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INTRODUCTION 

Background 

Under sections 70 and 71 of the New Zealand Biosecurity Act (1993), a regional council is required to be cognisant of, 
and evaluate and document the benefits, costs, funding arrangements and adverse effects associated with the 
management of pests prior to the notification of a proposed Regional Pest Management Plan (RPMP) (Appendix 1). 
Section 76 of the Act requires that a proposed RPMP must present the costs and benefits of each pest (76k) under 
different management programmes (76l). 
 
Amendments to the Biosecurity Act in 2012 reformed the law relating to the exclusion, eradication, and effective 
management of pests and unwanted organisms, including: 
 

¶ New policy instruments such as the National Policy Direction for Pest Management (NPD, finalised in 
August 2015) and pathway management plans; 

¶ ΨDƻƻŘ bŜƛƎƘōƻǳǊ wǳƭŜǎΩ ŀƴŘ ŀ ǊŜǉǳƛǊŜƳŜƴǘ ǘƘŀǘ ǘƘŜ /Ǌƻǿƴ ŎƻƳǇƭȅ ǿƛǘƘ ǎǳŎƘ ǊǳƭŜǎ ƛƴ ŀ ǊŜƎƛƻƴŀƭ 
management plan; 

¶ Changes to the development and review process for pest management plans.  
 
The NPD contains directions on programme objectives and terminology and specifies the requirements for 
analysing costs and benefits (Appendix 2). 

Scope 

This report assesses the impacts of pest plants and animals being considered for inclusion in a proposed RPMP for 
IŀǿƪŜΩǎ .ŀȅ, and provides a quantitative assessment of the detrimental effects and any known beneficial effects of 
each pest, and a cost-benefit analysis (CBA) comparing "no regional management" to one or more proposed regional 
pest management programmes. The results of these assessments provide an indication of whether the benefits of 
the proposed regional investment in managing a pest are likely to be greater than the costs and whether the inclusion 
of the pest in the RPMP is justified. This assessment is required to satisfy Sections 70 and 71 of the Biosecurity Act. It 
also meets the requirements of section 6(1) of the NPD by conducting the cost-benefit analyses at an appropriate 
level in relation to the level and quality of data available and the cost of the proposed programme. 

Management Options 

A number of different management options are potentially available for managing adverse and unintended impacts 
of pests in the region: 
 

¶ Exclusion 

¶ Eradication 

¶ Sustained Control 

¶ Progressive Containment 

¶ Site-led 
 

METHODS 

Overview of cost-benefit analyses 

Cost-benefit analyses (CBAs) are an economic tool to estimate all relevant costs and benefits in the same currency, 
usually in current dollars (termed the net present value, or NPV). In this report, the cost-benefit analysis ascertains 
whether the benefit of each proposed pest management programme outweighs the cost. 
 
The cost-benefit analyses are, with some modifications, based upon similar CBA exercises undertaken by regional 
councils. The CBAs undertaken in this report allow for the inclusion of a range of ecological values where a precise 
number is unknown (e.g. the potential rate of pest spread) and for the inclusion of non-production costs. 
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The CBA provides a monetary assessment of the benefits and costs based upon: 
 

¶ The extent of the pest.  

¶ Its preferred (and less preferred) habitats.  

¶ The values received from the land that the pest impacts upon. 

¶ The cost of control. 
 
This report provides a monetary estimate of all relevant programme costs and benefits in the same currency - all 
ŦǳǘǳǊŜ Ŏƻǎǘǎ ŀƴŘ ōŜƴŜŦƛǘǎ ŀǊŜ ΨŘƛǎŎƻǳƴǘŜŘΩ ōȅ ǘƘŜ ŀƳƻǳƴǘ ŀ ŘƻƭƭŀǊ ŎƻǳƭŘ ŜŀǊƴ ƛŦ ƛƴǾŜǎǘŜŘ ƴƻǿ ǊŀǘƘŜǊ ǘƘŀƴ ǎǇŜƴǘΦ ¢Ƙƛǎ 
is the foundation of the CBA approach; current investment made to avoid future pest impacts is considered 
uneconomical if the same money invested now would be worth more than the impact cost when those impacts occur. 

 
A discount rate of 8% was used in previous cost-benefit analyses for RPMS reviews (e.g. Severinsen 2003, Auckland 
Regional Council 2006, Sullivan and Hutchison 2010), however we have used a 4% discount rate for the CBAs in this 
report, as recommended by Auckland Council, following their review of discount rates for RPMPs (Imogen Bassett 
pers. comm.). With an annual compounding interest rate of 8%, $1 invested today will have grown to $46.90 in 
50 years. For this reason, for it to be economically sensible to spend $10,000 today on pest control to prevent impacts 
in 50 ȅŜŀǊǎΩ ǘime, those impacts would need to be worth at least $469,000. By comparison, if using a discount rate of 
4% (annual compounding), $1 today equals $7.11 in 50 years, so the decision to invest would depend on the pest 
impacts being at least $71,067. A lower discount rate gives greater weight to future costs and benefits than a higher 
discount rate. 
 
Cost-benefit analysis results can give the illusion of being precise and providing robust estimates of future costs and 
benefits. However, there are significant data limitations in terms of how much we know about the impacts and spread 
of pests and the costs of their control over future decades. Because of this, there is an unknown but undoubtedly 
large amount of uncertainty around any CBA estimates applied to pest management. 
 
Cost-benefit estimates are monetarised. There are, however, non-monetarised values that are relevant such as pest 
impacts on biodiversity, amenity and other environmental, social and cultural values. Accordingly, for environmental 
pests, the monetarised net benefit of regional intervention (or otherwise) is likely to be an underestimate. 
For each pest species, we assessed its impacts in the region and undertook a cost-benefit analysis, comparing no 
coordinated regional management with one or more options under the proposed IŀǿƪŜΩǎ .ŀȅ RPMP, i.e. Exclusion, 
Eradication, Progressive Containment, Sustained Control, or Site-led. We used data from Council staff and reviewed 
published information to summarise the known impacts of pest plants and animals on production values as well as 
environmental, social, and cultural values. 
 
²Ŝ ǳǎŜŘ ŀ ƳƻŘƛŦƛŜŘ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ ΨIŀǊǊƛǎ aƻŘŜƭΩ ŦƻǊ ǘƘŜ /.!ǎ όǎŜŜ !ǇǇŜƴŘƛȄ о ŦƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ƳŜǘƘƻŘǎ 
used and assumptions of our model)1. Our modifications to the Harris Model are designed to make it more flexible 
and less precise in its data requirements, and more capable of incorporating the diverse range of pest impacts in the 
IŀǿƪŜΩǎ .ŀȅ Region, while retaining its robust economic foundations. 

General assumptions for cost-benefit analyses 

Cost-benefit analyses for pest control programmes require the adoption of a number of assumptions. These 
assumptions, which were generally applied to all of the proposed pest management programmes, are described 
below: 
 

¶ When dealing with newly-established and or expanding pest populations, early action is by far the most 
cost effective approach even when there is inadequate knowledge of impacts (Harris and Timmins 
2009). 

 

¶ The economic impacts of pests scale linearly with the area of infestation e.g. twice as much area of 
weeds means twice as much impact on the region. 

 

                                                                 
1  Developed in 2000 by economist Simon Harris specifically for RPMS reviews. 
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¶ Costs and obligations to undertake pest control through the RPMP will only be imposed on landowners 
and the community in circumstances where effective control is dependent upon the Council accessing 
the regulatory powers [Part 6] of the Act. 

 

aŀƴŀƎŜƳŜƴǘ ƻŦ ǇŜǎǘǎ ƛƴ ΨŘŜŦƛƴŜŘ ŀǊŜŀǎΩ 

Some proposed pest management programmes only apply to a subset of the Region. Depending on the pest, this 
means they will only be controlled in particular defined areas, or they will be controlled everywhere except for 
particular areas. For example, one of the proposed programmes assessed for the proposed IŀǿƪŜΩǎ .ŀȅ RPMP was 
Site-ƭŜŘ ŎƻƴǘǊƻƭ ƻŦ ƻƭŘ ƳŀƴΩǎ ōŜŀǊŘ όClematis vitalba) in the northern part of the Region only. For such programmes, 
the cost-benefit calculations are restricted to the current and potential extent of the pest within the defined area 
(costs and benefits outside this area are not considered). 

CBA duration 

Ten years is the standard CBA duration for a Regional Pest Management Plan. We have also included a 50-year 
assessment because pests typically take many decades to reach their full extent in a region, therefore pests at early 
stages of their invasion will incur the majority of their impacts well beyond the standard 10-year assessment duration. 

Pest attributes and distribution 

A brief description of the biological characteristics of each pest species is provided, followed by a table identifying 
the land use/habitat types that the pest currently occupies in the Region (or defined area) and those it could 
potentially invade if allowed to spread. 

Relevant biology 

The form, preferred habitats, competitive ability, reproductive ability, resistance to control, and dispersal methods 
(plants only) of each pest were determined from the literature. Information on the current regional distribution of 
each pest was provided by IŀǿƪŜΩǎ .ŀȅ Regional Council. 

Land use/habitat types 

The IŀǿƪŜΩǎ .ŀȅ Region was categorised into 11 different land use/habitat types for the cost-benefit analyses (Table 
1). 
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Table 1: Land use/habitat types used in the cost-ōŜƴŜŦƛǘ ŀƴŀƭȅǎŜǎΦ ΨtǊƻŘǳŎǘƛƻƴΩ ƭŀƴŘ ǳǎŜκƘŀōƛǘŀǘ ǘȅǇŜǎ ŀǊŜ 

ƘƛƎƘƭƛƎƘǘŜŘ ƛƴ ƻǊŀƴƎŜΣ Ψƴƻƴ-ǇǊƻŘǳŎǘƛƻƴΩ ǘȅǇŜǎ ŀǊŜ ƘƛƎƘƭƛƎƘǘŜŘ ƛƴ ƎǊŜŜƴΦ 
 

LAND USE/HABITAT TYPE DESCRIPTION 

Dairy Dairy farms 

Sheep/Beef/Deer Sheep, beef, deer, and goat farms 

Horticulture Arable cropping and orchards 

Forestry Timber producing plantations and woodlots 

Aquaculture Marine aquaculture 

Urban Cities, towns, industrial land 

Native terrestrial Native forest, shrubland, wetland vegetation, grassland 

Coastal land Beaches, sand dunes, coastal cliffs (land within c.50 m of coastline) 

Estuarine Harbours and estuaries (saltwater) 

Freshwater Waterways, lakes, and ponds 

Marine The ocean (within IŀǿƪŜΩǎ .ŀȅ Region) 

 
The total area of each land use/habitat type in the region (or defined area) was estimated by IŀǿƪŜΩǎ .ŀȅ Regional 
Council. The New Zealand Land Cover Database Version 4.1 (LCDB4, Ministry for the Environment 2015) was used to 
estimate the area of each of the nine terrestrial land use types by assigning the relevant LCDB land cover classes to 
the different CBA land use types (Table 2)1. 

 
The total area of coastal land was estimated from the area of Sand and Gravel in LCDB4, however this is likely to be 
an underestimate, as we defined the coastal land use type as land within 50 metres of the coastline, including coastal 
cliffs. The total area of freshwater in the Region is likely to be an underestimate, as small waterways (less than 
20 metres wide) and lakes (less than one hectare) were not identified in LCDB4 (due to the resolution of the satellite 
imagery). 
  

                                                                 
1 Several of the LCDB4 classes were not assigned to our CBA land use types because they did not correspond clearly 

to one land use type (i.e. Gorse and/or Broom, Gravel and Rock, Landslide, Major Shelterbelts, Mixed Exotic 
Shrubland, Surface Mines and Dumps). These classes cover a relatively small proportion of the region (c.1%). 
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Table 2:  Total area of each CBA land use/habitat type in IŀǿƪŜΩǎ .ŀȅ Region1 and the land cover classes 
(from the New Zealand Land Cover Database Version 4.1, LCDB4) assigned to the nine terrestrial 
ƭŀƴŘ ǳǎŜκƘŀōƛǘŀǘ ǘȅǇŜǎΦ ΨtǊƻŘǳŎǘƛƻƴΩ ƭŀƴŘ ǳǎŜ ǘȅǇŜǎ ŀǊŜ ƘƛƎƘƭƛƎƘǘŜŘ ƛƴ ƻǊŀƴƎŜΣ Ψƴƻƴ-ǇǊƻŘǳŎǘƛƻƴΩ 

types are highlighted in green. 
 

LAND USE/HABITAT TYPE 
AREA IN I!²Y9Ω{ .!¸ 

REGION (ha) 
LAND COVER CLASS (from LCDB4) 

Dairy 30,171 High Producing Exotic Grassland 

SheepBeefDeer 821,815 Low Producing Grassland 

Horticulture 22,081 Orchard Vineyard and Other Perennial Crops 

  Short-rotation Cropland 

Forestry 191,431 Deciduous Hardwoods 

  Exotic Forest 

  Forest - Harvested 

Aquaculture 100 *  

Urban 22,720 Built-up Area (settlement) 

  Urban Parkland/Open Space 

Native terrestrial 299,192 Alpine Grass/Herbfield 

  Broadleaved Indigenous Hardwoods 

  Depleted grassland 

  Fernland 

  Flaxland 

  Indigenous Forest 

  Manuka and/or Kanuka 

  Matagouri or Grey Scrub 

  Tall Tussock Grassland 

Coastal land 1,424 Sand and Gravel 

Estuarine 1,498 Estuarine Open Water 

  Herbaceous Saline Vegetation 

  Mangrove 

Freshwater 13,935 Herbaceous Freshwater Vegetation 

  Lake and Pond 

  River 

Marine 770,000  
 

* There is no aquaculture in IŀǿƪŜΩǎ .ŀȅ Region at present, therefore we estimated the potential area of  
  aquaculture in IŀǿƪŜΩǎ .ŀȅ ƛƴ мл ȅŜŀǊǎΩ ǘƛƳŜΦ 

 

Current and potential land use types occupied by each pest 

Current Land Use Types Occupied 

Land use/habitat types currently occupied by each pest were identified and each land use type in the Region (or 
defined area) was categorised as: 

 

¶ Primary habitat for the pest (most infested currently), or 

¶ Secondary habitat for the pest (less infested currently), or 

¶ Not currently occupied by the pest (N.B. some land use types may be potentially suitable for the pest 
but have not yet been invaded). 

 

                                                                 
1 The model assumes that the area of each land use/habitat type in the region (or defined area) does not change 

over the duration of the CBA (i.e. the next 10-50 years). 
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Land use types currently occupied by each pest were determined by IŀǿƪŜΩǎ .ŀȅ Regional Council. 

Potential Land Use Types Occupied 

Land use types potentially occupied by each pest were identified and categorised as: 
 

¶ Primary habitat for the pest (most suitable/preferred), or 

¶ Secondary habitat for the pest (less suitable/preferred), or 

¶ Unsuitable for the pest. 
 

Land use types potentially occupied by each pest were determined by IŀǿƪŜΩǎ .ŀȅ Regional Council and reviewed 
by Wildland Consultants, based on information in the literature and expert opinion. If a land use type is currently 
categorised as a primary habitat for a pest, then it must be categorised as primary habitat for the pest in future. 
  
An example for rooks (Corvus frugilegus) in IŀǿƪŜΩǎ .ŀȅ is provided in Table 3. 
 

Table 3:  Current and potential land use types occupied by rooks in IŀǿƪŜΩǎ .ŀȅ.  
High = land use is a primary habitat for the pest (i.e. most infested/preferred),  
Low = land use is a secondary habitat for the pest (i.e. less infested/preferred),  
- = the pest is not currently present in that land use or the land use/habitat is unsuitable for 
the pest.  
 

LAND USE/HABITAT TYPE CURRENT INFESTATION POTENTIAL INFESTATION 

Dairy Low High 

Sheep/Beef/Deer Low High 

Horticulture Low High 

Forestry - High 

Aquaculture - - 

Urban Low Low 

Native terrestrial - - 

Coastal land Low Low 

Estuarine - - 

Freshwater - Low 

Marine - - 

 

Current area infested 

The total area (number of hectares) in the Region (or defined area) currently infested by each pest was determined 
by IŀǿƪŜΩǎ .ŀȅ Regional Council. 

