
/ƻƻƪ LǎƭŀƴŘǎ aŀǊƛƴŜ 9ŎƻǎȅǎǘŜƳ {ŜǊǾƛŎŜǎ 
±ŀƭǳŀǘƛƻƴ 

 

 
 
Prepared by Luke Brander1,2,3, Kelvin Passfield4, Kate McKessar4, Kate Davey5, Victoria 
Guisado2, Florian Eppink6, Nicholas Conner7, Hayley Weeks5,8 

 



Author affiliations 

1Brander Environmental Economics, Hong Kong SAR, China 

2Institute for Environmental Studies, Vrije Universiteit, Amsterdam, The Netherlands 

3University of Hong Kong, Hong Kong SAR, China 

4Te Ipukarea Society, Cook Islands 

5Cook Islands Ridge to Reef Project, Rarotonga, Cook Islands 

6Institute for Biodiversity, Germany 

7IUCN Commission on Environmental, Economic and Social Policy 

8National Environment Service, Cook Islands  

 
Recommended citation: 
Brander, L.M., Passfield, K., McKessar, K., Davey, K., Guisado, V., Eppink, F., Conner, N. and 
Weeks, H. (2020). Cook Islands Marine Ecosystem Service Valuation. Report to the Cook Islands 
National Environment Service. 
 
Acknowledgements: 
The authors of this report wish to acknowledge and thank the individuals and organisations that 
supported the data gathering and production of this study, which include the following: 

¶ The Cook Islanders that generously contributed their time to complete the household 
survey; 

¶ The representatives of key Cook Islands Government agencies, Island Councils, 
organisations and businesses that participated in the stakeholder consultation 
questionnaire and provided additional much needed data, knowledge and information 
to facilitate and inform the report. In particular, we are grateful to Christopher Brown, 
Raymond Newnham, Alexis Wolfgramm, Sheena Vaetoru, Richard Story, Nimeti 
Nimeti, Tiraa Arere, Arthur Neale, Ngamata Napara, Anthony Whyte, Elizabeth 
Munro, Pamela Maru, Dr Lara Ainley, Koroa Raumea, Sieni Tiraa, Angelia Williams, Enua 
Pakitoa, Apii Mcleod; 

¶ Simon Milne, Mindy Sun and Devika Raj at the New Zealand Tourism Research Institute, 
Auckland University of Technology; 

¶ Matt Blacka at the Water Research Laboratory, University of New South Wales; 

¶ WƻƘƴ YŀƛǘǳΩǳΣ hŎŜŀƴƛŀ wŜƎƛƻƴŀƭ hŦŦƛŎŜΣ LƴǘŜǊƴŀǘƛƻƴŀƭ ¦ƴƛƻƴ ŦƻǊ /ƻƴǎŜǊǾŀǘƛƻƴ ƻŦ bŀǘǳǊŜ 
(IUCN); 

¶ The Cook Islands Ridge to Reef (R2R) Project housed under the National Environment 
Service (NES), funded by Global Environment Facility (GEF) and delivered through 
United Nations Development Programme (UNDP), which financially supported this 
study and report.  

This work was facilitated by the Marae Moana Coordination Office (MMCO) within the 
Office of the Prime Minister (OPM), through the R2R Project. It is hoped that this report can 
be of use to the Marae Moana Technical Advisory Group (TAG) and Council, as well as other 
Cook Islands decision makers, to inform and support continued marine and coastal 
ecosystem management. 



i 

 

Executive Summary 

The exclusive economic zone of the Cook Islands, nearly 1,960,000 km2 of ocean, is 7,000 times 
ƭŀǊƎŜǊ ǘƘŀƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƭŀƴŘ ŀǊŜŀ of just 240km2. Coastal and marine resources provide the 
Government of the Cook Islands, businesses and households with many real and measurable 
benefits. Without a ŘƻǳōǘΣ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƭŀǊƎŜǎǘ ǎǘƻŎƪ ƻŦ ƴŀǘǳǊŀƭ ǿŜŀƭǘƘ ƭƛŜǎ ƛƴ ǘƘŜ ǎŜŀΦ 

The role that natural ecosystems, especially marine ecosystems, play in human wellbeing is often 
overlooked or taken for granted. The benefits humans receive from ecosystems, called 
ecosystem services1, are often hidden because markets do not directly reveal their value; nature 
provides these services for free. Failure to recognise the role that marine ecosystems play in 
supporting livelihoods, economic activity, and human wellbeing has, in many instances, led to 
inequitable and unsustainable marine resource management decisions. 

This report describes, quantifies and, where possible, estimates the economic value of the Cook 
IǎƭŀƴŘǎΩ marine and coastal resources. The key marine ecosystem services that are assessed in 
detail are: subsistence and commercial fishing; trochus; pearls; sand and coral aggregate; seabed 
minerals; coastal protection; tourism; recreation; and existence values related to marine 
biodiversity. The economic values of these services in 2019 are summarised in the figure below. 
Other services are explored as well, but scarcity of data about many of these ecosystem services 
prevents estimation of the total economic value of all services, so the values below should be 
regarded as minimum estimates. 

 

Economic values of marine and coastal ecosystem services in the Cook Islands in 2019 

   

                                                 
1 Throughout the report, terms in italics are explained in the glossary (Appendix I: Glossary). 
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1 Introduction 

1.1 Ridge to Reef project 

The Cook Islands Ridge to Reef (R2R) project is funded by the Global Environment Facility (GEF) 
in partnership with the Cook Islands Government with support from the United Nations 
Development Program (UNDP). The project aims to enhance the capacity of the Cook Islands to 
effectively manage its protected areas and sustainably manage its productive landscapes at local 
scales, while considering food security and livelihoods. This includes the operationalisation of 
the Cook Island Marine Park (CIMP) and the establishment and strengthening of various forms 
of protected and locally managed areas within the CIMP, including protected natural areas, 
ŎƻƳƳǳƴƛǘȅ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀǊŜŀǎΣ ŀƴŘ ǊŀΩǳƛ ǎƛǘŜǎ2. When the R2R project was initially designed and 
commenced in July 2015, the CIMP covered approximately 1.1 million km2 of the Cook Islands 
southern Exclusive Economic Zone (EEZ), but has since been renamed as Marae Moana and 
extended to cover the entire 1.96 million km2 Cook Islands EEZ.  

The R2R project aims to support the Cook Islands in strengthening integrated landscape 
approaches to sustainable environmental management and conservation across key sectors such 
as fisheries, tourism and agriculture. This includes maintaining traditional resource management 
and conservation approaches, including a leading role for traditional and local leaders and local 
communities, while also integrating these traditional systems into a formal legal and institutional 
system of protected areas. 

The project has been designed to engineer a paradigm shift in the management of marine and 
terrestrial protected areas from a site-ŎŜƴǘǊƛŎ ŀǇǇǊƻŀŎƘ ǘƻ ŀ ƘƻƭƛǎǘƛŎ ΨǊƛŘƎŜ ǘƻ ǊŜŜŦΩ ƳŀƴŀƎŜƳŜƴǘ 
approach, whereby tourism and agriculture activities in production landscapes adjacent to 
marine and terrestrial protected areas will be managed to reduce threats to biodiversity.  

The project started in July 2015 (upon signature of the project document) and following two 
project extensions was extended to close on 6 June 2021. 

The Cook Islands National Environment Service (NES) is the lead executing agency for R2R, 
responsible for project management, coordination and collaboration with implementation 
partners. 

The project has seven output areas as follows: 

¶ Output 1.1: Strengthened legal/ regulatory and policy frameworks for protected areas 

¶ Output 1.2: Expanded and strengthened management systems for protected areas 

¶ Output 1.3: Strengthened institutional coordination and capacities at the national and 
local levels for the participatory management of protected areas 

¶ Output 1.4: Financial sustainability framework developed for system of protected areas 

¶ Output 2.1: Ridge to Reef approaches integrated into land use and development planning 

¶ Output 2.2: Biodiversity conservation mainstreamed into agriculture sector 

¶ Output 2.3: Biodiversity conservation mainstreamed into tourism sector. 

This Marine Ecosystem Services Valuation (MESV) study forms part of outputs 1.2 and 1.3 of the 
Cook Islands R2R Project. 

                                                 
2 wŀΩǳƛΥ ǘǊŀŘƛǘƛƻƴŀƭ ŦƻǊƳ ƻŦ ǇǊƻǘŜŎǘŜŘ ŀǊŜŀ ŀǎ ǳǎŜŘ ƛƴ /ƻƻƪ LǎƭŀƴŘǎ 
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1.2 Problem statement 

The people and economies of the Pacific Island Countries and Territories (PICTs) depend to a 
large extent on marine and coastal ecosystems but marine resource management arguably 
receives insufficient attention in national plans and strategies (e.g. strategies relating to national 
development planning, tourism, food security, livelihoods, disaster mitigation and climate 
change adaptation) (MSWG 2005; PIFS 2007; Pratt and Govan 2011). This lack of attention is due 
partly to a lack of understanding of the full economic value of marine and coastal ecosystem 
services (TEEB 2012). 

The economic contribution of biodiversity and ecosystem services to the wellbeing of Pacific 
Islanders is understated for a variety of reasons including: 

¶ Substantial resource-based economic activity exists outside of formal markets (e.g. 
subsistence based) 

¶ Customary resource tenure arrangements that poorly reflect individual economic decisions 
and pricing in markets 

¶ Government agencies in the region typically have relatively low capacity in environmental 
economics and green national accounting 

¶ Many countries of the region are relatively young and/or have lacked continuity in 
governance, which has contributed to a lack of long-term data and analysis of ecosystem 
stocks and service flows at the national level 

¶ Many countries of the region have a history of a two-tiered economy; one export and 
expatriate-led and the other traditional village-based and subsistence-oriented. Both tiers, 
however, are largely dependent on the same resource base. Planning and policy has generally 
struggled to address the interest of both dimensions of resource-based economic 
development at the national scale. 

