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Key points
Aquaculture, comprising marine farming and the processing of its
produce, contributes significantly to the Thames-Coromandel District’s
economic output, GDP and employment – generating 387 local jobs
directly in aquaculture farming and processing
Aquaculture creates demand, both directly and indirectly, among industries that support
it and the households that receive income from it.
It contributes to exports, jobs and value added production and stimulates growth in other
industries such as construction, transport, retailing, education and hospitality.
Aquaculture is a key part of the social and economic fabric in the communities of
Coromandel town ship, Manaia and Whitianga where the majority of sector employees live
and work.
Iwi owned aquaculture assists community wellbeing with contributions from marine
farming co-funding education and health services.
Most of the companies that support the sector e.g. ropes, floats, seed-stocking and
transport are New Zealand owned and operated.
Sub sectors including recreational charter fishing and culinary tourism have flourished on
the existence of aquaculture in the region.
Aquaculture contributes to both the regional and national economies by:
•

Creating valuable outputs, based on the natural resources of the marine
environment

•

Delivering around 30 percent of New Zealand’s GreenshellTM mussel
production and 24 percent of New Zealand’s Pacific oyster production by
weight

•

Generating export revenue of $73 million in 2015

•

Contributing almost 7.2 percent ($69.6 million) to Thames-Coromandel
District’s GDP, with $43.0 million (4.5 percent) from marine farming and $26.6
million (2.7 percent) from aquaculture processing

•

Providing wages ($13.4 million) and employment (387 jobs) for about 4.0
percent of the Thames-Coromandel District’s total employment, comprising
around 1.5 percent in marine farming and a further 2.5 percent in processing
aquaculture products

•

Providing inputs to aquaculture processing inside and outside ThamesCoromandel.

Currently, the aquaculture industry in New Zealand as a whole contributes $584 million to
New Zealand’s GDP, with $172 million generated from marine farming production and
$412 million from aquaculture processing.
Thames-Coromandel aquaculture contributes $69.6 million ($43.0 million from marine
farming and $26.6 million from aquaculture processing) – 12 percent of New Zealand’s
aquaculture GDP.
Aquaculture’s contribution to the economy depends on continued access to the marine
environment, on the area allocated to marine farming production and the ability to add
value through higher return species.
Current proposals for new consented areas could potentially increase production of
mussels and oysters by up to 50 percent. Currently there is also an opportunity to establish
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finfish farming within a 300 ha zone. We model the effect of potential growth after
establishing a base of aquaculture’s contribution to the economy now.

Aquaculture in Thames-Coromandel now
Aquaculture’s contribution to the Thames-Coromandel economy is summarised in Table 1
on the following page. The area consented for marine farming production totals about
1,550 ha, of which 1,480 ha is used to produce mussels and 70 ha for oysters. The main
farms are located in the Firth of Thames. All mussel farms located in the Auckland territory
are managed and harvested from Coromandel. Additionally, approximately 250 tonnes of
oysters grown in other regions (Auckland and Northland) are transported to Coromandel
for processing.

Image below – Mussel seeding at Wilson Bay marine farming zone
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Table 1 The direct economic impact of aquaculture in the ThamesCoromandel District
Mussels

Oysters

Combined
total

Number of marine farms

100

15

115

Number of farmers/entities

35

3

38

Consented hectares

1,480

70

1,550

Tonnages produced by Thames-Coromandel
2015-16 financial year

24,832

466

25,298

Tonnages produced in other regions but
transported to district for processing 2016 f y

4874

250

5,124

Estimated employees on farms

117

26

143

Estimated wages ($m)

5.2

1.3

6.5

Estimated employees working in processing

201

43

244

Estimated processing wages ($m)

5.4

1.5

6.9

Exports sales revenue, FOB ($m)

68.3

4.7

73.0

Gross output marine farming ($m)

55.1

2.5

57.6

Estimated GST, excise and levies ($m)

1.14

0.04

1.18

Marine farm contribution to Thames-Coromandel
GDP ($m)

41.0

2.0

43.0

Marine farm contribution to Thames-Coromandel
GDP (%)

4.3

0.2

4.5

Aquaculture processing contribution to ThamesCoromandel GDP ($m)

24.5

2.1

26.6

Aquaculture processing contribution to ThamesCoromandel GDP (%)

2.5

0.2

2.7

All aquaculture contribution to ThamesCoromandel GDP ($m)

65.5

4.1

69.6

All aquaculture contribution to ThamesCoromandel GDP (%)

6.8

0.4

7.2

Measurement

Source: NZIER and Aquaculture New Zealand

Aquaculture in the future – modelling an expansion in production
We have developed a model of inter-industry transactions across the Waikato economy to
illustrate how economic activity in the district and the rest of New Zealand would change
due to an expansion of both mussel and oyster production by 50 percent and an
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introduction of finfish farming with production of 8,000 tonnes per year in ThamesCoromandel.
This inter-industry model accounts for resource constraints and price changes in the face
of new demand for inputs, and results in smaller net impacts than economic multiplier
studies that have been used in the past. Such studies are well known to exaggerate the
scale of positive flow-on impacts from growth in a single industry.
This modelling shows that such an increase in aquaculture activity in Thames-Coromandel
would result in:
•

A gain of 5.0 percent ($48.1 million) a year in Thames-Coromandel’s real GDP

•

A gain to national GDP of 0.06 percent, roughly twice the current contribution
(0.03 percent) of Thames-Coromandel’s aquaculture.

These impacts of our hypothetical scenario are summarised in the table below.

Table 2 Direct and indirect flow-on impacts in Thames-Coromandel
Thames-Coromandel

($m value added)

Rest of
New Zealand
($m value added)

New Zealand

($m value added)

Mussels

14.5

-8.1

6.4

Oysters

0.4

-0.1

0.3

Fin-fish

18.5

-14.6

3.9

Aquaculture processing

10.7

53.3

64.1

Total direct impacts

44.1

30.6

74.7

Total indirect impacts

3.2

60.1

63.2

Total (direct + indirect)
impacts

47.3

90.7

137.9

Commodity tax impacts

0.8

1.6

2.4

Real GDP (value added)

48.1

92.3

140.4

Share of current economy
(T-C | RoNZ | NZ)

5.0%

0.04%

0.06%

Source: NZIER

All types of marine farming and processing in Thames-Coromandel
would increase their contribution to GDP
Under this scenario, Thames-Coromandel’s aquaculture sector would expand its value
added contribution with an increase in employment, real wages, and return on capital.
Investment grows.
That growth in value added would be equivalent to 69% of aquaculture’s current value
added contribution and 5% of the Thames-Coromandel’s District-wide GDP. But that
depends on the establishment of a finfish operation with similar returns to salmon farming.
In the rest of New Zealand our modelling shows value added from marine farming
decreases due to price changes that cause resource reallocation. The expansion of marine
farming production in Thames-Coromandel would normally cause the price of marine
farming products to fall, so marine farming in the rest of New Zealand would lose some
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value and produce less. However, given the growing international demand for high quality
seafood protein and the growth trend in high value nutraceuticals derived from mussels
and other aquaculture products the negative impact on pricing as modelled will be
somewhat suppressed. In any case, the contribution of aquaculture processing expands by
more than the contraction in marine farming.
New Zealand’s aquaculture sector as a whole will expand, stimulating New Zealand’s
overall economy. As a result, national GDP and household welfare grow.

