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Executive summary

This study aimed to estimate the economic value of seven marine and coastal ecosystem services” in
Vanuatu. It is part of the MACBIO (Marine and Coastal Biodiversity Management in Pacific Island
Countries) project, which aims to improve the management of marine and coastal biodiversity in
Pacific Island countries.

Marine and coastal ecosystems provide important benefits for society and contribute to the
livelihoods, food security and safety of millions of people around the world. These benefits (called
ecosystem services) are often not visible in national accounts or in business operations, and their
value is usually only perceived when we lose them. Assigning monetary values to ecosystem services
is a powerful tool which makes these benefits visible and may contribute to improving the wise use
and management of the ecosystems that provide them.

This study used a literature review, expert opinion and results from existing surveys to estimate an
economic value for each of the seven ecosystem services before aggregating the values at the
national scale. The marine and coastal ecosystems valued include open oceans, coral reefs,
mangroves, seagrass, other soft seabed communities and seamounts.

We found that the seven marine and coastal ecosystem services categories assessed in Vanuatu had
a total estimated economic value of Vt 4,266 million (in 2013 Vatu; Table 1), or USS 48 million (in
2013 US dollars; Table 2) per year. Reflecting the uncertainty of this estimate, the value is likely to be
in the range Vit 3,325-5,718 million (USS 37—64 million).

Uses of ecosystems can conflict with each other (e.g. mining of minerals and aggregate and marine
tourism) but our valuation inherently addressed this conflict. For example, if mining has reduced the
value of marine tourism, the lower value for tourism is reflected in our analysis. Any unsustainable
use of ecosystem services (e.g. overfishing) may also lead to a lower value of these services in the
future.

The sum of all the ecosystem service values provided in this report represents a minimum value of
Vanuatu’s marine resources because not all the ecosystem services were able to be valued.

Table 1: Annual economic value of marine and coastal ecosystem services in Vanuatu, 2013 (Vt)

Ecosystem service Annual value-added Minimum Maximum
(Vt million) (Vt million) (Vt million)
Subsistence fishery 577.61 519.76 635.46
Commercial fisheries (total) 623.45 515.76 731.14
Reef fish, deep slope fish, 293.7 264.33 323.96
crabs and lobster
Trochus and similar 8.9 7.565 10.235
Béche-de-mer 4.45 2.67 6.23
Aquarium trading 13.35 8.01 18.69
Offshore fishing 160.2 112.14 208.26
Game fishing 142.4 121.04 163.76

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




Minerals and aggregates 15.13* 15.13 15.13
Tourism and recreation 853.51 612.77 1,095.15
Coastal protection 1,634.75 1,226.06 2,043.44
Carbon sequestration 125.49 1.76 760.95
Research, management and 434 434 434
education

Total 4,266.66 3,325.4 5,718.25

*Gross value — costs could not be estimated.

Table 2: Annual economic value of marine and coastal ecosystem services in Vanuatu, 2013 (USS)

Ecosystem service Annual value- Minimum Maximum
added (USS million) (USS million)
(USS million)
Subsistence fishery 6.49 5.84 7.14
Commercial fisheries (total) 7.01 5.80 8.22
Reef fish, deep slope fish, 33 2.97 3.64
crabs and lobster
Trochus and similar 0.1 0.085 0.115
Béche-de-mer 0.05 0.03 0.07
Aquarium trading 0.15 0.09 0.21
Offshore fishing 1.8 1.26 2.34
Game fishing 1.6 1.36 1.84
Minerals and aggregates 0.17* 0.17 0.17
Tourism and recreation 9.59 6.89 12.31
Coastal protection 18.37 13.78 22.96
Carbon sequestration 1.41 0.02 8.55
Research, management and 49 4.9 4.9
education
Total 47.94 37.4 64.25

*Gross value — costs could not be estimated.

The most economically important ecosystem service valued is coastal protection provided by coral

reefs, mangroves and seagrass, followed by tourism and recreation, fisheries and support to

research, management and education.

Tens of thousands of people depend directly on one or more coastal and marine ecosystem services

in Vanuatu. We identified the following groups that receive significant benefits:

Fishers in the commercial artisanal fishery (> 5,200 households equivalent to approximately 10%

of the households in Vanuatu)

Local families for whom fishing on the reef and in the mangroves is a source of regular protein

(15,500 households, approximately 30% of households in Vanuatu, equivalent to a population of

> 74,000 individuals)

Service providers and users of marine tourism (50 businesses, > 56,000 users per year, mainly

foreigners)




e Real estate owners protected from coastal flooding (equivalent to 2,000-3,400 residences and
43,000-71,000 m’ of hotel infrastructure)

e Tourism businesses that depend on the quality of water and beach formation (> 120 hotels,
1,100 jobs, > 70,000 tourists per year)

e The global community, which benefits from carbon sequestration and biodiversity.

For some specific ecosystem services (e.g. béche-de-mer fishery, trochus fishery, the reef fishery
close to Port Vila, illegal sand extraction), annual harvests are considered close to or above the

sustainable level.
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1 Introduction

1.1 Marine and Coastal Biodiversity in Pacific Island Countries (MACBIO)

Funded by the German Federal Ministry for the Environment, Nature Conservation and Nuclear
Safety (BMUB) for a period of five years, the Marine and Coastal Biodiversity in Pacific Island
Countries (MACBIO) project aims to strengthen the sustainable management of marine and coastal
biodiversity by supporting economic ecosystem assessments, marine spatial planning and
consultations in regard to marine protected areas (MPAs). The economic valuations of marine
ecosystems will contribute to national development plans. The project also aims to assist
governments to extend and/or redesign MPA networks using seascape-level planning. The project
will, in addition, demonstrate effective approaches for site management, including payment for
ecosystem services and other conservation finance tools. Tried and tested concepts and instruments
will be shared with governments and stakeholders throughout the Pacific community and
disseminated internationally.

MACBIO is being implemented in five Pacific Island countries with the support of German Agency for
International Cooperation (GIZ) in close collaboration with the Secretariat of the Pacific Regional
Environment Programme (SPREP) and with technical support from the International Union for
Conservation of Nature (IUCN).

These efforts to support improved management of marine and coastal biodiversity on the volcanic
islands of Fiji, Solomon Islands and Vanuatu and the atolls of Kiribati and Tonga will help countries to
meet their commitments under the Convention on Biological Diversity (CBD) Strategic Plan 2011
2020 and the relevant Aichi targets, including the Programme of Work on Protected Areas and the
Programme of Work on Island Biodiversity.

All five countries are working towards achieving the quantitative Aichi Target 11: 10% of the coastal
and marine environment in protected areas by 2020%. As of 2014, the MACBIO countries had
protected the following percentages of their marine and coastal environment: Fiji = 2%;

Kiribati = 11%; Solomon Islands = > 5%; Tonga = 2%; Vanuatu = > 1%. With the exception of Kiribati,
the countries remain a long way from achieving this Aichi target. Most of the existing MPAs are not
ecologically representative and countries lack the means to ensure the conservation and sustainable
use of resources. Most countries are facing severe challenges in regard to human resources and
funding, inadequate law enforcement and lack of access to the information needed for marine
biodiversity management.

Under the MACBIO project, IUCN Oceania is primarily responsible for conducting national-scale
economic assessments of marine and coastal ecosystem services in all five MACBIO countries,
including conducting a data gap analysis. National reports on the value of marine and coastal

2 Aichi Target 11: By 2020, at least 17% of terrestrial and inland water, and 10% of coastal and marine areas,
especially areas of particular importance for biodiversity and ecosystem services, are conserved through
effectively and equitably managed, ecologically representative and well connected systems of protected areas
and other effective area-based conservation measures, and integrated into the wider landscapes and
seascapes.



ecosystem services will be provided to countries to inform marine spatial planning and marine
resource management in general. This is one of those reports.

1.2 Problem statement

Although the people and economies of the Pacific Island countries depend to a large extent on
marine and coastal ecosystems, marine resource management should receive more 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 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:

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

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

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

e 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 service stocks and
flows at the national level

e 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 species diversity. This, in turn, will help to sustain the benefits that people
derive from those marine and coastal ecosystems.

1.3 Purpose and objectives

The MACBIO project has undertaken national economic assessments of marine and coastal
ecosystems in the five project countries in a manner compatible with the global The Economics of
Ecosystems and Biodiversity (TEEB) initiative. The work aims to contribute to national development
plans and marine resource management policies and decision-making.

The principal objective of the economic component of MACBIO was to help countries to identify,
qguantify and, as far as possible, value in monetary units the most relevant marine and coastal
ecosystem services in each MACBIO country. This should result in a national assessment of the
human benefits of 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 within the reports can be used to guide, design and develop marine resources management



plans, policies, assessments, legislation and tools, such as MPAs and environmental impact
assessments.

This economic valuation is intended to enhance ecosystem-based marine and coastal resource
management to 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 to
securing and strengthening local livelihoods and food security.

1.4 Description of the geo-political boundaries of analysis (scope)

With an area of 180 million km? the Pacific represents around 50% of the global sea surface and a
third of the Earth’s surface. The 22 Pacific Island States and Territories comprise more than 200
mountainous volcanic islands and some 2,500 flat islands and atolls. The Exclusive Economic Zones
(EEZs) of the five project countries cover about 7,560,000 km?, an area the size of Australia. The
project region is one of the world’s centres of marine biodiversity, with an unusually large number of
endemic species. Despite the outstanding importance of this biodiversity for people’s food and
livelihoods, comprehensive species and habitat inventories are often lacking, as well as adequate
valuation of the ecosystem services they provide to people.

