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Key points 
Chatham Rock Phosphate is investigating a phosphate-mining project (the CRP 
project). NZIER have been asked to analyse the impacts of the CRP project on the 
New Zealand economy. This report documents an investigation of the economy-wide, 
monetary costs and benefits, with further consideration of the economic costs of 
environmental effects relevant to a more complete cost-benefit analysis. 

The key findings in this report are: 

Modelled economy-wide costs and benefits 

 New Zealand has over 25 million tonnes of rock phosphate in the Chatham 
Rise. Unlocking that resource, as Chatham Rock Phosphate Ltd plans to do, 
will make New Zealand wealthier 

 Implementing the mining project over 15 years is equivalent to the country 
becoming $900 million richer today. At least $370 million of that welfare 
gain will accrue as flow-on benefit to people with no ownership interest in 
Chatham Rock Phosphate Ltd 

 The project will reduce New Zealand’s dependence on imported rock 
phosphate, of which we currently import at least $185 million worth per 
year 

 It will generate $230 million of export revenue for the economy in each 
year of its 15-year lifespan. That will boost GDP by $280 million in each year 
of the mine’s operation 

 The economic cost of the operation is primarily in the penalty our exporters 
pay from an appreciation in the dollar. However, that penalty is small, and 
the appreciation allows New Zealanders to obtain cheaper goods from 
overseas. In sum, we expect households to be able to purchase an extra 
$190 million of imports in each year of operation 

 These results are sensitive to the world demand for rock phosphate, and to 
the US$/euro exchange rate as inputs are bought in euros but outputs sold 
in US dollars. A 10% fall in price of exports results in a 5% fall in New 
Zealand’s welfare gain, indicating it is relatively robust to changes in key 
assumptions around exchange rates and market prices. 

 The scenario assessed here does not include the investment or 
environmental costs of the project, and assumes that the increase in 
domestic production does not reduce the price of rock phosphate 

Economic assessment of environmental effects 

 We approach the economic assessment on environmental effects on the 
assumption that the Act requires focus on effects that are external to the 
CRP project and which are not internalised by other regulatory measures  

 This assessment has been prepared prior to final results of NIWA analysis 
and the Environmental Impact Analysis being available, and may need 
revision once those results are finalised 
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 CRP mining would occupy a small proportion of the Chatham Rise sea-bed 
will have limited impact on the current use value from commercial fishing in 
the area. Unless new scientific surveys reveal particularly scarce or 
susceptible environmental features, it will also have limited impact on 
future use and non-use values in the area 

 CRP phosphates can displace imported phosphate material that has higher 
leaching potential and cadmium content. If used for direct application as 
Reactive Phosphate Rock fertiliser this could have significant local economic 
benefit to those catchments where nutrient enrichment from phosphate 
run-off poses a risk to continuation of current activities 

 The CRP operation will affect greenhouse gas emissions on international 
transport of phosphate materials, which are currently outside of any 
regulatory control. If CRP displaces phosphate imports into both New 
Zealand and its export destinations from the international market leader 
Morocco, it will reduce emissions by more than it increases emissions in its 
exports. That result will change with different patterns of trade, but in any 
case, given the values for carbon credits seen in recent years, the monetary 
value of that effect, whether positive or negative, is small relative to the 
value gained by using the CRP resource.  

Overall economic assessment 

The CRP project would extract substantial value from the mineral resource to the 
benefit of New Zealanders’ well-being.  

It seems unlikely to create environmental effects with significant costs that would be 
inconsistent with economic efficiency and sustainable management of the natural 
and physical environment. 
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Summary of net economic effects 

Changes from business as usual 

Economic impacts CRP’s direct effect Indirect effect Total effect 

 $M/year $M/year $M/year 

Change in exports 265 -35 230 

Change in imports 85 105 190 

Change in GDP   280 

Consumption   180 

Welfare gain   130 

 

Environmental effects on sea-bed and water space 

Beneficial service Activity Direction of change Scale of change 

Provisioning service Fishery catch Negative Less than minor 

Supporting services Detoxification and 
nutrient cycling 

No change Less than minor 

Regulatory services Air quality No change Less than minor 

Regulatory services Biodiversity 
regulation 

Maybe Negative? Less than minor 

Cultural services Navigation No change Less than minor 

Cultural services Biodiversity Maybe negative? Less than minor 

Cultural services Amenity and non-
use values 

Maybe negative? Less than minor 

 

Environmental effects on New Zealand land area (phosphate import substitution) 

Beneficial service Activity Direction of change Scale of change 

Provisioning service Short term 
production lag 

Negative Less than minor 

Regulatory services Reduced phosphate 
leaching 

Positive Locally significant 

Regulatory services Reduced cadmium 
soil contamination 

Positive Locally significant 

 

Environmental effects beyond New Zealand (international transport emissions) 

Beneficial service Activity Direction of change Scale of change 

Regulatory services Reduced emissions 
from import 
substitution 

Positive May be significant 
for New Zealand 
entities 

Regulatory services Increased emissions 
on exported rock 
phosphate 

Negative May be significant 
for New Zealand 
entities 

Regulatory services Changed emissions 
in export markets 

Indeterminate – 
positive or negative 

No effect on New 
Zealand entities 

Source: NZIER 
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1. Introduction 
Chatham Rock Phosphate Ltd is investigating a phosphate-mining project (the CRP 
project) that will considerably increase New Zealand’s domestic supply of phosphate. 
NZIER have been asked to analyse the impacts of the CRP project on the New Zealand 
economy. This report documents an assessment of the economy-wide costs and 
benefits of the CRP project covering both impacts on the economy and the economic 
implications of effects on the natural environment. 

CRP has applied for a licence to mine 4,726 km2 on the top of the Chatham Rise at 
depths of between 350-450 metres. It is seeking marine consent to mine 30 km2 
annually over a 15 year period, resulting in about 10% of the licence area being 
mined over the project lifespan.  

The Chatham Rise is about 1,000 kilometres long and 400 kilometres wide (at depths 
of 2,000 metres or less – source GNS), so on the assumption the total area is about 
400,000 square kilometres, about 0.12% of the total Chatham Rise would be directly 
affected by the operation. Annual mining activity would directly affect 0.63% of the 
licence area each year, equivalent to 0.008% of the total Chatham Rise.  

A smaller approximate area for the Chatham Rise of 248,955 square kilometres is 
cited by WWF New Zealand.1 Compared to that base area, the CRP extraction 
footprint would be 0.19% over the life of the project, and the annual use is 
equivalent to 0.012% of the total area of the Rise. 

The CRP project will make New Zealand fundamentally wealthier. New Zealand has 
an abundance of rock phosphate on the Chatham Rise and CRP’s project will use a 
previously unused resource. When that resource is unlocked, New Zealand will enjoy 
a positive wealth shock. 

In this report, we investigate how the wealth shock is transferred to the rest of the 
New Zealand economy, as the mining of rock phosphate reduces imports and 
increases exports of phosphate. We also consider the economic implications of 
environmental effects relative to the more tangible economic benefits of extraction. 

 

                                                                 
1 WWF-New Zealand (2005) ‘Shining a spotlight on the biodiversity of New Zealand’s marine ecoregion’; Experts’ Workshop on 

Marine Biodiversity, 27-28 May 2003, Wellington 
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2. Framework of analysis and 
assumptions 
CRP is seeking marine consents under the Exclusive Economic Zone and Continental 
Shelf (Environmental Effects) Act 2012 (the Act, or EEZCSA) to undertake its mining of 
sea-bed rock phosphate on the Chatham Rise. This is new legislation without 
precedent in New Zealand’s extra-territorial waters. In this section we give an 
interpretation of the economic principles for consideration under the Act, which 
shapes the economic analysis that follows. The language of the Act echoes that of the 
Resource Management Act (RMA) in many respects, so we approach this on the 
assumption that the intent of the Act is to ensure a similar assessment to matters in 
the EEZ and continental shelf as would apply in the terrestrial and coastal area 
covered by the RMA. 

2.1. Economics and the Exclusive Economic 
Zone and Continental Shelf 
(Environmental Effects) Act 2012 

The purpose of the EEZCSA is to promote the sustainable management of the natural 
resources of New Zealand’s exclusive economic zone and continental shelf. 

Section 10(2) of the Act defines sustainable management as “managing the use, 
development and protection of natural resources in a way, or at a rate, that enables 
people to provide for their economic well-being while: 

 a) sustaining the potential of natural resources (excluding minerals) to meet 
the reasonably foreseeable needs of future generations; and 

 b) safeguarding the life-supporting capacity of the environment; and 

 c) avoiding, remedying or mitigating any adverse effects of activities on the 
environment.” 

Like the RMA before it, the Act contains some distinct threads which impart an 
economic complexion to sustainable management. Section 59 states that 
consideration of an application must take into account 

 the economic benefit to New Zealand of allowing the application (s 59 (2) f) 

 the efficient use and development of natural resources (s 59 (2) g) 

That section also requires consideration to take into account such matters as the 
effects on the environment or existing interests of allowing the activity (subsection 
a), the effects of other activities undertaken in the area (b), the effects on human 
health that may arise from effects on the environment (c), the importance of 
protecting biological diversity and integrity of marine species, ecosystems and 
processes (d) and of rare and vulnerable ecosystems and habitats of threatened 
species (e) and the nature and effect of other marine management regimes (h). 
Unlike the RMA’s section 6, 7 and 8, however, the Act does not set up a hierarchy of 
matters for consideration. This absence of hierarchy can be interpreted as raising the 
importance of economic matters relative to other considerations, compared to the 
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RMA in which efficient use of resources is at a lower level of priority (section 7(b)) 
than matters specified as being of national importance (section 6). 

Other parts of the Act that particularly affect the economic assessment required are 
those in s59(5) which require decisions to not have regard to trade competition (a), 
the effects on climate change of discharging greenhouse gases into air (b) and effects 
on existing interests if the owner of that interest has given written approval for the 
activity (c). Section 61, which specifies information principles to be applied, also 
states that decisions must favour caution and environmental protection if 
information available is uncertain or inadequate (2), but also that if that caution 
means an activity is likely to be refused, that consideration is given to whether an 
adaptive management approach would allow the activity to be undertaken (3). 

2.2. National strategic considerations in the 
utilisation of Chatham Rock Phosphate 

Development of the Chatham Rock Phosphate resource can be argued to support 
current government policies and strategies, such as: 

 Contributions to economic growth objectives  as expressed in the Business 
Growth Agenda of the Ministry of Business, Innovation and and 
Employment (MBIE) 

 Building sustained growth in GDP from natural resources (a direct 
contribution from raising the net value of production from natural 
resource utilisation) 

 Increasing exports to 40% of GDP  

 The priority attached by Government to improving the management of 
quality and availability of natural water sources, as evidenced by the 
National Policy Statement on Water under the RMA and the Land and 
Water Forum Process 

 Government commitments on controlling greenhouse gas emissions and 
climate change. 