Identifying the economic value of marine and coastal ecosystems and taking these findings into 
account in national planning processes can help create incentives for more effective protection 
and sustainable use of marine resources. This, in turn, will help to sustain the benefits that 
people derive from those marine and coastal ecosystems. 

 

1.3 Purpose and objectives 

This marine ecosystem services valuation (MESV) study aims to contribute to national 
development plans and marine resource management policies and decision-making. 

The principal objective of the MESV is to identify, quantify and, as far as possible, value in 
monetary units the most relevant services received from marine and coastal ecosystems in the 
Cook Islands. This provides a national assessment of the human benefits derived from marine 
and coastal ecosystems. A comprehensive survey of the current state of knowledge and priority 
knowledge gaps is the first step towards accounting for marine natural capital and a baseline on 
which more detailed valuation studies could be built. The information provided in the report can 
be used to guide, design and develop marine resources management plans, policies, 
assessments, legislation and tools, such as marine protected areas (MPAs) and environmental 
impact assessments (EIAs). 
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This economic valuation is intended to enhance ecosystem-based marine and coastal resource 
management. In doing so, this will lead to more resilient coastal and marine ecosystems, more 
effective conservation of marine biodiversity, and to contribute to climate change adaptation 
and mitigation, as well as securing and strengthening local livelihoods and food security. 

 

1.4 Description of the scope and boundaries of analysis 

The Cook Islands is a Pacific Island country, with a very small land area but immense marine 
ǊŜǎƻǳǊŎŜ ǿŜŀƭǘƘΦ ¢ƘŜ /ƻƻƪ LǎƭŀƴŘǎΩ 99½ ƻŦ ƴŜŀǊƭȅ мΦфс Ƴƛƭƭƛƻƴ ƪƳ2 of ocean is 7,000 times larger 
ǘƘŀƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƭŀƴŘ ŀǊŜŀ ƻŦ Ƨǳǎǘ нпл km2Φ ¢ƘŜ ŎƻǳƴǘǊȅΩǎ ƭŀǊƎŜǎǘ ǎǘƻŎƪ ƻŦ ƴŀǘǳǊŀƭ ǿŜŀƭǘƘ ƭƛŜǎ ƛƴ 
the sea, providing numerous real and tangible benefits to Cook Islanders and foreign businesses 
and consumers. 

The Cook Islands terrestrial environment hosts unique geological and biological diversity with 
many key habitats, providing refuge to various threatened, endemic and migratory species.  It 
forms part of the Polynesia-Micronesia Biodiversity Hotspot (Allison and Eldridge, 2004) where 
extraordinary levels of biodiversity and endemism are coupled with high levels of threats and 
the highest rate of species extinction on Earth (Steadman, 1995) with just нм҈ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ 
original vegetation remaining in pristine condition (CEPF, 2007). The southern Cook Islands 
biomes were recognised as one of the Global 200 priority ecoregions for global conservation. 

The marine environment of the Cook Islands has ecosystem diversity between the high islands 
in the south with shallow lagoons and fringing reefs, and atolls in the northern group 
characterized by large, deep lagoons encircled by coral reef. Other notable marine ecosystems 
include seamounts, sea beds, and the open ocean water columns. Some marine species present 
are threatened with extinction; there are 61 globally threatened species as well as many endemic 
species that are locally threatened. There are 25 threatened coral species, 8 threatened fish 
species, 3 marine turtle species and 3 threatened whale species.  
This study provides a national-scale assessment of the economic value of ecosystem services and 
biodiversity of the Cook Islands marine environment. The geographic scope of the analysis is 
national in order to provide the broadest potential relevance to policy and decision-makers. The 
assessment focuses on the value of ecosystem services in the year 2019 and provides 
information on trends over time where possible. The global Covid-19 pandemic that started in 
2020 has had significant impact on the use and value of some marine ecosystem services in the 
Cook Islands. In particular, the number of tourist visitors, and consequently the value of the 
coastal environment to tourism, has dropped dramatically in the past year. The value of fisheries 
has also been affected by the huge decrease in demand by tourist visitors. On the assumption 
that the use of marine ecosystem services is likely to rebound to pre-Covid levels when the 
pandemic is brought under control, this study does not provide values for 2020 and considers 
the 2019 values to be a better representation of ecosystem service value for the purposes of 
long term decision making. 

 

1.5 Report outline 

This report provides details of the country-specific context in which the economic valuation was 
conducted, and explains the methodological framework for the analysis. The specific methods 
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applied in the report are discussed briefly (see Salcone et al. 2016 for detailed methods). This 
report depends primarily on existing data and reports, synthesising this information and drawing 
conclusions where possible. It also presents the results of a household survey conducted to 
gather information on resource harvesting, recreational activities and willingness to pay for 
marine conservation. The report also identifies important knowledge gaps and makes 
recommendations for future research.  

The report describes and quantifies the Cook IslandsΩ ƳŀǊƛƴŜ ŀƴŘ Ŏƻŀǎǘŀƭ ǊŜǎƻǳǊŎŜǎ, and where 
possible, estimates their economic value. Ten key marine ecosystem services are evaluated in 
detail: subsistence fishing, commercial fishing; trochus; pearls; sand and coral aggregate; seabed 
minerals; coastal protection; international tourism; domestic recreation; and non-use values 
related to the conservation of marine ecosystems. Additional services explored include cultural 
and traditional values associated with the sea, carbon sequestration, and research and 
education.  

¢ƘŜ /ƻƻƪ LǎƭŀƴŘǎΩ institutions are described in Section 2, followed by an overview of national 
policies, objectives, and initiatives, which could potentially use information about the human 
benefits of marine ecosystems provided by this report. The TEEB initiative and global framework 
for ecosystem service valuation are presented in Chapter 3. Chapter 4 provides an overview of 
economic valuation literature relevant to PICTs; data collection and technical valuation methods 
are explained in Chapter 5. 

The core of this report is Chapter 6 τ the results of an economic assessment of marine and 
coastal ecosystem services. The first component of each subsection of the results, Identify, is a 
clear identification of how each natural marine and coastal ecosystem provides benefits to 
humans. That is, how ecosystem functions become ecosystem services. The second component, 
Quantify, is a review of data that quantitatively describe the magnitude of each ecosystem 
service. Early in the project it was established that a lack of comprehensive and reliable data 
would substantially limit the depth and breadth of economic valuation of ecosystem services. In 
response to this obstacle, an analysis of data gaps is a core focus of this national report. The third 
component, Value, presents an estimate of the economic value of the ecosystem service as much 
as the data available allow. 

The Cook Islands experience annual variability in the magnitude of benefits from marine and 
coastal ecosystems, particularly with regard to commercial fisheries. In some instances, due to 
variations in harvests and changes to the health of the ecosystem, an annual value of the 
ecosystem service is hardly relevant. These and methodological and data issues are discussed in 
the Uncertainty section. In the Sustainability section, the report indicates whether current 
resource uses are sustainable, that is whether the natural benefits can be expected to continue, 
to increase, or to decrease with current practices. The values of different ecosystem services may 
accrue to few or many, nationals or foreigners, businesses or consumers. In order to understand 
the incentives that motivate different resource use patterns, it is important to consider who 
receives the benefits from the various marine and coastal ecosystems services in the Cook 
Islands. The Distribution section for each ecosystem service describes the distribution and 
considers equity of existing ecosystem benefits. 

The results for each ecosystem service are synthesised in Chapter Error! Reference source not 
found. together with recommendations and suggestions for how this information could be used. 
Since economic information is commonly plagued by misinterpretation, an explanation of the 
caveats and limitations of this research as well as disclaimers about how this information should 
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not be used are presented in Chapter 8. Chapter 9 makes recommendations for areas for further 
research. 
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2 Context 

2.1 Geographic context 

The Cook Islands is a country located in the South Pacific comprising an archipelago of 15 islands. 
The southern group of islands is made up of volcanic islands and atolls, while the northern Cook 
Islands are mostly atolls (de Scally, 2008). Three of the islands are uninhabited, i.e. Manuae, 
Suwarrow and Takutea (Solomona et al., 2009). The total land area is 240 km2 with an Exclusive 
Economic Zone (EEZ) of more than 1,960,000 km2.  

The coastal environment of the Cook Islands comprises lagoons and reefs that provide habitat 
for a multitude of marine species. These resources form the basis of the livelihoods for many of 
the inhabitants who practice subsistence fishing (55% of the population ς Solomona et al., 2009). 
Artisanal fishing, where fishers sell to local markets, accounts for 35% of fish harvested; whereas 
commercial fishing represents 10% of the fishery sector (Solomona et al., 2009). 

 

 
Figure 1. Geographic location of the Cook Islands (source: CISO 2018) 
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Figure 2. Geographic location of the Northern and Southern groups of the Cook Islands (source: 
Gillett 2016) 

2.2 Demographic and economic country profile 

The Cook Islands had a total population of 17,434 (residents and non-residents) as recorded in 
the 2016 Census of Population and Dwelling (CPD). This was a 2% decrease relative to the 
population recorded by the 2011 CPD. Approximately 75% of the population reside on 
Rarotonga, which is located in the Southern group and is the administrative and commercial 
centre of the Cook Islands. In terms of age distribution, 27% of the resident population was 
younger than 15 years, and 15% were older than 59 years. The proportion of the population aged 
15ς59 was 58% (CISO and SPC, 2018).  