MACBIO adopts a national-scale assessment of the economics of ecosystem services and biodiversity
as a direct result of the factors that contribute to a lack of appropriate information to manage the
natural wealth of Pacific Island nations.

In Vanuatu we chose to conduct a national assessment in part because it would have the largest and
broadest potential relevance to policy and decision-makers. Furthermore, the human resources and
funding required to conduct valuations specific to each policy or initiative related to the marine
environment are unlikely to be available in small Pacific Island countries. An overview of the national
value of marine and coastal ecosystem services can be used in a variety of ways, in a manner that
policy-specific analyses cannot. Consider, for example:

e Although subsistence marine and coastal resource use and management primarily takes place at
the village or community level, it does so within an economic and policy context at a national
scale.

e Commercial fishing is often managed at the national scale (if not the regional (international)
scale).

e Infrastructure investment decisions to mitigate disaster risk in coastal zones are often best
managed through national planning processes in this region.

e Most Pacific Island nations have only one international airport, one main deep water port and
one primary commercial centre, so any economic development policy relying on these (e.g. to do
with marine tourism) becomes an issue of national policy.

e Many Pacific Island nations have committed to national planning and policy efforts under one or
more UN Conventions. National-scale capacity-building, data collection, storage and analysis will
help to reduce redundancy and perhaps create synergies with other parallel efforts and country-
scale commitments in the region.

e Many of the compensatory and regulatory policy tools available and being used to promote
behaviour in line with both natural wealth management and sustainable economic development
objectives are most often national-level tools. These might include payment for ecosystem
services approaches, entry and/or exit fees, hotel taxes, taboo seasons, catch limits, use of coral



for construction materials, clearing of mangroves, water, sewage and solid waste disposal,
among other issues and concerns.

1.5 Reportintroduction

This report provides details of the country-specific context within which the economic evaluation
was conducted and then explains the methodological framework for the analysis. The specific
methods applied in the report are discussed briefly; see Salcone et al. (2015) for the detailed
methods. This report depends mainly on existing data and reports, synthesises this information and
draws conclusions where possible. In the process, the work has revealed important knowledge gaps
and future high priority data collection steps.

This study focused on economic valuation of a range of marine and coastal ecosystem services at a
national scale. Specifically, the study team conducted desktop reviews to determine the commercial
uses of marine resources (subsistence and commercial fisheries, tourism and mining) and assess their
economic value. The team also conducted a desktop review of indirect uses of marine ecosystems
(coastal protection, carbon sequestration, research, education and management) and assessed, as
far as possible, their economic value. Figure 1 illustrates the ecosystem services analysed in Vanuatu.
At the minimum, the human benefits from marine and coastal ecosystems are described in detail.
Following identification and description, marine ecosystem services are quantified, if data are
available, and, where possible, economic valuations for the marine services are provided.

Main marine and coastal ecosystem
services in Vanuatu

Commercial oy
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aggregate T?:;;’; iz’:vd against coastal
mining LT )| floods |

Figure 1: Selected marine and coastal ecosystem services in Vanuatu



This report presents results for the following ecosystem services:

Subsistence fishing, corresponding to the non-commercial fishery where all catch is
consumed, given or exchanged but no monetary transaction takes place®. Fishing for
ceremonies for specific events or celebrations form part of the subsistence fishery*.
Commercial fishing, including professional and non-professional inshore fishers well as
pelagic fisheries and sport fishing. This fishery corresponds to all capture of pelagic, deep
sea, nearshore and inshore reef and mangrove fish and invertebrates sold for food or for
shells. Food can be sold as fresh or prepared (e.g. laplap).

Mineral and aggregates extraction includes mining for aggregate and for polymetallic
seafloor massive sulphides (SMS) found at sub-sea hydrothermal vent sites) which could
contain significant quantities of copper, gold, zinc, silver and other commercially viable
minerals.

Tourism, covering all activities linked to coastal ecosystems such as underwater tourism, day
tours and recreational boating in Vanuatu (mainly in Efate and Santo). The accommodation
expenses associated with these activities are also included.

Protection against coastal flooding. Coral reefs and mangroves are natural barriers to coastal
storms and lessen the damage of severe weather events. In this study, we identified the role
of marine ecosystems as well as the value of the damage avoided due to their presence.
Carbon sequestration. Seagrass and mangrove ecosystems store carbon in living biomass and
soil. Based on available habitat data, we quantified and valued the stock of carbon
sequestered.

Research, education and management. Marine and coastal ecosystems attract official
development aid conservation projects as well as scientific research from around the world.
They also offer education opportunities to students of all ages. The details and value of these
projects are described.

For each of these ecosystem services, the study provides a quantification and economic valuation

(where possible) of the service as well as an identification of the main beneficiaries. An assessment

of the sustainability of current use of each ecosystem service is also presented.

In the methods section, we discuss the methods used for estimating values of ecosystem services.

We also address the following considerations:

We estimated the potential versus the sustainable level of the ecosystem service. The
estimation of a monetary value to characterise the ecosystem service (e.g. fishery, tourism,
mining) must be contextualised with information about environmental sustainability and the
potential of the ecosystem services evaluated.

We distinguished between ecosystem processes and systems. We defined core ecosystem
processes and beneficial ecosystem processes, and how the latter are involved in producing
ecosystem services to humans.

Understanding and addressing ecosystem connectivity. Because coastal habitats are
biologically linked, we had to allow for the effect of connectivity on our assessment of the

3 This definition also applies to the recreational fishery, which was not included in this analysis.

4 Even if monetary transactions occur, fish sold in the village during fund-raising activities have been included in

this category due to the low (below market) price of fish.



ecological functions underlying key ecosystem services (e.g. fishery, coastal protection). In
that sense, no individual valuation per ecosystem (coral reef, mangroves, seagrass, open
ocean, sea mounts) is presented. Results are provided for each of the seven ecosystem
services and a consolidated valuation summarises both the economic valuation and the
quantification of the beneficiaries.

The report provides some recommendations and identifies next steps to be taken.



2 Context

2.1 Demographic and economic country profile

The Republic of Vanuatu is an archipelago of 82 islands in Melanesia that is inhabited by
approximately 224,000 people (Figure 2). The country is a parliamentary democracy founded in 1980
after a history of colonisation by France and Great Britain. The country recognises French, English,
and Bislama as its national languages, but there are more than 130 distinct languages spoken by
different members of the ni-Vanuatu. Vanuatu’s economy has had a turbulent history as the country
struggled to establish sound economic policies. In 2003, the government passed a series of
institutional reforms designed to encourage economic growth, including deregulating the airline and
telecommunication industries. The reforms were successful and GDP growth averaged approximately
5% annually from 2003 to 2010. The country’s economic growth has been sustained by strong
contributions from the tourism, services, construction, and real estate industries (ADB 2009). The
country’s demographic growth rate is among the highest in the Pacific (ADB 2009) but the growth of
the economy outpaced population growth, increasing per capita GDP.

Tourism is the largest revenue-earning industry in the country and economic growth will need to be
at least partially achieved through the expansion of the tourism industry (Klint et al. 2012). This will
create challenges not only for urban communities, which will need to make investments in
infrastructure and labour while conserving natural resources, but also to rural communities who
must protect their cultural and natural heritage (Verdone and Seidl 2012).

Vanuatu'’s fisheries are predicted to come under increasing pressure (Bell et al. 2009). The country’s
demand for fish is expected to increase by 147% and 37% in urban and rural areas respectively.
Meeting this demand will require careful resource stewardship to maintain the health and resilience
of fish stocks. This is especially important for rural communities that disproportionately rely on
marine resources for their livelihoods.

The Household Income and Expenditure Survey (VNSO 2012) estimated the average income of rural
households in Vanuatu at approximately USS 500° per household per month. This revenue is
equivalent to international USS 1100 adjusted for purchasing power parity (Heston et al. 2011).
Approximately 30% of this income comes from subsistence production.

> Conversion based on exchange rate of USS$ 1=Vt 89
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2.2 Institutional context

This section summarises the parts of government with responsibilities that impact on marine
resource management and conservation and that could use marine ecosystem service valuation data.

Prime Minister’s Office — The Office is responsible for the national development plan which sets the
tone and priority of natural resource management including marine resource management. The
office also gathers data on major sectors (i.e. agriculture) but not subsistence values.

Department of Environment Protection and Conservation — Environmental impact assessment is
used in Vanuatu to put monetary values on damage to ecosystems, but not to put a value on healthy
ecosystems. The department has studied wetland ecosystem services and made lists of what services
they provide; they have also done limited biodiversity assessments in protected areas.

Department of Fisheries — This department is responsible for all aspects of management of
Vanuatu'’s fisheries. The main fisheries concerns are the coconut crab (managed under the Fisheries
Department Act (2000)) and the béche-de-mer for which a Total Allowable Catch system is being
established. Coastal fisheries, more generally, are of concern in Vanuatu; development of a Coastal
Fisheries Management Policy was initiated in 2014.

Department of Forestry — The department’s jurisdiction includes mangroves. The department has
conducted some carbon accounting exercises putting financial prices on ecosystems (including
mangroves), but on a very small scale. Forestry has conducted stock assessment of forests (mainly
assessing the value of timber).