This last bullet recognises the specific exclusion of such matters under the Act’s 
section 59(5)(b), which reflects similar provision in the 2004 amendments to the 
RMA. Those amendments to the RMA were made in response to case law decisions 
that had highlighted a risk of regional councils inefficiently imposing additional 
restrictions and costs on activities to control greenhouse gas emissions which are 
most appropriately dealt with by national policies (such as an emissions trading 
scheme),2 such emissions being a global externality3 given effect by international 
agreements (UN Framework Convention on Climate Change and the Kyoto Protocol) 
entered into by national governments.  However, changes in greenhouse gas 
emissions are still relevant to an economic assessment in that:  

                                                                 
2
 See Environmental Defence Society (Incorporated) & Taranaki Energy Watch Incorporated v Taranaki Regional Council & 

Stratford Power Ltd. A184/02, 7 NZED 834, unreported Whiting, J. 06/09/2002;  
3 The climate changing effect of greenhouse gas emissions comes from changes in the atmospheric concentration of such gases, 

so after allowing for atmospheric circulation and mixing the effect of such emissions is the same irrespective of location. 
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 Emissions create liabilities and costs for New Zealand entities, such as a 
requirement to purchase emission credits from overseas sources, or the 
preclusion of selling surplus New Zealand sourced credits  

 To the extent that CRP displaces imported phosphate products and reduces 
the emissions of international transport which are currently outside 
national emission inventories under the Kyoto Protocol, the emissions from 
such international transport are not subject to any environmental 
management regime, so there is no double counting of such effects in the 
consideration under the Act 

 Even though the New Zealand emissions trading scheme is in place to 
encourage restraint in emissions by New Zealand entities, it has transitional 
arrangements currently in place (which may be extended) that shield 
emitters from some of the cost of their emissions and shift liability to the 
taxpayer, so that the adverse environmental effect of greenhouse gas 
emissions is not fully covered by another policy or management regime. 

In other words, there remain elements of economic externality in decisions regarding 
greenhouse gas emissions, due to gaps in coverage of both the international policy 
framework and the national policy instrument which could not have been foreseen in 
the 2004 amendments to the RMA.  As that externality is not fully covered by the 
instrument intended to address it (the New Zealand Emissions Trading Scheme), 
some emission matters are relevant to consideration of the economic effects of sea-
bed mining for sustainable resource management under the EEZCSA. 

2.3. Components of an economic assessment 
We interpret economics under the 2012 Act (as with the RMA) to encompass 

 Not just matters covered by financial transactions, but a broader definition 
covering how limited resources are used in the satisfaction of relatively 
unlimited human wants 

 Effects on "economic … well-being" (as in the Act’s s10(2) as synonymous 
with the technical term "economic welfare", which is the notional sum of all 
individuals’ consumption and enjoyment of both tangible goods and 
services and less tangible aspects of the quality of life they enjoy 

 Focus on people’s preferences for resource uses in ways that give them the 
most satisfaction – or “welfare” – and hence on economic efficiency, which 
is obtained by maximising welfare-enhancing outputs from a given set of 
inputs, or minimising inputs required for a given set of outputs, and enables 
New Zealanders to make the most of resources available to them. 

The measure of economic value of the Chatham Rock Phosphate project is its 
contribution to economic well-being in the community at large. This includes the 
benefits it provides to producers (CRP and employees), New Zealand consumers who 
use rock phosphate in preference to other alternatives and third parties, such as 
those facing the consequences it has for the wider environment. The scope of this 
benefit is national, not just confined to the local or regional economy, including: 

 Creation of a valuable commodity from a natural resource 
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 Displacement of supply from higher cost sources of phosphate and 
avoidance of  

 associated transport costs and emissions 

 adverse environmental effects (e.g. phosphate and cadmium leaching) 
from currently used alternatives that are displaced by rock phosphate 

 Adverse effects on environment incurred in extracting rock phosphate, such 
as impacts on the sea-floor and net change in emissions from changes in 
export and impact activity. 

Given this, economic assessment can be approached in different ways 

 Economic impact analysis, to identify the effects of an activity on the 
economy, as indicated by such variables as production, value added (GDP 
contribution) and employment, covering 

 Direct effects of spending on a project  

 Indirect effects that flow from this spending stimulating other 
purchases elsewhere in the economy 

 Macro-economic effects, such as exchange rate adjustments 

 Cost-benefit analysis, also known as applied welfare analysis, which differs 
from impact analysis in 

 Covering effects over a period of years, not just a snapshot of current 
impacts 

 Taking account of effects which do not show up in measured GDP, such 
as effects on environmental condition and health. 

2.4. The economic value of environmental 
effects 

Although environmental effects are often not traded in markets they still have 
economic value.  The economic question behind environmental effects is not 
whether the effect exists, but how much is gained or lost by the effect and hence 
how much is it worth to avoid, remedy or mitigate the effect in terms of the Act? 

The economic effects of changes in environmental condition can be assessed 
following the approach of the Millennium Ecosystem Assessment (2005).4 This sees 
the environment as a collection of natural assets having value in delivering a number 
of services of use to people. These are categorised as: provisioning services (e.g. 
harvestable fish), regulatory services (such as waste assimilation and nutrient 
recycling), cultural services (e.g. creating settings valued for their amenity, 
recreational or cultural uses) and supporting services (e.g. general ecosystem 
functioning that supports the other service flows) (Figure 1).  

 

                                                                 
4 Millennium Ecosystem Assessment, (MEA 2005) Ecosystems and Human Well-being: Synthesis. Island Press, Washington, DC. 

Millennium Ecosystem Assessment, (MEA 2003) Concepts of Ecosystem Valuation Chapter 6 in Ecosystems and Human Well-
being: a Framework for Assessment; Island Press     http://www.maweb.org/documents/document.304.aspx.pdf 
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Figure 1 Natural value: types of ecosystem services  

 

Source: Millennium Ecosystem Assessment 20055 

This framework suggests marine ecosystems are important primarily for supporting 
services (waste assimilation, detoxification and nutrient cycling), regulatory services 
(biodiversity regulation and air quality and climate regulation through absorption and 
storage of carbon dioxide), provisioning services (as source of food and materials for 
novel products) and cultural services (through recreation, amenity and cultural 
associations). They provide a smaller range of services than coastal ecosystems by 
virtue of their relative remoteness from, and direct contact with, communities. 

 

 

                                                                 
5 Millennium Ecosystem Assessment, (MEA 2005a) Ecosystems and Human Well-being: Biodiversity Synthesis. World Resources 

Institute, Washington, DC. http://www.maweb.org/documents/document.354.aspx.pdf 

Millennium Ecosystem Assessment, (MEA 2005b) Ecosystems and Human Well-being: Synthesis. Island Press, Washington, DC. 
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http://www.maweb.org/documents/document.354.aspx.pdf
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Under the MEA approach effects are not services but factors that affect services. For 
example, the effect of sea-bed mining is disturbance of sea-bed material and 
habitats, but the impact on services is through changes in provisioning (e.g. fish 
breeding and catch) or changes in cultural services (such as delivery of amenity or 
contribution to biodiversity objectives). As the Act, like the RMA, is oriented towards 
managing effects on the environment, effects need to be translated into their service 
impact to assess their likely economic value. 

If environmental effects are not traded in markets there are no readily available 
values to be attached to them. But economic values for such non-market effects can 
be inferred in various ways, such as: 

 The avoidable tangible costs caused by environmental effects on activities: 
for example in this case, the loss of production of the fishery or fishing 
output (if any) associated with the environmental effects of seabed mining 

 The cost of the next best alternative means of providing the same service as 
the environment (e.g. cost of alternative supply of fish if fishing productivity 
is curtailed) 

 Value inferred from the price of associated marketed goods (e.g. the value 
premium in prices of property in proximity to clear views or parks) – the 
“revealed preferences” approach: but such valuation is not suited to 
applying to issues in the deep sea area. 

 Estimating public willingness to pay to secure environmental outcomes 
from questionnaire surveys of a sample of those affected – the “stated 
preference” approach - but this depends on clear articulation of an 
environmental change to which the population sample can respond, which 
is difficult with the emerging understanding of potential impacts on the 
Chatham Rise. 

The value to people of ecosystem services has a number of components which are 
not often separable. The “Total Economic Value” of natural assets comprises use 
values (such as the value of current fish catches), future use values (such as the 
option value of retaining fish stocks for future catches) and non-use values (an 
expressed preference for continued existence of a resource, irrespective of 
expectations of use) (Figure 2). 
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Figure 2 Components of Total Economic Value 

 

Source: NZIER, Pearce & Warford 1993, Pagiola 2004 

Stated preference non-market valuation methods have received a lot of attention for 
capturing future use and non-use components of value which are not fully covered 
by other valuation methods. Non-market valuation received wider recognition 
following the 1989 Exxon Valdez oil spill, as a result of which the so-called “NOAA” 
panel6 of experts (including two Nobel laureate economists) provided a set of 
recommendations for valuations suitable for use in judicial settings.7 The practical 
usefulness of this endorsement of stated preference methods divided opinion at the 
time8 and continues to do so.9  

Over a hundred non-market valuation studies of willingness to pay for environmental 
attributes are recorded on the New Zealand Non-market valuation database at 
Lincoln University,10 but very few have been influential in policy decisions in New 
Zealand. Most relate to value of terrestrial sites or species, recreation or water 
quality and none are directly relevant to value of deepwater environmental 
resources. Such non-market valuation studies commonly result in high values for 
obscure species relative to what New Zealanders are observed to pay towards 
conservation, and the techniques may be distorting responses and deriving values 
that are not strictly comparable with other costs used in economic assessments.11 

                                                                 
6
 NOAA stands for the US National Oceanic and Atmospheric Administration www.noaa.gov  

7 Arrow K, Solow R, Portney PR, Leamer EE, Radner EE & Schuman H (1993) “Report of the NOAA Panel on Contingent Valuation”: 
Federal Register, 58(10) 4601-4614 

8 Diamond, P.A and Hausman, J.A (1994) ‘Contingent valuation: is some number better than no number?’; J. Econ. Perspectives 
8(4), 45-64.; Portney P (1994) ‘Contingent valuation debate: why economists should care’; J. Econ. Perspectives 8(4), 3-17 

9 Carson R (2012) ‘Contingent valuation: a practical alternative when prices aren’t available’; Journal of Economic Perspectives, 
26(4) 27-42; Haussman J (2012) ‘Contingent valuation: from dubious to hopeless’; Journal of Economic Perspectives, 26(4) 
43-56; Kling CL, Planeuf DJ & Zhao J (2012) ‘From Exxon to BP: has some number become better than no number?’; Journal 
of Economic Perspectives, 26(4) 3-26;  

10
 Lincoln University (2012) New Zealand Non-market valuation database; http://www2.lincoln.ac.nz/nonmarketvaluation/ 

11 Clough P (2010) Realistic valuations of our clean green assets, NZIER Insigh 

t 19/2010 http://nzier.org.nz/sites/nzier.live.egressive.com/files/NZIER%20insight%2019%20-
%20Realistic%20valuations%20of%20our%20clean%20green%20assets.pdf 
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More attention to validating results against observed behaviour is required to 
provide greater confidence in the results. 

Reliable, precise estimates of non-market values for all environmental effects in this 
case would be impractical to obtain. But economic principles can inform decision 
makers of how big the economic value for conserving resources is likely to be: 

 Value of will be higher for an environmental resource that is scarce than for 
one that is commonplace 

 Value will be higher for an environmental service that is unique than for 
one which has plentiful substitutes 

 Value will be higher for an environmental resource that is irreversibly 
changed than for one that can be expected to recover in time.  

The economic value of environmental effects of the sea-bed mining will be a 
composite of tangible and less tangible components. We discuss this with a mix of 
quantitative estimates where possible and qualitative commentary. 