 
In general, data for the current area infested are considered to be reasonably accurate for Eradication pests, as the 
distributions of these species are relatively limited and reasonably well-known, whereas accurate distribution 
information is often not available for the more widespread Progressive Containment, Sustained Control, and Site-led 
pests, in which case the current area infested has to be estimated. 

 
For Exclusion programmes, the current area infested is always zero, as it is assumed that the pest species is not 
currently present in the Region (or if the proposed programme is Exclusion from a defined area, then the pest species 
may be present in the Region but is not present within the defined area in which the Exclusion programme applies). 

 
For some widespread animal pests, their overall distribution/extent in the Region (or defined area) may be known 
but this is not an accurate measure of the number of hectares they actually impact upon as they are mobile and their 
densities vary. In order to estimate the current area infested for such pests, we used the following two parameters: 

 

¶ Current area infested: current extent/distribution of the pest in the Region (or defined area) (i.e. total 
number of hectares). 
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¶ Proportion of maximum density: current proportion of the maximum density that the pest may be able 
to reach if uncontrolled, averaged across its entire distribution in the Region (or defined area).  

 
Current area impacted by the pest = Current area infested (in ha) x Proportion of maximum density. 

 
For example, feral cats (Felis catus) are estimated to occupy 898,212 hectares in IŀǿƪŜΩǎ .ŀȅ at present, but are only 
estimated to be at 5.45% of the maximum density they could reach, therefore the current area impacted is estimated 
as follows: 

 

Current area impacted by feral cats in IŀǿƪŜΩǎ .ŀȅ = 898,212 ha ³ 0.0545 = 48,952.5 hectares. 

Potential area infested 

In order to estimate potential impacts of the pest in future we need to estimate the maximum extent (number of 
hectares) a pest would be capable of occupying in the Region (or defined area) in the absence of regional control.  

 
To calculate the number of hectares potentially infested by each pest we used information on the potential land use 
types occupied (see Section 2.5.3). If a land use/habitat type is a primary habitat for a pest, it was assumed that the 
pest could potentially infest 5-25% of the total area of that land use type in the region (or defined area). If a land use 
type is a secondary habitat for a pest, then that pest could potentially infest 1-4% of the regional area of that land 
use type (see Table 2). 

 
In each CBA, the area of each land use potentially infested by each pest type (in the Region or defined area) was 
estimated by multiplying the area of each land use type by its habitat suitability for that pest, i.e. 

 

Potential area infested = Area of each land use type (in the region or defined area) ³ Habitat suitability (primary, 
secondary, or unsuitable) 

 

Exclusion programmes 

For pests not currently in the region (or defined area), in order to carry out the cost-benefit analysis it has been 
assumed that the pest arrives in the Region in the first year of the RPMP i.e. one square metre is infested in year one 
(0.0001 ha). Spread of the pest is then modelled in the same way as pests that are already present in the Region. 
 

Estimation of pest spread rates 

A key part of the CBA is estimating the number of years a pest will take to reach its maximum extent in the Region 
(or defined area). To do this, pest life forms are matched to average times to reach maximum extent from the year 
they are first discovered in the wild (Table 4), based on information available in the scientific literature. For pest 
animals, the default value was 50 years (i.e. the model assumes that it will take 50 years for a pest animal to spread 
into all suitable habitat in the Region). 

 
For pest plants, each species was categorised using one of four life forms: 

 

¶ Short-lived (annual and biennial) herb. 

¶ Long-lived (perennial) herb. 

¶ Short-lived woody plant (woody vines and shrubs). 

¶ Long-lived woody plant (trees). 
 

A potential spread rate (time to reach maximum extent in the region) was then assigned to each pest according to 
their life form (based on data for the entire naturalised flora of New Zealand, from Gatehouse 2008). Potential spread 
rate was then adjusted according to the dispersal ability of the species (Table 5). An uncertainty rating has not been 
assigned to these estimated spread rates, but uncertainty is captured in the maximum potential area a pest is 
expected to infest within these time frames. 
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Table 4:  Estimated times for pests of different life forms to reach Their 
maximum extent in the IŀǿƪŜΩǎ .ŀȅ Region from the year first 
found wild. 

 

LIFE FORM 
TIME TO REACH 
MAXIMUM EXTENT IN 
THE REGION 

Pest animals 50 years 

Short-lived herb 75 years 

Long-lived herb 100 years 

Short-lived woody 125 years 

Long-lived woody 150 years 

 

Table 5:  Adjustment to the anticipated spread time for pest plants of 
different life forms based on their dispersal capabilities 

 

DISPERSAL RATE ADJUSTMENT 

Low -25 years 

Moderate +0 years 

High + 25 years 

 

Estimating the outcome of the proposed management programme 

 
Calculation of the costs and benefits of the proposed regional management requires both estimation of costs of the 
proposed management and the likely effect of this management in reducing the impacts of the pest. Estimation of 
the likely effectiveness of the proposed management is inherently more difficult that anticipating the costs of the 
programme.  

 
We follow the Harris Model in assuming that each proposed management option (i.e. Exclusion, Eradication, 
Progressive Containment, Sustained Control, or Site-led) will result in a linear change in the pest extent. For most 
programmes, the expected outcome is a reduction in the pest over the duration of the RPMP, however for some 
programmes (e.g. Site-led programmes) there may still be an increase in extent or density, but this is a lesser increase 
than would have happened without regional management. 

 
The expected outcome of each pest management programme (i.e. proportional rate of change in the area impacted 
by the pest) was estimated by IŀǿƪŜΩǎ .ŀȅ Regional Council staff, based on the area to be controlled each year and 
their experience in controlling these pests. A minimum and maximum value was estimated, to allow for uncertainty 
in the expected outcome (i.e. a best-case and worse-case outcome). The model uses the average of the minimum 
and maximum rate of change. 
 

Impact assessment 

Qualitative impact assessment 

Firstly, a qualitative assessment of the impacts of each pest in the IŀǿƪŜΩǎ .ŀȅ Region was completed using the 
available literature and information provided by IŀǿƪŜΩǎ .ŀȅ Regional Council. The assessments follow the general 
structure of impact assessments in other previous RPMP reviews, e.g. Severinsen 2003; Auckland Regional Council 
2006. For each species a broad assessment was made of their current and potential impacts on the following aspects 
of the IŀǿƪŜΩǎ .ŀȅ Region: 
 

¶ Production: impacts on dairy, sheep/beef/deer farming, forestry, horticulture, viticulture, aquaculture, 
international trade, or other production. 

¶ Soil resources: causes soil loss or erosion, alters soil fertility or moisture levels. 
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¶ Water quality: increases siltation or sedimentation, reduces oxygenation of water, or reduces water 
supply. 

¶ Native species diversity: impacts on the diversity, abundance, or composition of indigenous species. 

¶ Threatened species: impacts on Threatened or At Risk indigenous species (according to the New 
Zealand Threat Classification System, Townsend et al. 2008). 

¶ Human health: species that are poisonous or known to sting or bite. 

¶ Recreation: impacts on recreation or amenity values (prevents or restricts recreational use, causes toxic 
algal blooms in water ways etc.). 

¶ aņƻǊƛ ŎǳƭǘǳǊŜ: impacts on food gathering, hunting, tourism, or recreation, or impacts on important 
cultural sites (e.g. marae, urupa) or water purity (life force, mauri). 

 
These impacts are based upon those identified in Section 71 of the Biosecurity Act and are detrimental in nature. For 
each pest species, the impacts were summarised and a "Low", "Moderate", or "High" impact value was assigned to 
each type of impact1. The sources of this information are referenced for each pest. 
 
Then the different types of impacts were assigned to different land use types (Table 6). For example, if a pest has a 
High impact on dairy production and occurs on Dairy land, then it is assumed that the pest has a High impact on the 
Dairy land use/habitat type; if a pest has a Low impact on water quality and occurs in Freshwater, then it is assumed 
to have a Low impact on the Freshwater land use/habitat type. 
 

Table 6:  Types of impacts associated with different land use/habitat types in IŀǿƪŜΩǎ .ŀȅΦ ΨtǊƻŘǳŎǘƛƻƴΩ 
ƭŀƴŘ ǳǎŜǎ ŀǊŜ ƘƛƎƘƭƛƎƘǘŜŘ ƛƴ ƻǊŀƴƎŜΣ Ψƴƻƴ-ǇǊƻŘǳŎǘƛƻƴΩ ƭŀƴŘ ǳǎŜǎ ŀǊŜ ƘƛƎƘƭƛƎƘǘŜŘ ƛƴ ƎǊŜŜƴΦ 

 

LAND USE/HABITAT TYPE IMPACT TYPE (FROM QUALITATIVE IMPACT ASSESSMENT 

Dairy Dairy 

Sheep/Beef/Deer Sheep/Beef/Deer 

Horticulture Horticulture 

Forestry Forestry 

Aquaculture Marine aquaculture 

Urban Human health 

Native terrestrial Species diversity 

Coastal land Soil resources + Water quality + Recreation + Species diversity 

Estuarine Soil resources + Water quality + Species diversity 

Freshwater Water quality + Recreation + Species diversity 

Marine Species diversity 

 

Economic values of different land use/habitat types 

Annual economic values (minimum and maximum) per hectare were estimated for each of the land use/habitat types 
in the IŀǿƪŜΩǎ .ŀȅ Region (see Table 7). 

Production land use/habitat types 

Economic values for Horticultural land were provided by HawkeΩs Bay Regional Council ς these estimates were based 
on data available for the Pipfruit (MPI 2017) and Viticulture (Anon. 2017) industries. 

Economic values for the Dairy, Sheep and Beef, Forestry, and Aquaculture land use/habitat types came from values 
estimated by Bay of Plenty Regional Council for the Bay of Plenty RPMP cost-benefit analyses (Wildland Consultants 
2018). These values are based on the direct, indirect, and induced contribution of each sector to regional gross 
domestic product (GDP). Region-specific economic values for these productive sectors were not available for the 

                                                                 
1 Note that ŎǳǊǊŜƴǘ ƛƳǇŀŎǘǎ Ƴŀȅ ōŜ ŎŀǘŜƎƻǊƛǎŜŘ ŀǎ Ψ[ƻǿΩ ǿƘŜƴ ƛƳǇŀŎǘǎ ƘŀǾŜ ƴƻǘ ŀŎǘǳŀƭƭȅ ōŜŜƴ ŘƻŎǳƳŜƴǘŜŘ ƛƴ 

Hawkes Bay but published information from elsewhere suggests that impacts are likely. 
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Hawkes Bay Region (for instance Hawkes Bay does not have any Aquaculture production at present), however we 
consider that the Bay of Plenty values are appropriate for the Hawkes Bay RPMP CBAs, as both regions are broadly 
similar in terms of these productive sectors, and the Bay of Plenty values are likely to be as accurate (or more so) 
than using national figures (e.g. national dairy monitoring statistics from the Ministry for Primary Industries). 

Non-production land use/habitat types 

The non-market valuations of the other land use/habitat types (i.e. Native terrestrial, Coastal land, Estuarine, 
Freshwater, Marine, and Urban) are inherently more difficult to quantify, however this is essential for evaluating the 
economic impacts of pest species that occur primarily in non-production lands/habitats (and the potential economic 
benefits for the region in managing them). 

 
In the CBAs carried out for previous RPMP reviews, relatively conservative estimates of economic values were used 
for non-ǇǊƻŘǳŎǘƛƻƴ ƭŀƴŘǎΣ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŜƭŀǘƛǾŜƭȅ ǎƳŀƭƭ ƴǳƳōŜǊ ƻŦ ǊŜƭŜǾŀƴǘ ǎǘǳŘƛŜǎ ƭƛǎǘŜŘ ƛƴ DŜƻŦŦ YŜǊǊΩǎ bŜǿ ½ŜŀƭŀƴŘ 
non-market valuation database (www2.lincoln.ac.nz/nonmarketvaluation). For example, Coastal land was assigned 
an economic value of $10-$200/hectare per year in the CBAs carried out for the Bay of Plenty RPMS review in 2010 
(Sullivan and Hutchison 2010). These non-market values were based on New Zealand studies of recreation values, 
existence values, and ecosystem services of natural areas. Coastal and Estuarine values were based on recreation 
and amenity values, which have additional economic contributions to fisheries and water purification. Freshwater 
values were based primarily on recreation (including tourism) but also existence values of high water quality. 
  

http://www2.lincoln.ac.nz/nonmarketvaluation/
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Table 7: Estimated annual economic value per hectare of different land use/habitat types in the IŀǿƪŜΩǎ 
Bay Region. Values were sourced from Bay of Plenty Regional Council Pest Management CBA and 
IŀǿƪŜΩǎ .ŀȅ wŜƎƛƻƴŀƭ /ƻǳƴŎƛƭΦ ΨtǊƻŘǳŎǘƛƻƴΩ ƭŀƴŘ ǳǎŜκƘŀōƛǘŀǘ ǘȅǇŜǎ ŀǊŜ highlighted in orange, 
Ψƴƻƴ-ǇǊƻŘǳŎǘƛƻƴΩ ǘȅǇŜǎ ŀǊŜ ƘƛƎƘƭƛƎƘǘŜŘ ƛƴ ƎǊŜŜƴΦ 

 

LAND 
USE/HABITAT 
TYPE 

ECONOMIC VALUE ($) PER 
HA PER ANNUM EXPLANATION 

Min Max 
Dairy 5,463 6,677 Average per hectare contribution to regional GDP, including 

direct, indirect and induced effects. Bay of Plenty average per 
hectare income, plus value-added in the regional economy. 1,2,3 

Sheep/Beef/Deer 739 903 Average per hectare contribution to regional GDP, including 
direct, indirect and induced effects. Bay of Plenty average per 
hectare income, plus value-added in the regional economy. 1,2,3 

Horticulture 10,511 19,760 Average per hectare income estimated using data from the 2016 
Pipfruit Monitoring Programme for IŀǿƪŜΩǎ .ŀȅ (MPI 2017) and 
2016 Viticulture Gross Margin Benchmarking Report for IŀǿƪŜΩǎ 
Bay (Anon. 2017). 1,4 

Forestry 1,747 2,135 Average per hectare contribution to regional GDP, including 
direct, indirect and induced effects. Bay of Plenty average per 
hectare income, plus value-added in the regional economy. 1,2,3 

Aquaculture 3,305 4,039 There is no aquaculture production in IŀǿƪŜΩǎ .ŀȅ Region at 
present. The estimated economic values are based on potential 
production from aquaculture in the Bay of Plenty. 1,2,3 

Urban 533 1401 IŀǿƪŜΩǎ .ŀȅ urban land values. 1,4 

Native terrestrial 556 680 Economic values for native terrestrial ecosystems were based 
on estimated ecosystem service values in Patterson and Cole 
(2013). The estimate was based on the value for ΨforestΩ minus 
the value of Ψraw materialsΩ (i.e. assuming no extractive use of 
native forests). 3 

Coastal land 1,247 1,525 Economic values were based on estimated values in Patterson 
and Cole (2013). Assuming that the main economic value of sand 
dunes is recreation, we used the recreational values from similar 
ecosystems: the minimum value came from the recreational 
value of 'lakes' and the maximum came from the recreational 
value of 'rivers'. 3 

Estuarine 6,024 7,362 Based on ecosystem service values for estuaries in Patterson 
and Cole (2013). 3 

Freshwater 19,070 27,310 Based on ecosystem service values for freshwater ecosystems in 
Patterson and Cole (2013). 3 

Marine 81 99 Based on cultural and biodiversity values estimated for New 
Zealand continental shelf areas by van den Belt and Cole (2014). 

3 

 

 1 Values for production land use/habitat types do not include ecosystem service values. 
2 The range for each sector estimate was defined as plus/minus 10% of the point estimate. 
3 Values provided by Bay of Plenty Regional Council. 
4 Values provided by IŀǿƪŜΩǎ .ŀȅ Regional Council. 