Department of Tourism — Tourism in Vanuatu is an important source of revenue and is largely
reliant on marine resources. The department conducts strategic planning for tourism development
and, to inform this effort, produces quarterly reports and data on incoming and outbound tourists
and the main purpose of visits, etc. The importance of the ecosystems on which much of the tourism
value is based is not assessed.

Vanuatu National Statistics Office (VNSO) — Social statistics gathered by VNSO include data on
education, health and the labour force. Fishing activities are also measured. For example, there is
quarterly information on commercial catch, information on fishing tax and fishing licences but no
information on subsistence catches.

Public Works Department — The department is responsible for public works which can often have
impacts on the marine environment. Small collections of natural resources are quantified but not
entire ecosystems. For example there is compensation offered for resources that are destroyed
when new roads are constructed and there is a standard rate for the destruction of a coconut tree or
sandalwood tree, but this does not represent an entire ecosystem.

Department of Geology and Mines — This department is responsible for deep sea mining. They also
provide estimates on hectares of land used to start quarries.

Although Vanuatu is governed by a parliamentary democracy, village chiefs have an important role in
decision-making at the village level, including decisions about the management of marine and coastal
resources.



2.3 Policy context

The Constitution of the Republic of Vanuatu 1980 recognises the significant requirement to
safeguard the national wealth, resources and environment for current and future generations.
Beyond this, there are many pieces of legislation and subordinate plans and policies which are
pertinent to the use and management of the marine ecosystems of Vanuatu, most of which could be
implemented in a more informed manner with additional information on the value of those
ecosystems. The most relevant legislation and policies are:

National legislation

Maritime Zones Act No. 6 of 2010

Convention on Biological Diversity (Ratification) Act No. 23 of 1992
Environmental Protection and Conservation Act [CAP 283]
Fisheries Act No.10 of 2014

Agreement Establishing the South Pacific Regional Environment Programme (SPREP) (Ratification) Act
No. 21 of 2005

DSM Legislative Review Vanuatu 2013

Framework Convention on Climate Change (Ratification) Act [CAP 218]
Maritime Conventions Act [CAP 155]

Mines and Minerals Act [CAP 190]

National Parks Act [CAP 224]

Shipping Act [CAP 53]

International conventions

UNCBD Strategic Plan: Aichi Targets

National policies, strategies and plans

Priorities and Action Agenda 2006-2015

National Environment Policy

Tuna Management and Development Plan

National Biodiversity Strategy and Action Plan, 1999

National Adaptation Programme for Action

Integrated Coastal Management Framework and Implementation Strategy, 2010
Plan of Work on Protected Areas (Not submitted yet according to CBD website)
Climate Change Policy draft 30 January 2015

An analysis of the relevance of these laws, plans and policies is discussed in detail in Dovo and
Muldoon (2015).
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2.3.1 Policy applications for marine economic evaluation

Many discussions were held with government staff in Vanuatu regarding the both the concept and
future use of economic valuations of marine ecosystems. In particular, the application or
development of policies, plans and legislation were discussed. These discussions took the form of

one-on-one conversations and workshops.

Figure 3: Workshop participants at an Ecosystem Services Valuation workshop held in Port Vila,
Vanuatu (February 2015)

An initial workshop (September 2014) in Vanuatu discussed emerging issues such as overfishing of a
certain species and development trends. A follow-up workshop (February 2015; Figure 3) identified
additional uses of the economic valuation results (see participant and meeting lists in Appendix II:
Record of meetings and workshop participants). It was clear that both government and non-
government stakeholders at the workshop were interested in understanding valuation of marine
resources and a process to quantify the monetary value of Vanuatu’s ecosystems. Some of the main
uses for economic valuation of Vanuatu’s marine and coastal ecosystems that were identified were:

¢ to build the value of subsistence fishing into decision-making because sometimes decisions
made are based on erroneous, incomplete or no data

e to better integrate marine biodiversity values into planning by all government agencies
directly involved with policy development that impacts on marine resources e.g. tourism

e toinform the development of the Coastal Fisheries Policy

* to assess the relative pros and cons of alternative development and/or management actions
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e to contribute to national planning

e for use in environmental impact assessment processes

e for vulnerability assessments, spatial planning and other initiatives in the area of disaster risk
reduction

¢ toinform decisions about compensation for damage to marine ecosystems

e to contribute to ecosystem-based approach projects e.g. Global Environment Fund (GEF)
Integrated Sustainable Water Resource and Wastewater Management project

e tojustify budgetary items to the Department of Finance

e to evaluate the impact of crown-of-thorns starfish on communities/reefs

e to revise fines and penalties

¢ to develop means to assess the relative value of biodiversity or ecosystem services versus
threats such as invasive species

e to better justify the protection of mangrove ecosystems and healthy coral reefs

e toinform the development of an Oceans Policy.

There was also a desire to:

e increase human and technical capacity in economic valuation

e use the existing work as a basis to undertake more comprehensive economic valuation
studies or complement work on specific project sites

e ensure the independence of analyses that quantify marine resources (vested commercial
interests were identified, e.g. to do with deep sea mining and tuna fishing, that are
inappropriately leading quantification of marine resources)

e centralise the location for economic valuation data storage (e.g. National Statistics Office), or
encourage ministries to improve data storage and management

e cross-match economic valuation results with national statistics databases.

2.4  Related projects and initiatives
Within Vanuatu there are ongoing projects or initiatives with similar or related goals. They are
described here to identify points of leverage, collaboration or synergy. MACBIO data identification

and the national economic assessment provided here may serve as valuable contextual information
or baseline values for these projects or provide additional complementary information.

Fish Aggregating Devices

GIZ and the Secretariat of the Pacific Community (SPC) have measured income to fisherman using
Fish Aggregating Devices (FADs).

Mangrove Ecosystems for Climate Change Adaptation and Livelihoods (MESCAL)

In conjunction with the Department of Environment Protection and Conservation, this project has

conducted a socioeconomic valuation of mangrove ecosystems. Two sites have already been
completed — Eratap and Crab Bay.

Live and Learn

The NGO Live and Learn works with communities to put dollar values on the services they obtain
from their forest by asking what it would cost the community if they could not get those services due
to deforestation. Live and Learn has developed a cost-benefit analysis comparing conventional
logging and carbon unit sales and has developed methods for calculating carbon sequestration
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services provided by protecting forest that would be logged, by reforesting land with mixed species

trees, or by moving a community's main source of income away from copra (which leads to

deforestation) to sustainable land management (e.g. value-added nut production, agroforestry,

carbon incomes). They have also conducted a small survey on socioeconomic impact of movement to

sustainable land management livelihoods (baseline only).
Restoration of Ecosystems Services against Climate Change Unfavourable Effects (RESCCUE)

RESCCUE, a project run by the SPC, is a five-year initiative to support integrated coastal zone

management using economic tools. RESCCUE will conduct ecosystem service valuation as necessary

to inform management plans and develop sustainable bio-finance mechanisms at pilot sites in French

Polynesia, Fiji, Vanuatu and New Caledonia. Other projects of relevance include:

¢ Pacific Adaptation to Climate Change Cost-Benefit Assessment study (coastal infrastructure)

¢ United Nations Development Program (UNDP) Building Climate Resilience Project

e Melanesian Spearhead Group Alternative indicators of wellbeing for Melanesia project

e Vanua Tai Resource Monitors

e Vanuatu Cultural Centre (VKS) cultural sites listing
* Oceanwatch assessments

e REDD+° study (Santo)

¢ Global Environment Fund Pacific Alliance for Sustainability (GEF-PAS) conservation project

e Blue Carbon study
e Work on MPAs in North Efate.

In addition, there are a number of international, regional and sub-regional commitments, projects

and/or initiatives that are relevant to this work.

Sustainable use and conservation of marine and coastal biodiversity are priority action areas of the
Strategic Plan of the CBD. The Pacific CBD member states (including Vanuatu) have expressed their
commitment to the implementation of the extensive CBD resolutions on the conservation and

sustainable use of marine and coastal biodiversity.

In this regard the project responds to the needs of Vanuatu by:

e assisting the government to achieve the Aichi targets as a contribution to the CBD Strategic

Plan for Biodiversity 2011-2020.

e implementing actions outlined in Vanuatu’s National Biodiversity Strategies and Action Plan.

e contributing directly to the CBD Program of Work on Protected Areas, especially to
attainment of Aichi Target 11.

e assisting with implementation of the CBD Program of Work on Island Biodiversity in
accordance with the CBD COP 11 decision.

Beyond the CBD, Vanuatu has other commitments, interests and projects that this report can
contribute to by, for example:

e contributing to implementation of the Pacific Regional Environment Strategic Plan 2011-

2015

® REDD+ is a United Nations initiative aimed at Reducing Emissions from Deforestation and Forest Degradation.
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e implementing some of the principles for regional integration and cooperation for the
purpose of conserving marine resources formulated in the Pacific Oceanscape Framework
and supported by high-level decision-makers

e initiating a System of Environmental-Economic Accounts (green national accounting)

e contributing to other projects, such as Ridge-to-Reef and RESCCUE.

Through its implementation partners the project is a member of the Marine Sector Working Group of
the Pacific regional organisations (Pacific Island Forum Secretariat (PIFS), SPREP, SPC, and the
University of the South Pacific) and locally active international environmental NGOs. This allows for
project activities to be coordinated with projects in other target countries and to serve as an example
in other Pacific Island States and Territories.

The transferability of successful approaches is enhanced by involving representatives of other
regional institutions and by running workshops at regional events attended by all Pacific Island
states, such as the Pacific Climate Change Roundtable and the Pacific Island Roundtable for Nature
Conservation.