The Cook Islands gross domestic product (GDP) in 2019 was NZD 575.4 million (MFEM, 2020a). 
The country's economy is highly dependent on tourism, with approximately 169,000 visitors 
annually, mainly from New Zealand. The second major source of income for the Cook Islands is 
from licensing offshore fishing (Solomona et al., 2009). Other exports include black pearls. In 
addition, the marine environment is a large component of the informal economy (Wakefield et 
al., 2018) and provides Cook Islanders with a wealth of opportunities for recreational and cultural 
activities. A future economic activity in the marine environment that is currently being 
considered is the extraction of seabed minerals. The Cook Islands are recognized as one of the 
most promising areas for deep sea mining located outside of the Clarion Clipperton Zone 
(McCormack, 2016; Weaver et al., 2018).  
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The average income across all residents is NZD 16,300, with nearly 50% of the population earning 
less than NZD 10,800 per year. Residents of the Northern Group islands have lower average 
annual income of NZD 8,600, with 54% of the population making less than NZD 5,300 (SPC, 2016).  

The official currency used in Cook Islands is the New Zealand dollar (NZD) and all monetary values 
provided in this report are in NZD. 

 

2.3 Institutional context and policy context 

The Marae Moana Act 2017 established the Marae Moana (also known as the Cook Islands 
Marine Park ς CIMP) in the waters of the Cook Islands and provides for its integrated 
management. Part 3 of the Act covers policy and spatial planning and specifies that regulations 
must be developed and in place to guide development of marine spatial plans (MSPs). The Act 
provides for two types of MSPs: a national Marae Moana spatial plan (NMMSP) and individual 
island marine spatial plans.  

The Act defines the NMMSP planning area as being 12 nautical miles (nm) from the baseline to 
the 200 nm mark of the Exclusive Economic Zone (EEZ). There is no specific legal definition of the 
geographic extent of IMSPs, however, it can be inferred from the Act that they cover internal 
waters (where these exist), and the territorial sea (from the baseline out to the 12 nm mark). 
Section 24 of the Act further establishes a marine protected area (MPA) of 50 nm around all 15 
islands. Mining and large-scale fishing are prohibited in these areas (Marae Moana Act 2017). 

Marine Spatial Planning (MSP) is a practical way of balancing the demands of human activities 
with the need to maintain the health of the ecosystems on which those activities depend. This is 
especially important in PICTs where approximately 98% ƻŦ ǘƘŜ ŀǊŜŀ ǳƴŘŜǊ ŜŀŎƘ ƴŀǘƛƻƴΩǎ 
jurisdiction is ocean (Halpern et al., 2008). Marine ecosystems are known to be in decline, mostly 
due to human activities, but there is recognition that it is possible to manage human activities to 
minimise many of these impacts. MSP involves an inter-sectoral and participatory public process 
of identifying, balancing and achieving economic, social and ecological objectives in a 
transparent and organised way (Ceccarelli et al., 2018). 

The Cook Islands National Sustainable Development Plan (NSDP) 2016-2020 is the national policy 
vehicle for implementing and achieving the global sustainable development goals (SDGs) (CPPO, 
2016). The NSDP provides a scorecard for development, rather than an explicit plan. It also 
articulates key performance indicators for the broad national policy suite to represent national 
development. These indicators underpin the sixteen development goals which are aligned to 
commonly identifiable sectors. Goal 12 specifically addresses the sustainable management of 
oceans, lagoons and marine resources. Together they represent a holistic, objective scorecard 
for the development of the Cook Islands. They are closely aligned to regional and international 
commitments such as the Pacific Regional Framework and the Global Sustainable Development 
Goals. The next iteration of the NSDP (NSDP 2020+) is due to be released in April 2021.  

 

2.4 Related projects and initiatives 

Sustainable use and conservation of marine and coastal biodiversity are priority action areas of 
the Strategic Plan of the Convention on Biological Diversity (CBD). The Cook Islands have 
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expressed their commitment to the implementation of the extensive CBD resolutions on the 
conservation and sustainable use of marine and coastal biodiversity, including: 

¶ Implementing actions outlined in tƘŜ /ƻƻƪ LǎƭŀƴŘǎΩ NBSAP 

¶ Contributing to the CBD Programme of Work on Protected Areas, especially to attainment of 
Aichi Target 11 

¶ Assisting with implementation of the CBD Programme of Work on Island Biodiversity in 
accordance with the CBD COP 11 decision. 

Beyond the CBD, the Cook Islands has other commitments, interests and projects that this report 
can contribute to, including: 

¶ Pacific Regional Environment Programme Strategic Plan 2017ς2026 

¶ The Pacific Islands Regional Oceans Policy (PIROP) 

¶ Pacific Oceanscape Framework (FPO) 

¶ Framework for Resilient Development in the Pacific (FRDP) 

¶ System of Environmental Economic Accounts (SEEA) and in particular the Experimental 
Ecosystem Accounts developed by the UN Statistics Division. 

¶ Sustainable Development Goals (SDGs) and in particular SDG 14 Life Below Water 

¶ United Nations Convention on Law of the Sea (UNCLOS) 

¶ UN Fish Stocks Agreement 

¶ Convention for the Conservation and Management of Highly Migratory Fish Stocks in the 
Western and Central Pacific Ocean (WCPF Convention) 

¶ Convention on Wetlands (RAMSAR) 

¶ International Coral Reefs Initiative  

¶ United Nations Framework Convention on Climate Change (UNFCCC)  

¶ Framework for Nature Conservation and Protected Areas in the Pacific Islands Region 2014-
2020. 

¶ Restoration of Ecosystem Services against Climate Change Unfavourable Effects (RESCCUE). 

¶ The Economics of Ecosystems and Biodiversity (TEEB), and in particular the TEEB4Coasts 
initiative. 
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3 Conceptual framework 

The principal objective of the MESV is to identify, quantify and, as far as possible, value in 
monetary units the most relevant services received from marine and coastal ecosystems in the 
Cook Islands. This is done to provide decision-makers and policy-makers at all levels with 
information about the economic value that people derive from marine and coastal ecosystems. 
For this reason, significant effort was made to conduct the work collaboratively, and with close 
interaction with key government and non-government stakeholders as well as technical staff in 
the Cook Islands. 

 

3.1 Definitions 

Ecosystems 

An ecosystem is a dynamic complex of plant, animal and micro-organism communities and their 
non-living environment interacting as a functional unit. Natural ecosystems have varying 
attributes (e.g. particular species of plants and animals) and perform various functions (e.g. 
photosynthesis, chemical and nutrient cycling). Many of these attributes and functions benefit 
human activities, communities, and industries. 

Ecosystem services 

Ecosystem services are the benefits humans receive from the natural attributes and functions of 
ecosystems. These benefits could be material goods such as timber or fish, or regulating services 
such as the treatment of human waste and carbon sequestration. 

The value of marine (and other) ecosystem services to people is often not visible in markets, 
business transactions or in national economic accounts. Their value is often only perceived when 
the services are diminished or lost. Assigning monetary values to marine ecosystem services to 
reflect their importance to Cook Islanders is a powerful tool for making these benefits visible and 
improving their wise use and management. The process of assigning monetary values to 
ecosystem services that benefit people is called economic valuation. 

In assessing and comparing ecosystem services, sometimes there are trade-offs to be made 
between different ecosystem services. For example, mining a coral reef for building materials 
will likely diminish its value as a source of food from fishing. Other ecosystem services can be 
complementary, for example the coastal protection value of coral reefs and their tourism value 
from diving or snorkelling. 

Economic value 

Economic value refers to the quantified net benefit that humans derive from a good or service, 
whether or not there is a market and monetary transaction for the goods and services. Economic 
value needs to be distinguished from economic activity (also known as financial or exchange 
value), which is a measure of cash flows and is observed in markets3. While economic activity 
from market transactions is often used to calculate economic value, economic activity is not in 

                                                 
3 Analysis of economic activity often focuses on ómultiplier effectsô, that is, the proportion of cash flows from one 

industry that spill over in to other industries due to inter-industry linkages. 
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and of itself a measure of human benefit. Economic activity, however, is an interesting measure4. 
The number of formal-sector jobs and the level of capital investment are closely related to 
economic activity, and this is of interest to the public, civil servants and policy-makers. This report 
focuses on measuring economic value. Caution must be taken not to compare economic activity 
to economic value. Although both can be represented in dollars per year, they are different 
measurements of benefits. It is also worth noting that Government revenue from taxation on 
specific economic sectors or activities is not treated as part of their economic value. Public tax 
revenue and spending is simply a redistribution of economic value. In national assessments, 
however, it is relevant to record public revenue from taxation of non-national citizens (e.g., 
tourists) or businesses (e.g., fishing vessels), which represent redistribution of value from non-
nationals to nationals. 

Consumer and producer surplus 

In general, the analysis in this report is based on the microeconomic concepts of consumer and 
producer surplus. Consumer and producer surplus are net measures; they measure the difference 
between the benefits and the costs of a particular good or service. Producer surplus is the benefit 
received by businesses, firms, or individuals who sell a good or service (the difference between 
the price that a producer is able to sell their goods for in the market compared to the minimum 
price they would be prepared to accept, which is computed as the surplus between the price 
they receive and their cost of production). Consumer surplus is the benefit received by individuals 
who purchase or freely enjoy a good or service (the difference between the benefit they obtain 
from consuming a good/service and the price paid for it, which is computed as the surplus 
ōŜǘǿŜŜƴ ŀ ŎƻƴǎǳƳŜǊΩǎ ƳŀȄƛƳǳƳ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ Ǉŀȅ ŦƻǊ ŀ ƎƻƻŘ ŀƴŘ ƛǘǎ ƳŀǊƪŜǘ ǇǊƛŎŜ). For market 
transactions, producer surplus is synonymous with value-added or profit. 