2.5. Framework applied in this report 
The first question of this economic evaluation is what are the impacts on output, 
income and employment of the CRP project to extract value from the sea-bed 
phosphate resource? For this economic impact analysis we use a computable general 
equilibrium model to measure effects on the New Zealand economy, after allowing 
for changes in prices and resource reallocation consequent on expansion of the sea-
bed mining activity. 

The second question of economic assessment is, are environmental effects of the 
activity likely to involve economic costs sufficient to warrant more avoidance, 
mitigation or remedial measures, or put another way, at what level of such measures 
would the country be better off than without them? Monetary valuation of 
environmental effects is useful for weighing environmental effects against the 
benefits of the mining, but since it involves non-market effects that are not 
commonly valued, some effects may not be capable of valuation and uncertainty 
surrounds those that are. 

This is particularly apparent in the value to be ascribed to undisturbed sea-bed for 
purposes of conserving biodiversity. Economic value of biodiversity arises from 
several sources: 

 The current direct use value of biodiversity in provisioning services, such as 
availability of fish stocks for harvesting 

 The indirect use value of its supporting services in contributing to 
ecosystem integrity and delivery of other services such as nutrient cycling 

 The option or future use value of retaining variety in habitats, species and 
genetic make-up because of the potential that some (as yet unknown) may 
yield valuable food, chemical or pharmaceutical products in the future 

 Public sentiment in favour of retaining species or habitats and the regret 
that would accompany loss or extinction of natural components.  

Monetary valuation of these separate components is difficult without extensive 
primary data gathering on public preferences. In this analysis we apply economics in 
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a more qualitative way to examine what principles such as scarcity or irreversibility 
imply about the economic consequences of these intangible environmental effects. 

In preparing this report we assume the Act, like the RMA, does not require a full 
national analysis of the investment value to the nation, but rather one that focuses 
on the effects external to the CRP project. The project will proceed if its owners 
consider it worthwhile to do so, and it is not the purpose of the Act to confirm or 
dispute that decision: rather the Act is there to assess whether external effects have 
significant costs that offset the benefits of the project from a national perspective, 
and to ensure that appropriate mitigation or remedies are provided for. This focus on 
externality narrows the scope of considering effects: for instance, with respect to 
greenhouse gas emissions, emissions from activities within New Zealand can be 
disregarded as they are internalised by the project by the Emissions Trading Scheme, 
but it is relevant to consider emissions from international transport, as these are not 
covered by national or international regulatory agreements. 



 

NZIER report -Economic assessment of Chatham Rock Phosphate 11 

3. The environment in which 
CRP will operate 

3.1. Fertiliser supply and demand  
The CRP project intends to mine rock phosphate from the Chatham Rise in order to 
supply phosphate to the fertiliser industry. The rock phosphate will be both exported 
and sold to New Zealand fertiliser manufacturers. 

3.1.1. The fertiliser industry in New Zealand 

The use of phosphatic fertilisers in New Zealand agriculture is extremely widespread. 
Super-phosphate alone accounts for a third of fertiliser used in New Zealand by 
tonnage. In total, phosphatic fertilisers account for over 40% of the fertiliser used in 
New Zealand.12 

Of the important agricultural sectors of the New Zealand economy, all have a high 
usage of fertiliser: fertiliser is over 15% of dairy farming’s intermediate inputs; 8% for 
horticulture and sheep and beef farming.13 

Production of super-phosphate and other phosphatic fertilisers relies largely on 
imported rock phosphate. Statistics New Zealand’s data shows highly volatile import 
volumes over the last few years, ranging from 320,000 tonnes in 2009 to 890,000 
tonnes in 2010. Since we are modelling a long-run change in the economy the 
volatility is not important but only the long-run projection of import volumes and 
values. As a crude estimate of that we have averaged the past two years’ imports to 
770,000 tonnes of rock phosphate. 

CRP’s estimates of import volumes, derived from discussions with industry sources, 
suggest that Statistics New Zealand’s numbers are low and the true volume is closer 
to 1 million tonnes. We have been unable to reconcile the two estimates so we use 
Statistics New Zealand’s data in our central estimate and later test the effect of a 
larger baseline import volume. 

3.1.2. Global supply and demand of phosphate and 
fertilisers 

Phosphate rock is a major source of farm fertiliser, used either in a raw form or 
manufactured into fertiliser products. Through the 20th century demand for rock 
phosphate increased to eclipse earlier biological sources of phosphates (e.g. guano, 
vegetable matter, urea), raising global phosphate production to about 160 million 
tonnes per year by 2009 (Figure 3).  

 

                                                                 
12  Statistics New Zealand, Agricultural Production Census/Survey  

13
  NZIER CGE database, based on Statistics New Zealand Input-Output tables, 1996 Supply and Use tables 2003. 
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Figure 3 Growth in world phosphate rock production 

 

 

Source: US Geological Survey 

Recent consumption of phosphates has been greatest in the rapidly expanding 
economies of East Asia, and also North America spurred by production of foodstuffs 
and biofuels (Figure 4). International trade is around 30 million tonnes per year. 

Figure 4 World phosphate consumption by region 

 

 

Source: International Fertiliser Association 
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Around 2007 commentators began borrowing from the concept of Peak Oil to 
wonder whether phosphate might be nearing a peak event, and pass the point where 
annual production could no longer keep on growing. At that time the ultimate 
recoverable resource worldwide was thought to be about 8 billion tonnes, and 
phosphate was thought to be vulnerable to peaking, being a finite, non-renewable 
resource, and having no feasible substitutes for its principal functions (unlike oil for 
which energy substitutes do exist). However, estimates of known reserves which are 
feasible to extract with current technologies and prices, are not set in stone, and 
today global phosphate reserves are thought to be about 16 billion tonnes (Figure 5), 
and the ultimately recoverable resource over 50 billion tonnes. A feature of the 
current global reserves is how much of them – about a third - are concentrated in 
Morocco and Western Sahara, which has been occupied by Moroccan troops and 
integrated with that country’s production. 

Figure 5 World phosphate rock reserves 

 

 

Source: International Fertiliser Development Center 

There is little reason to expect peak phosphate to be reached in the near future, but 
there is risk of prices rising as higher cost resources are brought into production. 
There are partial substitutes (such as urea) for fertiliser use that provide a backstop 
that provides some check on price rises in the long term, but in the short term 
demand is less elastic and prices can be volatile. Phosphate rock prices were stable 
for a long period until the commodity price boom in 2008, when prices spiked from 
less than US$45/tonne in February to US$430/tonne the same year. Contributory 
factors to this spike were growth in demand for food from China, India and other 
countries with rapidly rising incomes, and by trade tightening as more production is 
committed to vertically integrated production entities. Prices have since dropped and 
stabilised at around US$200/tonne, with some variation for different grades (Figure 
6). 
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Figure 6 World price for phosphate rock 

US$ per metric tonne 

 

Source: World Bank Commodity Price Data 

A critical question for the economic analysis is whether the recent price movements 
are just spikes that will revert to their former low level, or whether they are the start 
of a sustained rise in price that will last through the lifetime of the CRP mining 
operation. As with other commodities some heat has been taken out of prices 
recently by slackening demand growth in Asian and other economies, and by 
emergence of new production in both established suppliers and in some new 
countries. However, the basic driver of price movements – demand for food – is 
unlikely to be restrained for long. Strong agriculture markets will support significant 
growth in phosphate demand over the coming years. The extremes of prices in 2008 
may not be repeated but there is little likelihood of prices collapsing from their 
current levels. 

The price assumed by CRP is US$184/tonne of phosphate imports at 32% P2O5 

content, and the price of its 22% P2O5 product is US$160/tonne.14 The effects of 
different import prices on economic outcome are examined in sensitivity analysis 
where we consider a price of US$166/tonne. 

3.2. Value obtained from the proposed mined 
area 
Current values obtained from the mined area are derived from both current uses of 
the area and non-use values, the relative scale of which is hard to determine.  

The Chatham Rise is a prolific area for commercial fishing, but not over the areas to 
be mined. The Rise has a water depth of up to about 2000 metres which shelves 

                                                                 
14

 The grade of phosphate is commonly expressed as percentage of phosphorus pentoxide, P2O5 content. 
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steeply to deeper water to the north and the south, and the most productive areas 
for fish breeding and fishing are on the flanks of the Rise rather than its top where 
CRP has its licence. Records of fishery trawling effort and long lining on the bottom 
show there is little fishing effort across much of the licence area, with Beaumont and 
Baird (2011) reporting most of the fishing effort in a protrusion of the licence area to 
the south-west.15 

A Benthic Protection Area with exclusion of bottom trawling covers about 80% of the 
CRP licence area. This appears to have been offered by the fishing industry because 
of the low use they make of the area rather than because of any known ecological 
significance. 

Other mining and exploration on the sea-bed (e.g. for oil & gas) is possible, although 
at present there is little interest in exploration over the Chatham Rise, with most 
effort being directed further south in the Great South Basin or further north around 
East Cape. The water above the Chatham Rise is used for navigation, although the 
licence area is outside the main coastal shipping corridors. 

Beyond these human activities the main use of the Chatham Rise is as a natural 
ecosystem contributing biomass production and regulatory and support services to 
fishing and other human activities. It provides some contribution to New Zealand’s 
objectives for biodiversity to the extent that it reduces risks of biodiversity decline.  

In the MEA framework biodiversity is described as a “cultural” service of ecosystems, 
reflecting the fact that biodiversity objectives are determined by socio-political 
processes rather than reflecting biophysical necessity: (modified ecosystems with 
reduced biodiversity in the terrestrial area have proved to be sustainable over 
centuries). The recent orientation towards avoidance of biodiversity reduction 
reflects modern sensibility about the future value of potential products from 
components of biodiversity, sentiment about the loss of species, and scientific 
uncertainty about how ecosystem resilience is affected by continuing loss of diversity 
(or uncertainty about which species can you least afford to lose). 

New Zealand’s signing of the UN Convention on Biological Diversity in 1992 created a 
government obligation to try to protect distinctive indigenous species that add to 
global biodiversity. The implications of this biodiversity commitment are that 
national policies are directed towards protecting the variety of species and habitats 
and raising the probability of their survival. It does not require protecting all 
occurrences of a species or habitat (unless it has some distinctiveness that enhances 
diversity).  

Economic principles suggest the value of preservation is greatest when components 
of biodiversity (species or habitats) are scarce and when the changes to habitat are 
practically irreversible in meaningful human timeframes. The economic implication of 
this is that under the Act greater mitigation may be expected for effects on rare 
species or those facing irreversible transformation, which increases costs for the 
operator; and if it cannot be shown that mitigation is effective, the precautionary 
approach of the Act’s s61(2) may be invoked to restrict the application, subject to 
decision on whether an adaptive management approach (under s61(3) of the Act) 
could allow the activity to be undertaken.  

                                                                 
15 Beaumont J and Baird S (2011) ‘Biological and commercial fishing data within the Minerals Prospecting Licence 50270 Area on 

the Chatham Rise’ Report to Widespread Energy Ltd, NIWA, Christchurch 
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4. Assessment of actual and 
potential effects 
This section examines the expected direct economic effects of the CRP project, as 
outlined by the company. It also considers the potential effects on the natural 
environment and how their economic consequences can be assessed. 

4.1. The economic operation of the CRP project 
The following projections of the impact of the CRP project are drawn largely from 
Chatham Rock Phosphate Ltd’s draft investment prospectus and related materials. 
We have not verified the plausibility of the projections. 