Dissemination of the knowledge gained from the project and its incorporation into global and
regional processes is promoted through continuous dialogue with relevant global institutions (TEEB
Global, UNEP World Conservation Monitoring Centre, European Union (EU) Joint Research Centre
and IUCN World Commission on Protected Areas) and cooperation with ongoing BMUB International
Climate Initiative projects in the field of marine and coastal biodiversity.
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3  Conceptual framework

The primary purpose of this assessment was to provide decision-makers and policy-makers (at all
levels) with information about the value that people place on their marine and coastal ecosystems.
This was with a view to inform the development of those decisions and policies with more concrete
information about marine ecosystem values that are otherwise not fully appreciated or considered.
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 within
Vanuatu (see Appendix Il: Record of meetings and workshop participants).

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 biological 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 the ni-Vanuatu is a powerful tool to make these benefits visible and improve their
wise use and management. The process of assigning monetary values to ecosystem services that
benefit people is called economic valuation.

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 markets’. While economic activity from market
transactions is often used to calculate economic value, economic activity is not in and of itself a
measure of human benefit. Economic activity, however, is an interesting measure®. The number of

7 Analysis of economic activity often focuses on ‘multiplier effects’, that is, the proportion of cash flows from
one industry that spill over into other industries due to inter-industry linkages.

8 GDP, produced through the System of National Accounts (SNA), is a measure of economic activity. The UN
Statistics Division 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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formal sector jobs and the likelihood 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.

In assessing and comparing ecosystem services, there are sometimes 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.

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; consumer surplus is the
benefit received by individuals who purchase or freely enjoy a good or service. For market
transactions, producer surplus is synonymous with value-added or profit.

Willingness-to-pay and willingness-to-accept

Benefits are quantified by an individual’s willingness-to-pay (WTP) or a business’s willingness-to-
accept, or rather, how much money an individual or business would willingly trade for providing or
receiving a good or service. The difference between consumers’ maximum WTP and what they
actually pay is the consumers’ benefit from the transaction. Consumer WTP is represented
graphically as a demand curve.

Total economic value

The total economic value of an ecosystem service includes all of the net benefits humans receive
from that ecosystem service. Total economic value is a quantification of the full contribution
ecosystems make to human wellbeing. Total economic value includes market value 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 functions.

In practice, total economic value is nearly impossible to calculate 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
total economic value of the fishery is a sum of the producer and consumer benefits. However,
consumer benefits are 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 represent total economic value.

Further definitions can be found in the glossary (Appendix I: Glossary).
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3.2 The Economics of Ecosystems and Biodiversity

As an implementing partner on the MACBIO project, IUCN Oceania is responsible for national-level
assessment of marine and coastal ecosystem services in Fiji, Kiribati, Solomon Islands, Tonga and
Vanuatu. These national reports on marine and coastal ecosystem services follow the approach for
assessing ecosystem services developed by the TEEB initiative (www.teebweb.org). The TEEB

approach comprises six steps:

Specify and agree on the relevant policy issues with stakeholders
Identify the most relevant ecosystem services

Define information requirements and select appropriate methods
Quantify, then value, ecosystem services

Identify and appraise policy options and distributional impacts

o v A WwWN R

Review, refine and report

The MACBIO model for economic assessment of ecosystems was to conduct research in partnership
with local organisations and government representatives to improve their capacity to analyse and
synthesise ecosystem valuation data. In addition, this collaborative approach contributed to in-
county understanding of, and belief in, the results of the ecosystem service valuations. Capacity
development included basic training on resource economics concepts, recommendations for
modifying or improving data collection, discussions about how economic service valuations could be
used in government and elsewhere and ongoing monitoring and evaluation of ecosystem service
values to achieve sustainable development. To this end, the ecosystem service valuation included the
participation of government staff and local resource managers to permanently augment the capacity
of country nationals to use ecosystem data and economic valuation in development of policies and
resource management decision-making.

Stakeholder workshops and meetings were held to identify specific applications for the economic
valuation in Vanuatu including the policy issues that could be supported by more information about
the values of ecosystem services (TEEB Step 1). The policy issues identified by stakeholders covered a
wide range of topics (see Section 2.3.1). Given the resource constraints in these small countries, it
was deemed unlikely that a detailed marine economic service valuation would be conducted for
every policy context described. It was decided, therefore, to conduct a more generic marine
ecosystem service valuation which could be used in whole or in part to inform a range of different
existing and potential policy and decision-making situations in Vanuatu. These workshops, and
individual discussions and existing documentation, helped to identify the most relevant ecosystem
services per country (Step 2).

Steps 2—-6 were conducted by IUCN staff with in-country colleagues following the approach of the
TEEB initiative. TEEB encourages economic valuation practitioners to engage with stakeholders not
just to identify needs and policy applications for the ecosystem service valuation but also to develop
methods for valuation that meet those particular needs and to ensure that the data provided are
useful and relevant. In addition, in-country colleagues advised about the best way to communicate
the results to relevant stakeholders. This report forms the basis for any communication products.

A methodological guidance document (Salcone et al. 2015) was created in consultation with the
country-based research teams to ensure consistent treatment across the five study sites, as far as
possible.
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It is anticipated this initial baseline report will provide a platform from which to identify priority
actions — in terms of national policy development, national and watershed-scale data collection,
regular analysis, planning and outreach — that better incorporate ecosystem service stocks, 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 of different
management decisions; 2) as a technical tool to set prices for protecting resources or compensation
for ecosystem damages; 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 — general information for planning
and advocacy.

During workshops and other discussions stakeholders explicitly identified a range of uses of the
marine ecosystem valuation results for Vanuatu (see Section 2.3.1).
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4 Literature review

Published work on marine ecosystem service valuation in Vanuatu is limited, particularly in the peer-
reviewed literature.

Site-specific studies in Crab Bay and Eratap found that mangroves in Crab Bay had an estimated total
economic value of USS 596,351 per year and that Eratap mangroves had an estimated total economic
value of USS 270,698 per year. Crab Bay mangroves were valued at USS$ 4,375 per hectare per year,
and Eratap mangroves were valued at USS 781,566 per hectare per year. The values included those
associated with fisheries, wood extraction, tourism, protection against waves, bioremediation,
sediment trapping and carbon sequestration. Methods used included surveys of local fishers and
calculation of market values, avoided costs, replacement costs and willingness-to-pay. Nearly 800
people depended on one or more mangrove ecosystem services in Crab Bay; 400 people depended
on mangrove services in Eratap (Pascal and Bulu 2013).

The same study estimated the net economic value of subsistence, commercial and recreational
fisheries at Crab Bay and Eratap. On average in Crab Bay, subsistence fisheries were valued at

USS 1,334 per hectare and commercial fisheries at USS 851 per hectare (recreational fisheries were
non-existent in Crab Bay). In Eratap, subsistence fisheries were valued at USS 2,914 per hectare,
commercial fisheries at USS 1,382 per hectare and recreational fisheries at USS 78 per hectare.
Values were calculated by conducting a business expenditure survey of fishers, quantifying catch
volumes and examining the replacement price of fish protein as well as final consumer prices (Pascal
and Bulu 2013).

There have been a few regional studies of the value of ecosystems and ecosystem services
throughout the Pacific Islands region. 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
USS 4.11 billion or USS 79,000 per square kilometre per year (2014 dollars). This value was based on
an extrapolation from Pacific case study estimates. Direct use values made up USS 2.22 billion of this
estimate, and indirect and non-use values made up USS 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 USS 4.20 billion or USS 593,726 per square kilometre per year within the 22
Pacific Island States and Territories. This value included USS$ 2.48 billion from direct use values
(subsistence and artisanal fishing, shoreline protection, fuelwood production) and USS 1.71 billion
from indirect and non-use values (cultural and social values, existence values) (Seidel and Lal 2010).

In a report prepared for the Asian Development Bank (ADB), the Pacific Islands Forum Fisheries
Agency (FFA) and the World Bank, 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 was estimated at more than USS 2.29 billion per year (2014
dollars, from Gillett 2009). This value was estimated to contribute as much as 10% of gross domestic
product in the region. Pacific Island States and Territories received an additional USS 89.6 million per
year in access fees and other charges to foreign fishing vessels. This amount has increased
substantially since this report was published. Of this value, coastal commercial fisheries contributed
an estimated annual value of USS 183.1 million, and coastal subsistence fisheries an estimated
annual value of USS 221.4 million. These values were based on fish prices at the dock (adjusted to
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2014 dollars from Gillett 2009). The same report estimated that the annual value of offshore fishing
in all Pacific Island States and Territories in 2007 was more than USS 1.7 billion, including more than
USS 681 million per year for locally-based fisheries and USS 1.23 billion per year for foreign-based
fisheries. These values were also based on dockside prices (adjusted to 2014 dollars from Gillett
2009). Most of the value of inshore fisheries and some of the value of locally-based offshore fisheries
accrued within the countries. Most of the value of the foreign-based fishing accrued to the foreign
fleets and foreign countries where the catch was unloaded.

According to a later study for the Western and Central Pacific Fisheries Commission (WCPFC) in 2012,
the total estimated annual value of delivered tuna captured in the Western and Central Pacific Ocean,
based on prices paid at the processor, was USS$ 7.4 billion (in 2014 dollars). This amount included
value-added through transportation and initial processing. Tuna caught using purse seine nets
accounted for 56% of the total value; tuna caught in the longline fishery made up 27%. Skipjack
represented 49% of the total value; yellowfin made up 30%; bigeye accounted for 15%; and albacore
was just 6%. In 2012, fishers caught more than 2.6 million tonnes of tuna, the highest volume on
record and 59% of the global tuna catch (WCPOC Scientific Committee 2013).