Willingness-to-pay and willingness-to-accept 

.ŜƴŜŦƛǘǎ ŀǊŜ ǉǳŀƴǘƛŦƛŜŘ ōȅ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ willingness-to-pay (WTP) or a ōǳǎƛƴŜǎǎΩǎ willingness-to-
accept, or rather, how much money an individual or business would willingly trade for providing 
ƻǊ ǊŜŎŜƛǾƛƴƎ ŀ ƎƻƻŘ ƻǊ ǎŜǊǾƛŎŜΦ ¢ƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ŎƻƴǎǳƳŜǊǎΩ ƳŀȄƛƳǳƳ WTP and what they 
ŀŎǘǳŀƭƭȅ Ǉŀȅ ƛǎ ǘƘŜ ŎƻƴǎǳƳŜǊǎΩ surplus from the transaction. Consumer WTP is represented 
graphically as a demand curve. 

Total economic value 

The total economic value (TEV) of an ecosystem service includes all of the net benefits humans 
receive from that ecosystem service. TEV is a quantification of the full contribution ecosystems 
make to human wellbeing. Total economic value includes market and non-market values (i.e. 
direct use value, indirect use value, and existence, or non-use, value) and therefore represents 
the full benefit humans receive from ecosystem services. 

In practice, TEV is nearly impossible to estimate because the data required to do so are rarely 
available. For example, fisheries resources offer benefits to those who harvest and sell seafood 
products (producers), as well as those who consume seafood products (consumers). The TEV of 
the fishery is a sum of the producer and consumer benefits. However, consumer benefits are 

                                                 
4 Gross Domestic Product (GDP), recorded through the System of National Accounts (SNA), is a measure of 

economic activity. The UN Statistics Division has recently published guidance for a System of Environmental-

Economic Accounts (SEEA), which provides an accounting framework that is consistent, and can be integrated, 

with the structure, classifications, definitions and accounting rules of the SNA, thereby enabling the analysis of 

changes in natural capital, its contribution to the economy and the impacts of economic activities on it. It should be 

noted, however, that this system is restrictive in terms of the types of services and values that can be assessed. 
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difficult to estimate, and, in the case of export products, they accrue to individuals distant from 
the natural resource. Producer benefits alone are commonly used to estimate the value of 
fisheries, as is done in this report. It should be noted, however, that these estimates are a lower-
bound value and do not accurately represent TEV. 

Further definitions can be found in the Glossary (Appendix I: Glossary). 

3.2 The Economics of Ecosystems and Biodiversity (TEEB) 

This study follows the approach for assessing ecosystem services developed by the TEEB 
initiative (The Economics of Ecosystems and Biodiversity; www.teebweb.org). The TEEB 
approach comprises six steps: 

1 Specify and agree on the relevant policy issues with stakeholders 
2 Identify the most relevant ecosystem services 
3 Define information requirements and select appropriate methods 
4 Quantify, then value, ecosystem services 
5 Identify and appraise policy options and distributional impacts 
6 Review, refine and report. 

It is anticipated that this report will provide a platform from which to identify priority actions τ 
in terms of national policy development, national and watershed-scale data collection, regular 
analysis, planning and outreach τ that better incorporate ecosystem stocks, ecosystem service 
flows and values into ongoing national discussions and policy processes (Steps 5 and 6). 

3.3 Applications of marine ecosystem service valuation 

There are three main categories of applications of marine ecosystem service valuation:  

1) to enable rational decision-making, via cost-benefit analyses or other analyses of the trade-
offs in management decisions;  

2) as a technical tool to set prices for protecting resources or compensation for ecosystem 
damage; or  

3) as general information, to raise awareness about the human benefits of healthy ecosystems 
and support policy and governance that manages resources from a social equity perspective 
(Mermet et al. 2014).  

The third application can lead to full integration of the benefits of ecosystems into national 
accounting (natural capital accounting). National-scale ecosystem service valuation is applicable 
mostly to this third use τ i.e. general information for planning and advocacy. 

  

http://www.teebweb.org/
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4 Literature review 

This section briefly reviews ecosystem service valuation studies that have been conducted in the 
Cook Islands and other Pacific Island Countries and Territories (PICTs), drawing on existing 
surveys of the literature (Lal and Holland, 2011; Jungwiwattanaporn et al. 2015; Brander, 2019).  

In total, Brander (2019) identified 64 studies that estimate values for ecosystem services in PICTs. 
The reference to each study is included on the map in Figure 3 to indicate the number of 
valuation studies for each country or territory. It is evident that some locations have been the 
subject of much greater research effort than others, with Hawaii and Fiji having a long history 
and many ecosystem service valuation applications. The literature survey found four valuation 
studies have been conducted for the Cook Islands, which are briefly summarised below. 

Regarding the ecosystem services that have been valued in PICTs, the existing literature spans 
provisioning, regulating and cultural services (see Figure 4). 

The provisioning service that has received the most attention is the input of coastal and marine 
ecosystems to commercial fisheries, with over half (35) of the reviewed studies addressing this 
service. Conversely, non-fisheries provisioning services such as timber and non-timber forest 
products have received very limited attention. Given that most valuation studies focus on marine 
ecosystems, it is not surprising that these predominantly terrestrial services are not well covered 
in the existing literature. 

Regarding regulating services, the role of coastal ecosystems, particularly coral reefs and 
mangroves, in protecting property and infrastructure from storm surges and flooding has also 
been valued in a large number of studies (22). The value of coastal ecosystems for climate 
regulation has been valued in a relatively small set of studies under the MACBIO project 
(http://macbio-pacific.info/). These five country studies for Fiji, Kiribati, Solomon Islands, Tonga 
and Vanuatu use a consistent method to value the carbon stored in mangroves. 

Cultural services have been valued in a large number of studies. The direct use of coastal 
ecosystems for tourism (23) and recreation (11) has been widely studied. The non-use value 
placed on conservation of biodiversity has also been estimated in a number of studies (10). For 
exampƭŜΣ hΩDŀǊǊŀ Ŝǘ ŀƭΦ όнллфύ ǳǎŜŘ ǘƘŜ ŎƻƴǘƛƴƎŜƴǘ Ǿŀƭǳŀǘƛƻƴ ƳŜǘƘƻŘ ǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ƴƻƴ-use 
value of coral reefs to households living on the coral coast in Fiji to be US$ 107/household/year 
(2006 price levels) and Marre et al. (2015) used a choice experiment to estimate use and non-
use values for coral reef services, and found that non-use values compromised between 27-41% 
of total willingness to pay. Other cultural services such as aesthetic enjoyment, importance to 
spiritual practices and cultural identity have received less attention, although there are a number 
of studies that apply qualitative research methods to examine these (e.g., Pascua et al., 2017). 
No studies were found that estimate the use or non-use value of specific endemic species. 

A further observation on the coverage of ecosystem services in the literature is that existing 
valuation studies have generally addressed multiple services and in many cases aimed to 
estimate the total economic value of the ecosystem resource (i.e. estimate the value of all 
relevant ecosystem services) ς see van Beukering et al. (2006), Salcone et al. (2015), and Conner 
and Madden (2017). This comprehensive perspective is useful to inform a holistic approach to 
resource management that aims to safeguard and deliver a wide range of services rather than 
simply focusing on a few. Estimating the value of bundles of services also has the potential to 
identify trade-offs between services (e.g. between fisheries and tourism). 

http://macbio-pacific.info/
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The methods that have been used to measure and quantify economic values for ecosystem 
services are varied, and the resultant value estimates can rarely be compared directly; rather, 
they should be evaluated on a case-by-case basis. Readers interested in learning more are 
encouraged to read the MACBIO guidance manual on economic valuation of marine and coastal 
ecosystem services in the Pacific (Salcone et al., 2016). 

There are several regional studies on the value of ecosystems and ecosystem services in PICTs. 
A general assessment of the value of Pacific Island ecosystems conducted by economists at IUCN 
in 2010 estimated that coral reefs had a total economic value of US$ 4.11 billion or 
US$ 79,000/km2/yr (Seidel and Lal 2010). This value was based on an extrapolation from Pacific 
case study estimates. Direct use values made up US$ 2.22 billion of this estimate, and indirect 
and non-use values made up US$ 1.40 billion. Direct use values included fisheries, coastal 
protection and tourism and recreation; indirect values included existence and biodiversity values 
(Seidel and Lal 2010). The same authors estimated that mangroves contributed a total economic 
value of US$ 4.20 billion or US$ 593,726 per square kilometre per year in the 22 Pacific Island 
States and Territories. This value included US$ 2.48 billion from direct use values (subsistence 
and artisanal fishing, shoreline protection, fuelwood production) and US$ 1.71 billion from 
indirect and non-use values (cultural and social values, existence values) (Seidel and Lal 2010). 

For fisheries, there is a series of regional studies that estimate the combined value of fishery and 
aquaculture production, including subsistence fisheries, local commercial fisheries, and foreign-
based commercial fisheries in nearshore and open-ocean habitats (Gillett and Lightfoot, 2001; 
Gillet, 2009; Gillet 2016). These studies report fisheries production, values, employment, 
exports, contribution to GDP, Government revenue, and consumption for each of 22 PICTs, 
including the Cook Islands. The results from Gillet (2016) are used to value subsistence and 
commercial fisheries in this report. 

Hajkowicz and Okotai (2005) estimate the costs of watershed pollution on Rarotonga, including 
the impact to fisheries in the lagoon. The estimated value of fish stocks in the lagoon lost due to 
watershed pollution is NZ$ 534,000 per year. Such costs can be considered as the potential 
benefits of improved watershed management.  

Passfield (1997) examines the monetary value of inshore marine resources for Tongareva (also 
known as Penrhyn) in the Northern Cook Islands. Tongareva is an atoll with a large lagoon, but 
located more than 1,000km from the only significant market in the Cook Islands. As such it has 
no commercial fishery, but the subsistence fishery was valued at NZ$ 475,000 per year with an 
additional NZ$ 53,000 per year of seafood exported. In total the value of harvested fish is 
estimated to be equivalent to 27% of per capita cash income of Tongarevans. 