The CRP project is expected to produce 1.5 million tons of rock phosphate per year, 
with three quarters expected to be exported to South East Asia and Australia, and 
the remainder to substitute for domestic imports.  

CRP expects extraction to cost around US$90 tonne, shipping of the rock phosphate 
to average about US$35/tonne and the net sale price for SSP and RPR product to be 
US$194/tonne FOB. World prices for 32% P2O5 product have varied from about 
US$40/tonne to US$500/tonne FOB Morocco over the past decade but CRP expects 
them to average around US$184/tonne during the period of production for 
Moroccan rock containing 32% phosphate.16  

Statistics New Zealand’s import data implies an average import price of $240/tonne, 
which is above CRP’s estimates. At that price the value of 770,000 tonnes of rock 
phosphate imports is about $185 million, which is what we assume for current 
import demand in the baseline scenario. Variation in the world price is later 
considered as a sensitivity test on the results, given the uncertainty over future 
prices. 

Production is expected to commence in 2015, continuing for 15 years. 

4.1.1. Sales projections 

Once in commercial production, CRP expects to sell US$280 million worth of rock 
phosphate per year. Assuming an exchange rate of about US$0.80 per NZ$1, that 
equates to approximately $350 million of revenue per year.17 Using CRP’s projected 
proportion of exports indicates export revenues of $265 million and domestic import 
substitution of over $85 million worth of rock phosphate. The projected level of 
import substitution accounts for nearly a half of the total value of New Zealand’s rock 
phosphate imports. 

We assume CRP will sell rock phosphate at the world price. That means there is no 
change in the domestic fertiliser production industry, save for the fact that it now 
purchases rock phosphate locally, rather than from overseas. Any saving that CRP 
make from reduced shipping costs are assumed to be retained as profits.  

                                                                 
16 Import prices quoted here include insurance and freight charges. 2008 is an outlier with extremely high world prices. 

17
 We use the convention that a bare dollar sign denotes New Zealand currency. 
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Local production may imply some increase in the security of supply but we have not 
quantified any such effect. The assumption that local producers will switch from 
imported rock phosphate to CRP’s product is not itself tested in our modelling. 
However, the preference of most businesses to deal with their compatriots suggests 
that there is no reason to doubt CRP’s projection.18 

4.1.2. Cost structure 

The cost structure of CRP is expected to be slightly unusual because CRP will contract 
out the mining to a Dutch firm, Royal Boskalis Westminster. Consequently, a large 
proportion of their inputs to production will be imported. The domestic operation 
will consist only of a lightly staffed administrative unit. Domestic intermediate 
purchases are dominated by fuel for the mining ships. 

Also notable is the high shipping cost of rock phosphate. Being a bulky commodity, it 
costs about $42/tonne to export, which means an annual shipping cost of around $48 
million, given export projections. 

A detailed breakdown of expected operating expenses was not available at the time 
of writing. We have used rough estimates by CRP along with Statistics New Zealand’s 
data on mining operations in New Zealand to estimate a cost structure for CRP’s 
operations (Table 1). 

Table 1 Cost structure of CRP 

Estimated annual costs of operation 

Cost category Approximate 

annual cost 

Percentage of 

total costs 

Domestic 
intermediates 

$8 million 3% 

Imported 
intermediates 

$168 million 61% 

Transport costs $48 million 18% 

Taxes19 $46 million 17% 

Labour and 
overheads 

$4 million 1% 

Total cost $274 million  

Profit $75 million  

Source: Chatham Rock Phosphate Ltd, NZIER 

Note that the taxes in the above cost estimates include a provision of 10% of 
accounting profit for royalties on the recovered rock. There is some uncertainty 

                                                                 
18 J. McCallum, “National Borders Matter: Canada-US Regional Trade Patterns,” The American Economic Review 85, no. 3 (1995): 

615–623. 

19
 Assuming profits are taxed at the company rate of 28%. 
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about how much this will be during the CRP operation period, as the royalty regime is 
currently under review.20 It is currently modelled as a 10% Accounting Profit Royalty. 

4.1.3. Ownership structure of CRP 

An important question for the allocation of surplus is the ownership of the 
organisation. CRP expects to be about 50% overseas owned so we need to model half 
of the profits being owned offshore. We assume that the outward flow in the 
production phase is equal in net present value to the inward flow in the investment 
phase as CRP raises equity. Consequently, these two cancel out as long as the original 
CRP ownership lies in New Zealand, which it does.21 

4.2. Likely environmental effects of CRP 
seabed mining 

Environmental effects can be divided into two parts. On-site effects are those arising 
directly from impacts on the seabed and associated water column. These are: 

 Effects from suctioning of patches of seabed for phosphate removal, with 
dislodgement and probable destruction of organisms on or in the seabed 
material 

 Effects on the seabed from suspension, transport and deposition of 
sediment material returned to the environment after suctioning and sorting 
material and removal of phosphates 

 Impacts on other activities using the water space over the mined areas, 
such as commercial fishing, other mining and exploration activities and 
navigation 

 Effects on cultural services provision, such as the retention of biodiversity 
and integrity of ecological functioning. 

There will also be off-site effects arising from the consequences of the availability of 
rock phosphate on the New Zealand and international markets. These are: 

 Effects of substituting rock phosphate for superphosphate manufactured 
from imported supplies, including: 

 Reduction in soluble phosphate run-off into waterways 

 Reduction in cadmium build up in soils 

 Effects on transport use and associated emissions arising from import 
substitution, both in New Zealand and in the countries to which it exports 

 Reduced transport emissions from reduction in imports into New 
Zealand 

 Increased emissions associated with transport of rock phosphate 
exports 

 Change in emissions on import mix in countries receiving Chatham rock 
phosphate imports. 

                                                                 
20

 Ministry of Innovation Business and Employment (2012) ‘Review of the Royalty Regime for Minerals – Discussion Paper’, 
Wellington http://www.med.govt.nz/sectors-industries/natural-resources/pdf-docs-library/oil-and-gas/crown-minerals-act-
review/consultation-on-the-royalty-regime-for-minerals/discussion-paper.pdf  

21
 Note that this also assumes no supernormal profits go offshore. 

http://www.med.govt.nz/sectors-industries/natural-resources/pdf-docs-library/oil-and-gas/crown-minerals-act-review/consultation-on-the-royalty-regime-for-minerals/discussion-paper.pdf
http://www.med.govt.nz/sectors-industries/natural-resources/pdf-docs-library/oil-and-gas/crown-minerals-act-review/consultation-on-the-royalty-regime-for-minerals/discussion-paper.pdf
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4.2.1. Effects of mining on the sea-bed 

The economic effect of mining on the sea-bed depends on the extent to which it 
affects other activities of value to community well-being, including both effects on 
other current uses (such as commercial fishing) and effects on future use and non-
use values held for the area. A critical issue is whether it has impacts on species or 
habitats that are rare, at risk or “last of their kind”, the severity and irreversibility of 
impacts and the likelihood of species temporarily migrating out of harm’s way and 
returning to recolonize the space later.  

These are issues to be determined by ecological assessments, and what follows is 
subject to revision when those assessments are finalised. 

CRP’s proposed sea-bed mining operation, using Royal Boskalis Westminster vessel to 
vacuum areas of the sea-bed, is selective, targeted and does not occupy a significant 
proportion of the Chatham Rise. The mining footprint on the Chatham Rise area is 
small, at about 0.008% to 0.012% of the Chatham Rise sea-bed each year and about 
0.12%-0.19% of the Rise over the 15 year mining operation. Mining will work on 
patches spaced across the area at intervals, enabling recolonisation and regeneration 
of areas mined over from the surrounding areas.  

Some corals protected by the Wildlife Act have been identified in parts of the 
Chatham Rise, including in CRP’s licence area.  Where there are large colonies of 
these corals detected they will be avoided through their inclusion in ‘mining 
exclusion areas’. But it is likely that specimens outside exclusion areas will be 
removed as a result of mining operations. However, from an economic perspective 
retention of biodiversity does not require protection of every individual specimen, 
rather ensuring the sustainability of species as a whole, so loss of a small proportion 
of individuals does not detract significantly from the species’ survival probability or 
from the value of diversity retained. 

While information on habitat diversity has yet to be received from NIWA’s survey 
work, it appears on current knowledge that the direct impact of the mine footprint 
has low likelihood of impacting on any scarce or critically important habitat. If such 
habitats are identified, CRP’s intention is to include them in the proposed mining 
exclusion areas. Therefore the new information would strengthen the understanding 
of environmental effects and reinforce the low likelihood of the mining operation 
causing significant environmental damage.  

In addition to the direct impact of the mine footprint, there is an indirect effect of 
deposition of over-burden removed in the mining process and returned to the sea-
bed. This is intended to return the material to the mine footprint. Modelling by NIWA 
and Deltares indicates that there is little drift in the sediment plume, so most 
returned material is expected to return to the mined areas or result in a thin halo of 
deposition around the mined areas. As the material being returned is similar to that 
in the surrounding sea-bed, this is unlikely to cause lasting damage to the sea-bed 
environment of ecosystems. 

Unless the sea-bed surveys uncover something that is scarce or susceptible to 
irreversible loss, the sea-bed mining appears unlikely to generate significant costs. If 
it did, the value loss to New Zealand would largely comprise option value and 
existence value, given low current use of the area, and also some indirect value from 
support of other productive activities. However, given the low proportionate area 
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being mined, the low probability of seriously affecting a species or component of 
significance for supporting services, the expected value of loss of such ecosystem 
services would small, or ‘less than minor’ in RMA terminology. 

4.2.2. Effects on other activities in the water space 

The principal use value in the water space affected by the CRP licence area is that of 
commercial deepwater fishing. As identified above, much of the licence area is 
covered by a Benthic Protection Area from which bottom trawling is excluded, so 
there is unlikely to be much direct impact on trawling activity. Bottom long-lining has 
a slightly greater presence in the area, but the amount of long-lining across the 
licence area is low, and co-ordination between mining and fishing operations should 
minimise any conflicts. 

Fisheries quota holders have lobbied for, and obtained, compensation for 
encroachment of aquaculture onto fishery management areas covered by their 
quota, under a process known as the Undue Adverse Effects test under the RMA. 
That however applies to the installation of permanent structures in the sea-space 
and effective exclusion of wild-fish harvesting from the occupied areas of seabed. 
Given the temporary nature of sea-bed mining encroachment, unless the mine 
footprints do not recover rapidly the disturbance on bottom long-lining should be 
much less than the permanent exclusion from sea-bed. As the sea-bed mining 
releases organic material from the sea-floor which enters the food chain, there may 
be benefits for fishing in the recovery period. 

4.2.3. Effects on cultural ecosystem services in the 
water column 

The principal cultural ecosystem service from the Chatham Rise stems from its 
contribution to biodiversity. That biodiversity has a value for scientific and 
educational purposes, as a repository of knowledge of the sea-bed environment, and 
for public preferences for species preservation and avoidance of extinction. Most of 
this value is not from current uses of the area proposed for mining, but the option 
value of future potential uses and the existence value of retaining species. 

It is difficult to put an economic value on the contribution of the Chatham Rise to 
biodiversity. Although studies exist of the economic value of marine ecosystem 
services these are mostly about the near-coast environment, for instance the effect 
of mangroves, marram grass or other vegetation cover as protection against wave 
erosion, or the effect of rock-pool environments as sources of provisioning services. 
There have also been studies of the tourism and recreation value of diverse areas 
such as the Leigh Marine Reserve in Northland, but these are not useful analogies for 
the effect of ecosystems on the Chatham Rise. 