20



5 Methods

The general methods are presented in Salcone et al. (2015). Specific details of methods applied in
this report are presented below or in the relevant sections of the report.

As far as possible, government staff and other relevant parties within Vanuatu worked with the
authors to answer questions, supply information and data and to identify data gaps for this report
(TEEB steps 1-4). See Appendix Il: Record of meetings and workshop participants for the list of
people consulted. These colleagues also identified in-country policies, plans, strategies and other
marine resource management tools to which this work could contribute (see Section 2.3.1).

51 Overview of estimation methods

This analysis identified seven key marine and coastal ecosystem services that are described and
valued in this report:

Subsistence food
Commercial food
Minerals and aggregate
Tourism and recreation
Coastal protection
Carbon sequestration

No vk wnN e

Environmental research, management and education

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

The detailed and specific mathematical methods and data requirements for estimating the value of
these seven marine and coastal ecosystem services are provided in Salcone et al. (2015). This is a
methodological guidance document created in consultation with the country-based research teams
and other Pacific resource economists to ensure consistent treatment across the five study sites.

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. Where sufficient 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 value or references to other locations with data on the identified values. Gaps in data
and previous research are partially offset by the authors’ judgment based on economic theory.

Introductions to specific methods used to value each of the seven ecosystem services are given in
Chapter 6. Information in the report that has no citation or source is based on the personal
knowledge of the authors. Similarly, in some cases, unpublished data were sourced from government
departments and have no further reference.

Unless otherwise stated, all values have been converted to 2013 US dollars (USS) and local Vatu (Vt).
Currencies are converted using the most appropriate method to facilitate comparison of the
magnitude of the benefits or costs, using price or currency inflation indices. An exchange rate of

Vt 89 to USS 1 is used throughout the report.
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Within the methods, it was necessary to consider the following issues:

1. How do we deal with potential vs sustainable levels of subsistence fisheries, commercial
fisheries, mining of aggregates and minerals, and tourism?

If actual yields surpassed the maximum sustainable yield (MSY), we only considered that part of the
yields below MSY. The underlying aim was to limit this valuation to ecologically sustainable activities.

The limited information available for mining of aggregates and minerals and the paucity of
references in the literature made it difficult to obtain an accurate estimate of sustainable volumes of
sand extracted or exploitation of minerals.

For tourism, we considered the number of tourism visits (less than 100,000 in 2013) and calculated
visitation rate (number of visitors per hectare of reef per year) at the main tourism sites in Efate and
Santo (the two main underwater destinations). We compared this number to international
references on intensity of reef recreation (Hawkins and Roberts 1992; Scura and van’t Hof 1993;
Davis and Tisdell 1996; Harriott et al. 1997; Barker and Roberts 2004; Uyarra et al. 2008; Hasler and
Ott 2008). The results indicated a relatively low visitation rate, which suggests a very low risk of
overexploitation. We assumed therefore that economic values obtained for this ecosystem service
(producer surplus) are sustainable.

2. What is the spatial distribution of ecosystems, and how would it affect the analysis?

The analysis could have been done by considering the locations of ecosystem processes, the
locations of human activity, or the locations where benefits are transformed into money. We also
had to address the spatial extent of any knowledge gaps for marine ecological processes. Considering
the complexity of these processes, we relied on the most recent scientific results and chose to assess
the place where human activity occurs. This is addressed per ecosystem service in Chapter 6.

3. Correction factor for subsistence fishery

In the case of the subsistence fishery, we chose to measure ecosystem benefit using weight of
protein equivalent as a proxy and to convert to a monetary value using the market price of protein
equivalent. This approach does not consider many aspects of subsistence fishing. For example,
benefits not reflected in the valuation include: (i) the fishing activity requires small investment and
little training (Vanuatu Environment Unit 2007); (ii) subsistence fishing can be a factor of social
cohesion in villages because it contributes to women remaining in villages instead of seeking a cash
income outside (Bensa and Freyss 1994); (iii) for some households the part of the protein obtained
from fishing in the total diet is non-replaceable (Pollnac et al. 2000); and (iv) fishing is a stable food
source that buffers against future uncertainties in food security (Johannes 2002). To reflect these
benefits of the subsistence fishery, a weight-correcting factor of 1.3 is applied to the value-added
(Seidl et al. 2011; Laurans et al. 2013).

4. The timeframe of the analysis

We focused on financial flows or economic values from 2013. When possible, we compared the
calculated use value with data from the previous five years to identify potential biases and
unrepresentative situations.
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5. The effect of ecosystem connectivity

The analysis was done for all marine and coastal ecosystems without any individual valuation of
specific ecosystems. The interconnectivity of ecosystems (e.g. mangroves, seagrass and coral reefs)
makes it impossible to value each system separately.

5.2 Secondary data sources and quality
The main sources of data for this study were existing literature and analysis of official statistics (Table
3) supplemented by collection of very specific data in the field.

Table 3: Data sources and literature for Vanuatu

Services Data source

Subsistence fishery Amos 2007; Vanuatu Environment Unit 2007;
Hickey 2008; VNSO 2008; Bell et al. 2009; Gillett
2009; VNSO 2012; Pascal and Seidl 2013;
Vanuatu Fisheries Department

Commercial fishery Dalzell 1990; Chambers 1990; Friedman et al.
2003; Vanuatu Environment Unit 2007; Hickey
2008; VNSO 2008; FFA 2009; Gillett 2009; VNSO
2012; Pascal and Seidl 2013; Vanuatu Fisheries

Department
Minerals and aggregate SPC Mining Division
Tourism and recreation TRIP Consultants 2008; VTO 2009; Klint et al.

2012; Pascal and Seidl 2013; VTO; official
statistics from Department of Ports and Marine

Coastal protection Land Department GIS Database, VNSO
Carbon sequestration Pascal 2014; Department of Environment
Research, management and education Ministry of Economy

The main source of data to quantify fishery catches was the Household Income and Expenditure
Survey (HIES) (VNSO 2012). The HIES 2010 was based on surveys conducted in 4,380 selected
households representative of 91% of all estimated households in Vanuatu®. The survey was based on
a logbook of daily expenses completed by the households'® over three months. All household
income™ was reported as well as household expenditures'’. Results are expressed as monthly values

9 There were eight main populations of interest or regions for which estimates were required from the 2010
HIES: the provincial rural areas of Torba, Sanma, Penama, Malampa, Shefa, Tafea and the urban areas of
Luganville and Port Vila.

10 The household is defined as a group of people who usually live together and have a common arrangement
for food, such as using a common kitchen or a common food budget.

11 Household income includes: (i) income from employment (both paid and self-employment); (ii) property
income; (iii) income from the production of household goods and services for own consumption; and (iv)
current transfers received.
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per household™. Details for sales, own consumption and gifts received are available for the main
categories of fish (reef fish, shellfish, pelagic fish and tinned fish) for urban and rural households at
the national level.

Following the HIES approach, estimated relative standard errors (RSEs™) for household income and
expenditure were calculated. At the national level, the RSE estimates for non-consumption
expenditures were less than 20% and considered to provide reliable estimates. RSEs for provincial
monthly household incomes for seafood were higher (RSE > 30%) therefore provincial results should
be used with caution. We concentrated our analysis on the national level (usable data with

RSE < 20%). The RSEs were converted to standard deviations to calculate variation in household
income estimates (both sales and subsistence use of seafood). A more detailed description of the
method used is given in the HIES 2010 report (VNSO 2012).

The extrapolation of HIES results to an annual basis required some correction. The hot and wet
season lasts from November to April and is characterised by higher temperatures. During this period
fishing effort increases, as fishers can stay longer on the water and/or make more fishing trips. As
described by Amos (2007), fishing activity is often correlated with the agriculture calendar and the
wet season corresponds to less crop activity. These two potential sources of bias are taken into
account in the extrapolations through the application of correction factors on harvest estimates.
Correction factors were deduced from a previous study (Anderson and Mees 1999), which surveyed a
full year of fishing effort by the main fishing gear used. The correcting factor for HIES 2010 was 0.88
on the annual extrapolations of the monthly results. This factor reflects that HIES surveys were
conducted during the hot season™ when fishing effort is generally higher. Annual values have been
converted to USS.

For tourism, estimates of the producer surplus of service providers and the expenditure per visitor
were based mainly on the following sources:

a) Surveys conducted during the IUCN-AFD Cost-Benefit Analysis of MPAs study (Pascal and
Seidl 2013). A Business Expenditure Survey of main tourism businesses (described in Pascal
and Seidl 2013) was used for producer surplus estimates. Interviews with tourism service
providers (n = 8) included a sample of diving clubs and most of the day tour operators. For all
business categories, information about business activity, revenue, cost structure and visitor
profiles was collected'®.

Surveys took place during part of the cold (or dry) season, from June to November. This
period is the high tourism season, affecting tourism flows. A correction factor of 0.8 was
applied to the average monthly number of visitors to calculate annual visitor rates. This

12 Defined as the value of consumer goods and services acquired, used or paid for by a household through
direct monetary purchases, own-account production, barter or as income in-kind for the satisfaction of the
needs and wants of its members.

13 When a quantity was provided without a value, the value was imputed based on the value of transactions of
the same commodity in the same location.

