Benefits 

The analysis timeframe covers 30 years with the first decade representing the consenting and construction 
periods.  This means that the benefits are only expected after the first decade.  

The CBA results for the offshore seaweed base scenario are shown in Table 5-1. 
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Table 5-1:  CBA results for the seaweed operation 
  S’m 0% 2% 4% 6% 8% 

Benefits 
Revenue 134 92 65 46 34 
Employment 2 2 1 1 1 
SUB-TOTAL 136 94 66 47 35 

Costs 
Capex 20 18 16 14 13 
Opex 122 88 66 50 39 
SUB-TOTAL 142 106 82 64 52 

Costs-Benefits 
NET POSITION (6) (12) (16) (17) (17) 
CBR 0.96 0.88 0.81 0.74 0.67 
BENEFIT/LOSS PER YEAR (0.20) (0.42) (0.52) (0.57) (0.57) 

 

Based on the assumptions for base case scenario (500ha), the offshore shellfish operation is projected to 
deliver a negative net benefit position of -$16m (at 4%) over 30 years. This is equal to an annual loss of 
$0.52m. The revenue and employment benefit have present values of $65m and $1m (at 4%), respectively, 
over the next 30 years. The present value of the costs, both capital and operating expenditure, is estimated 
at $82m.  Overall, establishing the offshore seaweed opportunity at this scale is not expected to yield 
favourable outcomes, with the costs outweighing benefits, and returning a Cost-Benefit Ratio (CBR) of 0.81 
(less than 1).  When discounting at the lower rates, this scenario is not expected to create positive net 
benefits at a rate of 2% (CBR of 0.88) and at a zero rate (CBR of 0.96).  

Considering the scenarios with the different scales (smaller and larger), the results improve and return the 
following CBR (@ 0% and 4%): 

• Scenario with 250ha 0.67 and 0.84, and 
• Scenario with 1,000ha 0.84 and 0.99. 

This illustrates that the seaweed opportunity is, like the others, sensitive to scale and timing.  Using the 
zero discount rates, the scenarios with the larger operations return positive results.  

The cumulative positions of the three scenarios are shown in Figure 5.1.  In particular, the magnitude of 
differences in scale can be seen across the scenarios considered.  The scenario with the smallest consented 
area has a lower profile than the other two.  The smaller option does not reach a positive position even 
over the thirty year assessment period. The other two scenarios, which are both larger and include the 
base scenario, break even towards the end of the assessment period. 

An important point to note is that 
the CBA is based on reasonably ‘low 
level’ processing.  If seaweed is 
processed to higher-value products 
(than those used in the 
assessment), then the CBA is likely 
to be more favourable.  This is an 
area where there are likely to be 
greater returns and further work is 
needed to determine this upside 
potential.   

 

Figure 5.1: Cumulative Position - Offshore Seaweed 
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5.2.2 Economic Impacts 

The economic impacts are assessed by looking at how the capital expenditure and the ongoing activities’ 
supply chain effects are likely to flow through the local economy.  The economic impacts are estimated 
using a 106 sector MRIO model.  The model reflects the supply chain effects14.   

The Value Added (VA) impacts arise as the new activity takes place (after adjusted for displacements and 
activity that would have occurred regardless of the opportunity). The impacts are reported in terms of: 

• ‘Direct and indirect impacts’ – when a business responds to new activity (e.g., a shock) and 
spending in the economy shows how the businesses change in response to the new activity.  The 
economy responds by firstly increasing (or decreasing) activities supplying the goods and services, 
needed to address that initial demand.  This is the direct effect.  All firms supplying the businesses 
responding to the initial spending, adjust their outputs, stimulating further rounds of impacts, and 
so forth.  Further (flow on) rounds of activity are needed to meet the extra demand and these 
rounds are called the indirect impacts.   

• The induced impacts:  As businesses respond to the economic change (the direct and indirect 
impacts explained above), they employ additional workers (by increasing staffing hours, employing 
more people, or working overtime).  This leads to a lift in salary and wage payments to households, 
i.e., more salaries and wages paid to workers in return for their labour.  Businesses also make 
additional profits, reported as operating surpluses. As these increase a share is returned to 
households through dividends (paid to business owners or investors).  As households spend their 
returns or earnings, another round of effects is created (i.e., household spending).  These are 
termed induced impacts.   

• The ‘total impact’ reflects the sum of the direct, indirect, and induced impacts. 

The impacts are reported using a discount rate of 4%, and the results are shown for the 2% and 6% discount 
rates to provide context. 

The VA impacts for the offshore seaweed opportunity (base case) are shown in Table 5-2Error! Reference 
source not found..  The table differentiates between the one-off impacts (consents and construction) and 
the operational (ongoing) effects.   

 

Table 5-2:  Economic Impacts (Seaweed):  Value Added Impacts 
Value Added 

($’m) Discount Rate 
One-offs Ongoing Total 

One-offs plus Ongoings 
($m) ($m) ($m) 

Direct and Indirect 2% 16  71  87  
4% 14  50  64  
6% 13  36  48  

Total 
(Direct, indirect and 

induced) 

2% 25  102  127  
4% 22  72  94  
6% 20  52  71  

 

 

 
14 Sometimes referred to as multiplier effects; we do not use multiplier to estimate the impacts as this can mis-represent the 
impacts. 
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For the offshore seaweed opportunity, the direct and indirect VA impact of the construction and installation 
of infrastructure (capital expenditure) is expected to be $14m at the 4% discount rate. When the induced 
impacts are included, this total rises to $22m in VA impacts.  The main share of the impact is generated by 
the effects of the ongoing activity, where the direct and indirect VA impact is $50m during the thirty-year 
period assessed. Again, once the induced impacts are included, total VA impact of the ongoing activity is 
expected to be around $72m.  In total, across both construction and ongoing activity, the sum of all VA 
impacts of this opportunity is projected to be $94m over thirty years. 