 
Two recent publications on the economic values of New Zealand land-based (Patterson and Cole 2013) and marine 
(van den Belt and Cole 2014) ecosystems have quantified the total economic values of ecosystem services i.e. 
supporting services, regulating services, provisioning services, cultural services, and passive values. Data in these 
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publications were used to estimate the economic values of non-production land use/habitat types for the IŀǿƪŜΩǎ 
Bay RPMP CBAs. 

 
The non-market valuations used for RPMP CBAs would benefit from further development. We are not aware of any 
ǎǘǳŘƛŜǎ ǘƘŀǘ ƘŀǾŜ ŀǘǘŜƳǇǘŜŘ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ŜŎƻƴƻƳƛŎ ǾŀƭǳŜǎ ƻŦ Ψƴƻƴ-ǇǊƻŘǳŎǘƛƻƴΩ ƭŀƴŘ ǳǎŜκƘŀōƛǘŀǘ ǘȅǇŜǎ ǎǇŜŎƛŦƛŎŀƭƭȅ 
for IŀǿƪŜΩǎ .ŀȅ. 

Estimating quantitative impacts 

Quantitative impacts of each pest (current and potential) were estimated from the proportional impact of the pest 
on the economic value of each land use/habitat type in the region (or defined area) (see Appendix 3, Point 8). For 
example, a low impact on a particular land use type was calculated as a 1-4% reduction in the annual economic value 
per hectare of that land use type (see Table 8). The assumptions used in the CBAs were: 

 

¶ Low impact = 1-4% reduction in annual economic value per hectare. 

¶ Moderate impact = 5-9% reduction in annual economic value per hectare. 

¶ High impact = 10-50% reduction in annual economic value per hectare. 
 

For most pests, there is relatively little information on their economic impacts on different land use or habitat types. 
The standardised percentages we have used to quantify pest impacts are based on the limited information that is 
available, as well as the technical opinion of the report authors and IŀǿƪŜΩǎ .ŀȅ Regional Council staff. For example, 
giant buttercup, which is considered to have a high impact on dairy farming, was estimated to reduce overall farm 
profit on a typical Golden Bay dairy farm by up to 36% (AgPest website http://agpest.co.nz/? pesttypes=giant-
buttercup). 

 
Table 8:  Reduction in the annual economic value (in dollars) per hectare of land use/habitat types in the 

IŀǿƪŜΩǎ .ŀȅ Region in relation to the level of pest impact. 
 

LAND USE/HABITAT 
TYPE 

REDUCTION IN ANNUAL ECONOMIC VALUE ($) PER HECTARE 

IN RELATION TO THE LEVEL OF PEST IMPACT  

LOW IMPACT (1-4%) MODERATE IMPACT (5-9%) HIGH IMPACT (10-50%) 

Min Max Min Max Min Max 

Dairy 54.63 267.08  273.15 600.93  546.30 3,338.50 

Sheep/Beef/Deer  7.39 36.12  36.95 81.27  73.90 451.50  

Horticulture 105.11 790.40 525.55 1,778.40 1,051.10 9,880.00 

Forestry  17.47 85.40  87.35  192.15  174.70 1,067.50  

Aquaculture  33.05 161.56  165.25 363.51  330.50 2,019.50  

Urban 5.33 56.05 26.64 126.11 53.29 700.61 

Native terrestrial  5.56 27.20 27.80 61.20  55.60  340.00  

Coastal land  12.47 61.00 62.35 137.25  124.70  762.50  

Estuarine  60.24 294.48 301.20 662.58  602.40  3,681.00  

Freshwater  190.70 1,092.40 953.50 2,457.90  1,907.00  13,655.00  

Marine  0.81 3.96 4.05 8.91  8.10  49.50  
   

 
In order to quantify the total impact of each pest on the IŀǿƪŜΩǎ .ŀȅ Region we need to know how many hectares 
of each land use/habitat type are infested by the pest and what level of impact the pest in having on each land use. 
Although it is possible for Regional Council staff to estimate the overall area currently infested by each pest in the 
Region (or defined area), it is much more difficult to estimate how much of the current area infested occurs in each 
land use/habitat type, as this requires much more accurate distributional data for each species. 
  
Instead, data on the current and potential land use types occupied (i.e. whether a land use is a primary, secondary 
or unsuitable habitat for each pest) were used to estimate pest impacts on each land use type. This is not ideal but 
the true value is still likely to lie within the minimum and maximum range. 
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From the estimated impacts per land use/habitat type (Table 8), the total annual per hectare impact of a pest in the 
wŜƎƛƻƴ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ōȅ ǿŜƛƎƘǘƛƴƎ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ŜŀŎƘ ƭŀƴŘ ǳǎŜ ōȅ ƛǘǎ ǊŜƭŀǘƛǾŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǇŜǎǘΩǎ total 
infestation area (across all land use/habitat types), using the following equation: 

 
Weighted impact on each land use type = Economic value of land use × Impact level × Extent in each land use 
 

Estimating costs and benefits 

 
The costs of implementing each pest management programme are divided into three categories: 
  

¶ Regional Council costs.  

¶ Agency compliance costs.  

¶ Landowner (private) compliance costs. 

Regional Council costs 

These are costs borne directly by IŀǿƪŜΩǎ .ŀȅ Regional Council in managing the proposed programme and include 
costs incurred to support, undertake or provide pest control, surveillance, monitoring, research, advice and 
information, as well as administration and governance. The total annual expenditure by the Council on each of the 
proposed programmes was provided by IŀǿƪŜΩǎ .ŀȅ Regional Council. 
  
In the CBAs, if the proposed management programme results in eradication of the pest (within 50 years or less), 
Council costs are assumed to be $1000 per year for the subsequent 20 years after the pest is eradicated, as ongoing 
monitoring and surveillance will be required (if Council costs in year one are less than $1000, then the costs are the 
same as in year one), then after this Council costs are assumed to be zero. 

Agency compliance costs 

These are costs borne by agencies such as the Department of Conservation (DOC) and Land Information New Zealand 
(LINZ) who manage Crown-owned land in the IŀǿƪŜΩǎ .ŀȅ Region. Agency compliance costs are additional costs that 
are incurred by agencies in order to comply with the requirements of the proposed RPMP. The total annual agency 
compliance costs for each pest management programme (where relevant) were estimated by IŀǿƪŜΩǎ .ŀȅ Regional 
Council staff.  

 
In the CBAs, agency compliance costs were included in the calculations for the first 10 years, but were not estimated 
for subsequent years as compliance costs are difficult to estimate beyond this period and are likely to decrease over 
time. 

Landowner compliance costs 

One of the important but difficult to quantify aspects of each CBA is estimating the cost of pest control carried out 
by private landowners in order to comply with the requirements of the proposed RPMP. Some pest management 
programmes do not incur private landowner costs; for example the costs of Exclusion and Eradication pest 
management programmes are normally entirely met by the Council (sometimes in conjunction with agencies). 
Landowner compliance costs for each pest management programme were estimated by IŀǿƪŜΩǎ .ŀȅ Regional 
Council staff. 

Benefits provided by pests 

Potential economic benefits arising from each pest were identified (see the Relevant Biology table in the outputs for 
each pest), however the annual economic value provided by a pest to the Region was unknown for most species. 
Benefits were quantified only for pests for which the benefit to the Region was considered to be of moderate or 
greater economic value (i.e. at least $0.50/hectare per year). The annual benefit per hectare was estimated using 
available literature. For example, a report on the possum fur industry in Taranaki stated that the income for possum 
control contractors from possum fur was estimated at $3-5 per hectare (Warburton 2008). 
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Parameters used in the cost-benefit analyses 

Discount rate: 4%  

Extent Parameters 

Even abundant and widespread pests do not typically occupy every hectare of available habitat in a region. Each land 
use/habitat type is categorised as being a primary habitat (most infested/preferred)), secondary habitat (less 
infested/preferred), or unsuitable for the pest. The model uses the following proportions when it estimates the 
number of hectares of each land use/habitat type that a pest will potentially occupy if it is not managed under the 
RPMP:  

ω Primary habitat for a pest (minimum proportion of area impacted): 0.05  

ω Primary habitat for a pest (maximum proportion of area impacted): 0.25  

ω Secondary habitat for a pest (minimum proportion of area impacted): 0.01  

ω Secondary habitat for a pest (maximum proportion of area impacted): 0.04  

Impact Parameters 

Each pest is assessed as having a Low, Moderate, or High impact on each land use/habitat type. The model interprets 
these categories as meaning that the pest reduces the annual economic value of that land use/habitat type per 
hectare (e.g. annual net production of dairy farms) by the following amounts:  

LOW impact on a land use/habitat type 

ω Minimum proportion of value removed): 0.01  

ω Maximum proportion of value removed: 0.04  

MODERATE impact on a land use/habitat type 

ω Minimum proportion of value removed): 0.05  

ω Maximum proportion of value removed): 0.09  

HIGH impact on a land use/habitat type 

ω Minimum reduction in economic value by the pest: 0.1  

ω Maximum reduction in economic value by the pest: 0.5  

Landowner (private) and Agency Costs 

Private (landowner) and Agency (DOC, NZTA, LINZ) costs are not scaled according to pest impact per land use/habitat 
type. The costs imposed on landowners by the RPMP are applied irrespective of whether a pest has high, moderate, 
or low impacts on a land use/habitat type. (The alternative option, not used here, is to assume that it will be economic 
ŦƻǊ ƭŀƴŘƻǿƴŜǊǎ ǘƻ ŀƭǊŜŀŘȅ ōŜ ŎƻƴǘǊƻƭƭƛƴƎ ƘƛƎƘ ƛƳǇŀŎǘ ǇŜǎǘǎ ǎƻ ƛƴ ǘƘŜǎŜ ƭŀƴŘ ǳǎŜǎ ŀƴ wtat ǊǳƭŜ ǿƻƴΩǘ ƛƳǇƻǎŜ ŀŘŘƛǘƛƻƴŀƭ 
control costs on these landowners.) 
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MEDITERRANEAN FANWORM  
Sabella spallanzanii 

 

 

Relevant biology 

ATTRIBUTE DESCRIPTION 

 Form Builds conspicuous leathery tubes (normally 100ς500 mm, up to 1000 mm long) 
projecting from subtidal hard structures. From the tube it extends a spiral crown 
of delicate, flexible radioles (the fan), which varies in colour - most often 
brown/cream with black and/or white bands 

Habitat Subtidal, found attached to hard structures (e.g. rocks, boats, wharf pilings, 
pontoons) to approx 30 m depth. Usually in estuaries or sheltered sites. Density 
decreases with depth. Demonstrates clear preference for sheltered, nutrient-rich 
waters. 

Regional distribution Not currently present in IŀǿƪŜΩǎ .ŀȅ. 

Competitive ability Very competitive - forms dense monospecific groups that competes with and 
excludes native species. Can reach approx. 1000 individuals per square metre. 

Reproductive ability Highly robust organisms, can regenerate from fragments (caused naturally or by 
trauma), resulting in reproduction by fission. Sexual maturity is at approx 50 mm 
body length. Very fecund - approx 50,000 eggs can be produced by a female of 
approx 300 mm body length. Appears to have an annual spawning cycle, gametes 
released in midwinter in Melbourne, Australia. Larvae can remain in the water 
column for 14 days. 

Resistance to control Highly resistant to control. Chemical control is difficult as S. spallanzanii is found 
subtidally. Manual search and removal is difficult as small individuals are 
challenging to locate amongst other fouling organisms. Despite a large search and 
cull effort in Lyttelton and Waitemata harbours, elimination efforts were 
abandoned two years after first detection. 

Benefits None 

Land use/habitats occupied in IŀǿƪŜΩǎ .ŀȅ 

LAND USE TYPE CURRENT INFESTATION POTENTIAL INFESTATION 

Dairy - - 

Sheep and beef - - 

Forestry - - 

Horticulture - - 

Aquaculture - High 

Urban - - 

Native terrestrial - - 

Coastal land - - 

Freshwater - - 

Estuarine - - 

Marine - High 

High = Most infested/preferred land use(s), Low = Less infested/preferred land use(s), - = Unsuitable land use  
 

Qualitative impact assessment 

CATEGORY CURRENT POTENTIAL COMMENT SOURCE 

EXCLUSION 
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Production     

Dairy - -   

Sheep and beef - -   

Forestry - -  1, 2, 3 

Horticulture - -   

Aquaculture - H Dense beds of Mediterranean fanworm clog 
recreational and commercial fishing gear. Also has 
negative impacts on aquaculture due to dense 
fouling on structures and on farmed shellfish. 

 

Other - -   

International trade - L May impact volume and quality of exported 
seafood, e.g. oysters, mussels. 

 

Environment     

Soil resources - -   

Water quality - L Mediterranean fanworm prefers waters with high 
nutrient levels. Thus the presence of this organism 
may also be an indicator of poor water quality. 
May displace other more effective filter feeders, 
resulting in a negative impact on water quality. 
Mediterranean fanworm excretes nitrogen in the 
form of ammonia, further increasing nutrient 
loads in the surrounding water. Also has high 
potential to disrupt established nutrient 
pathways. 

3, 4 

Species diversity - H Major potential for Mediterranean fanworm to 
smother and outcompete other organisms. 

1, 2, 3 

Threatened species - L Unknown if Mediterranean fanworm will impact 
threatened species (little is known about 
threatened species that occupy the same habitat). 

1, 2, 3 

Social/Cultural     

Human health - - Not consumed by humans.  

Recreation - M Will likely impact recreational seafood collection 
(e.g. mussels, oysters). Can also clog recreational 
scallop dredges. Will rapidly settle on and foul the 
hulls of recreational vessels. 

1, 3 

aņƻǊƛ ŎǳƭǘǳǊŜ - M See Recreation. Will impact seafood collection 
from traditional mahinga kai areas. 

 

L = low, M = moderate, H = high 
source 1: Read et al. (2011), 2: MPI (2016), 3: Currie et al. (2000), 4: MPI (2013) 

Estimated quantitative impacts 

Quantitative annual impacts per hectare are calculated as the current or anticipated proportional impact on land 
value across the region. All amounts are in net present value (NPV, $). 

Calculation: Economic value per land use/habitat type × Impact level 

Impact level 
Low = 1ς4% reduction in annual economic value per hectare 
Moderate = 5ς9% reduction in annual economic value per hectare 
High = 10ς50% reduction in annual economic value per hectare 
 

Reduction in annual economic value ($) per hectare 

LAND USE/HABITAT TYPE CURRENT IMPACT PER HA POTENTIAL IMPACT PER HA 

Production   

Dairy 0 0 
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Sheep and beef 0 0 

Forestry 0 0 

Horticulture 0 0 

Aquaculture 0 330.50ς2,019.50 
Environment/Social/Cultural   

Urban 0 0 

Native terrestrial 0 0 

Coastal 0 0 

Freshwater 0 0 

Estuarine 0 0 

Marine 0 8.10ς49.50 

Cost-benefit analysis results 

Proposed management programme: Exclusion 
Area of Programme: 181,900 ha  
Proposed annual expenditure by Council: $20,750 

Assumptions 

ASSUMPTIONS VALUES ASSUMPTIONS VALUES 

Current area infested 0 ha Time to reach maximum extent
Ϟ
 50 yrs 

Current impacts
ẘ
 

$0/ha 
Potential extent in the region

ᶼ
 

27,285 ha 

Current benefits $0/ha Discount rate 4% 

ẘ
 Current annual impact of the pest averaged across all land uses currently occupied. 
ᶼ
 The potential extent the pest is predicted to achieve in the absence of regional management. 
Ϟ
 The time a pest is predicted to take between first going wild in the region and reaching its maximum extent. 