Rongo and van Woesik (2012) examine the socio-economic consequences of ciguatera poisoning 
in Rarotonga, which had experienced the highest rates of ciguatera poisoning in the world. The 
study used information on protein consumption collected through a household survey to show 
that ciguatera poisoning resulted in a halving of the per-capita fresh fish consumption, from 149 
g/person/day in 1989 to 75 g/person/day in 2006. As a consequence, the consumption of 
alternative proteins, particularly imported meats, increased during the same period. The gross 
value of harvest loss of reef fish was estimated to be approximately NZ$ 750,000 per year and 
the approximate costs associated with dietary shifts amounted to NZ$ 1 million per year.  

Conner and Madden (2017) estimate the economic value of ecosystems and associated 
ecosystem services in the Cook Islands as an input to the revision and update of the National 
Biodiversity Strategy and Action Plan (NBSAP) for the Convention on Biological Diversity (CBD). 
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The study covers terrestrial and marine ecosystems and a wide range of ecosystem services 
including provisioning services (agriculture, medicinal plants and flowers, forest products, 
fisheries, pearls and trochus), regulating services (catchment protection, greenhouse gas 
regulation) and cultural services (tourism, non-use values). Conner and Madden (2017) 
estimated the present value of Cook Islands ecosystem services to be NZ$ 2.4 billion over a 30-
year time horizon using a discount rate of 2.65%.  
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Figure 3. Ecosystem service valuation studies for Pacific Island Countries and Territories (adapted from Brander, 2019). 
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Figure 4. Ecosystem services valued in Pacific Island Countries and Territories (adapted from Brander, 2019). 
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5 Methods 

The methods and data requirements for estimating the value of marine and coastal ecosystem 
services are provided in Salcone et al. (2016), which is a methodological guidance document 
created in consultation with country-based research teams and other Pacific resource 
economists under the Marine and Coastal Biodiversity Management in Pacific Island Countries 
(MACBIO) project5. Specific details of methods applied in this report are presented below or in 
the relevant sections of the report. In addition to the methods described in Salcone et al. (2016), 
which mainly rely on secondary data, the present study used a household survey to collect 
primary data on resource harvesting and cultural uses of the marine environment. The 
household survey was also used to conduct a choice experiment valuation of reef fish 
abundance, water quality for recreation, and marine biodiversity. The household survey is 
described in section 5.3 and the choice experiment is described in section 5.4. 

5.1 Overview 

This study identified the following key marine and coastal ecosystem services that are described 
and valued in this report: 

1. Subsistence fisheries 

2. Commercial fisheries 

3. Trochus 

4. Pearls 

5. Sand and coral aggregate 

6. Seabed minerals 

7. Coastal protection 

8. Tourism 

9. Recreation 

10. Existence and bequest values 

Marine and coastal ecosystems provide many more ecosystem services than the ten explored 
here. These ten ecosystem services were identified as nationally important, potentially 
quantifiable with existing data, and amenable to policy intervention or private action. 

Where sufficient data are available, ecosystem service valuation represents producer and/ or 
consumer surplus and includes market and non-market values for direct and indirect ecosystem 
services (see Section 3.1 for further information). Where data do not exist to implement the 
most appropriate methods, the next best possible ecological-economic analysis has been 
conducted. This may include qualitative descriptors of values or references to other locations 
with data on the identified values. Gaps in data and previous research are partially offset with 
ǘƘŜ ŀǳǘƘƻǊǎΩ ƧǳŘƎƳŜƴǘ ōŀǎŜŘ ƻƴ ŜŎƻƴƻƳƛŎ ǘƘŜƻǊȅΦ 

                                                 
5 http://macbio-pacific.info/ 
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Unless otherwise stated, all monetary values have been converted to 2020 New Zealand dollars 
(NZD). Values recorded at pre-2020 price levels were converted to 2020 price levels using the 
World Bank Consumer Price Index (CPI) for the Cook Islands. Where appropriate, international 
seafood products were inflated using the Food and Agriculture Organization (FAO) Fish Price 
Index. 

 

5.2 Secondary data sources 

To a large extent the study makes use of existing sources of data to analyse ecosystem service 
values and to identify data gaps. Secondary data sources from the Government of the Cook 
Islands were the 2016 Census, the 2015-2016 Household Income and Expenditure Survey (CISO 
and SPC, 2018), and GDP and migration statistics from the Ministry of Finance and Economic 
Management (MFEM, 2020a; 2020b). The Ministry of Marine Resources provided data records 
for fisheries exports; additional fisheries data were obtained from reports by the SPC (Gillett, 
2016). Other data were obtained from academic studies and project reports. The validity and 
accuracy of these secondary data, which vary among sources, is described following the 
identification, quantification, and valuation of each ecosystem service. 

As far as possible, government staff and other relevant parties in the Cook Islands worked with 
the authors to answer questions, supply information and data, and to identify data gaps for this 
report. Due to travel restrictions in response to the Covid-19 pandemic, the lead consultant was 
not able to conduct any site visits or in-person consultations. Communications between 
members of the research team, stakeholders and data providers were predominantly by email 
or video call. 

 

5.3 Primary data sources 

The study conducted two surveys to collect primary data: 1. Stakeholder consultation survey to 
identify key ecosystem services to be addressed in Marine Ecosystem Service Valuation (MESV); 
2. Household survey to collect information on the use and value of selected ecosystem services. 
The design and implementation of these surveys are described in this section; the results are 
described in section 6. 

An initial consultation of stakeholders in the Cook Islands was conducted during the period 7-26 
August 2020 by email and through an online questionnaire (see Appendix II). The purpose of this 
initial stakeholder consultation was threefold: 1. To inform stakeholders of the MESV study; 2. 
To collect feedback on the ecosystem services included in the study and identify whether any 
important services were missing; 3. To identify and collect relevant data for the study. In total, 
40 stakeholders responded to the survey, representing both public and private sector interests. 

A household survey was used to collect information on public use of the marine and coastal 
environment for: 1. Harvesting of fish and other resources; 2. leisure and recreation activities; 3. 
cultural practices; 4. conservation of biodiversity, native and migratory species; and 5. public 
perception of threats to the marine environment.  

The survey was administered online and distributed through email contacts and social media 
during the period 28 October to 13 November 2020. The survey instrument comprised 38 
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questions and took approximately 17 minutes to complete on average. The full survey 
instrument is provided in Appendix III. 

In total, the survey received 193 responses of which 134 (69%) were complete. A full description 
of the survey sample is provided in Appendix IV.  

 

5.4 Choice experiment valuation method 

To obtain quantitative measures of /ƻƻƪ LǎƭŀƴŘŜǊǎΩ preferences for environmental conservation, 
we make use of the discrete choice experiment (DCE) method. This stated preference method 
uses a public survey to elicit the preferences or values of respondents for specified changes in a 
good or service (Hensher et al., 2005). In the fields of market research and economics the DCE 
method is widely used to obtain information on public preferences that are otherwise not 
observable in consumer behaviour (Johnston et al., 2017).  

In practical terms, a DCE involves asking survey respondents to make repeated choices between 
alternative multi-attribute descriptions of a good or service. It is then possible to estimate their 
relative values of these goods and services by observing the trade-offs that are made between 
attributes (Hanley et al., 2001). In the present study, respondents were asked to choose between 
alternative options for conservation of the marine environment that would be funded through 
hypothetical monthly donations to an administered fund dedicated to marine conservation in 
the Cook Islands. By analysing the trade-offs that respondents made between conservation 
measures and the payment, we were able to quantify their willingness to pay for each measure. 

The attributes used were:  

¶ Fish and shellfish abundance. The abundance of fish and shellfish that can be caught 

¶ Water quality for recreation. The quality of coastal water that can be used for 
leisure/recreation 

¶ Marine biodiversity. The diversity of native and migratory marine animal species 

¶ Cost per month. The monetary amount in NZD that the respondent would be willing to 
pay each month through a donation to an administered fund dedicated to marine 
conservation in the Cook Islands.  

The attribute levels defining each option are represented on choice cards using simple images to 
provide respondents with a visual support for understanding the differences between options. 
The representation of attributes and choice cards were tested for comprehension during a pilot 
survey and found to effectively communicate the provision of each service. An example choice 
card is represented in Figure 5. 
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Figure 5. Example choice card 

5.5 Data gap analysis 

A major focus of this research effort was identifying gaps and weaknesses in data that prevented 
the accurate valuation of marine and coastal ecosystem services. The importance of this exercise 
should not be understated. This report encourages and supports the use of ecosystem service 
valuation in national planning and policy-making, but in many instances a full economic value of 
the human benefits of ecosystems could not be estimated because of a shortage of ecological or 
socioeconomic information. These data gaps are described together with the quantification and 
valuation of ecosystem services in Chapter 6.  
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6 Results 

This section includes the identification, quantification, and where possible, valuation of the Cook 
LǎƭŀƴŘǎΩ most significant marine and coastal ecosystem services. The first subsection for each 
ecosystem service, Identify, describes the ecosystem service and the relation between the 
ecological or biological processes of that ecosystem (the ecosystem functions) and the human 
benefits (the ecosystem services). This subsection also describes the human activities and 
livelihoods that are related to the ecosystem service. The second subsection, Quantify, describes 
data that illustrate the magnitude of the service either in monetary units or ecological measures 
and evaluates data gaps. Where sufficient data could be collected, the third subsection, Value, 
presents the economic value of the ecosystem service. The value represents a quantification of 
human benefits in terms of local monetary currency (NZD). 

The Sustainability and Distribution of ecosystem service benefits is evaluated following the 
valuation of each service. It is important to understand whether human benefits can be 
maintained or if they are expected to decrease because of unsustainable resource use or 
management practices. It is also important to recognise who receives the benefits from the 
ecosystem, whether it be poor or wealthy households, government, visitors or foreign nationals. 
The Uncertainty of each value estimate is also discussed in this section. 