The regional distribution of the direct and indirect VA impacts is shown in Table 4-2Table 5-3. 

 

Table 5-3:  Regional distribution of VA impacts ($’m) 
Direct and Indirect 

Region One-offs Ongoing Total 
$m % $m % $m % 

1  Kawerau 0 0% 1  1% 1 1% 
2  Ōpōtiki 0 2% 22  44% 22 32% 
3  Rotorua (in BoP) 0 2% 2  3% 2 3% 
4  Tauranga 3 21% 4 8% 7 12% 
5  Western Bay of Plenty 1 6% 1  2% 2 3% 
6  Whakatane 1 7% 2  5% 3 6% 
7  Rest of North Island 8 57% 13  27% 21 35% 
8  South Island 1 4% 4  9% 5 8% 
  Total 14 100% 50  100% 64 100% 

Total (Direct, Indirect, and Induced) 
Region One-offs Ongoing Total 

$m % $m % $m % 
1  Kawerau 0 0% 1 1% 1 1% 
2  Ōpōtiki 0 2% 23 32% 23 23% 
3  Rotorua (in BoP) 1 2% 3 4% 3 3% 
4  Tauranga 4 16% 6 9% 10 11% 
5  Western Bay of Plenty 1 6% 2 3% 3 4% 
6  Whakatane 1 6% 4 5% 5 5% 
7  Rest of North Island 14 62% 27 37% 40 44% 
8  South Island 1 5% 7 10% 8 9% 
  Total 22 100% 72 100% 94 100% 

 

The regions with the largest shares of direct and indirect impacts are Ōpōtiki (32%), RoNI (35%), and 
Tauranga (12%). For Ōpōtiki, this share is driven by capturing a large portion of the ongoing activity (44%) 
compared to the construction and set-up activity (2%). It is assumed that the ongoing operation of the 
seaweed opportunity is relatively labour intensive, as such a high proportion of the direct and indirect 
ongoing impacts will be focused on workers in Ōpōtiki. However, for the one-off construction and 
installation activity, the main economic centres are expected to receive large shares of the direct and 
indirect impact. Around 57% of the capital expenditures direct and indirect VA impact is accounted for by 
the RoNI region. Tauranga receives a notable share of 21%, while the other Bay of Plenty regions combine 
for around 18%.   
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The table also shows the total VA impacts, i.e. the induced impacts are included.  When these induced 
effects are included, the overall VA impact is projected to be further concentrated in the RoNI regions.  As 
the RoNI contains NZ’s largest economic hubs, these are the centres of gravity with many goods and 
services delivered to the rest of NZ ‘flowing through’ these large cities.  Tauranga plays a similar role within 
the Bay of Plenty as the region’s main economic hub.  As a result, Tauranga captures a large proportion of 
the impacts within the Bay of Plenty.  As such the largest share of the VA impacts, when induced impacts 
are considered, is $40m (43%) to RoNI. Regardless, Ōpōtiki still captures a noteworthy share of the VA 
impacts, i.e. 25%, equating to $23m.  

As is the case with the other opportunities, one-off impacts are concentrated outside the BoP and Ōpōtiki 
areas.  In addition, the ongoing activities’ impacts also flow out of the region to the larger centres.  This 
underscores the fact that the smaller economies leak some economic flows to the larger areas.  Re-
capturing some of this leakage will not only improve the local welfare and economic activity but will also 
help to revitalise the local economies.  This points to the potential to use the opportunities as catalysts for 
further economic development. 

In terms of the other scenarios, they are larger in scale and consequently, they will also deliver higher VA 
impacts.  The total impacts (VA) at 4% are: 

• Scenario 1 (250ha) $55m, and 
• Scenario 3 (1,000ha) $180m. 

 

5.2.3 Employment Impacts 

As the opportunity will generate new activity in the economy, it is possible to estimate the associated 
employment levels.  That is, the additional labour to complete the work15.  The number of jobs associated 
with the estimated level of activity is estimated using the relationships between economic output and 
employment across each of the 106 sectors. The employment data is measured in terms of modified 
employment counts (MECs), which includes a count of employees as well as working proprietors.  

Table 5-4 summarises the employment impacts for scenario 2.  The table shows the peak employment for 
the establishment-, (one-off activities) and operational (ongoing) phases.  At the height of the construction, 
the number of jobs supported is estimated at 147 for the direct and indirect effects, increasing to 193 if all 
the flow-on impacts (including the induced impacts) are considered. Large shares of the impacts are felt in 
the rest of the North Island, as well as Tauranga. This shows the impacts of leakage out of the area and the 
potential to procure the goods and services locally because most of the inputs (and the supply chains) will 
be sourced from outside the region.   

With reference to the ongoing employment impacts, the numbers are smaller than the jobs supported by 
the construction activity. For the base case (500 ha), the ongoing jobs (once operating at capacity) is 
estimated at between 112 and 149. The range shows the direct and indirect employment impacts, and the 
upper end is the total impacts. Importantly, these jobs will be supported throughout the entire economy 
and in the value chains. Once operating at the anticipated capacity, these jobs are permanent. It should 
not be confused by the direct employment caused by the opportunity (as a business).   