14 Relative standard error (RSE) is calculated by dividing the standard error of the estimate by the estimate
itself. RSEs less than 30% are considered reliable.

15 The HIES survey period was October to December 2010.

16 When possible, access to visitor guest books and private accountant books completed the data set for better
estimates of quantitative figures.
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factor was based on interviews with tourism professionals and results from tourist exit
surveys (TRIP Consultants 2008).

b) The Vanuatu Tourism Office (VTO) exit survey of tourists (n = 500) conducted by the VTO in
the airport in 2008 determined the characteristics of visitors, their activities and their main
motivations (VTO 2009).

c¢) The results of Pascal and Seidl (2013) provided the levels of intermediate costs for most
tourism businesses. For tourist resorts and dive resorts, the estimated value-added was
between 55% and 65%. For day tours, the average value-added was 55%, including benefits
at village and national levels through the tour operators'’. The intermediate costs of diving
clubs are estimated to represent 45% of the revenues.

d) The IUCN-AFD project (Pascal and Seidl 2013) was based on surveys (n = 85) with visitors
including divers. Data collection occurred from April to October 2012. The objectives were to
obtain information about their (i) main activities undertaken in the country, (ii) knowledge of
the existence of the marine reserve, and the role of marine ecosystems in their visit with
detailed data about their preferences during a dive and (iii) stay in the country (length,
expenses, etc.).

5.3 Data gap analysis

The analysis of the literature for the valuation of the ecosystem services related to commercial and
non-commercial fisheries revealed much. Qualitative descriptions of fishing effort, dependency on
the resource and some indicators of recent trends are available. Quantitative statistics, such as
annual catches, number of regular fishers and distribution of effort between commercial and non-
commercial fishers, are more scarce and limited to specific places and times.

Very little data on tourism and recreational uses of marine ecosystems is available except for a
generic description of the sector and activities related to the sea. Few studies have monitored the
number of visitors to reefs or the motivation for their visits. Airport exit surveys with visitors have
supplemented the data.

No data on financial results or permits for extraction of minerals and aggregates was publicly
available to quantify the ecosystem service. Results presented in this report rely on qualitative
values.

Similarly, the available data about carbon sequestration included qualitative studies describing
general aspects of the processes, but no precise valuation of the amounts of carbon sequestered, nor
mangrove habitat areas in Vanuatu were available.

Data on research, education and management were sourced from the Ministry of Finance with
whom we were able to track the aid and grant flows into Vanuatu in 2013.

5.4  Synthesis and extrapolation

The value estimates in this study rely on existing literature, analysis of official statistics and collection
of very specific data in the field. Data collection activities included direct observations in the field to

17 Terrestrial day tour costs include transport and advertising. Benefits are shared between an operator based
in the capital of Port Vila (90% of the value-added) and a village representative who redistributes the benefits
to families in charge of restoration and the community.
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update the valuations (e.g. counting the number of dive shops, number of marinas, etc.), data mining
and formatting analyses to our needs (e.g. exchanges with the VNSO about the HIES) and direct
requests to government institutions (e.g. Department of Environment and the Ministry of Finance for
budgets on research, management and education).

Data gaps for commercial and subsistence fisheries and tourism were addressed by combining results
of previous field surveys usually available for a specific place and time with national statistics (e.g.
HIES, airport surveys with visitors) and expert knowledge. The valuation of carbon sequestration
relied on sequestration rates from similar ecosystems in other countries. Details are given in the
corresponding sections.
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6 Results

This section includes the identification, quantification, and where possible, valuation of Vanuatu’s
most significant marine and coastal ecosystem services. The first subsection for each ecosystem
service, ldentify, 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.

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 nations. The Uncertainty of each value estimate is also
discussed in this section.

6.1 Subsistence fisheries
6.1.1 Identify

Several processes are identified in the production of biomass and protein for fisheries. We
distinguish biomass production, maintenance of habitat complexity, the role of nursery areas and the
connectivity of ecosystems. A more complete description of the ecosystem processes implicated in
the production of this ecosystem service is given in Appendix Ill: Ecological functions supporting
marine ecosystem services.

Local families, for whom fishing in the mangroves and on the reef is a source of regular protein, are
the main beneficiaries of subsistence fisheries in Vanuatu. The HIES in 2010 estimated that more
than 13,800 rural households (40% of rural households in Vanuatu) and 1,700 urban households
(15% of urban households) catch fish for their own consumption. This is equivalent to more than
74,000 individuals dependent on the resource (approximately 32% of the population of Vanuatu)
(VNSO 2012).

6.1.2 Quantify

Subsistence harvests are used for family consumption (direct and extended family), to share with
relatives or for the community through customary events and fund-raising activities'®. Fishing activity
seems to be well spread throughout the ni-Vanuatu population. The HIES conducted in 2010 (VNSO
2012) estimated that in Vanuatu, more than 75% of the adult population practice at least one form
of fishing, whether subsistence or commercial. As described by several authors (Amos 2007; Hickey

18 Fund-raising activities—when people sell prepared meals or fresh fish in their village to raise funds for
community events or specific family events (e.g. weddings, school fees)—were considered as subsistence
activities because the transactions have a low price (less than USS 1 per ration of cooked fish).
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2008; Bartlett et al. 2009) commercial fishing is a formal activity and represents, for most
households, an irregular source of income complementary to agricultural activities. Distributions
between subsistence and commercial activities are very different among villages and islands. In
North Efate, fishing is clearly a source of protein with less than 30% of harvest sold in some villages
(Pascal and Seidl 2013). Many households engaged in some form of fishing (almost 80% of the rural
households in Vanuatu) and, for most, fishing activities complement other activities (e.g. salaries in
town, crops, handicrafts). In a few villages, the fishery is primarily commercial and represents a
source of cash.

There is no difference in target species or fishing techniques between subsistence fisheries and
commercial coastal fisheries, except for the trochus (Trochus spp.) and béche-de-mer (sea cucumber)
fisheries. Trochus are collected specifically to be sold for their shells in the capital and béche-de-mer
is exported.

The three main types of fishing gear employed in subsistence fishing are gill nets, handlines and
spear guns. This gear mainly targets species in families Scaridae (parrotfish), Acanthuridae
(surgeonfish) and Serranidae (e.g. sea bass, grouper). The gill nets are used principally in the form of
drive-in nets. Night spearfishing with diving lamps is common for targeting scarids, especially
bumphead parrotfish (Bolbometopon muricatum), a threatened species (Chan et al. 2012). Fishing
gear that is less commonly used includes cast nets (depending on the migration timing of some
species), hand lines from the shore or canoe, hand collecting (common at low tide for octopus and
shells) and other traditional gear (e.g. hand spear). Some fishing gears are used only by women
(principally hand collecting and hand line from the shore). Trochus is collected with snorkel gear from
the shore only when the fishery is open.

We have used multiple sources to determine the volumes and values of subsistence fish catches to
improve the accuracy of the estimates. Our main source was the 2010 HIES (VNSO 2012) describing
monthly income from sales of fish and shellfish and non-consumption equivalent income from
subsistence catches. Other sources of estimates (Hickey 2007; Vanuatu Environment Unit 2007,
VNSO 2008; Bell et al. 2009; Pakoa et al. 2013) were used to calibrate the results.

The intermediate costs associated with the two main fishing gears are estimated to represent
approximately 20% of the value of the HIES catches (based on market prices). The methods described
by several authors (Gillett and Lightfoot 2001; Kronen 2003; Kronen 2007) have been used to take
into account all cost categories for the coastal fisheries activities (including equipment, maintenance,

operation costs and fishing gear costs®).

6.1.3 Value

The value-added for own consumption of fish in Vanuatu is presented in Table 4. Reef fish represent
approximately 80% of the fish consumption; the rest is made up of octopus, crab and shellfish.

19 Based on regular monitoring of fishery logbooks over the period 2010-2012.
20 Equipment costs have been annually amortized on the basis of their expected life (10 years for fibreglass
boats, 5 years for engines, 2 years for most fishing gear).
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HIES data provided monetary value for subsistence consumption, and fish catch volumes were
estimated from these data. Average national market prices of reef fish and other goods were
provided by the VNSO*..

Table 4: Volumes and value-added of subsistence fishery, 2010

Subsistence catch Annual value- Minimum Maximum
(tonnes) added (USS) (Us$)
(Us$)
Rural 2600 6,050,000
Urban 200 440,000
Total 2800 6,490,000 5,840,000 7,140,000

Source: VNSO 2012%.

We reviewed different sources of literature including fishery department reports (FFA 2009),
scientific papers (Cinner and Aswani 2007; Hubert 2007; Bell et al. 2009) and results from
socioeconomic monitoring (Kronen 2003; David et al. 2007; Kronen 2007; Vanuatu Environment Unit
2007) to check the validity of the estimate. Despite the different methodologies used in the different
studies®, there was wide variability in estimates of the value of subsistence fishing among islands,
sites, months and fishing gears. This is a common characteristic of small-scale fisheries targeting
many species with many types of fishing gear. Table 5 illustrates this variability. All the villages are
neighbours and have different levels of fishing effort. The variations in effort depend on many factors
which are hard to predict (e.g. family traditions, access to reef, personal skills in fishing and business,
attraction to the sea, family context, access to markets, financial facilities). This high variability in
effort means that extrapolation of results of site-specific studies to the rest of the country will have
low reliability (Table 6).