Unlocking this growth potential requires infrastructure investment
For the Thames-Coromandel District to realise the benefits of continued aquaculture
activity in the district and its potential to drive growth, it will need the infrastructure to
handle the increased volumes of produce and inputs used. This includes wharves and
facilities to handle additional barge movements, and roads to handle between 4 and 11
additional truck-loads and 8 and 21 additional trips per day on average during the 9 ½
month production season, transporting the produce to the processing plant. These figures
are based on the assumption that the maximum new production from the modelled
scenario of 50% increased shellfish production and new finfish production could be
transported in 20 tonne B-trains or 8 tonne trucks, and that 90% of these truck trips onto
the peninsula would not have back-loads so that both inward and return trips are
attributable to aquaculture. There could be other additional traffic generated from staff
movements or routine supply, but these are not examined in this report.

Image below - Sugarloaf wharf at Te Kouma is a critical element of landside infrastructure that will require
further development to appropriately handle anticipated industry growth.
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1. Introduction
1.1. Scope
This report estimates the current economic contribution of aquaculture to the economies
of the Thames-Coromandel District and New Zealand at large. We model the likely impacts
of an increase in aquaculture activity. For this purpose, aquaculture includes both marine
farming and the processing of its produce into foodstuffs by the aquaculture processing
sector.
For this analysis we employ NZIER’s computable general equilibrium (CGE) model to show
how changes in one part of an economy flow through or spill over to other parts. CGE
modelling improves on the more common, but simplistic, input-output multiplier analysis
which is known to overstate economic impacts of changes.
The data on the aquaculture industry used in the model is based on that used by NZIER in
earlier economic modelling of the aquaculture industry,1 updated with Statistics New
Zealand’s Input-Output tables for 2013, and further updated to reflect the economy in
2015.
Due to data limitations at the local district level and the assumptions made about future
scenarios, there are caveats on the modelling results. Despite these limitations this
modelling indicates the extent of the direct and indirect economic impacts of aquaculture
in a way that can be replicated for other regions and districts. Because of the feedback
mechanisms and allowance for offsetting effects in the model, the estimates tend to be on
the conservative side.

1.2. Outline of this report
This report first sets the scene for aquaculture in the global and New Zealand contexts,
then describes the methodology used for testing the future growth scenario.
The modelling provides estimates of the direct contribution of aquaculture to the district
and national economies in 2015. The direct contribution represents current economic
activity as a baseline in the economic model or initial equilibrium. The economic
contribution metrics of output, value added, and GDP are presented in the contribution
table.
We then examine the effect on the local and national economies of increases in marine
farming production. The effects table indicates a deviation or differences from the initial
equilibrium, showing the local and national economic growth in value added (also known
as GDP). The conclusions then interpret and draw implications from the analysis results.

1

NZIER (2015) ‘The economic contribution of marine farming in the Marlborough region. A Computable General Equilibrium
(CGE) analysis’, NZIER report to Marine Farming Association.
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2. Aquaculture background
2.1. Global context
Aquaculture has become one of the fastest expanding agricultural industries in the world.2
In 2012, aquaculture provided 42 percent – or 66.6 million tonnes – of all world fisheries
production (see Figure 1).3 By comparison, New Zealand aquaculture’s export value
accounts for about 22 percent of New Zealand’s total seafood exports. 4 Marine capture
fisheries are usually considered close to full exploitation worldwide, so an increase in
production can only realistically come from increasing aquaculture.

Figure 1 World fisheries production from capture fisheries and
aquaculture

Source: FAO (2014)

2.2. New Zealand context
Aquaculture in New Zealand developed on a commercial scale in the 1970s, the main
species in volume terms being mussels, oysters and salmon. Salmon require colder water
than is found around Coromandel, but below we outline the recent history of mussel and
oyster production in New Zealand and its regions. Further description of shellfish
production cycles is provided in Appendix B.

2.2.1. Mussels
New Zealand mussels, also referred to as Green-lipped or GreenshellTM mussels, are grown
commercially only in New Zealand. Production across New Zealand in 2015 totalled 81,473
tonnes. Marlborough and Waikato (Thames-Coromandel) are the main production regions
2
3
4

FAO (2016) ‘Fisheries and aquaculture resources’, http://www.fao.org/fishery/resources/en.
FAO (2014) ‘The state of world fisheries and aquaculture 2014’, http://www.fao.org/3/a-i3720e/i3720e01.pdf.
Seafood New Zealand (2016) ‘Economic review December 2015’,
http://www.seafoodnewzealand.org.nz/publications/export-information/.
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(see Figure 2). Thames-Coromandel contributed 30 percent of national production in 2015.
Figure 2 also shows that Thames-Coromandel’s share of national production has been
increasing since 2011, and its annual output has been less volatile than that in Marlborough
and New Zealand as a whole. All mussels grown in the Auckland region are farmed and
harvested from Coromandel. The combined region’s 2015/16 financial year harvest was
29,706 metric tonnes, 36% of the national total. This proportion of New Zealand
production is over-represented due to lower than typical Marlborough harvests in the
same period. For the purposes of assessment it is reasonable to state that the Coromandel
based industry farm and harvest 1/3 of the national total.

Figure 2 Mussel production by region
In tonnes

Source: Aquaculture New Zealand

Mussel farming in New Zealand has grown rapidly since the 1980s, and production peaked
in 2011. It has remained above 81,000 tonnes per year until the present. The lower
production in recent years has been attributed to the poorer growing conditions
associated with a La Nina climate pattern.
There was a moratorium on the granting of new resource consents in New Zealand in 2002
which was lifted in 2004, but mussel production in Thames-Coromandel continued to grow
due to increased production rates.
The domestic market only takes a small portion of the product. New Zealand mussels are
currently exported to about 75 countries, the major destinations being USA, China,
Thailand, Australia, South Korea, Canada, Germany, Portugal, United Kingdom,
Netherlands, and Japan. Exports totalled $170 million (FOB) in 2000 and had risen to $224
million (FOB) in 2015. The weight of processed exports in the year 2015 amounted to
27,842 tonnes5.
5

http://www.seafood.org.nz/publications/export-information/
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New Zealand is the world's leading exporter of half-shell mussels, exporting over 82
percent of total mussel exports in this form (see Figure 3). GreenshellTM mussels have been
a unique product in the international market. In recent years there has been strong growth
in the export of high-value derivatives in the form of mussel powder and oil. These now
account for over $50 million of mussel export revenues.