As discussed in section 4.3.1 above, the probability of disturbing critical or sensitive 
habitat or species is low. Unless something is found to change that assessment, it is 
unlikely that disturbance to cultural services would have significant economic cost. 

Estimates of the total economic value of marine resources are confined to those in 
the coastal environment, where there is a large component of current use value to 
recreation, tourism and navigation, and also tangible supporting ecosystem services 
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such as the contribution of marine vegetation to erosion protection.22 There are no 
reliable value estimates of marine environment value for applying to the CRP 
proposal. 

4.2.4. Effects of substituting rock phosphate for 
imported supplies in use in New Zealand 

The principal uses of rock phosphate in New Zealand are as fertilisers in agriculture, 
either direct application of the ground up rock phosphate or as input into the 
manufacture of other fertiliser products. As CRP has a lower phosphate content per 
volume (22%) than imported phosphate rocks (32%), the tonnage of CRP used will 
displace a lesser tonnage of imports. Two potential changes arising from utilisation of 
Chatham Rock Phosphate in the domestic New Zealand fertiliser market are: 

 CRP is used as input to superphosphate preparation within New Zealand 
plant such as those of Ravensdown and Ballance 

 CRP is used directly as fertiliser in the form of reactive phosphate rock (RPR) 
which involves:   

o A two year lag effect in release of phosphate, with 0-5% production loss 

compared to traditional superphosphate treated pastures. 

Of the 0.35 million tonnes of CRP expected to be sold within New Zealand, 0.1 million 
is expected to be used for direct RPR application and 0.25 million tonnes as input for 
superphosphate manufacture. However, this proportional split may vary in practice 
according to relative returns in the different uses. 

Superphosphate contains soluble phosphate which is more readily leached than the 
phosphate in RPR. So use of RPR could reduce the phosphate going into waterways, 
and reduce the likelihood of eutrophication, algal blooms and the like. The questions 
this raises are: 

 How big is the reduction in leaching, and how far does it compensate for 
the lower availability of phosphate in CRP, due both to the lower content by 
volume and the slow release , less soluble properties of RPR? 

 What are the costs of eutrophication, and how much impact would using 
CRP have on them? 

Sources in the public domain identify the likelihood of environmental benefits from 
using CRP in place of imported material, but it is difficult to quantify the extent of this 
benefit in economic terms.  

McDowell, Monaghan and Carey (2003)23 report that superphosphate treated fields  
lost 5.4 mg Total Phosphate per litre per year, compared to 0.11 mg/litre per year 
from RPR. McDowell (2010)24 recorded losses from superphosphate treated fields of 
0.072 mg/litre, equivalent to annual load of 8.2 kg/hectare/year, compared to RPR 

                                                                 
22 Nunes ALD, Ding H & Markandya A (2009) ‘The Economic Valuation of Marine Ecosystems’ Working Paper 68.2009, Fondazione 

Eni Enrico Mattei, Milan www.feem.it  

23
 McDowell RW, Monaghan RM and Carey PL (2003) ‘Potential phosphorus losses inoverland flow from pastoral soils receiving 

long-term applicatioins of either superphosphate or reactive phosphate rock’ NZ Journal of Agricultural Research, 46, 329-
337 

24 McDowell RW (2010) ‘Evaluation of two management options to improve the water quality of Lake Brunner, New Zealand’ NZ 
Journal of Agricultural Research 53(1) 59-69 

http://www.feem.it/
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treated fields which lost 0.034 mg/litre, equivalent to a mean of 4.0kg/ha/year – i.e. 
the losses of Phosphate from RPR use are about half those with superphosphate. 

Quin and Zaman (2012)25 claim there is proven significant reduction in P-losses in run-
off to waters with use of RPR in place of superphosphate, which although not 
sufficient to provide much incentive for farmers to switch fertilisers, could across a 
catchment make significant contribution to avoiding eutrophication. Zaman and Quin 
(2012)26 review experiences on 54 farms (35 dairy, 19 sheep/beef/drystock) that have 
been using RPR over the past 25 years, reporting that RPR is not suited for use in 
conditions combining high pH (>6.3) and low rainfall (<800mm/year) without 
irrigation. On all but high Phosphate-retention (>80%) soils, RPR maintains pasture 
production at similar levels to soluble Phosphate, at least from the third year of use. 
The difference in production during the two year lag phase ranges from 0-5%. There 
is no measurable lag at all in the lower North Island and West Coast farms. 

Phosphate run-off into waterways promotes eutrophication and algal growth, the 
effects of which and potential benefits (avoided costs) are set out in Table 2 . 

Table 2 Effects of phosphate leaching and eutrophication 

 

Effect of eutrophication Benefits of reducing 

eutrophication 

Measure of benefit 

Taste and odour problems in water 
supply 

Less water treatment; 
happier consumers; less 
use of alternatives 
(bottled water) 

Treatment cost savings; the avoided 
cost of alternative water sources 
(e.g. reticulated vs bottled water); 

Reduced visual and tactile qualities 
of water bodies 

Happier neighbouring 
residents; more 
development around 
water bodies; increased 
recreation; more diverse 
biota 

Increased property values; Increased 
land development; increased 
spending on recreation; value in 
more diverse and better condition 
fish caught; public willingness to pay 
for improved ecosystems 

Increased possibility of toxins in 
water 

Increased commercial 
and recreational fishing; 
more diverse biota; 
increased water contact; 
reduced risk of adverse 
health effects, dog deaths 

Increased number and value of fish 
caught; public willingness to pay for 
improved ecosystems; increased 
expenditures on water-based 
recreation 

Loss of water depth, surface area 
and storage capacity 

Reduced need for 
alternative water 
supplies; continued 
viability of fisheries and 
recreation; shoreline 
property values upheld 

Avoided costs for dredging and 
alternative water supplies; value of 
fish catches that would not 
otherwise have occurred; added 
recreational expenditures; avoided 
loss in property values; public 
willingness to pay for retaining 
existence of the water qualities. 

Source: http://www.unep.or.jp/ietc/Publications/techpublications/TechPub-12/3-5.asp 
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 Quin BF and Zaman M (2012) ‘RPR revisited (1): Research, recommendations, promotion and use in New Zealand’ Proceedings 
of the New Zealand Grassland Association 74, 255-268 

26 Zaman M & Quin BF (2012) ‘RPR revisited (2): Long-term farmer experience helps define the role of RPR in grazed pastures’ 
Proceedings of the New Zealand Grassland Association 74, 269-276 
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Although phosphate accumulation has been identified as a growing problem in some 
water-bodies in New Zealand, there has as yet been little published work on the 
economic value of that problem, the measures necessary to address it or how that 
cost changes with variation in eutrophic levels or episodes.  

The broad range of ways in which adverse effects are manifested as economic costs 
is highlighted in a study of freshwater eutrophication in England and Wales 
undertaken by the University of Essex.27 Their results are summarised in Table 3, 
suggesting the principal costs fall on the uses of water for recreation and amenity, 
and drinking water treatment to remove nitrogen and algae.  

Health costs to people and their animals are not estimated. These figures reflect site-
specific characteristics and cannot be transferred as indicative of costs in New 
Zealand, but broad themes that probably have more cross-country resonance are the 
wide range and high estimate of cost of recreational and amenity effects, and the 
substantial costs of treating water abstracted for drinking water supply. 

Table 3 Annual costs of eutrophication in England & Wales 

Mid value estimate and differences (where changed) in low and high estimates 

Social damage costs Mid-value Low value High value 

 £ million/year £ million/year £ million/year 

Reduced value of waterside dwellings 9.8   

Lower value of water for commercial use 0.8 0.5 1.0 

Drinking water treatment for algae 19.0   

Drinking water treatment for nitrogen 20.1   

Waterways weed-cutting, dredging 0.8 0.5 1.0 

Reduced greenhouse gas emissions 6.6 5.1 8.0 

Reduced recreational and amenity values 21.6 9.7 33.5 

Revenue losses for tourism 7.3 2.9 11.7 

Revenue losses for commercial fisheries 0.1 0.03 0.12 

Health costs to humans, livestock, pets Unknown   

Ecological effects on biota 8.7 7.3 10.2 

Total Costs £ million/year 94.7 75.0 114.4 

Source: Pretty et al 2002 

Reactive rock phosphate has been used as a component for organic farming, and 
Some regional councils such as Horizons and Environment Canterbury are 
considering on-site nutrient limits to control water quality but are not usually specific 
as to what methods to use.  Use of RPR as a slow-release phosphate would enable 
farming to continue in face of changing regulatory standards. 

                                                                 
27  Pretty JN, Mason CF, Nedwell DB and Hine RE (2002) ‘A preliminary assessment of the environmental costs of the 

eutrophication of freshwaters in England and Wales’, Report to the Environment Agency, University of Essex, Colchester UK  
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Even though water quality in general has risen up the policy priorities in various 
catchments across New Zealand, and a number of regional councils are devising 
policies to address it, there is little economic analysis in the public domain of the 
scale of the problem and the benefits from remedial measures. Environment Waikato 
commissioned a cost benefit analysis of protecting Lake Taupo with extensive 
denitrification proposals, finding the protection measures would have a present 
value cost of $116 million (mostly to farming) and a benefit of $398 million (mostly to 
maintaining attraction for tourism), but that analysis has been recognised as having 
limitations.28 In other cases, such as the proposed One Plan of Horizons Regional 
Council, proposed interventions have been challenged in court and the cost benefit 
assessments found to be deficient.  Despite the requirement to assess costs and 
benefits of plans and regulations under the RMA, the practice to date has fallen well 
short of providing robust quantitative analysis with value estimates that can be relied 
upon as indicators of economic costs and benefits, a matter which is recognised in 
proposed changes in the Resource Management Reform Bill before Parliament.  

The application of CRP phosphate in New Zealand will reduce the leaching of 
phosphate into waterways and of cadmium into soils, which will contribute to the 
easing of the costs of nutrient enrichment and eutrophication of the sort identified 
above. How valuable that benefit is depends not only on the marginal cost of avoided 
eutrophication, but also on the distribution of CRP use across the country, with the 
effect being more valuable if CRP is adopted in catchments with existing high levels 
of nutrient enrichment. There is no practicable means of modelling this distribution 
or of putting a dollar value on the resulting change in eutrophication costs. 

Offsetting this benefit to some extent is the production lag effect in the first two 
years for farms which switch to direct use of phosphate rock fertilisers. For those first 
two years, farmers can either bear the small production loss (up to 5%) or 
supplement their rock phosphate with other fertilisers, at increased cost to 
themselves and possibly reduced benefit to the environment. These effects are also 
site-specific and have not been quantitatively modelled in this assessment. 