10 year assessment 

The cost-benefit analysis indicates that the benefits of the proposed management programme over the next 10 years 
will be of net benefit to the region. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNER 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$39,936,310 $0  $0 $0 $0  

 min: 6,753,091       

 max: 
205,852,408 

      

Exclusion $0 $0 $39,936,310 $4,218 $4,218 $0 $39,927,874 

 min: 0  min: 6,753,091  min: 4,218  min: 6,744,655 

 max: 0  max: 
205,852,408 

 max: 4,218  max: 
205,843,972 

ẘ
 Includes economic, environmental and social costs. 
ᶼ
 The estimated economic benefit provided by the pest. 
Ϟ
 Administration and implementation costs incurred by the Council through the programme. 
ϟ
 Costs of control imposed on landowners through the programme, over and above the costs already being paid 

by landowners, as estimated by the Council. They are applied for the 10 years of the Plan.  
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50 year assessment 

The longer-term cost-benefit analysis indicates that the monetised benefits over the next 50 years of the proposed 
management programme will be of net benefit to the region. Additional non-monetised benefits associated with the 
protection of biodiversity values are also anticipated. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNER 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$27,371,971,317 $0  $0 $0 $0  

 min: 
4,619,149,304 

      

 max: 
141,136,081,382 

      

Exclusion $0 $0 $27,371,971,317 $11,171 $4,218 $0 $27,371,955,928 

 min: 0  min: 
4,619,149,304 

 min: 4,218  min: 
4,619,133,915 

 max: 0  max: 
141,136,081,382 

 max: 4,218  max: 
141,136,065,993 

CBA statement and risks to success 

Should the species remain unmanaged, it may be spread by human activities beyond the scope of normal species 
spread, and have a significant impact on species diversity and the marine farming industry. Attempted control of the 
effects of a widely expanded population would be significantly more costly than the preventative management of 
the current populations. 
 
The proposed programme focusses on education and targeting high risk vessels. bƻǘ ŀƭƭ ǾŜǎǎŜƭǎ ŜƴǘŜǊƛƴƎ IŀǿƪŜΩǎ 
Bays waters will be inspected. There is a risk that a vessel with sabella on its hull may go detected. International 
ǾŜǎǎŜƭǎ ŜƴǘŜǊƛƴƎ IŀǿƪŜΩǎ .ŀȅ ǿŀǘŜǊǎ ŀǊŜ aƛƴƛǎǘǊȅ ŦƻǊ tǊƛƳŀǊȅ Industries responsibility. 
 
The benefits of regional intervention, focused on excluding Sabella from the region, outweigh the cost and exceed 
ǘƘŜ ōŜƴŜŦƛǘ ƻŦ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ƛƴǘŜǊǾŜƴǘƛƻƴΦ  
 

Risks of the programme being unsuccessful in achieving objectives 

RISK LEVEL OF RISK EXPLANATION 

Technical risk Meduim {ŀōŜƭƭŀ ŎƻǳƭŘ ŜƴǘŜǊ ŜƴǘŜǊ IŀǿƪŜΩǎ .ŀȅ ǿŀǘŜǊǎ ƻƴ ŀ Ƙǳƭƭ ŀƴŘ ƴƻǘ 
be detected 

Operational risk Low  

Legal risk Low  

Socio-political risk Low  

Other risks Low  

 

  



24 
 

Who should pay? 

Beneficiaries and exacerbators 
GROUP BENEFICIARY EXACERBATOR CHANGE 

BEHAVIOUR 
ASSESS 
COSTS & 
BENEFITS 

CONTROL 
COST 
EFFECTIVELY 

Marine Industry Major Major Yes Yes Yes 

Recreational Marine users Major Major Yes Yes Yes 

Regional community Major Minor No Yes Yes 

 

Who should pay for the proposed management approach? 

Sabella is a major threat to production and conservation values in the IŀǿƪŜΩǎ .ŀȅ ƳŀǊƛƴŜ ǎȅǎǘŜƳΦ Currently there is 
no active aquaculture being undertaken ƛƴ IŀǿƪŜΩǎ .ŀȅ ōǳǘ ǘƘŜǊŜ ŀǊŜ ŀǊeas consented for this purpose. It is proposed 
that the general rate funds this programme. 

 

 

 
CLUBBED TUNICATE 
Styela clava 

 

 

 

Relevant biology 

 ATTRIBUTE DESCRIPTION 

 Form Clubςshaped body on a tough stalk, can reach 200 mm length. Leathery and 
conical, warty swellings at the top near the siphons. Short siphons are close 
together at the top of the body. Posterior half creased longitudinally. Colour 
brownishςwhite, yellowishςbrown or reddish-brown. 

Habitat Lowςtidal and subςtidal, down to approx 25 m. Attaches to hard substrates 
(e.g. rocks, boats, wharf pilings, pontoons). Found in relatively sheltered 
environments with nearςnormal marine salinity. 

Regional distribution Not currently present in IŀǿƪŜΩǎ .ŀȅ. 

Competitive ability Multiplies rapidly in suitable sites and competes strongly with other filter 
feeders for food and space. At overseas sites S. clava reaches densities of 500ς
1500 individuals per square metre. 

Reproductive ability Hermaphroditic. Reproductive for most of the year, not reproducing when 
water temperature is less than 15degC. Larvae are mobile in the water column 
for approximately 24 hours before settling on a surface. 

Resistance to control Manual removal is most effective, albeit timeςconsuming and labourous. 
Dessication and extreme temperature is also used. Chemical methods have also 
been attempted (high salinity, hydrated lime and acetic acid). The chemical 
medetomidine inhibits larval mobility. 

Benefits Consumed by humans in Korea in a dish called mideodokςchim. 

  

EXCLUSION 
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Land use/habitats occupied in IŀǿƪŜΩǎ .ŀȅ 

LAND USE TYPE CURRENT INFESTATION POTENTIAL INFESTATION 

Dairy - - 

Sheep and beef - - 

Forestry - - 

Horticulture - - 

Aquaculture - High 

Urban - - 

Native terrestrial - - 

Coastal land - - 

Freshwater - - 

Estuarine - - 

Marine - High 

High = Most infested/preferred land use(s), Low = Less infested/preferred land use(s), - = Unsuitable land use  
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Qualitative impact assessment 

CATEGORY CURRENT POTENTIAL COMMENT SOURCE 

Production     

Dairy - -   

Sheep and beef - -   

Forestry - -  1 

Horticulture - -   

Aquaculture - H Clubbed tunicate is a major fouling organism on 
aquaculture gear and stock (e.g. oysters, mussels). 
This increases handling times, maintenance costs, 
cost of control efforts, and diminishes financial 
returns. May also influence the abundance and 
distribution of recreational fisheries. Also may 
alter aesthetics of local dive sites, potentially 
impacting tourism activities. 

 

Other - -   

International trade - L May impact volume and quality of exported 
seafood, e.g. oysters, mussels 

 

Environment     

Soil resources - -   

Water quality - L As a filter feeder, clubbed tunicate may have a 
positive impact on water quality. However, there 
may be negative impacts from displacement of 
other more effective filter feeders. 

1 

Species diversity - H Has potential to form monospecific stands that 
outcompete native organisms for space, severely 
reducing biodiversity. 

1 

Threatened species - L Unknown if clubbed tunicate will impact 
threatened species (little is known about 
threatened species that occupy the same habitat). 

1 

Social/Cultural     

Human health - L Appears to be safe to consume. However, caution 
is advisable during periods of toxic algae blooms 
as clubbed tunicate is a filter feeder that can 
uptake toxins into tissues. 

2 

Recreation - M Will likely impact recreational seafood collection 
(e.g. mussels, oysters). May have aesthetic impact 
on recreational diving. May also impact 
recreational vessels (increased cost of managing 
biofouling). 

1, 2 

aņƻǊƛ ŎǳƭǘǳǊŜ - M See Human Health and Recreation, particularly 
regarding seafood collection from traditional 
areas. 

 

L = low, M = moderate, H = high 
source 1: Grayling (2015), 2: NIWA (2016) 

Estimated quantitative impacts 

Quantitative annual impacts per hectare are calculated as the current or anticipated proportional impact on land 
value across the region. All amounts are in net present value (NPV, $). 

Calculation: Economic value per land use/habitat type × Impact level 

Impact level 
Low = 1ς4% reduction in annual economic value per hectare 
Moderate = 5ς9% reduction in annual economic value per hectare 
High = 10ς50% reduction in annual economic value per hectare 
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Reduction in annual economic value ($) per hectare 

 LAND USE/HABITAT TYPE CURRENT IMPACT PER HA POTENTIAL IMPACT PER HA 

 Production   
Dairy 0 0 

Sheep and beef 0 0 

Forestry 0 0 

Horticulture 0 0 

Aquaculture 0 330.50ς2,019.50 
Environment/Social/Cultural   

Urban 0 0 

Native terrestrial 0 0 

Coastal 0 0 

Freshwater 0 0 

Estuarine 0 0 

Marine 0 8.10ς49.50 

Cost-benefit analysis results 

Proposed management programme: Exclusion 
Area of Programme: 181,900 ha 
Proposed annual expenditure by Council: $20,750 

Assumptions 

ASSUMPTIONS VALUES ASSUMPTIONS VALUES 

Current area infested 0 ha Time to reach maximum extent
Ϟ
 50 yrs 

Current impacts
ẘ
 $0/ha Potential extent in the region

ᶼ
 27,285 ha 

Current benefits $0/ha Discount rate 4% 

ẘ
 Current annual impact of the pest averaged across all land uses currently occupied. 
ᶼ
 The potential extent the pest is predicted to achieve in the absence of regional management. 
Ϟ
 The time a pest is predicted to take between first going wild in the region and reaching its maximum extent. 

10 year assessment 

The cost-benefit analysis indicates that the benefits of the proposed management programme over the next 10 years 
will be of net benefit to the region. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$39,936,310 $0  $0 $0 $0  

 min: 6,753,091       

 max: 
205,852,408 

      

Exclusion $0 $0 $39,936,310 $4,218 $4,218 $0 $39,927,874 

 min: 0  min: 6,753,091  min: 4,218  min: 6,744,655 

 max: 0  max: 
205,852,408 

 max: 4,218  max: 
205,843,972 

ẘ
 Includes economic, environmental and social costs. 
ᶼ
 The estimated economic benefit provided by the pest. 
Ϟ
 Administration and implementation costs incurred by the Council through the programme. 
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ϟ
 Costs of control imposed on landowners through the programme, over and above the costs already being paid 

by landowners, as estimated by the Council. They are applied for the 10 years of the Plan.  

50 year assessment 

The longer-term cost-benefit analysis indicates that the monetised benefits over the next 50 years of the proposed 
management programme will be of net benefit to the region. Additional non-monetised benefits associated with the 
protection of biodiversity values are also anticipated. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$27,371,971,317 $0  $0 $0 $0  

 min: 
4,619,149,304 

      

 max: 
141,136,081,382 

      

Exclusion $0 $0 $27,371,971,317 $11,171 $4,218 $0 $27,371,955,928 

 min: 0  min: 
4,619,149,304 

 min: 4,218  min: 
4,619,133,915 

 max: 0  max: 
141,136,081,382 

 max: 4,218  max: 
141,136,065,993 

 

CBA statement and risks to success 

Should the species remain unmanaged, it may be spread by human activities beyond the scope of normal species 
spread, and have a significant impact on species diversity and the marine farming industry. Attempted control of the 
effects of a widely expanded population would be significantly more costly than the preventative management of 
the current populations. 
 
¢ƘŜ ǇǊƻǇƻǎŜŘ ǇǊƻƎǊŀƳƳŜ ŦƻŎǳǎǎŜǎ ƻƴ ŜŘǳŎŀǘƛƻƴ ŀƴŘ ǘŀǊƎŜǘƛƴƎ ƘƛƎƘ Ǌƛǎƪ ǾŜǎǎŜƭǎΦ bƻǘ ŀƭƭ ǾŜǎǎŜƭǎ ŜƴǘŜǊƛƴƎ IŀǿƪŜΩǎ 
Bays waters will be inspected. There is a risk that a vessel with styela on its hull may go detected. International vessels 
ŜƴǘŜǊƛƴƎ IŀǿƪŜΩǎ .ŀȅ ǿŀǘŜǊǎ ŀǊŜ aƛƴƛǎǘǊȅ ŦƻǊ tǊƛƳŀǊȅ LƴŘǳǎǘǊƛŜǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΦ 
 
The benefits of regional intervention, focused on excluding Styela from the region, outweigh the cost and exceed the 
benefit of an indivƛŘǳŀƭΩǎ ƛƴǘŜǊǾŜƴǘƛƻƴΦ 

Risks of the programme being unsuccessful in achieving objectives 

RISK LEVEL OF RISK EXPLANATION 

Technical risk Medium {ǘȅŜƭŀ ŎƻǳƭŘ ŜƴǘŜǊ ŜƴǘŜǊ IŀǿƪŜΩǎ .ŀȅ ǿŀǘŜǊǎ ƻƴ ŀ Ƙǳƭƭ ŀƴŘ ƴƻǘ 
be detected 

Operational risk Low  

Legal risk Low  

Socio-political risk Low  

Other risks Low  
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Who should pay? 

Beneficiaries and exacerbators 
GROUP BENEFICIARY EXACERBATOR CHANGE 

BEHAVIOUR 
ASSESS 
COSTS & 
BENEFITS 

CONTROL 
COST 
EFFECTIVELY 

Land occupiers (Crown and private) Major Major Yes Yes Yes 

Marine users Major  No Yes Yes 

Regional community Major  No Yes Yes 

 

Who should pay for the proposed management approach? 

Styela is a major threat to production and conservation values in the IŀǿƪŜΩǎ .ŀȅ ƳŀǊƛƴŜ ǎȅǎǘŜƳΦ /ǳǊǊŜƴǘƭȅ ǘƘŜǊŜ ƛǎ 
ƴƻ ŀŎǘƛǾŜ ŀǉǳŀŎǳƭǘǳǊŜ ōŜƛƴƎ ǳƴŘŜǊǘŀƪŜƴ ƛƴ IŀǿƪŜΩǎ .ŀȅ ōǳǘ ǘƘŜǊŜ ŀǊŜ ŀǊŜŀǎ ŎƻƴǎŜƴǘŜŘ ŦƻǊ ǘƘƛǎ ǇǳǊǇǳǎŜΦ Lǘ ƛǎ ǇǊƻǇƻǎŜŘ 
that the general rate funds this programme. 
 
 
 

 
WALLABY  
Macropus eugenii, M. parma, M. rufogriseus 

 

 

 

Relevant biology 

 ATTRIBUTE DESCRIPTION 

 Form Dama wallaby (Macropus eugenii) stands 0.5 m high and weigh approximately 
4ς7 kg. Grey-brown in colour with reddish shoulders. Nocturnal. 

Habitat Prefers forested or scrubby habitat with access to pasture (bush-pasture 
margins), using dense vegetation for shelter and cover during the day. 

Regional distribution Not currently present in IŀǿƪŜΩǎ .ŀȅ. 

Competitive ability Impacts on native vegetation by selectively browsing palatable plant species. 
Competes with other pastoral grazers and damages young tree crops. 

Reproductive ability Female are mature after 1 year and can produce one offspring per year (twins 
are rare). 

Resistance to control Controlled with poisons, trapping and shooting. No predators in New Zealand. 

Benefits Export trade in joeys and adults as pets. Some species are endangered in their 
native range in Australia. 

 

  

EXCLUSION 



30 
 

Land use/habitats occupied in IŀǿƪŜΩǎ .ŀȅ 

LAND USE TYPE CURRENT INFESTATION POTENTIAL INFESTATION 

Dairy - Low 

Sheep and beef - High 

Forestry - High 

Horticulture - High 

Aquaculture - - 

Urban - Low 

Native terrestrial - High 

Coastal land - Low 

Freshwater - - 

Estuarine - - 

Marine - - 

High = Most infested/preferred land use(s), Low = Less infested/preferred land use(s), - = Unsuitable land use 

Qualitative impact assessment 

CATEGORY CURRENT POTENTIAL COMMENT SOURCE 

Production     

Dairy - L Grazing of pasture by wallabies can lower food 
availability for livestock. Potential reservoir host 
of bovine Tb, but no reported cases. 

 

Sheep and beef - L Grazing of pasture by wallabies can lower food 
availability for livestock. Potential reservoir host 
of bovine Tb, but no reported cases. 

 

Forestry - M Causes damage to newly planted radiata pine 
plantations. 

1, 2, 3 

Horticulture - L May browse crops that are close to suitable cover.  

Aquaculture - -   

Other - -   

International trade - - Could cause a problem if they become a reservoir 
host for bovine Tb. 