 
15 This assumes that there is sufficient capacity in the local market, i.e., there are workers available.  In reality, businesses will use 
technology and other means to address capacity constraints where labour is not available.  Further, including productivity change 
will lower the employment effects presented.  
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Table 5-4: MECs Employed per year by Region once operational – Offshore seaweed (Scenario 2) 
One-offs – Employment at peak (Max per year) 

Region MECs 
Direct and Indirect Total (includes Induced) 

1 Kawerau 1 1 
2 Ōpōtiki 2 2 
3 Rotorua (in BoP) 4 6 
4 Tauranga 45 49 
5 Western Bay of Plenty 11 14 
6 Whakatane 15 17 
7 RoNI 60 90 
8 Sth Island 9 14 

Total 147 193  

 
Ongoing - Employment at peak (per year) 

Region MECs 
Direct and Indirect Total (includes Induced) 

1 Kawerau 3  4  
2 Ōpōtiki 122  125  
3 Rotorua (in BoP) 6  10  
4 Tauranga 18  25  
5 Western Bay of Plenty 5  8  
6 Whakatane 8  12  
7 RoNI 41  82  
8 Sth Island 21  30  
Total 224  297  

 

In terms of the local employment effects, the total scale is noticeable, with good linkages and local impacts 
(in Ōpōtiki). The size of the employment is noticeable in Ōpōtiki, and this is partially due to the type of 
activity and the linkages to the rest of the economy.  The number of jobs supported in the local economy 
(through the supply chains) is estimated to be between 61 and 72 in the local BoP area (excluding 
Tauranga). These are the annual jobs supported at the peak of the construction activity. For the ongoing 
activity, the number of (supported) jobs is estimated to be between 72 and 80 in the rural BoP area 
(excluding Tauranga), at full production capacity. 

The larger scenario (1,000 ha) will support a total of 297 jobs (per year) once operating at capacity. Of this, 
159 will be in regional BoP (i.e., excluding Tauranga). The lower scenario will support a total of 74 when 
operating at full capacity, 40 of these in rural BoP. 

 

5.2.4 Sensitivities 

A Monte Carlo Simulation was used to measure the change in the CBR if the key variables were changed.   
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Figure 5.2: Distribution of Monte Carlo Outcomes - Offshore Seaweed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The results of the Monte Carlo Simulation show that:  

• There is a broadly even split between the CBR of MCS outcomes and the CBR of the base case, 
with 49% above and 51% below the CBR (0.808).  Regardless, the results are mostly still below 1 
(the key threshold).   

• 3% of outcomes have a CBR over 1.00, which indicates positive net benefits where total benefits 
are greater than costs.  This is a relatively small portion.   

• 97% of outcomes have a CBR less than 1.00, indicating negative net benefits where total costs are 
greater than benefits. Within this group is runs where the CBR was greater than the base case but 
still lower than 1.00 the CBR, accounted for 46% of the models runs. 

 

5.3 Conclusion 
The economic assessment shows that the opportunity will support local employment and have a positive 
economic impact in the region.  Based on the analysis, the economic impact of the opportunity is projected 
to have a total VA impact of $94m over the next thirty years and supporting local employment effects.  
While a share of the impacts will be felt throughout NZ, the local Ōpōtiki rural BoP communities will also 
feel positive effects.   

The long development timeframe means that the analysis returns a marginal result (i.e. the CBR is less than 
1).  However, adjusting the discount rates to place less emphasis on the time value of money, shows that 
the seaweed opportunity is expected to return a smaller negative net benefit of -$6m, at a CBR of 0.96 
(under no discounting).  Finding ways to contain the development costs, while maximising the activity and 

1.00 

0.81 



 

Page | 47 

 

keeping the supply chains locally, will add to the positive outcomes of this opportunity.  Similarly, targeting 
higher value uses for the seaweed, and adding more value locally before exporting (to the rest of NZ and 
internationally) is likely to improve the relationship between the cost and benefits.  Adding non-market 
values would also improve the relationship. 
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6 Other Impacts 
In addition to the market driven impacts discussed earlier, the opportunities will deliver a range of non-
market benefits and effects.  These wider social and environmental effects are difficult to express in 
qualitative terms (size) or to monetise them.  But, this does not make these effects any less important.  This 
section provides high level commentary about these impacts and how the opportunities might deliver 
them. 

The non-market effects capture elements that are not revealed through normal transactions (in the 
economy, between different agents). In the case of Ōpōtiki and the rest of the rural BoP, the effects of the 
construction and ongoing activities are viewed from a qualitative perspective.  These are put in the context 
of the profile and trends within the community.  The commentary is then presented in terms of the general 
direction and against the local context.  Importantly this section is not intended to be a full social, cultural, 
or environmental assessment.   

The section covers: 

• Employment related considerations, 
• Environmental aspects, and  
• Use values (e.g. leisure and recreational issues).  

6.1 Employment-related considerations 
It is estimated that, as of June 2020, the Ōpōtiki District has population of 10,000, and the local population 
had grown by around 10% between the 2013 and 2018 census periods.  StatsNZ’s population projections 
are suggesting minimal growth over the long term.  Under StatsNZ’s medium projection, the population is 
expected to grow at 0.1%/y with a net increase of 240, through to 2048.  This is based on growth over the 
short term, and a flat to declining trajectory over the medium to long term.   

Generally, the area has been lagging other areas in terms of attracting and securing business growth.  And 
this is making it difficult to attract new industry and investment to the area, forming a vicious circle to 
undermining the local competitiveness and ability to compete for business investment.  However, the 
harbour development is addressing some of these structural weaknesses and acting as a catalyst for other 
developments, like the aquaculture opportunities.   