 

4.2.5. Effects of transport use and associated 
emissions 

As argued above in 2.2, although the Act’s section s59(5)(b) has a specific exclusion of 
matters around controlling greenhouse gases and climate change, similar to that in 
the RMA, those exclusions are aimed at avoiding local controls doubling up on 
national policy measures. Such local controls are counter-productive and inefficient 
in dealing with a global externality like greenhouse gases, as they add costs to 
emitting activities unevenly across the country, allow location decisions to be 
influenced by local variations in controls rather than real resource costs, and can 
encourage continuation of existing activities and emitting plant over investment in 
new plant which would be more efficient but for their higher compliance costs of 
controls. But as greenhouse gas emissions are still a potential cost for industries and 
activities, now or in the future, the effect of CRP on emissions is still relevant to an 
assessment of economic effects of the mining operation. 
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We illustrate the economic cost of these emission changes by estimating the 
transport tasks for exporting CRP to its expected market destinations, and also the 
reduction in transport task for importing alternative sources of phosphate, into both 
New Zealand and its export destinations. The principal export destinations are India, 
Pakistan, Indonesia, Malaysia, Brazil/Argentina and Australia, for each of which we 
use a shipping distance from New Zealand, measured in nautical miles. We combine 
these distances with the tonnage expected to be sent to each market and apply a 
rate of 10g CO2/tonne-nautical-mile travelled29 to arrive at an estimate of total 
change in CO2 emissions on exports and imports. We assume that in both New 
Zealand and its export markets, any CRP used there displaces imports from Morocco, 
which currently accounts for over 60% of world trade in phosphates. In calculating 
the change in imports we multiply the tonnage of CRP released in each market by 
0.6875, to reflect the difference in phosphate content between CRP (at 22% 
phosphate concentration) and the market leading alternative from Morocco (at 32%). 
We also assume that once landed in a country there is no significant change in 
internal transport cost compared to the imports that are displaced. 

Table 4 summarises the results, showing changes in emission volume (in CO2 
equivalent terms) and value at three separate prices for emissions (or carbon 
credits): a low one reflecting recent slump in prices, and a medium and high one 
more reflective of long term values at times when the global economy has not been 
in recession. The largest change comes from 66,000 tonnes of additional emissions 
from transport of rock phosphate exports from New Zealand. Import substitution in 
export markets results in smaller emissions savings of 48,091 tonnes, a result that 
reflects both the distances involved and a smaller volume of imported phosphate 
displaced because of the difference in concentration rates. But reduced imports into 
New Zealand also result in savings of 25,725 tonnes, so that combined emissions 
savings exceed additional emissions by about 7,800 tonnes per year on average. 

The value of these net emission changes is modest, amounting to about $70,340 per 
year at $9/tonne CO2-e. The value would be improved if the phosphate content of 
CRP could be raised to about 28% through beneficiation, which would raise the 
annual value at $9/tonne CO2-e to about $251,500. Even with beneficiation, it would 
require a carbon price of $36/tonne CO2-e to achieve a net value of emission changes 
of $1 million per year. 

These results are finely balanced. If New Zealand exports displace alternative 
material from sources at less transport distance from those markets than Morocco, 
the emissions savings would reduce and the balance could tilt to a net increase in 
greenhouse gas emissions. The liability for payment in any future extension of 
emission accounting into international transport is also unclear. Compared to the 
value generated by the sales of phosphate product itself, the emission changes have 
a minor economic consequence, but the effect will be positive with respect to 
emissions on phosphate used in New Zealand, and either positive or negative with 
respect to overall global emissions. 

                                                                 
29 Drawn from Lindstad H, Asbjørnslett BE & Strømman AH (2012) ‘The importance of economies of scale for reductions in 

greenhouse gas emissions from shipping’, Energy Policy (46) 386-398 
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Table 4 Net change in emissions and value 

Annual average outturn over CRP’s 15 year operation 

 Emissions volume Emissions value Emissions value Emissions value 

Emission price 
NZ$/t CO2-e 

 $0.30 $9.00 $21.00 

 t CO2-e $ $ $ 

Added emissions 
from New Zealand 
exports 

66,000 19,800 594,000 1,386,000 

Emissions savings 
in New Zealand 
imports 

-25,725 -7,718 -231,527 -540,230 

Emissions saving 
in export 
destinations 

-48,091 -14,427 432,816 -1,009,903 

Net emissions 
change 

-7,816 -2,345 -70,343 -164,133 

Source: NZIER, using results from Lindstad et al 2012 
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5. The economic impact of the 
CRP project 

We use a computable general equilibrium model to estimate the likely long-run, 
annual impact of CRP’s operations on the New Zealand economy. The benefit of a 
CGE model is that it considers both the first round effects of the project — increased 
production and increased returns to capital in the phosphate mining industry — as 
well as the impact that this first round effect has on other prices, and demand and 
production, in the rest of the New Zealand economy.30 

The effect we estimate will persist as long as CRP is operational, although we might 
expect the economy to return to its previous state once CRP ceases operations in 
around twenty years’ time (Figure 7). 

Figure 7 Estimation strategy 

 

Source: NZIER 

We assess the scenario as if the operation was suddenly here tomorrow, fully 
functioning. Our analysis is not dynamic and does not represent an analysis of the 
total benefits over the lifetime of the project, from consenting to decommissioning. 
However, we do sum the effects over the operating period to give an idea of the 
overall magnitude of effects. This is a typical method for analysing the impact of 
wealth shocks such as the gains from new resource finds. 

5.1. Direct, indirect and induced effects 
To explain the modelling results we track the impacts as they flow through the 
economy, beginning with the direct impacts on the rock phosphate industry. We then 

                                                                 
30 The CGE includes impacts on port and export operations and on sectors involved in import substitution. We have not modelled 

the distribution of phosphate and product within New Zealand, as net changes from current distribution cannot be 
predicted at this stage and would be small compared to the other impacts modelled here. 
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analyse the flow-on, or indirect, and induced impacts. It can aid understanding to 
split indirectly affected industries into the following categories: 

 Downstream industries – super-phosphate fertilizer is a large intermediate 
input for agricultural industries. Those industries may benefit from a more 
developed local fertiliser sector. However, if they face the same fertiliser 
price then the benefits will not be quantified in this analysis. 

 Household expenditure industries – industries that households spend 
money on are likely to benefit from increased incomes through wages and 
returns to capital from increasing phosphate production and exports. Those 
industries include hospitality and the retail trade. 

 Competing export industries – these industries suffer from CRP’s growth as 
they compete for resources, which are now more expensive, and face a 
stronger New Zealand dollar. Typically these industries are the agricultural 
and manufacturing export industries.31 In this case, many downstream 
industries will also be the competing export industries. 

Finally, the national results flow logically from the direct and indirect impacts. We 
focus on key macroeconomic variables such as employment and gross domestic 
product (GDP).  

We also report the change in economic welfare (how ‘well off’ we are). The welfare 
change is a better measure of the project’s impact than GDP. It shows the amount of 
money that New Zealanders would need to receive in order to make them as well-off 
as the CRP project.32 It represents a net economic gain, the economic surpluses 
earned by producers from the economic stimulus of the CRP project, and to 
consumers from additional consumption and imports at lower cost than without the 
stimulus. 

5.1.1. Direct impact 

The direct impact of the project is twofold: 

 New Zealand’s exports of rock phosphate increase by $265 million per year 

 New Zealand’s imports of rock phosphate from decline by $85 million per 
year. 

The price of rock phosphate is assumed not to change because of the CRP project. 
That means there is no growth in the fertiliser industry induced by the project. 

5.1.2. Flow-on impacts 

The flow-on results show the effect of increased wealth in New Zealand from the rise 
in export earnings. They also show how the consequent appreciation of the exchange 
rate dampens export earnings for competing exporters. 

                                                                 
31

  In a dynamic analysis, we would also consider the impacts on investment-related industries such as business construction 
and infrastructure sectors. Due to the specifics of this analysis, in which we analyse the plant as if it was suddenly here, we 
do not consider the effects of the CRP project on construction and related investment industries. 

32  The measure we calculate is referred to by economists as the ‘equivalent variation’. It is also regularly used in cost-benefit 
analyses to measure the net benefit of a project. 
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The downstream agricultural industries, which use fertiliser as an intermediate 
input, are barely affected through their super-phosphate use. That is because we 
assumed that the CRP project does not lower the price of phosphate to these 
downstream sectors. If the project does in fact reduce prices to farmers (perhaps 
during periods of high spikes), there will be tangible benefits to the sector, although 
they may be offset by lower profits for CRP. 

Table 5 Flow-on effects 

Percentage change in value-added relative to business-as-usual, selected industries 

Industry Category Percentage 

change in 

activity 

Dairy cattle Downstream and 
export competing 
industry 

-0.01% 

Horticulture Downstream and 
export competing 
industry 

-0.03% 

Retail goods Household 
expenditure 
industry 

0.12% 

Hospitality Household 
expenditure 
industry 

0.38% 

Textiles Competing export 
industry 

-0.07% 

Source: NZIER 

However in this analysis, because the downstream industries are also competing 
exporting industries, they are hurt by the increase in demand for the New Zealand 
dollar caused by increased rock phosphate exports. The appreciation of the exchange 
rate results in them being slightly less competitive internationally, which reduces 
their revenues. 

By contrast, the flow-on impacts for household expenditure industries are clearly 

positive. Higher returns to capital and labour, and export earnings boost national 

income, leading to increased spending in industries such as retail and hospitality. 

5.2. National results 
 

Table 6 summarises the results at the national level. The economy benefits from the 
wealth shock of utilising a previously dormant resource. Exports rise and, 
consequently, there is an increase in wealth, which generates increased consumption 
spending. Higher incomes and the stronger $NZ result in more imports in aggregate, 
despite declining imports of fertiliser. 
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The two major contributors to the welfare effect are the newfound wealth of CRP’s 
owners and the increased purchasing power of households due to the appreciation 
of the exchange rate. Overall, that creates an extra $130 million worth of welfare for 
New Zealanders in each year of CRP’s operation. Summed over the fifteen operating 
years, that amounts to overt $900 million in net present value. 

The appreciation of the exchange rate causes imports to be cheaper, which increases 
the purchasing power of households’ income. Their increased wealth also contributes 
to an additional $180 million of domestic spending each year. 

In sum, the output of the national economy rises by $280 million in each year of 
CRP’s operation. 

Table 6 National results. 

Annual change from business-as-usual, per year 

Indicator Percentage change Indicative dollar value 

Welfare (EV)   $130 million 

Real GDP 0.15%  $280 million  

Consumption33 0.12%  $180 million  

Exports 0.41%  $230 million  

Imports 0.36%  $190 million  

Real exchange rate 0.02%  

Source: NZIER 

5.2.1. Distribution of impacts 

While Table 6 shows a clear national benefit, it is important to understand the 
distribution of the costs and benefits. Exports have risen by $230 million nationally, 
but CRP alone is exporting an additional $265 million. That means other exporters 
across New Zealand have lost $35 million of revenue, due to exchange rate changes. 

Similarly, imports have risen by $190 million despite CRP directly causing only an $85 
million increase in import value.34 The increase in household incomes generated by 
the extra wealth, in concert with the improvement in our terms of trade, causes 
imports to rise by $105 million over and above the direct impact of CRP. 

The annual welfare gain is $130 million in each year that CRP operates. Suppose that 
the owners of CRP glean the full welfare benefit of their $75 million profits.35 The 
remaining $55 million of welfare gain accrues to people not directly associated with 
CRP. If CRP operates for 15 years from 2015 then that stream of benefits to the wider 
New Zealand public is worth over $370 million today, excluding the benefit to CRP’s 
owners.36 

                                                                 
33  Includes public and private consumption spending. 

34 CRP substitutes their production for $85 million of rock phosphate imports. They also import $170 million of intermediate 
imports. The total direct effect on imports is an increase of $85 million. 

35
 This is a simplification for the purposes of exposition but a more technical breakdown yields qualitatively similar results. 