 

Environment     

Soil resources - M Removal of vegetation through browsing and 
trampling causes erosion. 

1, 2, 4 

Water quality - M Erosion of soil can lead to increased 
sedimentation in waterways. 

1 

Species diversity - H Browses native forest seedlings and destroys 
understorey. Favoured species include kamahi and 
ƳņƘƻŜΣ ŀƭǎƻ ƘŀƴƎŜƘŀƴƎŜΣ ǇƛƎŜƻƴǿƻƻŘΣ ƳņƴǳƪŀΣ 
ƪņƴǳƪŀ ŀƴŘ ŦŜǊƴǎΦ 

2, 4 

Threatened species - L  1, 5 
Social/Cultural     

Human health - L Direct transmission of bovine Tb to humans is 
highly unlikely, however wallaby-cattle-human 
transmission route is a very slight possibility. 

 

Recreation - -   

aņƻǊƛ ŎǳƭǘǳǊŜ - M Can destroy ground vegetation at culturally 
ƛƳǇƻǊǘŀƴǘ ǎƛǘŜǎ όŜΦƎΦ ǿņƘƛ ǘŀǇǳΣ ǳǊǳǇŀύ ŀƴŘ Ŝŀǘ 
culturally important plants (e.g. koromiko). 

 

L = low, M = moderate, H = high 
source 1: Severinsen (2003), 2: Auckland Regional Council (2004), 3: Environment Canterbury (2015), 4: 

Department of Conservation (2015), 5: Ritchie (2014) 
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Estimated quantitative impacts 

Quantitative annual impacts per hectare are calculated as the current or anticipated proportional impact on land 
value across the region. All amounts are in net present value (NPV, $). 

Calculation: Economic value per land use/habitat type × Impact level 

Impact level 
Low = 1ς4% reduction in annual economic value per hectare 
Moderate = 5ς9% reduction in annual economic value per hectare 
High = 10ς50% reduction in annual economic value per hectare 

Reduction in annual economic value ($) per hectare 

 LAND USE/HABITAT TYPE CURRENT IMPACT PER HA POTENTIAL IMPACT PER HA 

 Production   

Dairy 0 54.63ς267.08 

Sheep and beef 0 7.39ς36.12 

Forestry 0 87.35ς192.15 

Horticulture 0 105.11ς790.40 

Aquaculture 0 0 
Environment/Social/Cultural   

Urban 0 5.33ς56.05 

Native terrestrial 0 55.60ς340.00 

Coastal 0 124.70ς762.50 

Freshwater 0 0 

Estuarine 0 0 

Marine 0 0 

Cost-benefit analysis results 

Proposed management programme: Exclusion 
Area of Programme: whole region ha  
Proposed annual expenditure by Council: $500 

Assumptions 

 ASSUMPTIONS VVALUES ASSUMPTIONS VALUES 

 Current area infested 0 ha 
Time to reach maximum extent

Ϟ
 

50 yrs 

Current impacts
ẘ
 $0/ha Potential extent in the region

ᶼ
 201,536 ha 

Current benefits $0/ha Discount rate 4% 

ẘ
 Current annual impact of the pest averaged across all land uses currently occupied. 
ᶼ
 The potential extent the pest is predicted to achieve in the absence of regional management. 
Ϟ
 The time a pest is predicted to take between first going wild in the region and reaching its maximum extent.  
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10 year assessment 

The cost-benefit analysis indicates that the benefits of the proposed management programme over the next 10 years 
will be of net benefit to the region. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

 No 
intervention 

$2,204,625,249 $0  $0 $0 $0  

 min: 484,442,517       

 max: 
10,791,649,518 

      

Exclusion $0 $0 $2,204,625,249 $4,218 $0 $0 $2,204,621,031 

 min: 0  min: 484,442,517    min: 484,438,299 

 max: 0  max: 
10,791,649,518 

   max: 
10,791,645,300 

ẘ
 Includes economic, environmental and social costs. 
ᶼ
 The estimated economic benefit provided by the pest. 
Ϟ
 Administration and implementation costs incurred by the Council through the programme. 
ϟ
 Costs of control imposed on landowners through the programme, over and above the costs already being paid 

by landowners, as estimated by the Council. They are applied for the 10 years of the Plan.  

50 year assessment 

The longer-term cost-benefit analysis indicates that the monetised benefits over the next 50 years of the proposed 
management programme will be of net benefit to the region. Additional non-monetised benefits associated with the 
protection of biodiversity values are also anticipated. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$1.512067e+12 $0  $0 $0 $0  

 min: 
332,199,360,372 

      

 max: 
7.401881e+12 

      

Exclusion $0 $0 $1.512067e+12 $11,171 $0 $0 $1.512067e+12 

 min: 0  min: 
332,199,360,372 

   min: 
332,199,349,201 

 max: 0  max: 
7.401881e+12 

   max: 
7.401881e+12 

CBA statement and risks to success 

There is a risk of intentional liberations of wallaby, despite regulations to prevent it. Having the options through rules 
in the Plan to be able to respond rapidly to intentional or feral incursions is a valuable tool to ensure wallaby 
populations never reach economically or environmentally harmful levels. While the benefits are difficult to estimate, 
based on the pest management concerns of other regional councils that have wallaby, some form of future control 
would be desired, either regulated or voluntary. The costs for these controls will be far in excess of the cost of the 
exclusion programme. 
 
The plan is more appropriate than relying on voluntary action because there is likely to be a delay between the arrival 
of wallaby and action before the obvious effects of this pest is felt, by which time these species will be harder to 
eradicate. The benefits of regional intervention, focused on excluding wallabies from the region, outweigh the cost 
of the programme. 
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Risks of the programme being unsuccessful in achieving objectives 

RISK LEVEL OF RISK EXPLANATION 

Technical risk Low  

Operational risk Low  

Legal risk Low  

Socio-political risk Low  

Other risks Low No unintended adverse effects identified 

Who should pay? 

Beneficiaries and exacerbators 
GROUP BENEFICIARY EXACERBATOR CHANGE 

BEHAVIOUR 
ASSESS 
COSTS & 
BENEFITS 

Land occupiers (Crown and private) Major Minor Yes Yes 

Regional community Major Minor Yes Yes 

 

Who should pay for the proposed management approach? 

There are shared benefits, with both land occupiers and the regional community being beneficiaries of the proposed 
programme. The cost of the Exclusion programmes is minimal, with the general community benefiting more than 
individual land occupiers. It is proposed that exclusion programmes will be funded through the general rate. 
  



34 
 

 
 
ALLIGATOR WEED 
Alternanthera philoxeroides 

 

 

 

Relevant biology 

Attribute Description 

Form A floating aquatic, but sometimes terrestrial, perennial herb. Stems are green-
brown, hollow and rooting at nodes. Leaves are obovate to narrow-elliptical. 

Habitat Still water to 1.5 m deep, or flowing fresh water. Tolerates up to 30% sea 
water. Will grow on moist banks, swampy places, damp pasture and cropping 
land. 

Regional distribution Not currently present in IŀǿƪŜΩǎ Bay. 

Competitive ability Floating mats shade out other plants. Biomass doubles in 50 days. Will out-
compete pasture species. 

Reproductive ability No viable seeds are produced. 

Dispersal methods Fragments dispersed by cultivation machinery, as weeds or contaminants of 
aquatic plant trade. 

Resistance to control Effective control is difficult, even in small waterways, swampy pastures and 
cropping land. Use of herbicide in and beside waterways makes control 
difficult. 

Benefits None 

Land use/habitats occupied in IŀǿƪŜΩǎ .ŀȅ 

 LAND USE TYPE CURRENT INFESTATION POTENTIAL INFESTATION 

Dairy - High 

Sheep and beef - High 

Forestry - Low 

Horticulture - Low 

Aquaculture - - 

Urban - High 

Native terrestrial - High 

Coastal land - High 

Freshwater - High 

Estuarine - - 

Marine - - 

High = Most infested/preferred land use(s), Low = Less infested/preferred land use(s), - = Unsuitable land use  

  

EXCLUSION 
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Qualitative impact assessment 

CATEGORY CURRENT POTENTIAL COMMENT SOURCE 

Production     

Dairy - L Can spread through wetlands and waterways. 
Causes photosensitivity in stock. 

 

Sheep and beef - M Can spread through wetlands and waterways. 
Causes photosensitivity in stock. 

 

Forestry - -  1, 2, 3 

Horticulture - M Can spread from waterways onto cropping land, 
out-competes other species. 

 

Aquaculture - -   

Other - -   

International trade - -   
Environment     

Soil resources - -   

Water quality - L Causes silt accumulation, obstructs water usage, 
causes flooding. Rotting vegetation degrades 
habitat for aquatic fauna and flora. 

1 

Species diversity - H Replaces most other herbaceous species on water 
and dry land. Causes silt accumulation, obstructs 
water usage, causes flooding. Rotting vegetation 
degrades habitat for aquatic fauna and flora. 

1 

Threatened species - H Replaces most other herbaceous species on water 
and dry land. Causes silt accumulation, obstructs 
water usage, causes flooding. Rotting vegetation 
degrades habitat for aquatic fauna and flora. 

1 

Social/Cultural     

Human health - L   

Recreation - M Obstructs access to waterways for fishing, 
swimming, kayaking etc. 

4 

aņƻǊƛ ŎǳƭǘǳǊŜ - H /ƻǳƭŘ ƛƴǾŀŘŜ ŎǳƭǘǳǊŀƭƭȅ ƛƳǇƻǊǘŀƴǘ ǎƛǘŜǎ όŜΦƎΦ ǿņƘƛ 
tapu, urupa). 

 

L = low, M = moderate, H = high 
source 1: Craw (2000), 2: Roy et al. (2004), 3: Environment Bay of Plenty (2004a), 4: Severinsen (2003) 

Estimated quantitative impacts 

Quantitative annual impacts per hectare are calculated as the current or anticipated proportional impact on land 
value across the region. All amounts are in net present value (NPV, $). 

Calculation: Economic value per land use/habitat type × Impact level 

Impact level 
Low = 1ς4% reduction in annual economic value per hectare 
Moderate = 5ς9% reduction in annual economic value per hectare 
High = 10ς50% reduction in annual economic value per hectare 
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Reduction in annual economic value ($) per hectare 

 LAND USE/HABITAT TYPE CURRENT IMPACT PER HA POTENTIAL IMPACT PER HA 

 Production   

Dairy 0 54.63ς267.08 

Sheep and beef 0 36.95ς81.27 

Forestry 0 0 

Horticulture 0 525.55ς1,778.40 

Aquaculture 0 0 
Environment/Social/Cultural   

Urban 0 5.33ς56.05 

Native terrestrial 0 55.60ς340.00 

Coastal 0 124.70ς762.50 

Freshwater 0 1,907.00ς13,655.00 

Estuarine 0 0 

Marine 0 0 

Cost-benefit analysis results 

Proposed management programme: Exclusion 
Area of Programme: whole region ha  
Proposed annual expenditure by Council: $500 

Assumptions 

 ASSUMPTIONS VALUES ASSUMPTIONS VALUES 

 Current area infested 0 ha Time to reach maximum extent
Ϟ
 75 yrs 

Current impacts
ẘ
 

$0/ha 
Potential extent in the region

ᶼ
 

183,726 ha 

Current benefits $0/ha Discount rate 4% 

ẘ
 Current annual impact of the pest averaged across all land uses currently occupied. 
ᶼ
 The potential extent the pest is predicted to achieve in the absence of regional management. 
Ϟ
 The time a pest is predicted to take between first going wild in the region and reaching its maximum extent. 

10 year assessment 

The cost-benefit analysis indicates that the benefits of the proposed management programme over the next 10 years 
will be of net benefit to the region. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$1,523,503,758 $0  $0 $0 $0  

 min: 308,897,338       

 max: 
7,554,434,956 

      

Exclusion $0 $0 $1,523,503,758 $4,218 $0 $0 $1,523,499,540 

 min: 0  min: 308,897,338    min: 308,893,120 

 max: 0  max: 
7,554,434,956 

   max: 
7,554,430,738 

ẘ
 Includes economic, environmental and social costs. 
ᶼ
 The estimated economic benefit provided by the pest. 
Ϟ
 Administration and implementation costs incurred by the Council through the programme. 
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ϟ
 Costs of control imposed on landowners through the programme, over and above the costs already being paid 

by landowners, as estimated by the Council. They are applied for the 10 years of the Plan.  

50 year assessment 

The longer-term cost-benefit analysis indicates that the monetised benefits over the next 50 years of the proposed 
management programme will be of net benefit to the region. Additional non-monetised benefits associated with the 
protection of biodiversity values are also anticipated. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$1.473707e+12 $0  $0 $0 $0  

 min: 
298,753,622,110 

      

 max: 
7.307749e+12 

      

Exclusion $0 $0 $1.473707e+12 $11,171 $0 $0 $1.473707e+12 

 min: 0  min: 
298,753,622,110 

   min: 
298,753,610,939 

 max: 0  max: 
7.307749e+12 

   max: 
7.307749e+12 

CBA statement and risks to success 

Alligator weed is considered highly invasive and as shown in the above 10 and 50 year assessment, it could have 
significant negative impacts on our region if it were to establish. It is however, difficult to detect at low densities and 
can be moved unknowingly into the region through dirty items such as machinery. 
 
The principal means of delivering this programme is through education and active surveillance. Because these pests 
are declared under the Plan, occupiers are obliged to inform Council of the presence of them, and they are banned 
from sale and distribution. The benefits of regional intervention, focused on excluding alligator weed from the region, 
outweigh the cost of the programme. 

Risks of the programme being unsuccessful in achieving objectives 

 
RISK LEVEL OF RISK EXPLANATION 

Technical risk Low  

Operational risk Low  

Legal risk Low  

Socio-political risk Low  

Other risks Low  
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Who should pay? 

Beneficiaries and exacerbators 
GROUP BENEFICIARY EXACERBATOR CHANGE 

BEHAVIOUR 
ASSESS 
COSTS & 
BENEFITS 

Land occupiers (Crown and private) Major Major Yes Yes 

tƻƴŘ ƻǿƴŜǊǎΧ Major  No Yes 

Regional community Major  No Yes 

 

Who should pay for the proposed management approach? 

There are shared benefits, with both land occupiers and the regional community being beneficiaries of the proposed 
programme. The cost of the Exclusion programmes is minimal, with the general community benefiting more than 
individual land occupiers. It is proposed that exclusion programmes will be funded through the general rate. 
 
 

 

MARSHWORT 
Nymphoides geminata 

 
 
 
 
 

Relevant biology 

ATTRIBUTE DESCRIPTION 

Form Aquatic perennial with branched stolons up to 1 m long usually just below 
surface and rounded, floating leaves with V-shaped sinus. 

Habitat Still water of swamps to fast flowing freshwater streams, lake margins and 
small ponds. 

Regional distribution Not currently present in IŀǿƪŜΩǎ .ŀȅ. 

Competitive ability Spreads quickly and out-competes native aquatic plants. 

Reproductive ability No viable seed produced in New Zealand. 

Dispersal methods Spreads by branched runners, if a leaf is broken off a new plant will grow. 
Spread most commonly through accidental or purposeful human intervention. 

Resistance to control No known suitable herbicide, can be controlled with weed mat for aquatic 
plants. 

Benefits None 

 

  

EXCLUSION 
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Land use/habitats occupied in IŀǿƪŜΩǎ .ŀȅ 

Land use type Current infestation Potential infestation 

Dairy - - 

Sheep and beef - - 

Forestry - - 

Horticulture - - 

Aquaculture - - 

Urban - - 

Native terrestrial - - 

Coastal land - - 

Freshwater - High 

Estuarine - - 

Marine - - 

High = Most infested/preferred land use(s), Low = Less infested/preferred land use(s), - = Unsuitable land use  

QualItative impact assessment 

Category Current Potential Comment Source 

Production     

Dairy - -   

Sheep and beef - -   

Forestry - -   

Horticulture - -   

Aquaculture - -   

Other - -   

International trade - -   
Environment     

Soil resources - -   

Water quality - M Dense mats deoxygenate water. 1, 2 

Species diversity - M Spreads quickly, forms dense mats of floating 
leaves, out-competes native aquatic plants. 
Deoxygenates water killing flora and fauna. 