The aquaculture opportunities will provide immediate and ongoing opportunities to the local communities.  
Growing the local industry, and the linkages to other parts of the economy will increase the relative 
attractiveness of the local area.  In turn, this could result in an increase in the population of the Ōpōtiki 
region as residents respond to the local opportunities and stay in the area.  Over the medium to long term, 
these patterns will enhance social cohesion and relatedness.  Developing the local aquaculture will also 
contribute towards developing a sense of place and pride.   

While the four opportunities each have an ability to retain attract workers to the area, the area will still 
compete with the larger economies to secure investment.  This means that finding local labour and linking 
residents to the employment opportunities would serve to keep a potentially larger share of impacts locally.  
Tapping into the region’s quality of life, and natural endowments, could be one way to improve the 
successes associated with attracting labour while supporting local supply chains to respond to the 
opportunities.   
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Other tangible outcomes of the opportunities relate to employment, specifically jobs and income.  The 
Ōpōtiki District has higher unemployment levels that are higher than the New Zealand levels.  The Census 
shows that the local unemployment rate was 7%, compared to a national rate of 4%.  At the same point 
labour force participation was also lower than the national average, with 35% identifying as not in the 
labour force compared to 31% nationally.  Clearly, providing local job opportunities would enable more 
people to participate in the labour market.  In turn, the additional salaries and wages returned to 
households, would alleviate poverty pressures.   

The potential employment impacts in Ōpōtiki across the different opportunities range from around 25 to 
over 60 (depending on the scenario).  Clearly, the level of employment would be a positive contribution in 
the local context.  The analysis of the occupational needs of the aquaculture opportunities shows that there 
is the potential for a diverse range of jobs to sustained within Ōpōtiki (discussed in the next section).  It is 
likely that the effect of this will be decreasing unemployment and increasing economic activity within the 
community.  

Ōpōtiki District has one of the highest concentrations of Māori in New Zealand. According to 2018 Census, 
63.7% of the district’s population identified as Māori.  With the high proportion of Māori in the district, and 
the general over-representation of Māori in social statistics, providing local economic development and 
employment opportunities, would aid in addressing some of these statistics.  This will have an impact on 
several areas, such as:  

• Enabling responsible use of natural resources, in a way that benefit the community, 
• Enhancing Māori economic activities, 
• Deliver goods and services to the local community (especially fresh food from the aquaculture 

opportunities), 
• Enabling households to take better care in terms of health, education, training, whānau, and social 

services. 

 
Note:  We suggest that the wider social and cultural effects be analysed by relevant experts.   

 

6.2 Environmental Impacts 
The potential environmental impacts differ between the four aquaculture opportunities. Three of the 
opportunities are primarily undertaken in offshore marine environments, while one is land based. All 
opportunities help to reduce the dependence of harvesting wild marine species to support the growing 
consumption of seafood. This is a positive impact of the aquaculture, as it contributes to food security in 
an environmentally sensitive way.  Crucially, how the opportunities are delivered will have a marked impact 
on the degree of environmental impacts.   

The three offshore opportunities present the potential for the greatest environmental impacts. Initially, the 
opportunities require some degree of altering the existing environment and ecosystems to install the 
necessary infrastructure for the offshore farming components.  The farming of native species reduces the 
risk of introducing potentially invasive species escaping the farming area and having a negative impact on 
wild marine life. However, the spill over effects of waste and diseases (due to concentrations), for the 
offshore finfish opportunity, could have a negative impact on the surrounding environment and 
ecosystems. On the other hand, the shellfish and seaweed opportunities may be beneficial through the 
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provision of ecosystem services, particularly as they can play a role as artificial habitats for fish and other 
marine life.  

As the RAS finfish opportunity is land based, the potential impact of the opportunity is significantly different 
to the other three. The hatcheries and grow out components of the operation are self-contained systems, 
and therefore, the risk to natural environments and ecosystems is reduced.  This is because of the mitigated 
risks associated with spill over of waste and a reduced likelihood of farmed fish escaping and mixing with 
wild species. However, this opportunity does have a higher carbon footprint due to higher energy and 
resource needs.  

Generally, we have assumed that the different opportunities would be delivered using high quality 
environmental management approaches that would mitigate the potential impacts.  Further, the shellfish 
opportunity will assist in filtering the water, improving its quality and thereby providing ecosystem services.  
The seaweed opportunity will provide additional habitat and a nursery environment.  Clearly, these are 
important, non-market, benefits that the activities will deliver.   

 

6.3 Leisure and Recreational Impacts 
With the installation and operation of the three offshore aquaculture opportunities, a designated area of 
the ocean off the Ōpōtiki coast will used.  The total size that would be lost (reduced access) to recreation 
and leisure (or other commercial users) would depend on the opportunity (and scenario) that is eventually 
developed.  While the area will be restricted to the general public, limiting recreational fishing and marine 
activities, the allocation of the offshore area is small relative to the surrounding area.  In addition, 
establishing the opportunities could in fact enhance recreational opportunities.  For example, the mussel 
farms in the Firth of Thames are well known for the recreational fishing because they provide habitat for 
fish like snapper.  As such, the impact on leisure and recreational activities of the three offshore aquaculture 
opportunities is expected to be minimal.  Furthermore, as the RAS Finfish is located entirely on land, no 
impact is expected provided it is not developed on public land (because that would exclude other uses that 
might deliver public benefits. 