36  Net present value of the stream of welfare gains calculated at an 8% discount rate. 
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5.3. Varying the assumptions 
Numerous assumptions were made in the course of the modelling work detailed 
above. In this section we test the sensitivity of the results to variations in those 
assumptions. The aim is to understand whether the results are an artefact of the data 
that we are least certain of. 

Three tests are performed: 

 a change in the size of the baseline market for rock phosphate in New 
Zealand 

 a change in the profitability of the CRP project 

 a variation in the extraction period. 

For each of these tests we compute the macroeconomic results and compare them 
with the baseline. 

5.4. Scenarios 

5.4.1. Larger baseline market 

For our baseline scenario we used Statistics New Zealand’s import data to estimate 
the value of New Zealand’s rock phosphate imports at $185 million per year for 
770,000 tonnes. CRP suggested that the true volume may be closer to 1 million 
tonnes per year at $280/tonne. It is not possible to reconcile the two data sources 
but we can test whether the size of pre-existing imports would make a difference to 
the impact that CRP will have upon the New Zealand economy. 

For this scenario we conduct the same simulation but on a database with pre-existing 
rock phosphate imports worth $280 million. The assumptions around CRP’s rock 
volume and price remain the same as in the baseline. 

5.4.2. Varying profitability 

The second test is of the impact that CRP’s profitability has on the national results. 
The profitability depends crucially upon the US$/euro exchange rate, since inputs are 
bought in euros but outputs are sold in US dollars. Exchange rates are notoriously 
fickle and difficult to forecast so that presents a significant risk to CRP’s profitability. 
Profitability will also be impacted by the global economic outlook, competitor 
responses and weather patterns, which are all hard to predict.   

To estimate the effect that a fall in profitability would have upon the national results 
we decrease the price of CRP’s rock phosphate by 10% in the simulation. That 
reduces the export price received by CRP, but does not affect the import price of the 
remainder of the rock phosphate used in New Zealand. That seems unrealistic, and is, 
but the goal of the simulation is to estimate the effect of a change in CRP’s 
profitability, not of a pure world price change. Consequently, it is preferable to avoid 
muddying the results by also allowing domestic firms cheaper imports. 
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5.4.3. Different extraction period 

The final sensitivity test investigates the difference in national impact if CRP were 
able to extract for only ten years, rather than 15. This test is different from the other 
two because it does not change the annual results, only the net present value of the 
project. 

5.5. Results of sensitivity testing 
The headline numbers from the sensitivity testing are shown in Table 7. 

Table 7 Results of sensitivity test 

Percentage change from business-as-usual, per year 

Indicator Baseline Larger baseline Lower 

profitability 

Welfare (EV)  $130 million $130 million $120 million 

Real GDP  $280 million  $280 million $275 million 

Consumption37  $180 million  $180 million $170 million 

Exports  $230 million  $230 million $210 million 

Imports  $190 million  $180 million $160 million 

Real exchange rate 0.02% 0.02% 0.02% 

Source: NZIER 

5.5.1. Larger baseline market 

The size of the current market has very little impact on the effect of CRP. The welfare 
gain remains the same and the macroeconomic effects are minimal. 

This result demonstrates that the uncertainty surrounding our estimates of the 
market size is unimportant to the results. The key metric is not the size of the current 
market, but the value of imports that will CRP will substitute. At $85 million, the 
expected value of CRP import substitution is well short of the total import market, 
whether that is $185 or $280 million. 

5.5.2. Varying profitability 

Reducing the market price of CRP’s exports by 10% has a marked impact on the 
overall results. It shaves over $20 million from aggregate exports, while the reduced 
imports compensate such that GDP is only marginally impacted. 

More importantly, the welfare due to CRP falls by $10 million, which is 5% of the 
total. This result illustrates that the benefit to New Zealand’s welfare gain is relatively 
robust to key assumptions around exchange rates and world market prices. 
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  Includes public and private consumption spending. 
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5.5.3. Different extraction period 

With a fifteen year extraction period, as in our baseline case, the net present value of 
the increase in welfare is over $900 million. As that extraction period falls, the NPV 
falls rapidly, due to the exponential discounting. Figure 8 shows the NPV of welfare 
as the number of years of extraction grows. 

The implication of the chart is that, as the estimated extraction period lengthens, the 
NPV becomes less sensitive to small changes in the extraction period. 

Figure 8 Change in welfare effect as extraction period lengthens 

Dollar value of NPV of welfare ($ millions) vs years of extraction, 8% discount rate 

 

Source: NZIER 
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6. The net economic effects of 
the CRP project 
In this section we bring together the economic impact analysis and the economic 
effects of environmental effects. First we examine how they fit together in principle, 
and then examine how they do in practice with respect to the CRP project. 

6.1. Linking economic and environmental 
analyses 

The economic assessment technique designed to identify resource use efficiency is 
cost benefit analysis (CBA). In its classic form, this is a modification of discounted 
cash flow analysis in financial and business planning, which models the stream of 
benefits and costs over time and discounts them back to present value terms to 
arrive at a net present value, benefit cost ratio or internal rate of return. These 
calculations indicate whether the project is worth more than it costs, and can be 
compared against the results of similar investment analyses. A cost benefit analysis 
to inform decisions on public resource use, however, is more than a private 
investment analysis recast with a public sector discount rate. It views the investment 
from the perspective of the country at large, and records all effects of a project, 
wherever they accrue. Environmental effects that impose costs on third parties are 
economic externalities that need to be brought into the analysis, so that any external 
costs can be weighed against the benefits for the proponents of the project. 

This approach has become common in applications under the RMA, particularly with 
larger projects. It is often supplemented by an economic impact analysis showing 
direct expenditures and employment created by the project and their indirect flow-
on effects on spending and job creation stimulated in other sectors of the economy 
that supply services or otherwise receive payments from the new project. Such 
impact analyses are not investment appraisals as they do not compare benefit and 
cost flows in the way a CBA does, but they are complementary in showing how 
spending affects different sectors as it spreads through the economy. 

In this report we have provided an economic impact analysis of a more sophisticated 
form than the simpler multiplier analyses based on input output tables that are 
commonly used. Such studies are flawed in failing to account for changes in input 
prices and resource reallocation in response to a new project entering the economy. 
We have based our impact analysis on a computable general equilibrium (CGE) model 
which does account for price changes and resource reallocation. This allows for some 
offsetting contraction in sectors that face higher costs or constraints on their input 
resources and is less likely to exaggerate growth than the earlier multiplier analyses. 

A cost benefit analysis would take some of the outputs of the CGE model and 
combine this with resource cost implications of some the externalities that are not 
picked up in the model. This would include environmental externalities that create 
costs for the future, or welfare effects that do not show up in the measured economy 
covered by the CGE model (such as impacts on unpriced recreation). Ideally these 
would be converted to monetary value to compare directly with the net benefits of 
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the project. In the case of the CRP project reliable monetary values for most of the 
effects are not available, but the cost benefit framework can still be applied in 
qualitative terms to give indication of the relative scale of externalities to compare 
with the more readily measurable economic effects. 

6.2. The combined effect of the CRP project 
The combined economic and environmental effects of the CRP project are 
summarised in Table 8. They describe assessed changes from a Business As Usual 
counter-factual which is the situation expected to occur without the CRP project. 

The direct economic effect of the CRP project is to create exports of $265 million a 
year and substitute for imports of $85 million, but the revenue and additional 
spending this stimulates in the economy after allowing for changes in exchange rate, 
result in an overall gain relative to the situation without CRP of $230 million exports 
and $190 million in imports. This translates to a gain of $275 million in GDP 
contribution. Domestic consumption increases by $240 million a year and the welfare 
gain is $120 million a year, comprising increase in producer surplus and gains in 
consumer surplus that come mainly from buying imports at lower prices due to the 
exchange rate effects. Over 15 years of the CRP mine operation this would 
accumulate to a sizeable welfare gain of over $370 million in present value terms. 

The environmental effects distinguish the different ecosystem services likely to be 
affected, whether the effect is likely to be positive, negative or no change, and a 
qualitative assessment of whether they are likely to be significant, minor or less than 
minor. For succinctness they have been grouped into three categories:  

 effects on sea-bed and water space;  

 effects on the New Zealand land area; 

 effects beyond New Zealand, principally the greenhouse gas emissions from 
transport of exports and imports. 

The CRP project directly impacts on a small proportion of sea-bed and water space 
on the Chatham Rise. Some effects have no appreciable change and others are likely 
to be negative in the sense that there is unavoidable disturbance of the existing 
environment. But unless the biophysical surveys uncover something distinctive, 
scarce and susceptible to irreversible change, the economic consequences of these 
negative effects are unlikely to be significant and probably less than minor. 

The effect on New Zealand land area is the replacement of imported phosphate with 
CRP phosphate and displacement of superphosphate with direct RPR with lower 
phosphate leaching and cadmium contamination potential. There is a short term 
production lag which would have negative, though temporary, economic 
consequence. Reducing phosphate leaching and cadmium deposition are both 
positive environmental outcomes, and while it is not possible to predict where CRP 
phosphate will be used, in some catchments where nutrient enrichment is a problem 
it could potentially be locally significant. 
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Table 8 Summary of net economic effects 

Changes from business as usual 

Economic impacts CRP’s direct effect Indirect effect Total effect 

 $M/year $M/year $M/year 

Change in exports 265 -35 230 

Change in imports 85 105 190 

Change in GDP   280 

Consumption   180 

Welfare gain   130 

 

Environmental effects on sea-bed and water space 

Beneficial service Activity Direction of change Scale of change 

Provisioning service Fishery catch Negative Less than minor 

Supporting services Detoxification and 
nutrient cycling 

No change Less than minor 

Regulatory services Air quality No change Less than minor 

Regulatory services Biodiversity 
regulation 

Maybe Negative? Less than minor 

Cultural services Navigation No change Less than minor 

Cultural services Biodiversity Maybe negative? Less than minor 

Cultural services Amenity and non-
use values 

Maybe negative? Less than minor 

 

Environmental effects on New Zealand land area (phosphate import substitution) 

Beneficial service Activity Direction of change Scale of change 

Provisioning service Short term 
production lag 

Negative Less than minor 

Regulatory services Reduced phosphate 
leaching 

Positive Locally significant 

Regulatory services Reduced cadmium 
soil contamination 

Positive Locally significant 

 

Environmental effects beyond New Zealand (international transport emissions) 

Beneficial service Activity Direction of change Scale of change 

Regulatory services Reduced emissions 
from import 
substitution 

Positive May be significant 
for New Zealand 
entities 

Regulatory services Increased emissions 
on exported rock 
phosphate 

Negative May be significant 
for New Zealand 
entities 

Regulatory services Changed emissions 
in export markets 

Indeterminate – 
positive or negative 

No effect on New 
Zealand entities 

Source: NZIER 
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The net economic consequence of effects beyond New Zealand is more ambiguous 
and depends on the future evolution of international greenhouse gas emissions 
regulation, and on the prospects for the carbon market. Reducing emission liability 
for imported phosphate would be positive if international transport emissions attract 
a liability for New Zealand importers, and may be significant if carbon prices recover 
to former levels. By the same token, exports of rock phosphate from New Zealand 
are negative and may be significant. The economic consequences for New Zealand 
depend on how the emissions market evolves and where liability for emissions costs 
fall e.g between importers and exporters.  