Figure 3 Greenshell mussel industry export summary

Source: Aquaculture New Zealand

Mussels from Thames-Coromandel are processed in Thames-Coromandel (in Whitianga)
and in other districts such as Auckland and Tauranga. All marine farming and aquaculture
processing in the Waikato region is located in the Thames-Coromandel District, but other
industries supplying aquaculture or using incomes based on it in the Waikato region cannot
be broken down to the individual district level in economic statistics.

2.2.2. Pacific oysters
Total Pacific oyster production in
New Zealand is only 2 percent (by weight) of
total
mussel
production.
Unlike
TM
New Zealand’s Greenshell mussels, which
are a unique product grown only in
New Zealand, the Pacific oyster has been
cultivated in a number of countries such as
USA, Canada, Spain, Japan, and China.
New Zealand’s growing conditions and stringent water quality monitoring position negate
the need for depuration which is required in most other countries. This uniqueness
underscores the value proposition, quality and provenance of our Pacific oysters.
Figure 5 shows that oyster production is concentrated in Northland, Auckland and ThamesCoromandel. Marlborough has a minor share of national production. A herpes virus that
resulted in a death rate of 50-80 percent in juvenile oysters and losses to this industry since
20106 caused the U shape in regional and national production trends from 2009 to 2015.
The lower production availability effected upward pressure on market prices and these
6

http://www.nzherald.co.nz/nz/news/article.cfm?c_id=1&objectid=10692929.
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levels have persisted despite production volume growth as the sector recovers from the
virus impact (see Figure 4). In essence this reflects the stronger demand for high quality
and trusted oysters in both domestic and export markets.

Figure 4 Total oyster production vs export volume and average
export price

Source: Aquaculture New Zealand

Thames-Coromandel currently has 15 operating oyster farms, with a total consented area
of 70 hectares. These farms produced about 24 percent of New Zealand’s total 1,929
tonnes of farmed oysters in 2015 (see Figure 5). Thames-Coromandel’s share of national
production shows a slightly increasing trend from 2009 to 2015, due to its oyster
production declining less steeply than that in other regions before making a sustained
recovery. Auckland has also increased its share of national production, while that from
Northland has declined. In addition to the Coromandel oyster harvests, it is estimated that
an additional 250 tonnes of oysters harvested from Auckland and Northland are processed
in Coromandel.
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Figure 5 Oyster production by region - In tonnes.

Source: Aquaculture New Zealand

The largest export destination in 2015 for Pacific oysters from New Zealand was Australia
($5.9 million) followed by Hong Kong ($4.8 million), Japan ($1.8 million), China ($1.7
million) and New Caledonia ($1.3 million).7 These markets were mostly supplied with
frozen half-shell (69 percent) and live oysters (27 percent). Exports totalled $19.6 million
(FOB) in 2015 representing 1,760 tonnes of products.

2.3. Aquaculture in Thames-Coromandel
Thames-Coromandel produced around 30 percent of New Zealand’s GreenshellTM mussels
and 24 percent of New Zealand’s Pacific oysters (by tonnes) in 2015. This marine farming
is located mainly in the Firth of Thames (see the two large blue boxes in Figure 6), and is
the second largest area in New Zealand after Marlborough. The locals have grown mussels
in the Firth of Thames since the 1980s.8 Mussel farms in Thames-Coromandel occupy
around 1,480 ha. Oyster farms account for approximately 70 ha.
The red boxes in Figure 6 show the marine application areas, while the blue boxes show
the consented farms. Currently Waikato Regional Council is tendering an opportunity to
establish finfish farming in the area, with a space proposed of 300 ha 9 (in the location
pointed to by a blue arrow in Figure 6). 10

7
8

9

10

‘Export information’, http://www.seafoodnewzealand.org.nz
Coromandel Aquaculture ‘Waikato’s importance to aquaculture’, downloaded August 2016,
http://www.coromandelaquaculture.co.nz/aquaculture-story.html#production
Thames-Coromandel District Council (2016) ‘Aquaculture project background and plan’, http://www.tcdc.govt.nz/YourCouncil/Council-Projects/Completed-Projects/Aquaculture-Infrastructure-Project/Background-and-project-plan/
Waikato Regional Council has invited tenders from parties interested in developing this:
http://www.waikatoregion.govt.nz/Community/Whats-happening/News/Media-releases-archived/Regional-councilconfirms-fish-farming-tender/
http://www.stuff.co.nz/business/farming/aquaculture/79552897/undisclosed-party-interested-in-coromandel-fish-farmingfinancial-flamboyance-required%20300%20ha
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Figure 6 Coromandel marine farms
The location of the marine farms

Source: Sea Change 11

Locally-farmed marine produce is processed both inside and outside the ThamesCoromandel District. Locally, OP Columbia in Whitianga specialises in processing mussels.
Mussels from Thames-Coromandel are also processed at factories in Auckland and
Tauranga. Locally produced oysters are either sold fresh or processed at Pacific Marine
Farms, just north of Coromandel township. This processing facility also processes
approximately 250 tonnes of oysters that are harvested from Auckland and Northland.

2.4. Iwi in Aquaculture
Iwi are well represented in aquaculture participation in the Hauraki Gulf / Tikapa Moana
via private, corporate and trust investments/ownership as well as through direct and
indirect employment. One prominent example is the Hauraki Maori Trust Board
representing the Twelve Iwi of Hauraki, which has embarked on numerous economic
development initiatives since settlement of its fisheries and aquaculture Treaty claim in
2007, including mussel farming, principally in the Wilsons Bay marine farm zone. The
businesses are based on resource sustainability, traditional economies and cultural
heritage, and this has enabled the Trust to develop and support broader social services in
health and education. Aquaculture is expected to be a significant revenue driver for iwi.12
11

http://www.seachange.org.nz/About-Sea-Change/Marine-Spatial-Planning/
Extracted from Seasketch http://www.seasketch.org/#projecthomepage/52322dd05d3e2c665a00d119

12

Harry Mikaere - a member of the Hauraki Maori Trust Board since its inauguration in 1989.
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3. Current contribution of
aquaculture
The direct economic contribution of aquaculture occurs in two stages of production: the
value added from production that takes place in the marine farms, followed by the value
added that takes place at the processors.
For example, the value added created by a mussel farm is the total payment for labour,
land and cost of capital used in growing mussels from spat to the harvesting stage. Then
the value added by a mussel processor is the total payment for labour, land and cost of
capital to process mussels to the point that they are ready to sell to both domestic and
export markets.
Another way to estimate value added is as the difference between the value of production
(also known as gross output) of mussels in the marine farm minus the cost of all
intermediate inputs used in growing the mussels. Intermediate inputs into mussel farming
include, for example, the costs of spat, mussel lines and fuel in boats used in tending to
the farms.
As mussels are filter feeders using nutrients naturally occurring in the water, the mussel
farm cost structure has a relatively low intermediate input cost and a higher portion of
value added for each unit of the production compared to finfish farming which has a higher
share of purchased inputs (like feed and pharmaceuticals).