Establishing the offshore facilities would add navigational risks.  It is assumed that the infrastructure would 
be developed in a way that reduces, or mitigates, these risks.  However, some risks would remain and could 
relate to collisions with the facilities, or vessels colliding with flotsam or jetsam (from the farming facilities).  
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7 Wider Employment Considerations 
The aquaculture opportunities have the potential to stimulate the rural Bay of Plenty economy, creating 
and sustaining employment.  The jobs will have different attributes and fall in different parts of the 
economy.  Not all jobs are permanent.  The construction impacts and jobs are temporary in nature.  But 
they provide important and useful links between the community and the investment activities.   

This section considers the effects of the opportunities on Māori employment.  The section also provides a 
high level summary of the projected employment in occupational terms.  The results are discussed 
separately.  Both the one-off and ongoing impacts are discussed.  The ongoing jobs are seen as ‘higher’ 
quality opportunities for the community, as the jobs created represent continuous employment16. 

 

7.1 Māori Employment 
The total employment impacts as estimated for each of the aquaculture opportunities have been adjusted 
to reflect the employment impacts to Māori.  Using StatsNZ data (Census 2018), the proportions of Māori 
employed, by industry, and by region have been applied to the employment impacts.  The output of this 
combination is an indication of the number of Māori jobs.  Essentially, the approach combines the sector-
ethnicity relationship to the employment impacts.   

These estimates provide an indication of what the employment distribution (by ethnicity) based on known 
and existing patterns.  As the future activity of the aquaculture opportunities is modelled over a long time, 
it can be expected that there will be changes within the ethnic representation of the population which will 
subsequently have an impact on the outcomes.  however, the rate of this change is unknown, and 
therefore, not included in the analysis.   

 

7.1.1 One-off Activity  

The employment impact on Māori of the one-off construction activity, by region, for each of the 
aquaculture opportunities is shown in Tables Table 7-1 through to Table 7-4.  The results are reported 
across the direct and indirect impact and the total impact. The direct and indirect employment impacts to 
Māori range from 39 to 107 jobs (at the peak) while the total employment impacts are between 50 and 
145 jobs. For the two finfish opportunities, people identifying as Māori are projected to represent around 
17% of the total employment impact and have a higher number of jobs.  Regarding the shellfish and 
seaweed opportunities, while the employment impact is small, the proportions are higher, at 28% and 25%, 
respectively.  Crucially, this is the total employment throughout the value/supply chains (not the jobs 
associated with the operations themselves).  Clearly, the total number of jobs represented by Māori is 
associated with the size of the activity and the sectoral spread. In turn, these are also impacted by the 
current employment-sectoral mix.  The share of Māori in the overall employment impact is driven by the 
distribution of the activity across the regions.  The overall concentration of Māori in the local economy 
means a slightly higher concentration of Māori in the employment impacts locally.   

 
16 Continuous in the sense that at the expect level of output, the employment demands of the opportunities will occur as long as 
the aquaculture operation is in existence.  
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Table 7-1: Māori MECs employed at peak year of one-off construction activity - Offshore Finfish 
One-off - Māori Employment at peak (per year) 

Region 
MECs 

Direct and Indirect Total (includes Induced) 
1  Kawerau 1  1  
2  Ōpōtiki 7  8  
3  Rotorua (in BoP) 4  7  
4  Tauranga 24  28  
5  Western Bay of Plenty 7  9  
6  Whakatane 10  12  
7  RoNI 43  66  
8  Sth Island 8  11  
Total 105  142  

 

Table 7-2: Māori MECs employed at peak year of one-off construction activity - RAS Finfish 
One-off - Employment at peak (per year) 

Region 
MECs 

Direct and Indirect Total (includes Induced) 
1  Kawerau 1  1  
2  Ōpōtiki 2  3  
3  Rotorua (in BoP) 6  9  
4  Tauranga 20  23  
5  Western Bay of Plenty 8  10  
6  Whakatane 12  14  
7  RoNI 52  77  
8  Sth Island 5  8  
Total 107  145  

 

Table 7-3: Māori MECs employed at peak year of one-off construction activity - Offshore Shellfish 
One-off - Employment at peak (per year) 

Region 
MECs 

Direct and Indirect Total (includes Induced) 
1  Kawerau 1  1  
2  Ōpōtiki 4  4  
3  Rotorua (in BoP) 2  3  
4  Tauranga 10  11  
5  Western Bay of Plenty 6  7  
6  Whakatane 8  9  
7  RoNI 21  30  
8  Sth Island 1  1  
Total 52  66  

 

Table 7-4: Māori MECs employed at peak year of one-off construction activity - Offshore Seaweed 
One-off - Employment at peak (per year) 

Region 
MECs 

Direct and Indirect Total (includes Induced) 
1  Kawerau 1  1  
2  Ōpōtiki 3  3  
3  Rotorua (in BoP) 1  2  
4  Tauranga 7  9  
5  Western Bay of Plenty 5  5  
6  Whakatane 6  7  
7  RoNI 16  23  
8  Sth Island 1  1  
Total 39  50  
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7.1.2 Ongoing Activity 

The impact of the ongoing activity on Māori employment, associated with the different aquaculture 
opportunities are shown in Table 7-5 through to 7-8.  The direct and indirect employment impacts to Māori 
range from 41 to 136 jobs, while the total employment impacts are between 50 and 200 jobs.  Ōpōtiki and 
Kawerau have very high relative shares of Māori in the local employment base.  These patterns are reflected 
in the employment outcomes – both locations see a large share of employment impact falling towards the 
Māori labour force.  Broadly, three opportunities (excluding offshore seaweed) see a quarter (24%) of the 
MECs associated with the Māori labour force.  Considering the total impacts (i.e. including all the flow on 
impacts), the 22% of the employment impacts are associated with Māori.  The offshore seaweed 
opportunity has a higher proportion, with 38% of direct and indirect impact jobs and 34% of total impact 
jobs associated with Māori workers.  This is because a relatively larger share of the activity is expected to 
be based in Ōpōtiki, as well as the different processing activities.   