 

6.1 Identification of key ecosystem services 

In the initial consultation survey, stakeholders were shown a list of ecosystem services and asked 
to score each service in terms of importance to the Cook Islands on a scale 0-5 (with 0 = not at 
all important; and 5 = very important). The average scores are represented in Figure 6 and show 
that subsistence fishing, cultural identity, tourism, storm and flood protection, research and 
education, existence of biodiversity, wastewater filtration and recreation are identified as the 
most important ecosystem services (average scores over 4). On the other hand, seabed minerals, 
saltwater filtration, trochus harvest, and sand and coral aggregate were seen as less important 
services (average scores less than 3). 

Respondents were also asked to note any important ecosystem services not listed, which yielded 
several suggestions including the use of the sea for transportation, kinetic energy potential, 
genetic material, regulation of microclimate and regulation of shoreline erosion. Several threats 
and other issues were also raised including deforestation, plastic pollution, the functioning of 
ǘƘŜ ǊŀΩǳƛ ǎȅǎǘŜƳΣ the importance of seamounts, pest eradication, and solid waste management. 

Regarding threats to the marine environment, respondents to the household survey were asked 
to indicate their level of concern for a range of threats on a 1-5 Likert scale. The results are 
summarised in Figure 7. Generally, the level of concern is high but there is evidently higher 
concern regarding plastic waste and sewage and waste water. It is notable that seabed mineral 
exploration is of lowest concern, ǇŜǊƘŀǇǎ ŘǳŜ ǘƻ ǘƘŜ ŦǊŀƳƛƴƎ ƻƴ ΨŜȄǇƭƻǊŀǘƛƻƴΩ ŀǎ ƻǇǇƻǎŜŘ ǘƻ 
actual extraction.      



24 

 

 
Figure 6. Stakeholder rating of ecosystem service importance 

 

 

Figure 7. Stakeholder rating of concern for threats to marine environment  
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6.2 Subsistence fisheries 

6.2.1 Identify 

Subsistence fishing refers to harvesting of seafood species that are consumed, given, or 
exchanged by fishers without any monetary transaction. In Pacific Island countries, particularly 
in rural coastal areas, subsistence fishing contributes significantly to household diets and 
therefore has substantial economic value (Gillett 2009). 

By providing appropriate food and habitat conditions, the marine and coastal environment 
supports the growth and reproduction of a range of fish and invertebrate species that can be 
harvested for food by humans. Each of the target species requires a particular habitat to grow 
and reproduce. The reproduction and growth of fished species, and thus the potential magnitude 
of this ecosystem service, depends on the functions provided by marine habitats, including coral 
reefs, lagoons and pelagic ocean. The functions of each ecosystem depend on natural 
geographical and biological factors, such as coastal bathymetry and sea currents, as well as 
human factors such as pollution, habitat destruction and fishing pressure. Unlike agricultural 
systems, which require consistent and often intensive human labour, these marine ecosystems 
can produce food without human intervention as long as they are not damaged or over-
exploited. 

Many Cook Islands households make use of the marine and coastal environment as a source of 
food and cash income, i.e. many fishers fish for both subsistence and commercial purposes. The 
results in this section focus on the value of artisanal fisheries predominantly for subsistence use. 
Access to coastal resources is linked to land ownership, which is based on traditional land tenure 
systems whereby families have specific sections of land that are passed on through the family 
(land cannot be bought or sold, only leased for a short-term period). People access marine 
ǊŜǎƻǳǊŎŜǎ ŘƛǊŜŎǘƭȅ ƻǳǘ ŦǊƻƳ ǘƘŜƛǊ ŦŀƳƛƭȅΩǎ ǎŜŎǘƛƻƴǎ ƻŦ ƭŀƴŘ, but not from others if they do not have 
a tie/claim/stake to that area, or otherwise permission from the landowning family. Even though 
ǘƘŜ ƭŜƎŀƭ ΨƻǿƴŜǊǎƘƛǇΩ ŘƻŜǎ ƴƻǘ ŜȄǘŜƴŘ ǘƻ ǘƘŜ ƳŀǊƛƴŜ ŀǊŜŀΣ ǘƘƛǎ ŎǳǎǘƻƳ ǎǘƛƭƭ ŀǇǇƭƛŜǎΦ Lƴ ǘƘŜ ƻǳǘŜǊ 
islands this practice is stronger still, with certain families/ villages only allowed to access the 
ǊŜǎƻǳǊŎŜǎ ƛƴ ǘƘŜƛǊ ƻǿƴ ŀǊŜŀǎΣ ŜǾŜƴ ƛƴŎƭǳŘƛƴƎ Ƴƻǘǳǎ όƛǎƭŜǘǎύ ǘƘŀǘ ŀǊŜ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ΨǘƘŜƛǊ ǇŀǊǘΩ ƻŦ 
the lagoon. Although resources will be combined for large occasions, fishers still remain in their 
part of the lagoon for collection. Traditional systems of resource management with associated 
restrictions (ǊŀΩǳƛ) are still used. If a ǊŀΩǳƛ is placed in an area, there is often a complete ban on 
any take from that area, or otherwise a complete ban on harvest of a certain species from that 
area, until the chief declares it to be open again. The strong land tenure laws in the Cook Islands 
have helped to avoid foreign ownership and ensured extensive access to the marine resources 
by local residents. 

6.2.2 Quantify 

The Cook Islands has extensive inshore fish and invertebrate habitat that supports subsistence 
and artisanal fishing, including reef, lagoon and intertidal shoreline (See Table 1). Inshore fishing 
habitat covers 665 km2, which is more than double the total land area of the Cook Islands 
(236 km2). The area of coral reef alone covers 229 km2.  
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Table 1: Inshore fishing habitat area (km2) (Source data: Andréfouët et al., 2005) 

 Reef  Non-reef Total 

    
Penrhyn 33.07 188.87 221.94 
Rakahanga 4.44 3.79 8.23 
Manihiki 14.99 40.31 55.31 
Pukapuka 15.85 6.61 22.46 
Nassau 1.30 0.00 1.30 
Suwarrow 47.53 97.63 145.16 
Palmerston 25.18 34.00 59.18 
Aitutaki 26.44 61.35 87.79 
Manuae and Te Au Otu 15.35 0.00 15.35 
Takutea 2.96 0.00 2.96 
Atiu 6.33 0.00 6.33 
Mitiaro 4.85 0.00 4.85 
Mauke 4.54 0.00 4.54 
Rarotonga 17.50 3.75 21.25 
Mangaia 8.34 0.00 8.34 

    
Cook Islands 228.66 436.31 664.96 

 

The MESV household survey collected information on the type, frequency and quantities of fish 
and shellfish harvested from the marine and coastal environment. The proportions of 
households engaging in subsistence harvesting of ocean fish, reef fish and shellfish are 27%, 30% 
and 28% respectively. Using information on the frequency of fishing trips and the average weight 
of catch, we estimate the average quantity of harvest per household (see Figure 8). The total 
annual harvest is estimated by multiplying the average household harvest by the number of 
households (4,435 ς CISO 2018) ς see Table 2. 
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Figure 8. Average household subsistence harvest of fish and shellfish (kg/household/year) 

 

6.2.3 Value 

The value of the subsistence fishery ecosystem service can be estimated from fish and 
invertebrate harvest data, multiplied by relevant local prices6, less the costs of subsistence 
fishing techniques7, as illustrated by the equation: 

ὠὥὰόὩ ὄὩὲὩὪὭὸ ὛόὦίὭίὸὩὲὧὩ ὌὥὶὺὩίὸὖzὶὭὧὩ ὊέέὨ ὉήόὭὺȢΑ ὌὥὶὺὩίὸ ὅέίὸίΑ   

This formula is applied to estimate the value of subsistence fisheries in Table 2. The gross value 
of subsistence fishing is estimated by multiplying the total annual harvest by average market 
prices, which were obtained from MMR and Gillett (2016). 

The costs of subsistence fishing include basic fishing gear, such as lines, hooks, nets, spears, 
goggles and lights, as well as boats and boat-related expenses such as fuel and maintenance. 
These annualised capital and variable costs must be subtracted from the gross value of harvest 
to determine the net economic value of subsistence fishing. Subsistence fishers are not paid a 
wage, but their time has value. It can be the case that when an opportunity cost of labour (such 
as the average local wage rate) is subtracted from the value of the fish caught, the value of 
subsistence fishing is negative. In other words, fishers are earning less per hour than the typical 
wage rate. Subtracting the opportunity costs of wage labour may be applicable in some cases 
where wage-earning jobs are available to fishers, but in many instances, particularly in remote 
villages where there are no other employment opportunities, there are no true opportunity costs 
for subsistence fishers. We therefore do not subtract an estimate of the opportunity cost of time 
in estimating the net value of subsistence fishing.  

Information on the costs of subsistence fishing is not available so we use estimates based on 
data for fuel costs from MMR for a lower bound cost (16% of gross revenue) and from the 
commercial fishing sector as an upper bound cost (53% of gross revenue). This range of costs is 
used to estimate the range of net values for subsistence fishing (NZD 2.6 ς 4.7 million per year). 
For example, the lower bound estimate of net value (NZD 2,627,108) is computed as the gross 
value (NZD 5,589,591) minus the higher bound estimate of costs (NZD 2,962,483). The mid-point 
in the estimated range of net value is NZD 3,661,182.8  

Comparing these results with earlier estimates of artisanal and subsistence fisheries in the Cook 
Islands provide some measure of context and validation. The HIES (2016) reports that annual 
national household income from fisheries is NZD 544,990. This is a measure of cash income from 
the sale of harvested fish and does not include subsistence use. Subtracting this from our 
estimates implies that subsistence use accounts for 79-88% of household harvest. 