3.1. Direct contribution to GDP, employment,
taxes and levies
Table 3 provides an economic profile of Thames-Coromandel marine farming and
aquaculture processing in 2015.13
There are 15 oyster farms and approximately 100 mussel farms involving more than 38
entities around the Coromandel Peninsula, including the inshore farms at Wilson Bay.14
About 1,550 ha in the Thames-Coromandel have been consented for marine farming, and
in 2015 the farms produced 24,832 tonnes of mussels and 466 tonnes of oysters.15
In 2015, 125 employees worked on marine farms in the district, according to Statistics New
Zealand.16 However, information from industry via Aquaculture New Zealand suggests this
figure may be higher, at 143. Since the cost structures of mussel farms and oyster farms
are similar, these 143 people are, for the purposes of this analysis, pro-rated between
mussel and oyster farms based on the value of mussel and oyster production in ThamesCoromandel. Estimated wages derived from our database totalled $5.2 million on mussel
farms, and $1.3 million on oyster farms. In 2015, 125 employees worked on marine farms
in the district, according to Statistics New Zealand.17
The gross output from marine farming activity (the value of exports plus sales onto the
domestic market) across the two main species in 2015 was $57.6 million. The contribution
13
14
15
16
17

See section 4.1.1 for an explanation of the key metrics presented in the table.
Coromandel Marine Farmers’ Association, https://www.parliament.nz/resource/ennz/49SCPP_EVI_00DBHOH_BILL10442_1_A169741/79a374baaa1bdab83a652637cf50a45518d7ef06
Aquaculture New Zealand (2016), data provision.
Statistics New Zealand (2016), ‘Employee count, Geographic units by regions and industry 2015’,
http://nzdotstat.stats.govt.nz/WBOS/Index.aspx?DataSetCode=TABLECODE7601
Statistics New Zealand (2016), ‘Employee count, Geographic units by regions and industry 2015’,
http://nzdotstat.stats.govt.nz/WBOS/Index.aspx?DataSetCode=TABLECODE7601
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to GDP was $43.0 million. Estimated GST, excise and levies for mussels were $1.14 million
and for oysters $0.04 million.
Processing of aquaculture in Thames-Coromandel adds another $26.6 million in value
added, so the combined total of marine farming and processing amounts to $69.6 million
or 7.2 percent of the Thames-Coromandel’s GDP ($958 million). Aquaculture processing
also provided 244 jobs and an estimated $6.9 million in wages to the local economy.
The contribution of Thames-Coromandel aquaculture (marine farming and processing) to
national GDP is 0.03 percent.

Table 3 The direct economic impact of aquaculture in ThamesCoromandel
Measurement

Mussels

Oysters

Number of marine farms

100

15

115

Number of farmers/entities

35

3

38

Consented hectares

148018

7019

1550

Tonnages produced in Thames-Coromandel

24,832

466

25,298

4874

250

5,124

Estimated employees on farms

117

26

143

Estimated farm wages ($m)

5.2

1.3

6.5

Estimated employees working in processing

201

43

244

Estimated processing wages ($m)

5.4

1.5

6.9

Exports sales revenue, FOB ($m)

68.3

4.7

73.0

Gross output marine farming ($m)

55.1

2.5

57.6

Estimated GST, excise and levies ($m)

1.14

0.04

1.18

41.0

2.0

43.0

4.3

0.2

4.5

24.5

2.1

26.6

2.5

0.2

2.7

All aquaculture contribution to ThamesCoromandel GDP ($m)

65.5

4.1

69.6

All aquaculture contribution to ThamesCoromandel GDP (%)

6.8

0.4

7.2

Tonnages produced in other regions but
transported to district for processing 2016 f y

Marine farming contribution to ThamesCoromandel GDP ($m)
Marine farming contribution to ThamesCoromandel GDP (%)
Aquaculture processing contribution to ThamesCoromandel GDP ($m)
Aquaculture processing contribution to ThamesCoromandel GDP (%)

Combined total

Source: NZIER using data from Aquaculture New Zealand and Statistics New Zealand

18
19

Graeme Silver (2014) ‘Marine farms in the Gulf’, presentation,
http://www.seachange.org.nz/PageFiles/387/Graeme%20Silver%20-%20Marine%20Farms%20in%20the%20Gulf.pdf
Coromandel Aquaculture ‘Mussels production in the Firth’, downloaded in August 2016,
http://www.coromandelaquaculture.co.nz/aquaculture-story.html#production
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Marine farming and aquaculture processing in
Thames-Coromandel create positive flow-on effects
by stimulating activity in the businesses that supply
the aquaculture sectors.
Data limitations preclude the identification of
indirect flow-on effects within ThamesCoromandel, although changes in these effects
across the whole Waikato regional economy can be
identified and are recorded in the results of our modelling.
A study of Coromandel aquaculture by Sapere20 estimated the direct output of shellfish
farming in 2010/2011 to be $21.8 million (less than half of the output estimated in this
report), direct value added at $11.8 million, and direct employment at 121.2 (FTE) (less
than our estimate in this report of 143). Our report is based on more updated interindustry transaction tables than were available for the earlier Sapere report which explains
the differences in results.

3.2. Indirect contribution
Marine farming and seafood processing in Thames-Coromandel create
positive flow-on effects on the economy, by stimulating activity in the
businesses that supply the aquaculture sectors such as petrol wholesaling
and retailing, business services, transport equipment, transport support
and packaging. The companies supplying the marine farming
infrastructure e.g. ropes, floats, boats and machinery are typically New
Zealand owned and operated so the economic benefits accrue
domestically.
Because these businesses are located across the Waikato region and not
just in the Thames-Coromandel District, it is not possible from the current
database to identify how much of these sectors’ impact occurs in ThamesCoromandel, but it will be positive.
Aquaculture activity has also stimulated additional economic activity in
the form of tourism operations that are symbiotic to the local industry.
The mussel farms are a very popular spot for recreational fishing as
snapper and other popular fin-fish thrive in the ecology of the farms.
Several recreational fishing charter businesses have been established on
the back of this phenomenon as well as the hundreds of trailer boats that
fish the farms every week. Many of these fishers buy petrol, bait, food
and tackle locally for their adventures.
Mussel and oyster farming also provide provenance for the regions culinary tourism adding
to the uniqueness of the region as well as additional local jobs.
Aquaculture also provides an important social foundation to the region. School roles are
enhanced by the children whose carers work in the sector. Many of the community services
voluntary and otherwise have links to the sector and virtually all the marine farming
businesses actively participate in fund raising and/or sponsorships.

20

E.g. Wyatt, S. (2011) ‘Economic impact of Coromandel aquaculture’, Sapere Research Group Report to Hauraki-Coromandel
Development Group,
http://www.tcdc.govt.nz/PageFiles/6291/Attachment%20F%20EIR%202011.pdf.http://www.tcdc.govt.nz/PageFiles/6291/A
ttachment%20F%20EIR%202011.pdf.
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4. Methodology and scenario
We used NZIER’s regional computable general equilibrium (hereafter, TERM-NZ CGE)
model of the New Zealand economy to approximate the economic contribution that
expanded Thames-Coromandel marine farming would make to both the ThamesCoromandel and New Zealand economies.