 

Table 7-5: Māori MECs Employed per year by region once operational - Offshore Finfish 
Ongoing - Employment at peak (per year) 

Region MECs 
Direct and Indirect Total (includes Induced) 

1  Kawerau 12  13  
2  Ōpōtiki 51  53  
3  Rotorua (in BoP) 12  17  
4  Tauranga 15  19  
5  Western Bay of Plenty 4  5  
6  Whakatane 18  22  
7  RoNI 35  58  
8  Sth Island 9  13  
Total 156 200 

 

 

Table 7-6: Māori MECs Employed per year by region once operational - RAS Finfish 
Ongoing - Employment at peak (per year) 

Region 
MECs 

Direct and Indirect Total (includes Induced) 
1  Kawerau 11  12  
2  Ōpōtiki 41  43  
3  Rotorua (in BoP) 10  14  
4  Tauranga 13  17  
5  Western Bay of Plenty 3  5  
6  Whakatane 16  19  
7  RoNI 30  51  
8  Sth Island 8  12  
Total 133 172 
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Table 7-7: Māori MECs Employed per year by region once operational - Offshore Shellfish 
Ongoing - Employment at peak (per year) 

Region 
MECs 

Direct and Indirect Total (includes Induced) 
1  Kawerau 3  3  
2  Ōpōtiki 13  14  
3  Rotorua (in BoP) 3  5  
4  Tauranga 4  5  
5  Western Bay of Plenty 1  1  
6  Whakatane 5  6  
7  RoNI 9  15  
8  Sth Island 2  3  
Total 41  52  

 

Table 7-8: Māori MECs Employed per year by region once operational - Offshore Seaweed 
Ongoing - Employment at peak (per year) 

Region MECs 
Direct and Indirect Total (includes Induced) 

1  Kawerau 1  1  
2  Ōpōtiki 34  35  
3  Rotorua (in BoP) 1  2 
4  Tauranga 1  2  
5  Western Bay of Plenty 0  1  
6  Whakatane 1  2  
7  RoNI 3  6  
8  Sth Island 1  1  
Total 43  50  

 

7.2 Occupations 
One extension to the employment impacts that is useful for this modelling the occupational module.  This 
module was developed as part of a need to understanding the labour force implications of different levels 
of economic activity (across different sectors).  Using this module as a basis, the occupational effects can 
be calculated for different values and types of aquaculture related activity.  At the core, the module links 
an ‘occupation by industry’ matrix with the sectoral employment impacts as estimated for the different 
opportunities.  This data provides an occupation structure (at the 6Digit ANZSCO level) of the total labour 
force for each industry.  The information is at a regional (BoP-level) and consequently the distributions are 
similar across the different locations.   

The aquaculture opportunities will support a lift in economic activity, and support labour.  Again, the one-
off construction phase, and ongoing operations, are included in the modelling.  The two phases are distinct 
and reported separately.   

The section provides projections for the number of jobs by occupation for the total employment impacts 
(direct, indirect, and induced) across the different regions.  The results are presented at the 1-Digit 
classification level and the largest occupations for the Bay of Plenty, at the 2-Digit level, are shown in 
Appendix 3. 
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7.2.1 One-off activity 

Tables Table 7-9 shows the distribution of employment across occupations for each of the opportunities. 
As expected, the projected distributions of the opportunities see wide demand for technicians and trades 
workers, with managers and professionals also prominent. The two finfish opportunities create the most 
employment.  Technicians and trades workers are largest occupation group at 205 for offshore finfish and 
189 for RAS finfish. For the occupations within the BoP, the jobs are mainly distributed across managers, 
professionals, technicians and trades workers, clerical and administrative workers, and labourers – these 
are distributed broadly across the economy and occupations.  But again there is some concentration 
around technical workers.  The shellfish and seaweed have lower total employment impacts, however, the 
structure and distribution across occupations and locations are fairly similar (this is partially explained by 
the modelling structures where the available occupation structures limit finer-grained assessments).   

 

7.2.2 Ongoing Activity 

The projected distribution of employment across occupations for the ongoing activity of the four 
aquaculture opportunities are shown in Table 7-10. The projected distributions are well spread across the 
occupations, with labourers the largest occupation for all four.   

The offshore and RAS finfish opportunities have the largest total employment impacts at 924 and 801 jobs, 
respectively. Labourers (159 for offshore finfish and 143 for RAS finfish) is the largest occupation within 
these, followed by managers (153 and 132), technicians and trades workers (153 and 123), and 
professionals (134 and 119), with significant numbers distributed across the other occupations. While the 
impacts are across NZ, the wider BoP will still see significant employment within local areas and the mix of 
occupations is fairly similar to the overall distribution. 
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Table 7-9: Occupational breakdown – One-off activity 