                                                 
6 The relevant prices are for commodities that would be substituted in the absence of the harvested resource. This 
might be the same type of fresh fish available at local markets or other forms of protein (e.g., canned meat). 
Alternatively, resource harvesters might choose to sell their catch instead of consuming it themselves, in which 
case the relevant price would be the price they can sell it for.   
7 Ideally, value would be calculated separately for each different fishing technique (gleaning, spearing, nets, 

handline) since the harvests and costs vary accordingly. 
8 All calculations and data are available in a supplementary Excel file. 
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Gillett (2016) estimates that subsistence fisheries in 2014 amounted to 276,000 kg with a net 
value of NZD 2 million, which is a little lower but similar magnitude to the estimates produced in 
this report. 

Table 2: Value of subsistence fisheries 

 Ocean fish Reef fish Shellfish Total 
     

Average household harvest 
(kg/household/year) 

64 22 5 91 

Total harvest (kg/year) 282,873 99,457 23,442 405,772 

Average price (NZD/kg) 12 15 30  

Gross value (NZD/year) 3,394,473 1,491,856 703,262 5,589,591 

Average household value 
(NZD/household/year) 

765 336 159 1,260 

     

Cost ς low (% of revenue) 543,116 238,697 112,522 894,335 

Cost ς high (% of revenue) 1,799,071 790,684 372,729 2,962,483 
     

Net value ς low (NZD/year)  1,595,402 701,173 330,533 2,627,108 

Net value ς high (NZD/year)  2,851,357 1,253,159 590,740 4,695,257 

 

6.2.4 Uncertainty 

There is little reliable data for subsistence fisheries in the Pacific. Most estimates are dubious 
extrapolations from isolated and/or old data sets that have chronically underestimated 
subsistence harvests (Zeller et al., 2014).  

The estimates in this report are based on the MESV household survey, which has a small sample 
that is likely to under-represent households that rely heavily on subsistence fishing. As such, the 
estimated quantities and values may be an underestimate of the actual scale of subsistence 
fishing. 

6.2.5 Sustainability 

¢ƘŜ /ƻƻƪ LǎƭŀƴŘǎΩ extensive fish and invertebrate habitats should be sufficiently productive to 
maintain a sustainable source of seafood for households that depend on subsistence activities. 
However, resource pressure can be highly localised around villages and care should be taken to 
avoid localised over-harvesting. wŀǳƛΩǎ ŀǊŜ ǘǊŀŘƛǘƛƻƴŀƭƭȅ ǳǎŜŘ ǘƻ ŀƭƭƻǿ ŀƴ ŀǊŜŀ ǘƻ ǊŜƎŜƴŜǊŀǘŜΦ !ŦǘŜǊ 
a given amount of time, the closed area reopens and the ǊŀΩǳƛ rotates to another area so that 
can regenerate. This traditional system of conservation historically works well. It is, however, 
becoming less effective and is poorly regulated and enforced in many islands, most of all 
Rarotonga, hence areas are not able to replenish and are at high risk of depletion. 
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6.2.6 Distribution 

The benefits from subsistence fishing accrue entirely to households within the Cook Islands. 
Subsistence fishing does not generate government revenue or foreign exchange, which means 
that it can be easily neglected in economic planning and policy-making. Despite the uncertainty 
in subsistence fishing data, the proximity of households to marine resources and the limited 
relative income available to most Cook Islands households to purchase imported and/or 
processed foods indicate that subsistence fishing is, and will continue to be, essential for food 
security and the wellbeing of Cook Islands families. This is particularly true for families further 
away from main economic centres and close to nearshore lagoon and reef habitats that are 
accessible to fishing with minimal costs. 
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6.3 Commercial fisheries 

This section evaluates the harvest of seafood that is sold or exchanged via a monetary 
transaction. Commercial fishing is a large component of many Pacific Island economies. The EEZs 
of Pacific Island countries are home to large fish stocks that are used to provide food for people 
throughout the world. The Western Pacific skipjack tuna fishery is one of ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ 
natural sources of animal protein and white meat albacore tuna from southern Pacific waters is 
canned and sold world-wide. Millions of square kilometres of reef and lagoon habitat support 
the reproduction of a wide variety of commercially popular seafood. 

Commercial fishing is divided into inshore fisheries and offshore fisheries. Inshore fisheries occur 
in any reef, lagoon, intertidal zones or other areas that have relatively shallow water and are 
home to non-migratory fish and invertebrate species. Offshore fisheries occur in deep-water 
areas that are home to commercially viable species such as sharks, billfish, and tuna. In this 
section, the focus is on offshore commercial fisheries. 

6.3.1 Identify 

Like most Pacific Island countries, offshore fishing in the Cook Islands is mostly for commercial 
sale and export. Although deep-water and pelagic fish species are sometimes caught by artisanal 
fishers near to shore, offshore fishing is generally characterised by more expensive and 
sophisticated equipment than is used for inshore fishing.  

Currently there is only one Cook Islands-owned and operated offshore fishing company, Ocean 
Fresh, which operates two Rarotonga-based longline vessels. The majority of offshore fishing is 
undertaken by foreign-based vessels, which comprise of two types: 1. Longliners, of which there 
were 33 vessels operating in the Cook Islands zone in 2018 (MMR, 2019); 2. Purse seiners, of 
which there were 50 authorised to fish in Cook Island waters in 2018 (MMR, 2019).  

6.3.2 Quantify 

The level of fishing effort and catch for the domestically-owned and operated longline vessels in 
2019 are reported in Table 3. The volume of catch by foreign-based longline and purse seine 
vessels 2018 is reported in Table 4. 

Table 3: Fishing effort and catch (metric tonnes ς mt) for domestically owned longline vessels 
in 2019 

Days 520 

Fishing effort (hooks set per year) 1,299,600 

Catch per unit effort ς CPUE (kg/1000 hooks) 143 

Total catch (mt/year) 186 
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Table 4: Fishing effort and catch (metric tonnes ς mt) for foreign-based longline and purse 
seine vessels in 2018 (source: MMR 2019) 

Longline vessels 33 

Longline catch (mt/year) 4,050 

Albacore (mt/year) 3,075 

Yellowfin (mt/year) 531 

Bigeye (mt/year) 195 

Blue marlin (mt/year) 108 

Swordfish (mt/year) 41 

 
 

Purse seine vessels 50 

Purse seine catch (mt/year) 34,400 

 

6.3.3 Value 

The net economic benefit (to fishers) of this ecosystem service can be estimated by subtracting 
fishing costs from the gross value of the catch. The remaining value is the value-added of the 
sector. 

The revenue, costs and net value for the domestically-owned longline operator in 2019 are 
reported in Table 5. Information on costs is not available for the foreign-owned operators, so we 
assume that they have the same value-added ratio as the domestic operators. It is possible, 
however, that the foreign owned vessels face lower costs, and so this assumption would result 
in an underestimate of the actual net value of the fishery. This underestimate in costs is likely to 
be even greater for the purse seine fishery where costs per unit are likely to be much lower. The 
revenues and net value for foreign based longline and purse seine vessels in 2018 are reported 
in Table 6. In Table 5 and 6, the estimated net value is computed as the gross revenue  minus the 
cost. For example, for domestically owned longline vessels NZD 1,855,370 - NZD 1,000,000 = NZD 
855,370. 

Table 5: Revenue, costs and net value for domestically-owned longline vessels in 2019 

Total catch (mt/year) 185 

Average value of fish (NZD/kg) 10 

Gross value of catch (NZD/year) 1,855,370 

Costs - licence, fuel, crew, bait, maintenance (NZD/year) 1,000,000 

Cost proportion of revenue 54% 

Net value (NZD/year) 855,370 
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Table 6: Revenue, costs and net value for foreign-based longline and purse seine vessels in 
2018 

Longline gross value of catch (NZD/year) 40,500,000 

Longline cost (NZD/year) 21,828,530 

Longline net value (NZD/year) 18,671,470 

 
 

Purse seine gross value of catch (NZD/year) 68,800,000 

Purse seine cost (NZD/year) 37,081,552 

Purse seine net value (NZD/year) 31,718,448 

  
Total net value (NZD/year) 50,389,917 

 

6.3.4 Uncertainty 

There is much uncertainty about appropriate fishing costs or value-added ratios for foreign-
based vessels. Fishing value-added/  cost ratios reported in the literature range from 80% to 20%. 
The 54% cost ratio used above is a conservative estimate, which may underestimate the true 
economic value of the fishery if foreign owned vessels, and particularly the purse seine vessels, 
face lower operating costs. 

6.3.5 Sustainability 

Stock assessments from 2010 show that South Pacific albacore stocks remain sustainable despite 
evidence of perennial increases in fishing effort and decreases in CPUE that have been forcing a 
significant contraction of commercial longline fishing (SPC, 2014b). The longline technique of 
fishing tends to harvest older fish that have already had a chance to reproduce, making longline 
fisheries less susceptible to overfishing than purse seine fisheries. However, fleets report 
significant declines in harvest and decline in CPUE. Bycatch from commercial fishing is likely to 
impact the populations of some non-target species (Hall et al., 2017). 

6.3.6 Distribution  

The offshore commercial fishery is clearly dominated by foreign-based vessels. In 2018, the 50 
authorised purse seine fishing vessels comprised 16 Korean-, 6 Kiribatian-, 2 Vanuatuan-, 2 
Nauruan-, 2 Spanish-, 1 Marshallese-, and 1 Tuvaluan-flagged vessel, in addition to the US 
multilateral Treaty vessels (MMR, 2019). It is important to note that the majority of the 
estimated value of commercial fisheries accrues to foreign owned vessels. The Cook Islands only 
benefits from their licence fees and sale of catch quotas, which was approximately NZD 18 
million in 2019 (MFEM 2020c), and incurs the cost of managing the resource.  
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6.4 Trochus 

6.4.1 Identify 

Trochus is a type of medium- to large-sized marine gastropod mollusc (sea snail). Tectus niloticus 
(trochus) was introduced to the Cook Islands, and specifically to Aitutaki, in 1957. This sea snail 
is harvested primarily for its shell, which is used to make mother of pearl buttons and decorative 
ornaments. Trochus are usually collected while snorkelling or wading on the back reef shelf. The 
first commercial harvest of trochus took place in 1981. This harvest was comparatively 
unregulated, and around 200 tonnes of trochus were reported to have been harvested over a 
15-month period (MMR 2012).  