4.1. CGE modelling
CGE modelling is widely regarded as more robust and providing more credible impact
assessments than input-output (I-O) multiplier methodologies21 which are well known to
over-state economic impacts. Multiplier methodologies typically over-state economic
impact estimates because they assume that economic resources such as land, labour and
capital inputs are infinitely available, are never idle or can be reallocated without
adjustment costs.
In contrast, CGE models are not only driven by prices but also account for resource
constraints and flow-on effects. CGE models therefore produce more conservative, but
more credible, economic impact estimates compared to multiplier methodologies.

4.1.1. Definition of key metrics
The database and model underpinning this report are based on the system of national
accounts to compare the composition of the national economy and regional economies.
Some principal measures from these accounts and modelling in this report are:
•

Gross output – the free on board (FOB) value of exports and of sales into the
domestic market, for either further processing or final consumption

•

Value added – the difference between gross outputs and inputs used up in
generating output, comprising principally salaries and wages (return to labour),
depreciation (return to capital assets) and operating surplus (a return to
management, investment and risk bearing) – also known as GDP contribution,
it reflects the total value of goods and services produced in a district (i.e.
regional GDP) or in the entire economy (i.e. national GDP) in a given year

•

Household consumption – final demand expenditure which can be used as an
indicator of economic well-being in the affected community (i.e. how ‘well-off’
or ‘worse-off’) New Zealand residents are or become following a project or
shock to the economy.

Official statistics on seafood industries focus on gross production and export figures that
do not always distinguish between capture fisheries and aquaculture. Nor do they
separately report their production and non-export sales. An aquaculture processing sector
has been inferred by pro-rating marine farming’s share of total volume of seafood
processed from the wider seafood sector.

4.1.2. Overview of modelling and database
This report uses the NZIER TERM-NZ model with an aquaculture database. The aquaculture
database recognises the salmon, mussel and oyster sectors, which have been used for
21

Gretton, P. (2013) ‘On input-output tables: uses and abuses’, Staff Research Note, Productivity Commission, Canberra,
http://www.pc.gov.au/__data/assets/pdf_file/0008/128294/input-output-tables.pdf.
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previous analysis of aquaculture’s economic contribution. While salmon production is
unlikely in the relatively warm waters of Coromandel, we use the cost structure of farmed
salmon as a proxy indicator of a future finfish marine farm enterprise.
The aquaculture database for this report has been updated by:
•

Incorporating Statistics New Zealand’s Input-Output tables for the 2013 base year
(published in 2016) and further updated to reflect the 2015 economy

•

Adapting our standard database by separately identifying oyster, mussels, salmon,
and other fishing activities based on production and exports data in 2015 from
Aquaculture New Zealand and Seafood New Zealand.22

The resulting database then reflects the initial structure of the New Zealand economy,
which by definition is assumed to start in equilibrium in all markets.
The difference between the initial economy and the economy with the potential expansion
of marine farming then provides an estimate of the likely direct and flow-on contribution
that Thames-Coromandel marine farming makes to the district and the New Zealand
economy.
The direct effects are those directly related to aquaculture activities, whereas the indirect
effects cover the effects of spending in sectors that supply aquaculture or benefit from
consumption spending generated by it. The CGE model accounts for all changes in interindustry transactions at the regional and national economy level, but data limitations mean
only direct impacts are identified at the Thames-Coromandel District level.
The TERM-NZ model simulates a hypothetical scenario in which the marine farms in
Thames-Coromandel would expand when additional consented area is used. We employed
a 2-region model set up with a separate Waikato region and an aggregated rest of New
Zealand region (covering 14 regional council areas). The model estimates the way the
‘shock’ of new production causes the economy to adjust to changes in demand, supply and
prices of inputs (like labour and capital) then reallocates resources across sectors according
to where they get the greatest return.
In a standard CGE approach, we let the model determine how capital and labour resources
would move across industries and regions based on rates of return and wages. In the
context of capital, this assumption implies that private investors are profit-driven and
would invest in the best business opportunities.
If Thames-Coromandel marine farms were to expand operations, this would require
increases in capital and intermediate inputs, changing prices and driving resource
reallocation among the regions and sectors. An expansion in marine farming in ThamesCoromandel benefits aquaculture processors (via cheaper inputs) in both the district and
other processing regions.
Marine farm expansion also increases the demand for labour, which causes the real wage
to increase and attracts labour from other regions. This is a construct of the model which
assumes that the total level of employment remains the same before and after the shock.
Alternatively, it could be assumed that wages are held constant and the employment level
varies to meet demands. In practice both wages and employment level may change but
modelling needs to choose one and wage is the more likely to be affected.
The economic well-being (‘welfare’) of local households improves as the real wage
improves. Demand for capital also increases together with demand for labour. Both labour
22

We have assumed that the production structure for mussel farming and oyster farming is similar to that of the fishing
industry as found in Statistics New Zealand’s Input-Output tables. For salmon farming, we have used production cost share
estimates from Marine Harvest’s Salmon Farming Industry Handbook (2014 edition).
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and capital returns increase, improving local incomes. Household spending increases and
stimulates the local economy by more than in the initial equilibrium.
A technical description of TERM-NZ is provided in Appendix A.

4.2. Scenario modelled
To examine the potential for aquaculture expansion to contribute to growth in the ThamesCoromandel economy, we test a hypothetical scenario of future aquaculture provided by
Aquaculture New Zealand.
In this scenario mussel and oyster farm production expands by 50 percent due to uptake
of new marine farmed area (see the proposed marine farming areas as indicated by red
boxes in Figure 6). There is currently no finfish farming in Thames-Coromandel so the
scenario assumes new finfish farming in off-shore cages will have a production capacity of
8,000 tonnes per year.23
As marine farming and aquaculture processing in Waikato only occurs within the ThamesCoromandel District, the direct impact of the aquaculture sector can be entirely attributed
to the Thames-Coromandel economy.
The indirect flow-on effects for sectors supporting aquaculture or industries that benefit
from incomes and expenditure from aquaculture are not so clearly identifiable in the
database, so results for these refer to the Waikato regional economy.