 Offshore Finfish 
Occupation Ōpōtiki Tauranga Rest of BoP RoNZ Total 
Managers 2 25 16 88 132 
Professionals 2 24 15 87 128 
Technicians and Trades Workers 6 49 27 123 205 
Community and Personal Service Workers 0 6 5 28 40 
Clerical and Administrative Workers 2 18 11 62 92 
Sales Workers 1 9 6 42 59 
Machinery Operators and Drivers 1 14 9 48 72 
Labourers 2 18 13 66 99 
Total 17 164 102 545 827 
 RAS Finfish 
Occupation Ōpōtiki Tauranga Rest of BoP RoNZ Total 
Managers 1 22 18 96 137 
Professionals 1 21 17 100 139 
Technicians and Trades Workers 1 38 31 120 189 
Community and Personal Service Workers 0 5 5 32 43 
Clerical and Administrative Workers 1 15 12 67 95 
Sales Workers 0 8 7 45 60 
Machinery Operators and Drivers 1 12 9 53 75 
Labourers 1 15 14 73 103 
Total 5 137 112 586 840 
 Offshore Shellfish 
Occupation Ōpōtiki Tauranga Rest of BoP RoNZ Total 
Managers 1 12 11 34 58 
Professionals 1 10 10 32 53 
Technicians and Trades Workers 2 14 15 40 71 
Community and Personal Service Workers 0 3 3 11 17 
Clerical and Administrative Workers 1 7 7 22 37 
Sales Workers 0 5 4 17 27 
Machinery Operators and Drivers 1 7 7 19 34 
Labourers 1 11 11 29 51 
Total 9 68 68 203 348 
Occupation Offshore Seaweed 
 Ōpōtiki Tauranga Rest of BoP RoNZ Total 
Managers 0 11 9 18 39 
Professionals 0 6 5 15 26 
Technicians and Trades Workers 1 14 10 23 47 
Community and Personal Service Workers 0 2 2 5 8 
Clerical and Administrative Workers 0 5 4 11 20 
Sales Workers 0 2 2 8 12 
Machinery Operators and Drivers 0 4 3 9 16 
Labourers 0 6 5 13 25 
Total 2 49 38 104 193 
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Table 7-10:  Occupational breakdown – Ongoing activity 
 Offshore Finfish 
Occupation Ōpōtiki Tauranga Rest of BoP RoNZ Total 
Managers 15 19 29 90 153 
Professionals 12 16 23 84 134 
Technicians and Trades Workers 23 16 26 89 153 
Community and Personal Service Workers 5 6 10 34 55 
Clerical and Administrative Workers 10 13 18 60 101 
Sales Workers 7 12 17 53 88 
Machinery Operators and Drivers 7 11 18 46 81 
Labourers 17 22 27 93 159 
Total 95 115 166 548 924 
 RAS Finfish 
Occupation Ōpōtiki Tauranga Rest of BoP RoNZ Total 
Managers 13 17 25 77 132 
Professionals 10 15 20 75 119 
Technicians and Trades Workers 15 13 21 74 123 
Community and Personal Service Workers 4 5 9 31 49 
Clerical and Administrative Workers 8 12 15 53 88 
Sales Workers 6 10 14 45 74 
Machinery Operators and Drivers 6 10 16 41 72 
Labourers 15 20 24 84 143 
Total 76 102 144 479 801 
 Offshore Shellfish 
Occupation Ōpōtiki Tauranga Rest of BoP RoNZ Total 
Managers 4 5 8 23 40 
Professionals 3 4 6 22 35 
Technicians and Trades Workers 6 4 6 22 38 
Community and Personal Service Workers 1 2 3 9 15 
Clerical and Administrative Workers 3 3 5 16 26 
Sales Workers 2 3 5 14 23 
Machinery Operators and Drivers 2 3 5 12 21 
Labourers 5 6 7 24 41 
Total 25 30 44 141 240 
 Offshore Seaweed 
Occupation Ōpōtiki Tauranga Rest of BoP RoNZ Total 
Managers 11 2 3 9 25 
Professionals 9 2 2 9 22 
Technicians and Trades Workers 8 2 2 9 21 
Community and Personal Service Workers 4 1 1 4 9 
Clerical and Administrative Workers 6 1 2 6 15 
Sales Workers 3 1 2 5 11 
Machinery Operators and Drivers 5 1 2 5 12 
Labourers 18 3 3 10 33 
Total 63 12 17 56 149 
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8 Conclusion 
Globally, the demand for protein will continue to grow and tapping into this market will need to be 
environmentally responsible and sustainable, with sensitivity to local pressures.  For Ōpōtiki, the 
aquaculture opportunities are directly linked to local catalyst projects (like the harbour development) and 
will provides a local pathway to create sustainable employment for the community, while grow the local 
economic base – all contributing to social resilience.   

This assessment, based on the financial projections prepared by the wider team, shows the economic 
impacts and cost-benefits associated with the four aquaculture opportunities.   

The CBAs show that the opportunities based on open ocean aquaculture and recirculated aquaculture 
systems targeted at Yellowtail Kingfish, will generate benefits that outweigh the costs. The analysis suggests 
that the CBRs, 1.04 for both, are moderately robust but are sensitive to shifts in prices, capex, and some 
input costs with prices linked to global commodity cycles.  The two other opportunities, offshore shellfish 
and offshore seaweed, were also considered, although they did not produce positive results in the CBA 
with the CBR’s below 1 (costs > benefits) for these two opportunities.  The CBRs of 0.99 for offshore shellfish 
and 0.81 for offshore seaweed, indicate that the costs are projected to be greater than the benefits in both 
opportunities’ base scenarios.  However, the shellfish opportunity will likely produce a positive net position 
at a greater scale of production. Even though the assessed benefits of the seaweed opportunity do not 
account for its environmental benefits and ecosystems services, these would need to be significant to cause 
a positive overall position. 