1, 2 

Threatened species - L See Species diversity. 1, 2 
Social/Cultural     

Human health - -   

Recreation - M Dense mats restrict access to waterways for 
fishing, swimming, kayaking etc. 

1, 2 

aņƻǊƛ ŎǳƭǘǳǊŜ - M See Recreation.  

L = low, M = moderate, H = high 
source 1: Anon. (2007b), 2: Clayton & Tanner (1985) 

Estimated quantitative impacts 

Quantitative annual impacts per hectare are calculated as the current or anticipated proportional impact on land 
value across the region. All amounts are in net present value (NPV, $). 

Calculation: Economic value per land use/habitat type × Impact level 

Impact level 
Low = 1ς4% reduction in annual economic value per hectare 
Moderate = 5ς9% reduction in annual economic value per hectare 
High = 10ς50% reduction in annual economic value per hectare 
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Reduction in annual economic value ($) per hectare 

 LAND USE/HABITAT TYPE CURRENT IMPACT PER HA POTENTIAL IMPACT PER HA 

 Production   

Dairy 0 0 

Sheep and beef 0 0 

Forestry 0 0 

Horticulture 0 0 

Aquaculture 0 0 
Environment/Social/Cultural   

Urban 0 0 

Native terrestrial 0 0 

Coastal 0 0 

Freshwater 0 953.50ς2,457.90 

Estuarine 0 0 

Marine 0 0 

Cost-benefit analysis results 

Proposed management programme: Exclusion 
Area of Programme: whole region ha  
Proposed annual expenditure by Council: $500 

Assumptions 

 ASSUMPTIONS VALUES ASSUMPTIONS VALUES 

 Current area infested 0 ha Time to reach maximum extent
Ϟ
 100 yrs 

Current impacts
ẘ
 

$0/ha 
Potential extent in the region

ᶼ
 

2,090 ha 

Current benefits $0/ha Discount rate 4% 

ẘ
 Current annual impact of the pest averaged across all land uses currently occupied. 
ᶼ
 The potential extent the pest is predicted to achieve in the absence of regional management. 
Ϟ
 The time a pest is predicted to take between first going wild in the region and reaching its maximum extent. 

10 year assessment 

The cost-benefit analysis indicates that the benefits of the proposed management programme over the next 10 years 
will be of net benefit to the region. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$27,046,633 $0  $0 $0 $0  

 min: 9,071,857       

 max: 
116,920,511 

      

Exclusion $0 $0 $27,046,633 $4,218 $0 $0 $27,042,415 

 min: 0  min: 9,071,857    min: 9,067,639 

 max: 0  max: 
116,920,511 

   max: 
116,916,293 

ẘ
 Includes economic, environmental and social costs. 
ᶼ
 The estimated economic benefit provided by the pest. 
Ϟ
 Administration and implementation costs incurred by the Council through the programme. 
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ϟ
 Costs of control imposed on landowners through the programme, over and above the costs already being paid 

by landowners, as estimated by the Council. They are applied for the 10 years of the Plan.  

50 year assessment 

The longer-term cost-benefit analysis indicates that the monetised benefits over the next 50 years of the proposed 
management programme will be of net benefit to the region. Additional non-monetised benefits associated with the 
protection of biodiversity values are also anticipated. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$15,228,442,221 $0  $0 $0 $0  

 min: 
5,107,698,831 

      

 max: 
65,832,159,175 

      

Exclusion $0 $0 $15,228,442,221 $11,171 $0 $0 $15,228,431,050 

 min: 0  min: 
5,107,698,831 

   min: 
5,107,687,660 

 max: 0  max: 
65,832,159,175 

   max: 
65,832,148,004 

CBA statement and risks to success 

Marshwort is present in other North Island regions ŀƴŘ ǇƻǎŜǎ ŀ Ǌƛǎƪ ƻŦ ōŜƛƴƎ ƛƴǘǊƻŘǳŎŜŘ ǘƻ IŀǿƪŜΩǎ .ŀȅ. Biodiversity 
values would be impacted if marshwort was discovered and no regional intervention was undertaken. An exclusion 
programme is the only appropriate option available. 
 
The principal means of delivering this programme is through education and active surveillance. Because these pests 
are declared under the Plan, occupiers are obliged to inform Council of the presence of them, and they are banned 
from sale and distribution. 
 
The benefits of regional intervention, focused on excluding marshwort from the region, outweigh the cost of the 
programme. 

Risks of the programme being unsuccessful in achieving objectives 

RISK LEVEL OF RISK EXPLANATION 

Technical risk Low  

Operational risk Low  

Legal risk Low  

Socio-political risk Low  

Other risks Low  

Who should pay? 

Beneficiaries and exacerbators 
GROUP BENEFICIARY EXACERBATOR CHANGE 

BEHAVIOUR 
ASSESS 
COSTS & 
BENEFITS 

Land occupiers (Crown and private) Major Major Yes Yes 

Dairy/sheep and beef sector Major  No Yes 

Regional community Major  No Yes 
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Who should pay for the proposed management approach? 

There are shared benefits, with both land occupiers and the regional community being beneficiaries of the proposed 
programme. The cost of the Exclusion programmes is minimal, with the general community benefiting more than 
individual land occupiers. It is proposed that exclusion programmes will be funded through the general rate. 
 
 
 
 

 

NOOGOORA BUR 
Xanthium strumarium 

 
 
 
 

Relevant biology 

ATTRIBUTE DESCRIPTION 

Form Erect, annual herb less than 1m high. Stems have purple blotches, covered in 
short, upward pointing hairs. Roughly textured, dark green leaves have minute 
bristles, hairs and prominent veins. Inconspicuous flowers (JanςMar) clustered 
at ends of branches. Hard, brown, woody burs with numerous spikes and hooks 
each contain two seeds. 

Habitat Pasture, open areas, roadsides. Prefers warm conditions on disturbed and 
fertile soil. 

Regional distribution Not currently present in IŀǿƪŜΩǎ .ŀȅ. 

Competitive ability Highly competitive with an extensive root system and rapid growth rate. Can 
form dense patches in pastures and crops and exclude all other ground species. 

Reproductive ability Brown burs each contain two seeds. 

Dispersal methods Seed dispersed by clinging to wool, fur, clothing and machinery. Also in 
agricultural seeds and gravel. Air pockets on spines of burs aids dispersal by 
water. 

Resistance to control Mechanical control is effective but plants must be treated before any burs are 
formed to ensure seeding is prevented. Otherwise control must continue for at 
least 6 years. 

Benefits None 

 

  

EXCLUSION 
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Land use/habitats occupied in IŀǿƪŜΩǎ .ŀȅ 

LAND USE TYPE CURRENT INFESTATION POTENTIAL INFESTATION 

Dairy - Low 

Sheep and beef - Low 

Forestry - - 

Horticulture - High 

Aquaculture - - 

Urban - Low 

Native terrestrial - - 

Coastal land - Low 

Freshwater - - 

Estuarine - - 

Marine - - 

High = Most infested/preferred land use(s), Low = Less infested/preferred land use(s), - = Unsuitable land use  

Qualitative impact assessment 

 CATEGORY CURRENT POTENTIAL COMMENT SOURCE 

 Production     

Dairy - M Foliage on young plants and seeds are toxic to 
cattle. Competes with pasture species. 

 

Sheep and beef - M Foliage on young plants and seeds are toxic to 
stock, particularly cattle. Competes with pasture 
species. Burs contaminate wool. 

 

Forestry - -  1, 2, 3, 
4 

Horticulture - H Competes with crops and can carry fungal 
diseases capable of infecting other plants. 

 

Aquaculture - -   

Other - - Foliage on young plants and seeds are toxic to 
pigs. 

 

International trade - M Can contaminate wool and crops. 1, 2, 3, 
4 

Environment     

Soil resources - L Excludes other ground-cover plants and may leave 
areas of soil exposed to erosion after it dies back 
in autumn. 

 

Water quality - -   

Species diversity - -   

Threatened species - -   
Social/Cultural     

Human health - M Prickly, poisonous, can cause allergic skin reaction. 
Pollen may cause hay fever. 

2, 3, 5, 
6 

Recreation - L Has prickly spines, could restrict access in coastal 
areas. 

2, 5 

aņƻǊƛ culture - L Could obstruct access to cultural sites in coastal 
areas (e.g. waahi tapu, urupa). 

 

L = low, M = moderate, H = high 
source 1: AQIS (2009), 2: Anon. (2009b), 3: Anon. (2005), 4: ARC (2009), 5: Fischer et al. (1988), 6: Anon. (2009e) 
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Estimated quantitative impacts 

Quantitative annual impacts per hectare are calculated as the current or anticipated proportional impact on land 
value across the region. All amounts are in net present value (NPV, $). 

Calculation: Economic value per land use/habitat type × Impact level 

Impact level 
Low = 1ς4% reduction in annual economic value per hectare 
Moderate = 5ς9% reduction in annual economic value per hectare 
High = 10ς50% reduction in annual economic value per hectare 

Reduction in annual economic value ($) per hectare 

 LAND USE/HABITAT TYPE CURRENT IMPACT PER HA POTENTIAL IMPACT PER HA 

 Production   

Dairy 0 273.15ς600.93 

Sheep and beef 0 36.95ς81.27 

Forestry 0 0 

Horticulture 0 1,051.10ς9,880.00 

Aquaculture 0 0 
Environment/Social/Cultural   

Urban 0 26.64ς126.11 

Native terrestrial 0 0 

Coastal 0 12.47ς61.00 

Freshwater 0 0 

Estuarine 0 0 

Marine 0 0 

Cost-benefit analysis results 

Proposed management programme: Exclusion 
Area of Programme: whole region ha  
Proposed annual expenditure by Council: $500 

Assumptions 

 ASSUMPTIONS VALUES ASSUMPTIONS VALUES 

 Current area infested 0 ha 
Time to reach maximum extent

Ϟ
 

50 yrs 

Current impacts
ẘ
 $0/ha Potential extent in the region

ᶼ
 25,215 ha 

Current benefits $0/ha Discount rate 4% 

ẘ
 Current annual impact of the pest averaged across all land uses currently occupied. 
ᶼ
 The potential extent the pest is predicted to achieve in the absence of regional management. 
Ϟ
 The time a pest is predicted to take between first going wild in the region and reaching its maximum extent. 

  



45 
 

10 year assessment 

The cost-benefit analysis indicates that the benefits of the proposed management programme over the next 10 years 
will be of net benefit to the region. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

 No 
intervention 

$6,025,871,456 $0  $0 $0 $0  

 min: 831,875,732       

 max: 
27,383,118,985 

      

Exclusion $0 $0 $6,025,871,456 $4,218 $0 $0 $6,025,867,238 

 min: 0  min: 831,875,732    min: 831,871,514 

 max: 0  max: 
27,383,118,985 

   max: 
27,383,114,767 

ẘ
 Includes economic, environmental and social costs. 
ᶼ
 The estimated economic benefit provided by the pest. 
Ϟ
 Administration and implementation costs incurred by the Council through the programme. 
ϟ
 Costs of control imposed on landowners through the programme, over and above the costs already being paid 

by landowners, as estimated by the Council. They are applied for the 10 years of the Plan.  

50 year assessment 

The longer-term cost-benefit analysis indicates that the monetised benefits over the next 50 years of the proposed 
management programme will be of net benefit to the region. Additional non-monetised benefits associated with the 
protection of biodiversity values are also anticipated. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$4.133329e+12 $0  $0 $0 $0  

 min: 
570,597,918,290 

      

 max: 
1.878296e+13 

      

Exclusion $0 $0 $4.133329e+12 $11,171 $0 $0 $4.133329e+12 

 min: 0  min: 
570,597,918,290 

   min: 
570,597,907,119 

 max: 0  max: 
1.878296e+13 

   max: 
1.878296e+13 

CBA statement and risks to success 

Under no regional intervention there would be unacceptable loss of production values if this pest established in the 
region. Some residual effects would also occur on horticultural and biodiversity values. There would also be political 
risks to Council of doing nothing as the effects of this plant are widely known among arable farmers. Noogoora bur 
ƛǎ ǇǊŜǎŜƴǘ ƛƴ ƻǘƘŜǊ bƻǊǘƘ LǎƭŀƴŘ ǊŜƎƛƻƴǎ ŀƴŘ ǇƻǎŜǎ ŀ Ǌƛǎƪ ƻŦ ōŜƛƴƎ ƛƴǘǊƻŘǳŎŜŘ ǘƻ IŀǿƪŜΩǎ .ŀȅΦ 
 
The principal means of delivering this programme is through education and active surveillance. Because these pests 
are declared under the Plan, occupiers are obliged to inform Council of the presence of them, and they are banned 
from sale and distribution. 
 
The benefits of regional intervention, focused on excluding noogoora bur from the region, outweigh the cost of the 
programme. 
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Risks of the programme being unsuccessful in achieving objectives 

RISK LEVEL OF RISK EXPLANATION 

Technical risk Low  

Operational risk Low  

Legal risk Low  

Socio-political risk Low  

Other risks Low  

Who should pay? 

Beneficiaries and exacerbators 
GROUP BENEFICIARY EXACERBATOR CHANGE 

BEHAVIOUR 
ASSESS 
COSTS & 
BENEFITS 

Land occupiers (Crown and private) Major Major Yes Yes 

Arable farmers Major  No Yes 

Regional community Major  No Yes 

Who should pay for the proposed management approach? 

There are shared benefits, with both land occupiers and the regional community being beneficiaries of the proposed 
programme. The cost of the Exclusion programmes is minimal, with the general community benefiting more than 
individual land occupiers. It is proposed that exclusion programmes will be funded through the general rate. 
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SENEGAL TEA 
Gymnocoronis spilanthoides 

 
 
 
 

Relevant biology 

ATTRIBUTE DESCRIPTION 

Form Mat forming perennial aquatic herb with scrambling, floating stems, which 
produce roots at nodes. Stems erect when flowering to 1.5 m tall. 

Habitat Wet marshy soils often spreading out from water margins to form a floating 
mat. 

Regional distribution Not currently present in IŀǿƪŜΩǎ .ŀȅ. 

Competitive ability Dominates shorter herbaceous vegetation and floating mats shade out 
submerged species. 

Reproductive ability Few seeds are produced in New Zealand, however seeds are highly fertile. 

Dispersal methods Spreads by stem fragmentation, humans and machinery. Seeds dispersed by 
water movement. 

Resistance to control Mechanical control unsuccessful as it spreads fragments of the plant. Can be 
controlled with herbicides. 

Benefits None 

Land use/habitats occupied in IŀǿƪŜΩǎ .ŀȅ 

LAND USE TYPE CURRENT INFESTATION POTENTIAL INFESTATION 

Dairy - - 

Sheep and beef - - 

Forestry - - 

Horticulture - - 

Aquaculture - - 

Urban - - 

Native terrestrial - - 

Coastal land - - 

Freshwater - High 

Estuarine - - 

Marine - - 

High = Most infested/preferred land use(s), Low = Less infested/preferred land use(s), - = Unsuitable land use  

  

EXCLUSION 
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Qualitative impact assessment 

CATEGORY CURRENT POTENTIAL COMMENT SOURCE 

 Production     

Dairy - -   

Sheep and beef - -   

Forestry - -  1 

Horticulture - -   

Aquaculture - -   

Other - L Blocks up water channels, which could affect 
irrigation. 

 

International trade - -   
Environment     

Soil resources - -   

Water quality - M Blocks up waterways and drainage channels, can 
exacerbate flooding. 

1, 2, 3 

Species diversity - H Dominates shorter vegetation, and floating mats 
shade out submerged species. 

1, 2, 3 

Threatened species - H Could threaten some indigenous wetland species. 1, 2, 3 

Social/Cultural     

Human health - -   

Recreation - M Dense mats restrict access to waterways for 
fishing, swimming, kayaking etc. 

1, 3 

aņƻǊƛ ŎǳƭǘǳǊŜ - M See Recreation.  

L = low, M = moderate, H = high 
source 1: Environment Canterbury (2007a), 2: Craw (2000), 3: Department of Primary Industries (2009) 

Estimated quantitative impacts 

Quantitative annual impacts per hectare are calculated as the current or anticipated proportional impact on land 
value across the region. All amounts are in net present value (NPV, $). 