At Aitutaki, trochus are normally harvested after resource surveys have been completed and 
have determined an average density of greater than 500 trochus per hectare. Thirteen organised 
community harvests have occurred prior to 2012 (MMR 2012). 

The Aitutaki trochus fishery is managed by the Island Council following the principles of: 
sustainability, ease of implementing a harvest, enforcement of management measures and fair 
distribution of the benefits to the community. The management approaches developed includes 
size limits with a minimum of 80mm and a maximum of 110mm basal diameter, short harvest 
season, and an overall harvest quota that is subdivided equally among the resident community 
(MMR 2012).  

6.4.2 Quantify 

Trochus harvests do not take place every year, and the most recent harvest was in 2015 on 
Aitutaki. Data on the location, year and harvested weight of trochus is reported in Table 7. 
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Table 7: Trochus harvest and value 1981-2015 (source: MMR and Raymond Newnham) 

Location Year Harvest (mt) Price (NZD/mt) 
Gross Value 
(NZD) 

Aitutaki 1981 200 850 170,000 

Aitutaki 1983 35.7 1,250 44,625 

Aitutaki 1984 45.7 1,450 66,265 

Aitutaki 1985 27 1,800 48,600 

Aitutaki 1987 45.1 2,000 90,200 

Aitutaki 1988 18 3,000 54,000 

Aitutaki 1990 26.2 7,000 183,400 

Aitutaki 1992 28 6,350 177,800 

Aitutaki 1995 34 6,000 204,000 

Palmerston 1997 1.5   
Aitutaki 1997 18.4 6,250 115,000 

Aitutaki 1998 31.4 6,500 204,100 

Aitutaki 1999 18 8,250 148,500 

Aitutaki 2001 37 8,500 314,500 

Rarotonga 2001 24.5 1,255 30,748 

Manihiki 2005 3.9   
Aitutaki 2011 18.9 832 15,725 

Aitutaki 2015 19.8 4,126 81,700 

     

35-year total  633  1,949,162 

Annualised  18  55,690 

 

6.4.3 Value 

The gross value of harvested trochus shells is estimated by multiplying the harvested weight of 
shells by the price (see Table 7). The trochus meat might also have some value, but very little is 
sold, and most is eaten by the harvesting families (Newnham ς pers. com.). The estimation of 
the net value to harvesters requires information on the costs of harvesting, which is not 
available. The costs of harvesting are assumed to be low and mainly comprise fuel for boats. 
Harvesting and cleaning does, however, require a large amount of time (Tiraa-Passfield et al, 
2011). 

To arrive at an annual value of trochus harvest, we calculate an annualised value over the 35-
year period that harvesting has taken place. This gives an annual value of almost NZD 56,000. 

6.4.4 Uncertainty 

The value of trochus harvesting is uncertain and highly variable due to fluctuation in the price of 
the shells. Currently there is an over-supply in the Pacific and the price is low. In addition, it is 
not a resource that can be harvested on a regular annual basis, and depends on the assessed 
density across locations. 
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6.4.5 Sustainability 

The trochus resource is systematically monitored, and each harvest is well regulated. Moreover, 
assigned harvest quotas are not necessarily filled.  

6.4.6 Distribution 

The value of trochus is primarily a benefit to local families that participate in the harvest. There 
appears to be interest in improving the post-harvest processing and adding value to the 
products. 
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6.5 Pearls 

6.5.1 Identify 

Pearl farming is currently the most significant type of aquaculture in the Cook Islands (Gillett 
2016). Production has declined since its peak in 2000 when there were 81 farms producing an 
annual yield worth approximately NZD 18 million. At this time, pearls accounted for a large share 
of exports and approximately 20% of GDP (MMR, 2012; Gillett, 2016). Production has declined 
during the past 20 years due to bacterial infection and declining prices in the global pearl market 
(Hambrey, 2011; Gillett, 2016), and in 2014 there were about 10 active pearl farms, with a further 
14 farms operating at a minimal level (Brown, 2015).  

6.5.2 Quantify 

The quantity of pearls bought by the Cook Island pearl exchange is reported in Table 8. This does 
not, however, represent the total production of pearls, which are also sold directly to local 
retailers or exported. Data on the exports of pearls and pearl shells are available but reported by 
value only, not by weight or number. A rough estimate of the total number of pearls produced 
in 2019 is 30,000 pieces (Raymond Newnham, pers. com.). 

6.5.3 Value 

The value of pearls bought by the Cook Island pearl exchange is provided in Table 8. The net 
value is calculated using a rough estimate of the cost of production at NZD 10 per piece 
(Raymond Newnham, pers. com.). The value of pearl exports is reported in Table 9. 

To arrive at an estimate of the total net value of pearl production in 2019 we multiply the 
estimated total production (30,000 pieces) by a price of NZD 20/piece (under the assumption 
that the price of directly sold and exported pearls are likely to be higher than at the pearl 
exchange) less the estimated production cost of NZD 10/piece. This gives an estimated total net 
value of pearl production of NZD 300,000.9 

Table 8: Quantity of pearls bought by the Cook Island pearl exchange 2015-2019 (Source: Inshore 
& Aquaculture Fisheries Division, MMR) 

Year Pearls (pieces) Price (NZD/piece) 
Gross value 
(NZD) Net value (NZD) 

2016 5,130 12.87 66,023 14,723 

2017 6,477 14.64 94,823 30,053 

2018 2,635 13.04 34,360 8,010 

2019 10,458 17.45 182,492 77,912 

 

                                                 
9 30,000*(20-10) = 300,000 
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Table 9: Value of pearl exports 2011-2019 (Source: MMR) 

Financial Year Pearls (NZD) Pearl Shells (NZD) Total (NZD) 

2011/12 339,000 211,000 550,000 

2012/13 241,294 50,000 291,294 

2013/14 203,000 49,000 252,000 

2014/15 301,000 118,000 419,000 

2015/16 314,000 49,000 363,000 

2016/17 203,364 42,000 245,364 

2017/18 219,000 - 219,000 

2018/19 106,971 720 107,691 

2019/20 42,894 86,000 128,894 

 

6.5.4 Uncertainty 

The estimated value of pearl production is based on approximate numbers for the total 
production, price per pearl and also the cost of production. This value is therefore highly 
uncertain.  

6.5.5 Sustainability 

The production of pearls is a closely managed aquaculture process that is not prone to 
overharvesting or other challenges facing open access renewable resources. It is, however, 
susceptible to external impacts in terms of disease, climate change and price fluctuations. 
Globally the production of pearls has become more concentrated and the scale of production 
has increased, leading to lower prices (Tisdell and Poirine, 2008; Johnston et al, 2019). 

6.5.6 Distribution 

In the Cook Islands, pearl aquaculture is conducted by small producers and the benefits accrue 
to these local businesses and employees. Pearl aquaculture is particularly concentrated in the 
Northern Group, predominantly Manihiki, although family members/businesses based in 
Rarotonga that on sell them also benefit. 
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6.6 Sand and coral aggregate  

6.6.1 Identify 

Sand and aggregate are required in the production of construction materials such as concrete 
and asphalt. These materials are either quarried from rock, or mined from land or sea. In Pacific 
Island countries, which have limited land and rock resources, sand and aggregate is often mined 
from beaches, lagoons and reefs and is mostly composed of dead coral. In some places, entire 
structures and sea walls are constructed from coral that has been broken into stackable bricks. 
Sand and coral may also be used for beautification of gardens. Clearly this material provides an 
important service to island communities. Unfortunately, coral does not grow fast enough to be 
considered a renewable resource. 

Since sand and coral aggregate are important construction materials, these resources have 
substantial value to businesses and consumers. Mining, however, can also have significant 
negative externalities, un-priced costs or harms that accrue outside of the mining industry. For 
example, if sand mining on a beach induces saltwater intrusion that contaminates the 
groundwater supply to local villages; the loss of clean groundwater is a negative externality of 
beach mining. Coastal erosion and siltation of reefs are other potential externalities of coral 
aggregate mining, which suggests that mining might negatively affect the provision of other 
ecosystem services such as coastal protection or fishing. 

6.6.2 Quantify 

Only limited information could be obtained on the quantities of sand and coral aggregate 
extracted from the marine environment. This information is summarised in Table 10. To make a 
rough extrapolation from this data, we estimate the annual average quantities of sand (0.7 m3) 
and coral aggregate (0.4 m3) per person. Multiplying these averages by the population of each 
island (excluding Rarotonga, on which sand and aggregate are obtained from terrestrial sources) 
gives a rough estimate of the total quantities extracted each year: 3,068 m3 sand and 1,871 m3 
coral aggregate. 
Table 10: Quantities of extracted sand and coral aggregate 

Resource Source 
Ecosystem 

Island Quantity 
(m3) 

Year Use 

Sand Coastal Manihiki 200 2019 Building construction 

Sand Foreshore Manihiki 300 2020 Building construction 

Sand Beach Palmerston 16 2019 Beautification of gardens 

Sand Beach Palmerston 8 2020 Beautification of gardens 

Sand and Coral Coastal Mangaia 144 2020 Building construction, 
road repairs, earth works 

Coral 
aggregate 

Foreshore Manihiki 150 2020 Building construction 

Coral 
aggregate 

- Palmerston 8 2019 Construction 

 




























































































































































































































