23

Possible contenders for finfish farming include snapper and kingfish. There are as yet no such commercial finfish farming
operations, so the value of this 8,000 tonnes of output is estimated to be $57 million per year using NZIER’s aquaculture
database, assuming a similar cost structure and productivity as current salmon farms.
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5. Potential economic contribution
from an expansion in
aquaculture
5.1. What might we expect from the
modelling?
An expansion in shellfish production will boost the district economy, with a direct impact
on marine farming, and stimulation of the aquaculture processing industry. Real wages
increase, attracting more workers to the aquaculture sector, and raising household
incomes in the district and region. This impact would become even greater if, at the same
time, finfish farming was to be introduced.
The second main impact in the district is the expansion of throughput in the aquaculture
processing sector. Our CGE model assumes the share of Thames-Coromandel marine
farming production processed in and out of the district remains the same, so as shellfish
from Thames-Coromandel are used as inputs to aquaculture processing in other regions,
aquaculture processing in those regions will also expand.
An increase in aquaculture production will also stimulate other, neighbouring, districts
which will benefit from growing demand for their products, to satisfy expanding demand
from aquaculture. The largest benefits go to seafood processors in other regions as there
is an expanding supply of mussels, oysters and (perhaps) finfish from Thames-Coromandel
to the rest of New Zealand, with lower prices.
While input-output linkages occur, resource reallocation across industries and regions also
takes place. The expansion of marine farming in Thames-Coromandel increases demand
for some inputs which, given supply constraints, causes prices to rise, so input resources
move to higher yielding uses. Increased marine farm production from Thames-Coromandel
causes the price of marine farm products to fall, which affects marine farmers in the rest
of New Zealand and causes some production to no longer be viable, freeing resources to
be redeployed to other sectors. Industries that supply aquaculture expand and create
employment and value added at regional and national levels.
The economic impact that is driven by an expansion of aquaculture in Thames-Coromandel
improves household income and spending not only in Thames-Coromandel but in New
Zealand as a whole.

5.2. Macroeconomic effects
Table 4 presents our estimates of key macroeconomic metrics focusing on the dollar ($NZ)
value of the Thames-Coromandel District and New Zealand regional gross domestic
product (RGDP) and household well-being (measured by household consumption).
The Thames-Coromandel economy would expand by $48.1 million annually if the
production of its marine farms were to expand
The economies of all other New Zealand districts would also expand by $92.3 million due
to flow-on effects associated with the expansion of marine farms in Thames-Coromandel.
Overall, the entire New Zealand economy would be larger by $140.4 million per year
(roughly 0.06 percent of $239.5 billion GDP in 2015).
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Over 25 years, the impacts are substantial with national GDP gains amounting to $1.62
billion (discounted at 8 percent)
This is broken down into district GDP gains in the order of $555 million for ThamesCoromandel and $1,064 million for the rest of New Zealand.

Table 4 Impacts on GDP and welfare
In 2015 $NZ million per year (real terms)
Thames-

Rest of New

Coromandel

Zealand

RGDP (expenditure-side)

48.1

92.3

140.4

RGDP (25-year PV at 8% discount rate)

554.9

1,063.7

1,618.1

Consumption (well-being)

16.6

24.5

41.1

New Zealand

Source: NZIER

Our measure of well-being (i.e. household consumption or spending), indicates that
Thames-Coromandel residents would be ‘better off’ by $16.6 million, with the well-being
of all households in the entire New Zealand economy being better off by $41.1 million per
year.

5.3. Effects on the Thames-Coromandel

economy

We now assess the direct and indirect impacts on the Thames-Coromandel and New
Zealand economies, if marine farming in Thames-Coromandel were to expand its
production of current mussel and oyster production by 50 percent and add 8,000 tonnes
per year of finfish production.
The associated direct economic gains (i.e. value added/GDP) to Thames-Coromandel
would be $44.1 million due to growing economic activity in mussels ($14.5 million), oysters
($0.4 million) and the introduction of finfish farming ($18.5 million), and aquaculture
processing ($10.7 million). This is wholly attributable to Thames-Coromandel District.
The indirect impact is estimated to be $3.2 million per year. These are impacts on the
Waikato regional economy, which partly occur within Thames-Coromandel District but the
exact portion cannot be determined from the current database.
The overall effect would be a net expansion in regional GDP of $48.1 million per year, most
of it attributable to Thames-Coromandel.
Indirectly-affected industries would grow in value added, for example, Wholesale and
retail ($2.4 million), Education and health services ($1.3 million), Construction ($0.7
million), Personal and property services ($3.6 million). Other industries’ value added will
contract by $4.8 million (as more resources are directed towards aquaculture and its
supporting industries), so that the combined effect on all indirectly-affected industries
would be a net growth of $3.2 million. The central government revenue from commodity
taxes from Thames-Coromandel would increase by about $0.8 million per year.
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Table 5 Direct and indirect flow-on impacts in Thames-Coromandel
In millions $NZ per year, unless other units indicated
Thames-Coromandel

Mussels

14.5

Oysters

0.4

Finfish

18.5

Aquaculture processing

10.7

Total direct impacts

44.1

Wholesale and retail

2.4

Education and health services

1.3

Construction

0.7

Personal and property services

3.6

Other industries

-4.8

Total indirect impacts

3.2

Total value added (direct + indirect) impacts

47.3

Add: Commodity taxes

0.8

Real GDP (Gross Domestic Product)

48.1

Employment (in number of people)

106

Source: NZIER

The potential growth in GDP is equivalent to 69% of aquaculture’s current contribution to
the Thames-Coromandel District economy, and 5% of its district-wide GDP. That does
depend on establishment of a finfish operation with similar productivity and cost structure
to salmon used in our model.

5.4. Effects beyond Thames-Coromandel
The expansion of the marine farming activity in Thames-Coromandel would also have
effects beyond Thames-Coromandel, in other regions and in New Zealand as a whole.
Most obvious would be a theoretical reduction in value of marine farming in the rest of
New Zealand due to price effects from an expanded supply of marine farming produce
from the Thames-Coromandel: output value goes down due to increased supply lowering
price of output, and labour costs increase due to the rise of real wages caused by increased
demand in Thames-Coromandel. Economic returns are also greatly influenced by
international demand as most mussels are processed for export markets. Any increase in
international demand typically puts a positive tension into pricing.
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Figure 7 Mussel exports, 1998-2015
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Source: Aquaculture New Zealand

The export value (NZ$ FOB) has been steadily increasing along with the average price per
kg although this reflects the change in the product mix with more high value items such as
mussel oil and freeze dried powder being exported over recent years (see Figure 7).
However, this theoretical negative impact is not enough to counteract a positive impact
on aquaculture processing sectors outside Thames-Coromandel that currently receive part
of the marine farm output from Thames-Coromandel. This sector expands in value added
by $53.3 million.
As the aquaculture sector expands, so do other industries that supply the aquaculture
sector. The positive impact on incomes (labour and capital income) boosts the economy.
Total value added in the rest of New Zealand grows by $90.7 million, and by adding tax on
commodities of $1.6 million, real GDP expands by $92.3 million.
The impact on GDP in the rest of New Zealand ($92.3 million) is almost twice the impact of
GDP in Thames-Coromandel ($48.1 million). New Zealand GDP grows by $140.4 million.
The results of the modelling are summarised in Table 6. This shows the modelled impacts
in all regions outside of Thames-Coromandel, and the net effect on New Zealand as a
whole.
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Table 6 Direct and indirect flow-on impacts on the rest of New
Zealand of increased marine farming in Thames-Coromandel
In millions $NZ per year, unless other units indicated
Rest of New
Zealand