Calculation: Economic value per land use/habitat type × Impact level 

Impact level 
Low = 1ς4% reduction in annual economic value per hectare 
Moderate = 5ς9% reduction in annual economic value per hectare 
High = 10ς50% reduction in annual economic value per hectare 

Reduction in annual economic value ($) per hectare 

 LAND USE/HABITAT TYPE CURRENT IMPACT PER HA POTENTIAL IMPACT PER HA 

 Production   

Dairy 0 0 

Sheep and beef 0 0 

Forestry 0 0 

Horticulture 0 0 

Aquaculture 0 0 
Environment/Social/Cultural   

Urban 0 0 

Native terrestrial 0 0 

Coastal 0 0 

Freshwater 0 1,907.00ς13,655.00 

Estuarine 0 0 

Marine 0 0 
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Cost-benefit analysis results 

Proposed management programme: Exclusion 
Area of Programme: whole region ha  
Proposed annual expenditure by Council: $500 

Assumptions 

 Assumptions Values Assumptions Values 

Current area infested 0 ha Time to reach maximum extent
Ϟ
 100 yrs 

Current impacts
ẘ
 $0/ha Potential extent in the region

ᶼ
 2,090 ha 

Current benefits $0/ha Discount rate 4% 

ẘ
 Current annual impact of the pest averaged across all land uses currently occupied. 
ᶼ
 The potential extent the pest is predicted to achieve in the absence of regional management. 
Ϟ
 The time a pest is predicted to take between first going wild in the region and reaching its maximum extent. 

10 year assessment 

The cost-benefit analysis indicates that the benefits of the proposed management programme over the next 10 years 
will be of net benefit to the region. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$123,376,490 $0  $0 $0 $0  

 min: 18,143,065       

 max: 
649,543,616 

      

Exclusion $0 $0 $123,376,490 $4,218 $0 $0 $123,372,272 

 min: 0  min: 18,143,065    min: 18,138,847 

 max: 0  max: 
649,543,616 

   max: 
649,539,398 

ẘ
 Includes economic, environmental and social costs. 
ᶼ
 The estimated economic benefit provided by the pest. 
Ϟ
 Administration and implementation costs incurred by the Council through the programme. 
ϟ
 Costs of control imposed on landowners through the programme, over and above the costs already being paid 

by landowners, as estimated by the Council. They are applied for the 10 years of the Plan. 
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50 year assessment 

The longer-term cost-benefit analysis indicates that the monetised benefits over the next 50 years of the proposed 
management programme will be of net benefit to the region. Additional non-monetised benefits associated with the 
protection of biodiversity values are also anticipated. 
 
 Scenario 

Pest impacts
ẘ
 

Pest 

values
ᶼ
 

Benefit Council 

costs
Ϟ
 

Landowner 

compliance costs
ϟ
 

Agency 
compliance 

costs
ϟ
 

Net benefit 

 No 
intervention 

$69,468,472,158 $0  $0 $0 $0  

 min: 
10,215,384,233 

      

 max: 
365,733,911,783 

      

Exclusion $0 $0 $69,468,472,158 $11,171 $0 $0 $69,468,460,987 

 min: 0  min: 
10,215,384,233 

   min: 
10,215,373,062 

 max: 0  max: 
365,733,911,783 

   max: 
365,733,900,612 

CBA statement and risks to success 

If Senegal tea were to become established it could seriously affect waterways and wetlands in IŀǿƪŜΩǎ .ŀȅ, 
including aquatic flora and fauna species. The 10 year and 50 year assessment supports this potential impact. 
Senegal tea is present in other North Island regions and poses a risk of being introduŎŜŘ ǘƻ IŀǿƪŜΩǎ .ŀȅΣ ǇǊƛƳŀǊƛƭȅ 
through dirty machinery. 
 
There are public good benefits in preventing Senegal tea from becoming established and avoiding the possibility of 
more significant costs for the region in the future. 
 
The principal means of delivering this programme is through education and active surveillance. Because these pests 
are declared under the Plan, occupiers are obliged to inform Council of the presence of them, and they are banned 
from sale and distribution. 
 
The benefits of regional intervention, focused on excluding Senegal tea from the region, outweigh the cost of the 
programme. 
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Risks of the programme being unsuccessful in achieving objectives 

RISK LEVEL OF RISK EXPLANATION 

Technical risk Low to Medium Increased focus is required on surveillance and public awareness 
to identify sites of interest. There is a risk of previously unknown 
infestation sites being discovered over the life of the Plan and 
that the distribution and abundance of the species precludes 
eradication. 

Operational risk Low The eradication of known Senegal tea is technically feasible and 
cost-effective over a 50-year timeframe. Public intervention 
(whereby land occupiers do not incur the cost of control) should 
encourage the public reporting of infestation and the 
application of control techniques that will result in the effective 
control of the species.  

Legal risk Low  

Socio-political risk Low To be tested through the Plan review process but proposed 
approach is a continuation of the existing approach for which no 
public or political concerns have been raised to date. 

Other risks Low  

Who should pay? 

Beneficiaries and exacerbators 
GROUP BENEFICIARY EXACERBATOR CHANGE 

BEHAVIOUR 
ASSESS 
COSTS & 
BENEFITS 

Land occupiers (Crown and private) Minor Major Yes No 

Regional community Major  No Yes 

 

Who should pay for the proposed management approach? 

There are shared benefits, with both land occupiers and the regional community being beneficiaries of the proposed 
programme. The cost of the Exclusion programmes is minimal, with the general community benefiting more than 
individual land occupiers. It is proposed that exclusion programmes will be funded through the general rate.  
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SPARTINA 
Spartina anglica, S. alterniflora 

 

 
 
 

Relevant biology 

ATTRIBUTE DESCRIPTION 

Form Perennial, erect, clump-forming grass to 1 m with rhizomes and fibrous roots. 
Stems 4ς9 mm diameter with many brownish leaf sheaths. Alternate leaves (5ς
45 x 4ς15 mm) are deeply wide-ribbed on upper surface and have ligules (1ς3 
mm long). Seed heads are occasionally seen, and seed is occasionally produced 
at some sites. 

Habitat Mainly in saline wetlands, especially in estuaries where it forms dense mats in 
inter-tidal zones. Prefers deep, soft mud with a sandy loam texture. Can 
establish in the tidal ends of streams and rivers. 

Regional distribution Not currently present in IŀǿƪŜΩǎ .ŀȅ. 

Competitive ability Once established forms dense stands, which may spread at a rate of 2% per 
annum. Tolerates all weathers and temperatures, fire, grazing, and other 
damage. 

Reproductive ability S. anglica reproduces by seed. S. alterniflora rarely flowers in New Zealand. S. x 
townsendii is a sterile hybrid. 

Dispersal methods Seed and vegetative fragments carried by water. Livestock, propellors, and nets 
dislodge rhizome fragments, which then spread by tidal and current movement. 
Can survive at sea long-term and travel long distances with the currents. 
Planted deliberately to aid foreshore protection and stabilise marshes. 

Resistance to control Can be controlled reasonably well with herbicide. 

Benefits Prevents erosion at estuary margins due to its ability to trap sediment. Can also 
assist reclamation of tidal flats. 

Land use/habitats occupied in IŀǿƪŜΩǎ .ŀȅ 

LAND USE TYPE CURRENT INFESTATION POTENTIAL INFESTATION 

Dairy - - 

Sheep and beef - - 

Forestry - - 

Horticulture - - 

Aquaculture - - 

Urban - - 

Native terrestrial - - 

Coastal land - - 

Freshwater - - 

Estuarine - High 

Marine - - 

High = Most infested/preferred land use(s), Low = Less infested/preferred land use(s), - = Unsuitable land use  

  

EXCLUSION 
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Qualitative impact assessment 

CATEGORY CURRENT POTENTIAL COMMENT SOURCE 

Production     

Dairy - -   

Sheep and beef - -   

Forestry - -   

Horticulture - -   

Aquaculture - -   

Other - -   

International trade - -   
Environment     

Soil resources -    

Water quality - H Can reduce large estuaries and shallow harbours 
to thin drains surrounded by rough pasture. 

1, 2 

Species diversity - H Traps sediment, raising level above high tide 
mark, destroys intertidal zone and habitat. 
Adventive grasses succeed spartina, creating dry 
meadows, and leading to immense biodiversity 
loss. 

1, 2, 3 

Threatened species - M See Species diversity.  
Social/Cultural     

Human health - -   

Recreation - M Dense stands obstruct access to estuaries and 
waterways. 

 

aņƻǊƛ ŎǳƭǘǳǊŜ - H Smothers shellfish beds, prevents kaimoana 
harvesting. 

 

L = low, M = moderate, H = high 
source 1: Anon. (2009d), 2: Anon. (2009a), 3: Craw (2000) 

 

Estimated quantitative impacts 

Quantitative annual impacts per hectare are calculated as the current or anticipated proportional impact on land 
value across the region. All amounts are in net present value (NPV, $). 

Calculation: Economic value per land use/habitat type × Impact level 

Impact level 
Low = 1ς4% reduction in annual economic value per hectare 
Moderate = 5ς9% reduction in annual economic value per hectare 
High = 10ς50% reduction in annual economic value per hectare 
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Reduction in annual economic value ($) per hectare 

 LAND USE/HABITAT TYPE CURRENT IMPACT PER HA POTENTIAL IMPACT PER HA 

 Production   

Dairy 0 0 

Sheep and beef 0 0 

Forestry 0 0 

Horticulture 0 0 

Aquaculture 0 0 
Environment/Social/Cultural   

Urban 0 0 

Native terrestrial 0 0 

Coastal 0 0 

Freshwater 0 0 

Estuarine 0 602.40ς3,681.00 

Marine 0 0 

Cost-benefit analysis results 

Proposed management programme: Exclusion 
Area of Programme: whole region ha  
Proposed annual expenditure by Council: $500 

Assumptions 

 ASSUMPTIONS VALUES ASSUMPTIONS VALUES 

 Current area infested 0 ha Time to reach maximum extent
Ϟ
 75 yrs 

Current impacts
ẘ
 

$0/ha 
Potential extent in the region

ᶼ
 

225 ha 

Current benefits $0/ha Discount rate 4% 

ẘ
 Current annual impact of the pest averaged across all land uses currently occupied. 
ᶼ
 The potential extent the pest is predicted to achieve in the absence of regional management. 
Ϟ
 The time a pest is predicted to take between first going wild in the region and reaching its maximum extent. 

10 year assessment 

The cost-benefit analysis indicates that the benefits of the proposed management programme over the next 10 years 
will be of net benefit to the region. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$7,062,104 $0  $0 $0 $0  

 min: 1,191,888       

 max: 36,413,182       

Exclusion $0 $0 $7,062,104 $4,218 $0 $0 $7,057,886 

 min: 0  min: 1,191,888    min: 1,187,670 

 max: 0  max: 36,413,182    max: 36,408,964 

ẘ
 Includes economic, environmental and social costs. 
ᶼ
 The estimated economic benefit provided by the pest. 
Ϟ
 Administration and implementation costs incurred by the Council through the programme. 
ϟ
 Costs of control imposed on landowners through the programme, over and above the costs already being paid 

by landowners, as estimated by the Council. They are applied for the 10 years of the Plan.  
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50 year assessment 

The longer-term cost-benefit analysis indicates that the monetised benefits over the next 50 years of the proposed 
management programme will be of net benefit to the region. Additional non-monetised benefits associated with the 
protection of biodiversity values are also anticipated. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$6,831,681,534 $0  $0 $0 $0  

 min: 
1,152,937,101 

      

 max: 
35,225,403,701 

      

Exclusion $0 $0 $6,831,681,534 $11,171 $0 $0 $6,831,670,363 

 min: 0  min: 
1,152,937,101 

   min: 
1,152,925,930 

 max: 0  max: 
35,225,403,701 

   max: 
35,225,392,530 

CBA statement and risks to success 

Spartina can trap sediment raising ground levels above the high tide mark and stranding former intertidal habitat for 
birds and fish. Estuaries and shallow harbours can be reduced to thin drains surrounded by rough weedy pasture 
with significant loss of biodiversity. Spartina is found in other North Isand regions including Gisborne.  
 
The principal means of delivering this programme is through education and active surveillance. Because these pests 
are declared under the Plan, occupiers are obliged to inform Council of the presence of them, and they are banned 
from sale and distribution. 
 
The benefits of regional intervention, focused on excluding spartina from the region, outweigh the cost of the 
programme. 

Risks of the programme being unsuccessful in achieving objectives 

RISK LEVEL OF RISK EXPLANATION 

Technical risk Low  

Operational risk Low  

Legal risk Low  

Socio-political risk Low  

Other risks Low  

Who should pay? 

Beneficiaries and exacerbators 
GROUP BENEFICIARY EXACERBATOR CHANGE 

BEHAVIOUR 
ASSESS 
COSTS & 
BENEFITS 

Regional community Major  No Yes 

 

Who should pay for the proposed management approach? 

There are shared benefits, with both land occupiers and the regional community being beneficiaries of the proposed 
programme. The cost of the Exclusion programmes is minimal, with the general community benefiting more than 
individual land occupiers. It is proposed that exclusion programmes will be funded through the general rate. 
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YELLOW BRISTLE GRASS 
Setaria pumila 

 
 
 
 

Relevant biology 

ATTRIBUTE DESCRIPTION 

Form Tufted, multi-tillered upright annual grass that grows 25ς45 cm high.The seed 
ƘŜŀŘ ƛǎ ŀ ŎȅƭƛƴŘǊƛŎŀƭ ΩǎǇƛƪŜΩ нΦрς10 cm long, characterised by 7ς10 bristles 
emerging from below each floret. 

Habitat Bare ground along roadsides and in pasture (e.g. pugging, wheel tracks), 
including areas that have recently been sprayed. Partially drought tolerant, but 
requires moist conditions to germinate. Grows best where rainfall exceeds 500 
mm/year or in areas with high soil moisture (e.g. ephemeral drains). 

Regional distribution Not currently present in IŀǿƪŜΩǎ .ŀȅ. 

Competitive ability Highly competitive with perennial ryegrass and white clover. Capable of 
covering 20ς40% of ground within 5 years of invading pasture. Severe drought, 
which opens up pastures, can increase the competitiveness of this species. A 
decline in the use of residual herbicides for controlling weeds on roadsides may 
increase populations. 

Reproductive ability Establishes in early summer and can produce seeds within 4 weeks. Plants can 
produce 50ς100 seed heads, each containing 60ς200 seeds. Most seeds survive 
only a few years under field conditions, although some may survive buried for 
10 years. Seed can survive in the rumen of cattle and effluent ponds, and 
remain viable in silage stacks for up to 3 months. 

Dispersal methods Via water and soil movement, stock, infested hay and silage, agricultural 
machinery, mowers, road works machinery and other vehicles. The barbed 
seeds are carried in fur, feathers or clothing. 

Resistance to control Difficult to control. Summer cropping, undersowing, oversowing, grazing, and 
non-selective herbicide are ineffective. Fenoxaprop-Pethyl may work in 
pastures without damage to sown grasses or clovers (research is underway to 
determine livestock withholding period). At least 2 consecutive years of control 
needed to deplete soil seed bank. Complete renewal of pasture over 2 
consecutive summers is best option, with plants such as chicory or turnips. 

Benefits Palatable to livestock during the vegetative stage, but it has poor nutritive 
values and stock avoid it after seed heads emerge (mid JanςMay). 

Land use/habitats occupied in IŀǿƪŜΩǎ .ŀȅ 

 LAND USE TYPE CURRENT INFESTATION POTENTIAL INFESTATION 

Dairy - High 

Sheep and beef - High 

Forestry - - 

EXCLUSION 
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Horticulture - - 

Aquaculture - - 

Urban - - 

Native terrestrial - Low 

Coastal land - - 

Freshwater - - 

Estuarine - - 

Marine - - 

High = Most infested/preferred land use(s), Low = Less infested/preferred land use(s), - = Unsuitable land use  

Qualitative impact assessment 

CATEGORY CURRENT POTENTIAL COMMENT SOURCE 

Production     

Dairy - M Can reduce annual feed production by up to 20%, 
resulting in increased on-farm costs from 
supplementary feed and/or pasture renovation. 
Seed heads can cause lesions and ulcers to 
mouths of grazing cattle. 