All opportunities’ CBR results are affected by the long lead times.  Adjusting the analysis framework to 
reduce the temporal impacts (i.e. time value of money) means that the opportunities are positive (CBR>1), 
but the margins are very small.  This indicates a high degree of risk.   

Establishing the aquaculture opportunities will have material impacts to Ōpōtiki, the wider Bay of Plenty, 
and throughout NZ. The economic impact of the aquaculture opportunities was measured in the form of 
Value Added and the employment associated with the flow on effects and implications.  The one-off 
construction impacts for the opportunities are spread across New Zealand, mainly towards large centres.  
The ongoing impacts of the operations will have a local impact with close connections to the Bay of Plenty 
region where the activity occurs.  While the modelling suggests a degree of impact leakage (out of the 
region), the leakage could be interpreted as additional opportunities to pursue to further economic 
development.  This approach is consistent with import substitution but will need a strong and proactive 
local response to identify the business opportunities, determine the necessary development capabilities 
and explore the business imperatives that are needed to ensure success.   

Furthermore, the environmental and social impacts of the opportunities was considered qualitatively. The 
opportunities meet seafood demand sustainably with a low impact to the environment, reducing the 
dependence on exploited wild populations, and provide an ability to sustainably deliver products to the 
market. The shellfish and seaweed opportunities have the potential to offer valuable ecosystem services.  
The opportunities provide jobs for Ōpōtiki and surrounding areas which returns income to households and 
improves the welfare of the local communities.  
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Appendix 1:  Considerations around IO Modelling 
 

One of Input-Output modelling’s strong points is that the results are easy to interpret.  Similarly, IO models 
are easy to use and cost effective to develop for different areas.  However, IO analysis is not without 
limitations, despite being widely applied in New Zealand and around the world.  The most common 
limitations relate to the historical nature of IO Tables.  We use IO tables derived from recent Supply and 
Use Tables.  Therefore, they may not accurately reflect the current sectoral relationships in the economy.   

With reference the IO modelling in general, a key assumption is that input structures of all industries (i.e. 
technical relationships) are fixed.  In the real world, however, technical relationships will change over time.  
These changes are driven by new technologies, relative price shifts, product substitutions and the 
emergence of new industries.  For this reason IO analysis is generally regarded as suitable for short-run 
analysis, where economic systems are unlikely to change greatly from the initial snapshot of data used to 
generate the base IO tables.  In addition to the ‘fixed structure’ assumption, other important assumptions 
(and limitations) of IO models are:   

• Constant return to scale:  This means that the same quantity of inputs is needed per unit of output, 
regardless of the level of production.  In other words, if output increases by 10 per cent, input 
requirements will also increase by 10 per cent. 

• No supply constraints:  IO assumes there are no restrictions to inputs requirements and assumes 
there is enough to produce unlimited products.  

• The model is static:  No price changes are built in meaning that dynamic feedbacks between price 
and quantity (e.g. substitution between labour and capital) are not captured. 

The following indicators are used to measure economic impact:  

• Value added measures all payments to factors of production (land, labour and capital), and 
excludes all purchases of intermediate inputs.  It broadly equates with gross domestic product 
(GDP) as a measure of economic activity on the national level, and gross regional product on the 
regional level.   

• Employment is measured in Modified Employee Count years (MECs).  This is the number of full-
time and part-time employees as well as working proprietors on an annual basis.  This provides a 
measure of the labour demand associated with the estimate level of economic activity.  Note that 
additional MEC-years do not necessarily require that additional persons be actually employed.  It 
may mean existing employees or proprietors work longer hours to complete the additional work. 
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Appendix 2:  Monte Carlo Simulation at 0% discount rate: Distribution of outcomes  

Offshore Finfish 
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Appendix 3:  Largest occupations at 2Digit classification level for the Bay of Plenty 

Largest occupations - One-off activity 

2D level 
Offshore 
Finfish 

RAS 
Finfish 

Offshore 
Shellfish 

Offshore 
Seaweed 

Chief Executives, General Managers and Legislators 11 11 6 8 
Specialist Managers 22 21 11 27 
Business, Human Resource and Marketing Professionals 10 9 5 5 
Design, Engineering, Science and Transport Professionals 15 15 6 9 
Engineering, ICT and Science Technicians 9 9 5 6 
Automotive and Engineering Trades Workers 48 39 8 11 
Construction Trades Workers 5 5 3 16 
Other Technicians and Trades Workers 11 9 11 8 
Office Managers and Program Administrators 8 8 3 5 
Sales Assistants and Salespersons 10 9 6 5 
Machine and Stationary Plant Operators 13 13 9 7 
Factory Process Workers 8 8 6 5 
Farm, Forestry and Garden Workers 4 4 6 3 
Other Labourers 12 10 6 7 

 

 

Largest occupations - Ongoing activity 

2D level 
Offshore 
Finfish 

RAS 
Finfish 

Offshore 
Shellfish 

Offshore 
Seaweed 

Chief Executives, General Managers and Legislators 13 11 3 5 
Farmers and Farm Managers 11 9 3 5 
Specialist Managers 25 22 6 14 
Hospitality, Retail and Service Managers 15 12 4 6 
Business, Human Resource and Marketing Professionals 14 12 3 7 
Design, Engineering, Science and Transport Professionals 14 12 3 9 
Automotive and Engineering Trades Workers 24 16 5 7 
Sales Assistants and Salespersons 22 18 6 7 
Machine and Stationary Plant Operators 12 11 3 6 
Factory Process Workers 12 11 3 6 
Farm, Forestry and Garden Workers 19 17 5 6 
Other Labourers 17 16 4 27 

 

 