21 The following prices were used: Tuna/bonito: 230 Vt/kg, reef fish: 274 Vt/kg, crabs: 122 Vt/kg.

22 Note that there are margins of error for total values (from HIES, VNSO 2012) and therefore we are able to
calculate minimum and maximum values, but there are no margins of error for categories (rural or urban).

23 Several methods were applied to the collection of fishery effort data: (i) logbooks self-reported by fishers; (ii)
interviews with fishers (selected individuals or with groups); and (iii) regular monitoring of fish
commercialisation (with transporters).
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Table 5: Monthly average fishing effort (hours) with different gear in five neighbouring villages

Village
Gear Emua Siviri Tanoliu Mangaliliu Tassiriki
Line 15 7 23 11 12
Line — fishing
boat
Net 50 12 24 27 14
Spear 93 5 36 53 10
Overnight net
Spear (night) 37 6 37 17 40
Gleaning 13 9 11 13 8

Sources: Kronen 2003; Cinner and Aswani 2007; David et al. 2007; Hubert 2007; Kronen 2007; Vanuatu
Environment Unit 2007; Bell et al. 2009, Vanuatu Fisheries Department and Pacific Islands Forum Fisheries
Agency 2014.

Table 6: Annual catch estimates for five neighbouring villages

Emua Siviri Tanoliu Mangaliliu | Tassiriki Vanuatu
Total annual catch 3,690 477 1,817 2,548 1,879 16,786
(kg)
Minimum catch 2,583 334 1,272 1,783 1,316 11,750
(kg)
Maximum catch 4,797 619 2,362 3,312 2,443 20,865
(kg)
Catch/km? of 31 0.3 2.1 0.7 0.8 1.4
fishing ground
(t/km?)
Per capita catch 7 3 2.9 5.1 3.2 4.0
(kg/person)
Proportion sold 55% 20% 60% 60% 40% 43%

Sources: Kronen 2003; Cinner and Aswani 2007; David et al. 2007; Hubert 2007; Kronen 2007; Vanuatu
Environment Unit 2007; Bell et al. 2009; FFA 2009.

Another method of verification is to use fish consumption per capita to estimate the value of
subsistence fisheries. Recent studies have found that the annual level of consumption of fresh
seafood in Vanuatu varies between 16 and 26 kilograms per person (VNSO 2008; Bell et al. 2009;
Pascal 2010). Our estimate of fish catches for own consumption is equivalent to approximately
12 kilograms per capita per year, consistent with our total estimate of 2,800 tonnes of fish caught
annually (based on a population of 235,000).

Similarly, estimates were compared with values in Gillett (2009) who estimated coastal subsistence
catches of 2,830 tonnes per year in 2007, similar to our own estimates.

6.1.4 Uncertainty

Data regarding small-scale subsistence fisheries present a high level of uncertainty (Laurans et al.
2013). Most of the activities are informal, sporadic and dependent on socio-ecological context. The
fishery involves a high number of target species (multi-species fishery), fishing gears and habitats.
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This level of uncertainty is reflected in the gap between the minimum and maximum estimates of the
valuation.

6.1.5 Sustainability

For subsistence and commercial fisheries the obtained catches were aggregated and reported for
each fishing ground area (in tonnes per km? per year) and compared to the reference value of

5 tonnes/kmz/year for MSY of reef fisheries (Munro 1984; Jennings and Polunin 1995; Newton et al.
2007; Mumby and Steneck 2008; Armada et al. 2009). The catch estimates provided in Table 6 refer
to catches of 0.3-3.1 tonnes per km? per year of reef which may be sustainable. Nevertheless, there
are many assumptions: that the subsistence catch is, in fact, most of the reef-based catch; that
fishing is spread homogeneously over the reef area (which it is not); and that the catch estimated
from records is correct (which it often is not, see Zeller et al. 2014). It has long been recognised that
Pacific coral reef resources are vulnerable to overexploitation and only under exceptional
circumstances can they support market fisheries (Bell et al. 2009). An assessment of whether there is
localised depletion in the coastal fishery would require in-country surveys beyond the scope of this
report.

For mud crabs, a maximum catch of 500 individuals per km? per year is taken as a very approximate
reference (Villasmil and Mendoza 2001). Although yields in some areas likely surpass the MSY, only
yields below MSY were considered. The underlying aim was to limit this valuation to ecologically
sustainable activities only as, in the long term, the average annual catch logically cannot exceed that
level of exploitation.

6.1.6 Distribution

The subsistence fishery benefits accrue almost exclusively to the ni-Vanuatu. The distribution of the
economic value of subsistence fishing per Vanuatu provinces is presented in Table 7. The distribution
is based on the HIES results per provinces and provides some illustration of the beneficiaries.
Discussions with Department of Fisheries in Vanuatu suggest, however, that the subsistence value of
fisheries to Malampa may be greater than for Penama (G Nimoho, Department of Fisheries, pers.
comm.).

Table 7: Added value of subsistence fisheries per province

Province Annual value-added (USS) % of total

Torba 472,000 7
Sanma 1,523,000 23
Penama 1,133,000 17
Malampa 908,000 14
Shefa 1,109,000 17
Tafea 1,345,000 21
Total 6,490,000 100
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6.2 Commercial fisheries
6.2.1 Commercial nearshore fisheries

6.2.1.1 Identify

The main commercial nearshore fisheries in Vanuatu are the reef, pelagic and deep slope fisheries.
Reef fisheries include the commercially important crab, trochus, béche-de-mer and aquarium
fisheries.

The ecosystem processes underlying the commercial reef fisheries are similar to subsistence
fisheries. They cover biomass production, maintenance of habitat complexity, the role of nursery
areas and the connectivity of ecosystems (see Appendix lll: Ecological functions supporting marine
ecosystem services).

Following different sources (Gillett 2009; VNSO 2012; Pascal 2014), it was estimated that more than
5,200 households received some income from commercial fishing activities. This represents more
than 10% of households in Vanuatu.

6.2.1.2 Quantify

Reef, nearshore pelagic and deep slope fisheries

The reef and deep slope commercial fisheries are not well developed. They represent, for most
households, a complementary and irregular source of income compared to agricultural activities. In
villages studied in the north of Efate, less than 5% of the active population (equivalent to 5-10
people) were identified as regular commercial fishers (at least two fishing trips per week) (Pascal
2014). In the villages with the highest proportion of harvest sold (> 60%), fishing activity was
predominantly by a small number of very active fishers. Similarly, on Malekula Island the reef fishery
was mainly a subsistence fishery, with less than 15% of households (concentrated in 2-3 villages)
selling their catches to a wholesaler (usually from the villages) or directly to the market in the capital
(Vanuatu Environment Unit 2007; Pascal and Seidl 2013). The 2010 HIES identified that no more than
10% of households were involved in fishing activities that produced cash incomes.

The three main types of fishing gear employed are gill nets, handlines, deep slope handlines, trolling
and spear guns. These types of gear usually target species in families Scaridae, Acanthruridae and
Serranidae in the reef fishery, Lutjanidae and Serranidae in deep slope fishing”* and coastal pelagic
species (Scombridae) by trolling.

Commercial catches of finfish and invertebrates are sold fresh or used in food preparation, either as
the main dish or as a complement. Commercial fresh or prepared foods are valued using their market
prices. The market price per serving of cooked fish (Vt 250—-300) is very similar to that for fresh fish
per kilogram. The price of reef finfish is species-independent and does not appear to fluctuate
widely. The commercial circuit for fresh fish is simple with only one intermediary level. The fishers

24 Deep-water snapper fishing activity is currently modest, although it is believed that the fishery has potential
for more, but still small-scale, activity. New ice machines have been installed at Lenakel, Tanna, Pamma,
Pentecost, Port Olry-Santo and Emae, with plans for more on other islands. To facilitate this initiative, the
government has moved to discourage large-scale fishing arrangements inside the country’s 12-mile territorial
limits to protect local small-scale fishing operations and activities. Deep-water snapper will be one of the main
target species for these small-scale fishing activities in the provinces (Friedman et al. 2003).
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have two options: sell directly to consumers (in the village or in the city) or to an intermediary who
will sell in the city. Sales in the city can be made informally in some neighbourhoods or at the market.
Direct sales to businesses such as restaurants or fish retailers were observed only for deep slope
catches (mainly lutjanids).

In Efate, sales in villages through local bars (nakamals) or shops are increasing and reflect the
progressive introduction of a market economy in villages. Prices in the nakamals are similar to
market prices in the Vila market. In the same way, prepared meals with fish (e.g. laplap, rice) are sold
in the market.

No recent official statistics of catches are available from the Fisheries Department and local
commercial fishers are not obliged to declare their activity. Due to this and the fact that commercial
activity is undertaken mostly in an informal and opportunistic manner to cover specific cash needs,
special events, etc. (described in Pascal and Seidl 2013) we have chosen to rely mainly on the surveys
of the 2010 HIES.

Monthly data on household incomes from fish and seafood sales were converted to annual figures
using a correcting factor and catch volumes were estimated using market prices provided by the
VNSO. The resulting value-added for commercial fishing was then calculated. Intermediate costs for
commercial fishing represent an average of 21% of the market price”. Results are presented in Table
8 and Table 9. However, these data are five years old and catches have recently been slightly higher
(G Nimoho, Department of Fisheries, pers. comm.).