However, greenhouse gas emissions are a global externality affecting the global 
atmosphere so the net environmental effect includes those beyond New Zealand. 
The critical issue is how New Zealand phosphate in its export markets displaces other 
imported phosphate: on current expected trade patterns, and if CRP phosphate 
displaces Moroccan phosphate, these countries’ import shipping and emission 
liability would be reduced. But if these countries replace phosphate sourced from 
lesser distance than Morocco, CRP phosphate could have a negative effect on global 
emissions liability. At prices for carbon credits experienced over recent years, the 
value of these changes, whether positive or negative, will be small relative to the 
value gained from utilising the CRP resource. 

Although this report has not been able to quantitatively value many of the 
environmental effects, a qualitative application of principles such as how scarcity or 
irreversibility of change affects value of environmental assets and the beneficial 
effects derived from them suggests that the CRP project is unlikely to create effects 
on the natural environment with significant economic costs. Impacts on current use 
values such as fishing will be small, and unless scientific surveys reveal new 
information of features that are scarce or susceptible to unrecoverable change, the 
impacts on future use and non-use values of continued existence of the environment 
and its functions are also likely to be small. From an economic perspective the 
operation is likely to be consistent with economic efficiency and sustainable 
management of the environmental resources, while extracting value from the 
mineral resource to the benefit of New Zealanders’ well-being. 

The manner proposed for CRP’s operations, of extracting from targeted patches of 
sea-bed, allowing space around them and intervals in which organisms can recolonize 
the affected areas should minimise impacts on the sea-floor in the same way that 
selective logging of forests has lower impacts than clear-felling. It is an approach that 
lends itself to adaptive management in cases where uncertainty can be reduced by 
monitoring and information gained in the course of the operation. 

6.3. Limitations and caveats 
This analysis has not been able to quantify the economic costs of many of the 
environmental effects. This does not mean that they have no economic value, but 
neither does it mean that they are priceless and too valuable to quantify. Rather it 
reflects deficiencies in the information base needed to value these effects. We 
understand that the Ministry for the Environment has commissioned work to 
examine the economic value of water quality improvements which could be 
informative about the value of reducing eutrophication, but this is not yet complete 
and results are unavailable.  
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At time of writing, some details of CRP operation have yet to be finalised, such as 
location of port facilities for transferring phosphate from extraction vessels in 
readiness for processing and distribution. Therefore this analysis cannot be 
informative of the geographical distribution of economic effects. With respect to 
environmental effects of port location, we assume that these will be covered by RMA 
processes so that environmental costs are internalised in decisions on choice of 
location, and there is no externality to take into consideration in this report. 
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Appendix A Approach to 
estimating the national impact 

A.1 The NZIER CGE model 

We analyse the likely national impact of the CRP project using a static Computational 
General Equilibrium (CGE) model of the New Zealand economy. CGE modelling is a 
highly-respected and well-developed technique that has a rich history for assessing 
policy, and industry questions. Our model was developed in close collaboration with 
Monash University, a global leader in building and applying CGE models.  

The model allows us to capture the flow-on effects from the CRP project on the rest 
of the New Zealand economy. We can show the effect it has on various industries, as 
well as key macroeconomic variables such as GDP and household incomes. 

The model is based on a large database containing the value flows of the economy.  
The database defines the initial structure of the economy, which is assumed to be in 
equilibrium in all markets. The structure of the database is broadly similar to 
traditional input-output tables; for example commodities may be used as 
intermediate input for further production, used in investment, exported, or 
consumed by households and the government. Industry costs include the cost of 
intermediates, margins, taxes, and primary factor costs for labour, land, and capital. 
As per the accounting identities in input-output tables, the total value sum of 
producers’ input costs (including margins, taxes, returns to factors and other costs) 
equates to the total value of output production (the ‘MAKE’ matrix in the database). 

The ORANI-NZ model consists of: 

 131 industries 

 210 commodities 

 1 household 

The database has been sourced initially from Statistics New Zealand 1995/96 Inter-
Industry tables, updated using the subsequently released 2003 Supply and Use 
tables, and finally ‘up-scaled’ to 2011 levels using latest Statistics New Zealand 
macroeconomic data. 

A.2 Including rock phosphate in the model 

We modified our database to include rock phosphate production for the purposes of 
this simulation. Data on the industry’s imports was taken from the Ministry of 
Foreign Affairs and Trade’s statistics. We used that data, along with information on 
the industry, provided by Chatham Rock Phosphate Ltd, to calibrate our database to 
the current size of the industry in New Zealand and the current level of imports. 

We then built a new sector in to the model to represent Chatham Rock Phosphate 
Ltd’s operations. The cost and sales structures of that sector were built to the 
specifications described in the main text (see Section 4.1). 
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A.3 The modelled scenario 

We translated the project’s outputs into ‘shocks’ (or scenarios) that the CGE model 
can evaluate. 

The first shock that we model is the increase in rock phosphate export quantities. 
That was achieved by bringing up the value of the CRP ‘sector’s’ exports to the 
required level while holding the export price constant. To bring up the export levels 
we allowed land productivity to rise in the CRP sector, representing the increased 
value from the seabed when it is dredged. 

The second shock is the import substitution towards the new domestic supply of rock 
phosphate. That was required to be cost neutral so we assumed a shift in preferences 
in the fertiliser industry that favoured domestic production over imports. Note that 
neither of these shocks directly affect the domestic price of rock phosphate, but only 
the source and quantity. 

A.4 Modelling caveats 

As with any economic modelling approach, the technique we have employed has its 
limitations. These caveats include: 

 We have used a simple productivity shock to deliver the increased wealth 
that the CRP project will generate. This is a simplification of how the project 
will operate.   

 The analysis is static, looking at the impacts of the project on the New 
Zealand economy if it were running tomorrow. In reality, the project’s 
benefits will be spread across the life of the project, initially with 
investment increasing demand for research and building; operational 
expenses including demand for intermediate inputs and labour; supply of 
fuel after the facility is running; and taxation revenue varying across the 
project lifetime. The results generated by our model do not estimate all of 
these impacts over the lifetime of the project. Rather, we estimate the 
impact during the years of operation. 

 While the model database is highly disaggregated, it still invariably suffers 
from aggregation bias. It is quite possible that some of the industry effects 
we have estimated are a consequence of aggregation problems, rather than 
genuine links to the rock phosphate industry. However, given the large 
impact on household consumption in this simulation, and limited 
downstream effect, that is unlikely to be a significant problem. 

 Model structure. The CGE model is based on Statistics New Zealand Input 
Output tables, with decisions based on neoclassical economics. Structural 
changes to the economy from the project are therefore not captured in the 
modelling, nor are any non-competitive market structures. This means the 
distributional elements of the results may differ in reality if firms with 
market power do not pass on benefits. 
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Appendix B Prospects in the 
carbon market 
Emissions acquired an economic value under the 1997 Kyoto Protocol, an 
international agreement whereby developed countries agreed to restrain their 
greenhouse gas emissions to reduce the probability of unpredictable but probably 
damaging climate change. New Zealand was required to reduce its net annual 
average emissions over the Kyoto Commitment Period, 2008-2012, to its total 
emissions assessed in 1990. Each country was allocated its target level of emissions 
for each year in the commitment period, and required to monitor its emissions and 
balance its emission account at the end of the period with emission units or credits 
from domestic emission abatement of purchases from other countries. 

The first Kyoto Protocol commitment period ended in December 2012.38 The New 
Zealand government has signalled it is not signing up to a second commitment 
period, but instead working towards a wider international agreement under the 
United Nations Framework Convention on Climate Change, in which more countries 
have emission restraints by 2020. It has introduced the Emissions Trading Scheme 
(ETS) as its carbon pricing regime to devolve responsibilities and incentive for 
emission restraint to industries, and in 2012 government announced updates to the 
Scheme which indicate it will continue in operation until beyond 2015, so it could still 
be in place to implement any successor international agreement that emerges. 

The economic value of such emission reductions in future is uncertain. Under New 
Zealand’s Kyoto Protocol commitments, emissions in New Zealand create a real cost 
to the nation, because emission units must be created by domestic emission 
abatement or bought from international markets, and any units held against 
domestic emissions incur opportunity cost in not being able to be sold elsewhere.  

Stalling economies following the global financial crisis and rising flow of emission 
reduction credits from developing countries have recently led to short-term over-
supply of credits and drop in their value (Figure 9). Regardless of the current price 
and the future shape of international agreements on climate changing emissions, CRP 
retains the potential to affect greenhouse gas emissions by: 

 Additional transport and emissions on exports of CRP to other countries 

 Reduction in transport and emissions on imports of phosphate into New 
Zealand 

 Reduction in transport and emissions on imports into countries receiving 
New Zealand’s exports of Chatham rock phosphate. 

All of these effects relate to international transport, which is outside the emissions 
inventories covered by the Kyoto Protocol. Whereas emissions from transport or 
mining operations within New Zealand are covered by the ETS, emissions from 

                                                                 
38 New Zealand is expected to be in surplus on its emissions account at the end of the Kyoto commitment period because of its 

forestry sink credits, but it valued these in December 2012 at a very low price of NZ$0.29/tonne for prudent accounting 
purposes: in effect New Zealand’s credit is valued at the price of the most risky CDM credits that may not be acceptable for 
exchange in the EU Emissions Trading Scheme, where trades of better quality credits are still taking place at €3-6/tonne. 
http://www.mfe.govt.nz/issues/climate/greenhouse-gas-emissions/net-position/index.html  

http://www.mfe.govt.nz/issues/climate/greenhouse-gas-emissions/net-position/index.html
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international transport are an externality which is not covered by a pricing 
instrument or management regime at present, yet it still adds to atmospheric 
concentrations of greenhouse gases. So aside from the cost implications should these 
emissions be brought into any future agreement or management regime, they are 
having an effect on the atmosphere and risk of climate change which is a relevant 
consideration for sustainable management of natural and physical resources. 

While in recent years Certified Emission Reductions have been traded internationally 
at more than $NZ30 per tonne, the stalling economies in developed countries since 
the global financial crisis in 2008 have seen demand for, and values of, emission 
credits drop significantly. Compounding this has been an increasing flow of carbon 
credits from developing countries under the Kyoto Protocol’s Clean Development 
Mechanism. In the short term there is substantial over-supply of emission units 
relative to recession-hit demand in both the New Zealand and European Emissions 
Trading Schemes which provide much of the focus for international trade, and prices 
fell further in late 2011 under the influence of the currency crisis in the Euro zone. In 
late 2012 they had dropped to around €6/tonne CO2–e, or about NZ$9 at current 
exchange rates, as shown in Figure 9, and they continue to have periodic downward 
price spikes below these levels.  

Figure 9 Recent trends in carbon credit prices  

 

 

Source: Ministry for the Environment; NZIER39 

In the long term emission credit values are expected to rise as more countries take 
on binding commitments to reduce emissions and these target reduction levels get 
tighter, and the market develops to reduce the excess of carbon credits. But the 
current recession has pushed back the likely timing of these price rises. Emission 
pricing measures that will add to international demand for credits and create some 
buoyancy to prices have been introduced, or are imminent, in Australia, China and 
California. It is difficult to predict future prices from the recent volatility, but 
assuming emission restraining policies continue, carbon prices will likely recover 
towards their former levels within the CRP’s operational period.  

                                                                 
39 Conversion Methods: Heat units: 0.025 tonne of oil equivalent = 1 million Btu Solid Fuels:  2/3 tonne of oil 

equivalent = 1 tonnes of hard coal; Crude Oil: 0.1364 tonnes oil equivalent= 1 barrel oil equivalent 