All New Zealand

Mussels

-8.1

6.4

Oysters

-0.1

0.3

Finfish

-14.6

3.9

Aquaculture processing

53.3

64.1

Total direct impacts

30.6

74.7

Wholesale and retail

17.6

20.1

Education and hospital

14.8

16.0

Construction

9.6

10.3

Personal and property services

17.9

21.5

Other industries

0.1

-4.7

Total indirect impacts

60.1

63.2

Total value added (direct + indirect)
impacts

90.7

137.9

Add: Commodity taxes

1.6

2.4

Real GDP (Gross Domestic Product)

92.3

140.4

Employment (in number of people)

-106

-

Source: NZIER

The table shows that the effect on aquaculture is dominated by the positive impact on
aquaculture processing, but there could be a net loss in mussel, oyster, and finfish farming
outside of Thames-Coromandel for the reasons outlined above. This is due to assumptions
in the model and the effect may be less pronounced in practice.
Overall, there would be a net expansion in real GDP of $140.4 million per year across all
of New Zealand. About a third of this expansion ($48.1 million, see Table 5) would occur
in the Thames-Coromandel District.
Aquaculture in New Zealand as a whole grows by $74.7 million. The model shows positive
impacts on a range of industries such as Wholesale and retail ($20.1 million), Education
and hospital ($16.0 million), Construction ($10.3 million), Personal and property services
($21.5 million). Other industries contract by $4.7 million.

5.5. Employment effects
Taking account of both direct and indirect effects, the number of people employed in
Thames-Coromandel would grow by 106, equivalent to about 1.1 percent of the district’s
employment. Employment levels in other regions would fall by the same amount.24 As in

24

We use count of people employed as our employment baseline.
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other standard regional CGE modelling exercises, the national employment level is held
constant, with the labour market adjusting through changes in real wages.

5.6. Coromandel Town
This section highlights the Coromandel Town economy in relation to the ThamesCoromandel aquaculture industry. Detailed economic activity statistics at this level are
limited, but local effects can be inferred from employment statistics.

Figure 8 Coromandel (including Manaia) map

Source: NZ Topo Map

The Coromandel locality (see Figure 8) employed about 500 people in 2015, who mainly
worked in the hospitality sector (40 percent) and tourism-related activities.
Figure 9 shows this locality’s employment profile to provide context for new aquaculture
activity. The numbers employed in each sector include 80 in Accommodation, 60 in Retail
trade, 50 in Food and beverages services and 45 in Transport, postal and warehousing
(which supports the tourism and hospitality sectors). Small numbers of people work in the
primary sectors, such as Sheep, beef cattle and grain farming (9) and Fishing (6).
The main manufacturing activity in the town is Food product manufacturing (which
employs 20), and includes oyster processing at Pacific Marine Farms. Other sectors are
mainly providing services to Coromandel’s population of about 1,61025 people, including
Health care and social assistance (55), Education (50), Construction (40), Civic, professional
and other interest group services (35), Professional, scientific and technical services (9),
and Property operators and real estate services (3).
Looking at Manaia (20 minutes’ drive away from Coromandel), economic activity seems
similar to Coromandel town, but on a finer scale.
25

Subnational population estimates 2015, http://nzdotstat.stats.govt.nz/wbos/Index.aspx?DataSetCode=TABLECODE7501#.
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With about 500 working people in the local Coromandel economy, we estimate the locality
generates total wages of about $21.2 million.26 The size of local GDP would be $45.2 million
which is almost the same as the contribution of marine farming to GDP in the ThamesCoromandel ($44.1 million). Put another way, the current marine farming activity in
Thames-Coromandel is roughly equivalent to the economic contribution of a town the
size of Coromandel.
Aquaculture expansion in Thames-Coromandel would stimulate the Coromandel town
(including Manaia) economy in much the same way as for the whole Thames-Coromandel
economy. Demand for products and services in these localities would rise as the ThamesCoromandel aquaculture industry expands.

Figure 9 Employment in Coromandel in 2015
In people count

Source: Statistics New Zealand

26

Estimates based on average wage by sector in Waikato multiplied by number employed in each sector.
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6. Realising the benefits of
growth
For the Thames-Coromandel District to share in the benefits of continued aquaculture in
the district and its potential for growth, there will need to be the infrastructure to handle
the increased volume of production and inputs used by the activity.
This means wharves and facilities for bringing the produce ashore and servicing the vessels
used in marine farming, and roads to transport the produce to the processing plants and
from there to wholesale distributors.
Current shore-transfer activities of aquaculture are concentrated on Sugarloaf Wharf on
Te Kouma Road south of Coromandel. This wharf currently has capacity for a single barge
and a slipway for boat launching. But with dredging and the addition of three concrete pile
wharves, it could accommodate up to seven barges at the same time.
The growth scenario modelled in this report would see a substantial increase in volumes
of produce needed to be brought ashore: about 12,400 tonnes of mussels (15 percent of
New Zealand’s current total production), 233 tonnes of Pacific oysters (17 percent of New
Zealand’s current production) and up to 8,000 tonnes of finfish. Most of this will need to
be transported for processing to OPC in Whitianga, or down SH25 to join SH2 for transport
to Auckland (to Future Cuisine at Swanson, Sea Products at Papakura or Kia Ora Seafoods
at Manukau) or Tauranga (North Island Mussels at Greerton).
On the assumption that there is no production for 2½ months each year during spawning,
this leaves around 290 days a year of production.27 If transported in 8 tonne trucks the
additional produce from the marine farm expansion would require 2,580 truckloads on
Coromandel roads to reach their processing destination. On average this would be 11
truck-loads per day over the 9 ½ month production season. If 20 tonne B-trains were used,
the total transport required would fall to 1,032 truckloads per year, or 4 trucks a day on
average in season.
These are clearly underestimates of the number of vehicle movements required if
expanded aquaculture production was landed in the Thames-Coromandel District. There
would be additional vehicle movements bringing supplies as and when needed and truck
movements could be double those estimated above if trucks travel empty one way to pick
up their consignments. Assuming 90% are unlikely to have back-loads, 8 tonne trucks
would require 4,904 truck trips per year or 21 trips per day, and 20 tonne trucks would
require 1,962 trips per year or 8 trips per day on average.
While the number of additional vehicles on the roads is not very large, there are issues
around safety and risks to other activities that need to be considered in preparing the roads
for additional traffic. The wharf is probably a greater choke point if it remains in a form
where it can only handle one barge at a time, given the increase in volumes likely to be
brought ashore when new consented areas come into production.
There are not insurmountable costs in providing the infrastructure to handle increased
aquaculture production. But the potential for growth does depend on there being
infrastructure on the ground to handle increased production, and that planning provisions
and physical infrastructure be aligned to facilitate the future economic benefits of
aquaculture for the district.
27