 

Sheep and beef - M See Dairy. May be grazed by sheep during 
vegetative stage, but has poor nutritive value and 
stock avoid it after seed heads emerge. 

 

Forestry - -  1, 2, 3, 
4, 5 

Horticulture - -   

Aquaculture - -   

Other - -   

International trade - -   
Environment     

Soil resources - -   

Water quality - -   

Species diversity - - Mainly invades pasture and open or disturbed 
ground. 

2, 3, 6 

Threatened species - -  2, 3, 6 
Social/Cultural     

Human health L L Seeds can adhere to clothing and possibly cause 
irritation. 

2, 3 

Recreation - -   

aņƻǊƛ ŎǳƭǘǳǊŜ - -   

L = low, M = moderate, H = high 
source 1: Taranaki Regional Council (2013d), 2: James et al. (2009), 3: Tozer et al. (2012), 4: AgResearch (2013), 

5: James (2011), 6: James & Rahman (2009) 
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Estimated quantitative impacts 

Quantitative annual impacts per hectare are calculated as the current or anticipated proportional impact on land 
value across the region. All amounts are in net present value (NPV, $). 

Calculation: Economic value per land use/habitat type × Impact level 

Impact level 
Low = 1ς4% reduction in annual economic value per hectare 
Moderate = 5ς9% reduction in annual economic value per hectare 
High = 10ς50% reduction in annual economic value per hectare 

Reduction in annual economic value ($) per hectare 

 LAND USE/HABITAT TYPE CURRENT IMPACT PER HA POTENTIAL IMPACT PER HA 

 Production   

Dairy 0 273.15ς600.93 

Sheep and beef 0 36.95ς81.27 

Forestry 0 0 

Horticulture 0 0 

Aquaculture 0 0 
Environment/Social/Cultural   

Urban 0 0 

Native terrestrial 0 0 

Coastal 0 0 

Freshwater 0 0 

Estuarine 0 0 

Marine 0 0 

Cost-benefit analysis results 

Proposed management programme: Exclusion 
Area of Programme: whole region ha  
Proposed annual expenditure by Council: $500 

Assumptions 

ASSUMPTIONS VALUES ASSUMPTIONS VALUES 

Current area infested 0 ha 
Time to reach maximum extent

Ϟ
 

50 yrs 

Current impacts
ẘ
 $0/ha Potential extent in the region

ᶼ
 135,278 ha 

Current benefits $0/ha Discount rate 4% 

ẘ
 Current annual impact of the pest averaged across all land uses currently occupied. 
ᶼ
 The potential extent the pest is predicted to achieve in the absence of regional management. 
Ϟ
 The time a pest is predicted to take between first going wild in the region and reaching its maximum extent. 
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10 year assessment 

The cost-benefit analysis indicates that the benefits of the proposed management programme over the next 10 years 
will be of net benefit to the region. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$5,144,325,019 $0  $0 $0 $0  

 min: 
1,749,289,529 

      

 max: 
21,896,703,603 

      

Exclusion $0 $0 $5,144,325,019 $4,218 $0 $0 $5,144,320,801 

 min: 0  min: 
1,749,289,529 

   min: 
1,749,285,311 

 max: 0  max: 
21,896,703,603 

   max: 
21,896,699,385 

ẘ
 Includes economic, environmental and social costs. 
ᶼ
 The estimated economic benefit provided by the pest. 
Ϟ
 Administration and implementation costs incurred by the Council through the programme. 
ϟ
 Costs of control imposed on landowners through the programme, over and above the costs already being paid 

by landowners, as estimated by the Council. They are applied for the 10 years of the Plan. 

50 year assessment 

The longer-term cost-benefit analysis indicates that the monetised benefits over the next 50 years of the proposed 
management programme will be of net benefit to the region. Additional non-monetised benefits associated with the 
protection of biodiversity values are also anticipated. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$3.52856e+12 $0  $0 $0 $0  

 min: 
1.199832e+12 

      

 max: 
1.501938e+13 

      

Exclusion $0 $0 $3.52856e+12 $11,171 $0 $0 $3.52856e+12 

 min: 0  min: 
1.199832e+12 

   min: 
1.199832e+12 

 max: 0  max: 
1.501938e+13 

   max: 
1.501938e+13 

CBA statement and risks to success 

Yellow bristle grass can invade ǇŀǎǘǳǊŜǎ ŀŎǊƻǎǎ IŀǿƪŜΩǎ .ay. It hardens off in autumn resulting in lower pasture 
quality. The 10 year and 50 year assessment give highlight to its potential regional impact. 
 
The principal means of delivering this programme is through education and active surveillance. Because these pests 
are declared under the Plan, occupiers are obliged to inform Council of the presence of them, and they are banned 
from sale and distribution. 
 
The benefits of regional intervention, focused on excluding yellow bristle grass from the region, outweigh the cost of 
the programme. 



60 
 

Risks of the programme being unsuccessful in achieving objectives 

 
RISK LEVEL OF RISK EXPLANATION 

Technical risk Low to medium  

Operational risk Low  

Legal risk Low to medium  

Socio-political risk Low  

Other risks Low  

Who should pay? 

Beneficiaries and exacerbators 
GROUP BENEFICIARY EXACERBATOR CHANGE 

BEHAVIOUR 
ASSESS 
COSTS & 
BENEFITS 

Land occupiers (Crown and private) Major Major Yes Yes 

Dairy/sheep and beef sector Major  No Yes 

Regional community Major  No Yes 

 

Who should pay for the proposed management approach? 

There are shared benefits, with both land occupiers and the regional community being beneficiaries of the proposed 
programme. The cost of the Exclusion programmes is minimal, with the general community benefiting more than 
individual land occupiers. It is proposed that exclusion programmes will be funded through the general rate. 
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ROOK 
Corvus frugilegus 

 
 
 
 
 

Relevant biology 

ATTRIBUTE DESCRIPTION 

Form Large, totally black birds with violet-blue glossy sheen. 20-30 cm long. 

Habitat Rookeries are usually built in pines, eucalyptus or oak trees; poplars and walnut 
trees are also utilised for nesting. 

Regional distribution Found throughout the region, with the greatest numbers in the southern half of 
the region. Regional population was estimated at 3000 birds (with 278 active 
nests) in 2014. 

Competitive ability Can cause extensive damage to maize, peas, squash, green feed and cereal 
crops. 

Reproductive ability 2-5 eggs per female laid each year, fledgings are able to fly in 30 days. 
Population can increase rapidly. 

Resistance to control Controlled by poisoning and trapping. Indiscriminate poisoning can result in the 
ǎǇƭƛǘǘƛƴƎ ƻŦ ǊƻƻƪŜǊƛŜǎ ŀƴŘ ǎǇǊŜŀŘ ƻŦ Ǌƻƻƪ ǇƻǇǳƭŀǘƛƻƴǎΦ /ŀƴ ōŜŎƻƳŜ ǾŜǊȅ ΩǎƘȅΩ ǘƻ 
shooting. 

Benefits May help control grass grub in pasture. 

Land use/habitats occupied in IŀǿƪŜΩǎ .ŀȅ 

LAND USE TYPE CURRENT INFESTATION POTENTIAL INFESTATION 

Dairy Low High 

Sheep and beef Low High 

Forestry - Low 

Horticulture Low High 

Aquaculture - - 

Urban Low Low 

Native terrestrial - - 

Coastal land Low Low 

Freshwater - - 

Estuarine - - 

Marine - - 

High = Most infested/preferred land use(s), Low = Less infested/preferred land use(s), - = Unsuitable land use  

  

ERADICATION 
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Qualitative impact assessment 

CATEGORY CURRENT POTENTIAL COMMENT SOURCE 

Production     

Dairy L L Causes damage to pasture by uprooting the 
ground in search of grass grubs. Also damages 
forage crops. 

 

Sheep and beef L L Causes damage to pasture by uprooting the 
ground in search of grass grubs. Damages forage 
crops and paddocks being resown for sheep and 
beef. 

 

Forestry - -  1, 2 

Horticulture L M Causes extensive damage to cereal crops, maize, 
peas, squash. 

 

Aquaculture - -   

Other - -   

International trade - -   
Environment     

Soil resources L M Tears up soil when hunting for grass grubs near 
the ground surface in winter. 

3 

Water quality - -   

Species diversity - -   

Threatened species - -   
Social/Cultural     

Human health L L Noise disturbance by loud, harsh call. 4 

Recreation - -   

aņƻǊƛ ŎǳƭǘǳǊŜ - -   

L = low, M = moderate, H = high 
source 1: Heather & Robertson (1996), 2: Zahradnik & Cihar (1990), 3: Environment Bay of Plenty (2004b), 4: 

Environment Bay of Plenty (2004a) 

Estimated quantitative impacts 

Quantitative annual impacts per hectare are calculated as the current or anticipated proportional impact on land 
value across the region. All amounts are in net present value (NPV, $). 

Calculation: Economic value per land use/habitat type × Impact level 

Impact level 
Low = 1ς4% reduction in annual economic value per hectare 
Moderate = 5ς9% reduction in annual economic value per hectare 
High = 10ς50% reduction in annual economic value per hectare 
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Reduction in annual economic value ($) per hectare 

 LAND USE/HABITAT TYPE CURRENT IMPACT PER HA POTENTIAL IMPACT PER HA 

 Production   

Dairy 54.63ς267.08 54.63ς267.08 

Sheep and beef 7.39ς36.12 7.39ς36.12 

Forestry 0 0 

Horticulture 105.11ς790.40 525.55ς1,778.40 

Aquaculture 0 0 
Environment/Social/Cultural   

Urban 5.33ς56.05 5.33ς56.05 

Native terrestrial 0 0 

Coastal 12.47ς61.00 62.35ς137.25 

Freshwater 0 0 

Estuarine 0 0 

Marine 0 0 

Cost-benefit analysis results 

Proposed management programme: Eradication 
Area of Programme: whole region ha  
Proposed annual expenditure by Council: $125,436 

Assumptions 

 ASSUMPTIONS VALUES ASSUMPTIONS VALUES 

 Current area infested 48,952.55 ha Time to reach maximum extent
Ϟ
 50 yrs 

Current impacts
ẘ
 

$37.15/ha 
Potential extent in the region

ᶼ
 

138,046 ha 

 $11.33ς62.96/ha  48,952.55ς
227,139.9 ha 

Current benefits $0/ha Discount rate 4% 

ẘ
 Current annual impact of the pest averaged across all land uses currently occupied. 
ᶼ
 The potential extent the pest is predicted to achieve in the absence of regional management. 
Ϟ
 The time a pest is predicted to take between first going wild in the region and reaching its maximum extent. 

10 year assessment 

The cost-benefit analysis indicates that the benefits of the proposed management programme over the next 10 years 
will be of net benefit to the region. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

No 
intervention 

$37,072,244 $0  $0 $0 $0  

 min: 5,055,423       

 max: 
113,361,696 

      

Eradication $12,330,023 $0 $24,742,221 $1,058,094 $0 $0 $23,684,127 

 min: 3,089,978  min: 1,965,445    min: 907,351 

 max: 24,631,519  max: 88,730,177    max: 87,672,083 

ẘ
 Includes economic, environmental and social costs. 
ᶼ
 The estimated economic benefit provided by the pest. 
Ϟ
 Administration and implementation costs incurred by the Council through the programme. 
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ϟ
 Costs of control imposed on landowners through the programme, over and above the costs already being paid 

by landowners, as estimated by the Council. They are applied for the 10 years of the Plan.  

50 year assessment 

The longer-term cost-benefit analysis indicates that the monetised benefits over the next 50 years of the proposed 
management programme will be of net benefit to the region. Additional non-monetised benefits associated with the 
protection of biodiversity values are also anticipated. 
 
 SCENARIO 

PEST IMPACTS
ẘ
 

PEST 

VALUES
ᶼ
 

BENEFIT COUNCIL 

COSTS
Ϟ
 

LANDOWNERS 
COMPLIANCE 

COSTS
ϟ
 

AGENCY 
COMPLIANCE 

COSTS
ϟ
 

NET BENEFIT 

 No 
intervention 

$244,155,972 $0  $0 $0 $0  

 min: 12,474,839       

 max: 
1,285,232,567 

      

Eradication $14,640,462 $0 $229,515,510 $1,779,139 $0 $0 $227,736,371 

 min: 3,237,867  min: 9,236,972    min: 7,457,833 

 max: 44,068,140  max: 
1,241,164,427 

   max: 
1,239,385,288 

CBA statement and risks to success 

Rooks can negatively impact pastoral and arable crops. The cost to eradicate rooks is likely to be significantly less 
than the losses that would be incurred if they were left to re-expand their range. Based on the low level of risk, and 
ǘƘŜ ΨƘƛƎƘΩ ƭŜǾŜƭ ƻŦ ǎǳǇǇƻǊǘ ŦǊƻƳ ǘƘŜ ŦŀǊƳƛƴƎ ŎƻƳƳǳƴƛǘƛŜǎΣ ƛǘ ƛǎ ǇǊƻǇƻǎŜŘ ǘƘŀǘ Ǌƻƻƪǎ ŀǊŜ ŜǊŀŘƛŎŀǘŜŘ ŦǊƻƳ IŀǿƪŜΩǎ .ŀȅ 
within the next 30 years. The benefits of regional intervention, focused on eradicating rooks from the region, 
outweigh the cost of the programme. 
 
All regions in the North Island that have rooks have active rook management programmes. The aim is to eradicate 
rooks from New Zealand. 

Risks of the programme being unsuccessful in achieving objectives 

RISK LEVEL OF RISK EXPLANATION 

Technical risk Low  

Operational risk Low  

Legal risk Low  

Socio-political risk Low  

Other risks Low  

Who should pay? 

Beneficiaries and exacerbators 
GROUP BENEFICIARY EXACERBATOR CHANGE 

BEHAVIOUR 
ASSESS 
COSTS & 
BENEFITS 

Land occupiers (Crown and private) Major  No Yes 

Any person not declaring presence of a 
rookery on their land. 

 Major Yes Yes 

Regional community Major  No Yes 
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Who should pay for the proposed management approach? 

Both land occupiers and the regional community are beneficiaries. The agricultural sector will benefit 

proportionally more than the regional community, therefore a 70% targeted rate, 30% general rate is proposed. 

 

 
AFRICAN FEATHER GRASS 
Cenchurus macrourus 

 
 
 
 

Relevant biology 

ATTRIBUTE DESCRIPTION 

Form Robust rhizomatous perennial grass up to 2 m tall with overhanging flower 
spikes which resemble pampas. Yellow-reddish-purple flowers form a narrow 
cylindrical stem 10ς30 cm long x 2 cm diameter, with barbed bristles sticking 
out from the spike. 

Habitat Prefers damp situations such as swamps or stream and lake margins, but grows 
in a range of habitats and soil types, including sand. 

Regional distribution Scattered on farmland in the Maraekakaho and Ngaruroro River berm areas. 

Competitive ability Forms dense clumps that exclude other vegetation. 

Reproductive ability Seed viability is high but seedling establishment is poor. 

Dispersal methods Seeds are dispersed by wind, water, animals (in wool or fur), and machinery. 
Also spreads from creeping rhizomes and may spread through cultivation with 
contaminated machinery. 

Resistance to control Readily controlled by appropriate herbicides. 

Benefits None 

Land use/habitats occupied in IŀǿƪŜΩǎ .ŀȅ 

LAND USE TYPE CURRENT INFESTATION POTENTIAL INFESTATION 

Dairy - High 

Sheep and beef Low High 

Forestry - Low 

Horticulture - Low 

Aquaculture - - 

Urban - Low 

Native terrestrial - Low 

Coastal land - High 

Freshwater - - 

Estuarine - - 

Marine - - 

High = Most infested/preferred land use(s), Low = Less infested/preferred land use(s), - = Unsuitable land use  

  

ERADICATION 






















































































































































































































































































































































