From 365 days we deduct 75 days for off-season to give 290 days of production; and further deduct 10 days for public
holidays and 41 Sundays during the on-season to arrive at 239 days over which production may be transported.
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7. Conclusion
Aquaculture in Thames-Coromandel supports the district economy. Marine farms create
value added from natural resources and supplies inputs to the aquaculture processing
industries. The incomes earned from this production and processing are direct benefits of
aquaculture for the district. The aquaculture industry also indirectly stimulates other
sectors in the district and also outside the district. It brings benefits to the district and
national economies, including small local towns.
Coromandel (including Manaia) is a locality in the district with limited direct linkages with
marine farming and processing. But the local economy is positively impacted by
aquaculture industry activities, particularly marine farming support and oyster processing.
As household incomes in the whole district grow, so does spending by these households,
which in turn boosts the local economy.
We have modelled the economic impacts of a potential growth in aquaculture, by 50
percent for current shellfish production and the establishment of finfish production in sea
cages. That could provide growth in value added equivalent to 69% of aquaculture’s
current value added contribution and 5% of the Thames-Coromandel’s District-wide GDP,
but that depends on the establishment of a finfish operation with similar returns to salmon
farming.
For the Thames-Coromandel district to realise the benefits of continued aquaculture
activity and its potential to drive growth, it will need the infrastructure to handle the
increased volumes of produce and inputs used, wharf facilities to handle the additional
barge movements, and roads to handle between 8 and 21 additional truck-trips per day
during the 9½ month production season, transporting produce to processing plants.

Limitations and caveats
The limitations of our study are the following:
•

There are no comprehensive data sources for all aspects of aquaculture’s
economic effects, so modelling depends on a mix of Statistics New Zealand’s
official data supplemented by industry information

•

The model runs we have made depend on assumptions about values and other
factors that may change over time

•

There is a particular issue over the displacement effects in our model, whereby
aquaculture outside of Waikato loses value to offset some of the gains in
Coromandel – this is a construct of the model which makes the estimates
conservative, as the lower the displacement offset the greater the net value

•

The model and database used are for the year ending March 2015

•

There is uncertainty over whether a finfish operation in offshore cages would
achieve the cost structure and returns of current salmon farming, which is used
as a representative finfish in our model in the absence of data on other species.

Despite these limitations, this modelling indicates the extent of the direct and indirect
economic impacts of aquaculture, and can be replicated for other regions and districts.
Thames-Coromandel District economy would gain directly from the expansion of marine
farming and aquaculture processing, and also a share of indirect impacts on industries that
support or receive proceeds from aquaculture in the Waikato region. Expansion of the
district’s aquaculture would also reach regions beyond Waikato and raise national
economic activity and well-being.
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Appendix A TERM-NZ CGE
model
NZIER’s TERM-NZ CGE model is a static bottom-up regional CGE model of the
New Zealand economy and its key regions28
TERM-NZ is based on an empirical, government-produced database (Statistics New
Zealand’s Input-Output tables) that identifies the structure of the industries involved.
TERM-NZ contains information on up to 106 industries, 201 commodities and 15 regions.
For this study, we have aggregated the model’s database to 50 industries and 100
commodities, which include separate sectors for mussels, oysters and salmon. We
employed a 2-region model set up with a separate Waikato region and an aggregated ‘rest
of New Zealand’ (14) region. The aquaculture activities in the Thames-Coromandel District
are taken to represent aquaculture activities in the Waikato region as a whole.
TERM-NZ thus treats Waikato and the rest of New Zealand’s regions as separate
economies. This means that we are able to account for region-specific inter-linkages
between industries, as well as their links to households (via the labour market), local and
central government, capital markets, the rest of New Zealand (via inter-regional trade) and
the global economy (via imports and exports).
A visual representation of TERM-NZ is shown in Figure 10. It highlights the complex and
multidirectional relationships between the various parts of each regional economy and
how they interact with the rest of New Zealand and rest of the world.

28

TERM-NZ stands for ‘The Enormous Regional Model’ of the New Zealand economy. It was developed at NZIER by Dr Erwin
Corong, based on the original Australian TERM model created by Professor Mark Horridge of the Centre of Policy Studies, Victoria
University-Melbourne, Australia, http://www.copsmodels.com/term.htm.
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Figure 10 Perspective of our regional CGE model

Source: NZIER

NZIER report – The economic contribution of marine farming in the Thames-Coromandel District
24

Appendix B Aquaculture
production
B.1

Mussels

Figure 11 shows the mussel production cycle29 comprising planting, growing, harvesting
which are labour intensive farming stages, followed by the more capital intensive
processing stage. Mussel spat for seeding is mostly collected from wild stocks in Golden
Bay, Tasman Bay, Marlborough Sounds and Northland.30 The spat is seeded onto ropes in
stockings, and is later removed then reseeded at a thinner rate to allow for growth. As
mussels filter feed off the natural nutrients in water, much of the cost of production is
labour, transport and energy costs. Off-shore farming also has been developed.
This type of farming has no harmful additives, and uses a minimal amount of artificial
components (floats and ropes) to support the mussels. There is no use of fertilisers,
herbicides or pesticides. Marine farming has a visual impact, but this can be minimised by
implementing a code of practice for growers, for example, by tidying lines and buoys and
minimising waste.

Figure 11 Mussel farming production cycle

Source: FAO24

29
30

http://www.fao.org/fishery/culturedspecies/Perna_canaliculus/en.
Using a higher quality of seed produced by the Cawthron Institute may reduce dependency on the wild spat population and
improve the harvest, but is not yet a major source of spat.
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Mussel line reseeding (left) and surveying crop growth rates and condition (right)

A long trend of mussel production from 1950 to 2014 is shown in Figure 12. Minimal
production occurred from 1950-1980, but mussel farming has grown rapidly since then. In
the last decade the sector maintained production above 80,000 tonnes a year.

Figure 12 New Zealand mussel production, 1950-2014
In tonnes

Source: FAO
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B.2

Pacific oysters

Figure 13 shows the standard worldwide oyster production cycle.31 However, New Zealand
employs a unique production method that has proven to be the most effective way of
producing excellent quality oysters, allowing New Zealand Pacific oysters to grow to
market size within 12-18 months.32
The production cycle begins with spat being collected from specific areas such as in the
Kaipara Harbour on the north-western coast of the North Island. The spat is collected on
timber sticks (as the Pacific Oyster prefers to attach itself to a hard surface). These spat
covered sticks are then taken back to the farms and spaced out on inter-tidal racks. The
inter-tidal racks which make up an oyster farm are usually located in sheltered harbours or
estuaries where the oysters are washed over by two tides a day. Some farms also utilise a
suspended basket growing system.
The oyster production cycle is similar to that of mussels. Both species are filter feeders
with similar farming cost structures.

Figure 13 Oyster farming production cycle

Source: FAO26

31
32

http://www.fao.org/fishery/culturedspecies/Crassostrea_gigas/en
http://www.aquaculture.org.nz/industry/pacific-oysters/
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