Table 8: Volume and value-added of reef, nearshore pelagic and deep sea fisheries in Vanuatu,
2010

Commercial catch Annual value- Minimum Maximum
(tonnes) added (USS) (UsS)
(Us$)
Rural 1600 3,090,000 2,780,000 3,400,000
Urban 120 210,000 190,000 240,000
Total 1720 3,300,000 2,970,000 3,640,000

Table 9: Value of main target groups of reef and deep slope fisheries

Target group Annual value-added Proportion of total catch
(US$)

Fish 2,100,000 64%
Coconut crab 360,000 11%
Crab (including mud crab)? 280,000 8%
Lobster 500,000 15%
Other (including prawns) 60,000 2%
Total 3,300,000 100%

®Data on crabs include land crab
Source: HIES 2010

25 Based on the results described by several authors (Gillett and Lightfoot 2001; Kronen 2003; Kronen 2007).
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Distribution of benefits

The benefits of small-scale commercial fishing accrue almost entirely to ni-Vanuatu communities,
especially rural communities. The distribution of these benefits across provinces is shown in Table
10.

Table 10: Distribution of value-added of small-scale commercial fisheries by province

Province Annual value-added Proportion of total
(US$)

Torba 644,000 20%
Sanma 410,000 12%
Penama 429,000 13%
Malampa 857,000 26%
Shefa 158,000 5%
Tafea 802,000 24%
Total 3,300,000 100%

Source: HIES 2010

More recent information than that presented in Table 10 indicates that the value-added of small-
scale commercial fisheries now greater for Sanma and less for Torba (G Nimoho, Department of
Fisheries, pers. comm.).

Sustainability

Brouard and Grandperrin (1983) compared the yield of the Vanuatu deep slope fishery with the
Hawaiian deep slope fishery and made empirical estimates of the potential yield of the Vanuatu
fishery based on a number of comparative approaches. Initially, they suggested that the MSY for the
deep slope fishery lay between 150 and 380 tonnes per year, but later, citing the Hawaiian fishery,
where there was a large unrecorded recreational catch, proposed that the Vanuatu deep slope
fishery might yield between 300 to 700 tonnes annually (Dalzell 1990). In 2010, the small-scale
commercial fishery caught 1,720 tonnes. However, this estimate included reef, nearshore pelagic and
deep slope fish so very little can be said regarding the sustainability of this artisanal fishery.

At best, based on likely sustainable yields for reef fisheries, it is possible that this fishery is
sustainable overall but with likely localised depletion (see Section 6.1.5).

Crabs

The main species of crab collected are coconut crabs (Birugus latro), white and black crabs
(Cardisoma carnifex and C. hirtipes) and mud crabs (Scylla serrata) that are found in the mangroves.
The main provinces where crabs are targeted are Torba, Malampa, Penama and Tafea. Coconut crabs
come mainly from the Banks and Torres Islands and are destined for the Vila restaurant trade. Past
estimates indicated catches up to 20 tonnes per year (Dalzell 1990). The coconut crab has in the past
been classified as a vulnerable species by IUCN; it is currently considered data deficient and its status
needs review (Eldredge 1996).

Most of the studies on white, black and mud crabs (Hickey 2007; Vanuatu Environment Unit 2007)
have focused on Malekula Island (Crab Bay) and Efate Island (Eratap) where large mangrove stands
can be found. Crab collection is mainly a subsistence activity (Pascal and Seidl 2013). Approximately
70% of catches are for own consumption, with an average of ten meals per month per household
including crab (Pascal and Seidl 2013). Commercial crab sales are very irregular, usually occurring
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when catches exceed the basic needs of families. It has been estimated that 135,000 to 250,000
crabs®® were collected every year in Crab Bay (equivalent to 31-57 tonnes per year; Pascal 2014).
Nonetheless, even if no household depended on the mud crab (Scylla serrata) fishery for more than
30% of its weekly cash needs, a large proportion (60-80%) of the catch in Crab Bay was sold.

The HIES 2010 estimates of a crab commercial fishery value-added” of US$ 640,000 (including both
coconut and mud crabs) at national level were compared with results from other more localised
studies (Pascal 2014). The value-added of commercial sales of crabs from Eratap and Crab Bay (both
very important places in Vanuatu for crab collecting) has been estimated at approximately

USS 65,000 in 2012 (Pascal 2014). Considering other potential locations for crab fishing in Vanuatu
(Malekula, North Efate, Tabea province and Tafea province) the HIES result is therefore acceptable as
a national estimate.

The overall estimate of the value of the commercial crab fishery is higher than previous estimates
(such as USS 540 000 in Gillett 2009). However, Gillett’s estimate was based on the HIES 2006 and
has not been updated using the HIES 2010. The two HIES surveys followed similar approaches but
HIES 2010 addressed some limitations of previous surveys (e.g. improvement of the questionnaire on
fish, additional training of interviewers).

Lobster

The lobster fishery® is mainly located in Tafea province with some activity in Shefa and Torba
provinces. To our knowledge, this fishery has never been described or studied. This fishery probably
has limited potential due to the small size of the fringing reef.

Trochus

Trochus (Trochus niloticus) and other shellfish®® that yield substantial quantities of mother-of-pearl
are in demand by the fashion and the furniture industries in Asia and Europe. Statistics cited in the
Fisheries Department Annual Report (Vanuatu Fisheries Department 2014) indicate that annual
exports of processed shells of trochus have fluctuated between 10 and 67 tonnes in the period 2002—-
2012 (Figure 4).

26 Based on declared estimated number of fishing trips during crab and non-crab season, average catches per
trip and average consumption of crab per week per household.

27 Calculations of intermediate costs are based on Kronen (2003, 2007).

28 Five species of rock lobster are present in Vanuatu, the most important being Panulirus penicillatus.

29 Other shells are harvested, including the green snail (Turbo mamoratus), black lip pearl shell (Pinctada
margaritifera) and big eye (Turbo sp.).
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Trochus shell exports, Vanuatu
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Source: Vanuatu Fisheries Department 2014
Figure 4: Volume of trochus shell exports, 1969-2012

The value of the 2012 exports reached approximately US$ 170,000* generating a value-added for
Vanuatu of approximately US$ 100,000°". Shells are sold to foreign countries in the form of semi-
processed shell or as draft converted buttons (Lee and Amos 2001). This shift from the export of low-
processed to converted shells is extremely desirable as it produces a higher value-added for the raw
shells, creating new jobs and stimulating other economic activities in Port Vila (Amos 2007).

Sustainability

The Vanuatu trochus fishery has controls on catches of trochus and many villages have a temporary
ban on trochus. Most of these bans were created in response to the severe depletion of trochus
stocks in the late 1990s (Johannes 2002). In theory, it was planned to introduce bans every 3—4 years
and a limited quota of trochus catch would be given to each household.

Béche-de-mer

Nine sea cucumber species are the most important commercially harvested species in the béche-de-
mer fishery: Holothuria nobilis, H. scabra, H. atra, Actinopyga miliaris, A. echinites, A. mauritiana,
Bohadschia vitiensis, Stichopus chloronotus and Thelenota ananas. Little information is available on
the species composition of béche-de-mer harvests. The Vanuatu Fisheries Department indicated that
for 2004-2005 the main species for export were A. miliaris, B. vitiensis, B. argus and S. cloronotus.

An annual quota of 35 tonnes was established by legislation in 1991, and finally implemented in 1996
(Pakoa et al. 2013). Recent stock analysis (P. Dumas, Department of Fisheries, pers. comm.)
determined a total volume of 40 tonnes per year as sustainable for future Vanuatu exports. The
average annual reported catch of béche-de-mer was 27.4 tonnes from 1997 to 2007 (Figure 5). There
was a moratorium on exports 2008-2012. The estimated final market price was USS 60-85/kg of

30 Based on a free-on-board price of between USS 4.6/kg and USS 8.6/kg, depending on the level of processing
of the shells.

31 Based on a level of added value of 60% of sales. This level corresponds to those of the manufacturing sector
(Institut des Statistiques Economiques de Nouvelle Calédonie, pers. comm.).
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dried béche-de-mer, equivalent to approximately USS$ 3.00-4.75/kg of whole fresh product® (Purcell
et al. 2012). In 2010, the free-on-board price was approximately USS 2/kg (Purcell et al. 2012). As a
result, a broad estimate of USS 106,000 in gross revenue, corresponding to a value-added, or
resource rent, of approximately USS 51,000 per year for béche-de-mer exports from Vanuatu can be
identified.
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Source: Pakoa et al. 2013
Figure 5: Béche-de-mer exports (tonnes) from Vanuatu, 1983-2007

Sustainability

Twenty-five years ago, Chambers (1990) recorded a total of 18 species of béche-de-mer from the
reefs and seagrass beds of Vanuatu®. In most locations, the densities of béche-de-mer were already
generally low.

Since then, stocks have been depleted around the more populated areas® (Pakoa et al. 2013). Due to
concerns about unsustainable harvesting of sea cucumbers a moratorium on fishing was imposed in
2008 for a period of five years finishing in 2012. A recent study based on field surveys has proven
that stocks are still overfished (Pakoa et al. 2013). Management recommendations include another
five-year moratorium, better enforcement to reduce the illegal fishery, precise price and marketing
strategy and an appropriate fishery management plan.

32 Prices are dependent on species and size with dried Holothuria scabra reaching prices up to US$ 115-640/kg
in markets such as Hong Kong (Purcell et al. 2012).

3 Updated to 23 species by a recent study (Pakoa et al. 2013).

34 Even though some areas under Customary Marine Tenure protect some high-value populations (Hickey
2008). A cooperative management scheme exists in which the Vanuatu Fisheries Division provides scientific
information and advice, and coastal villages handle surveillance and local enforcement of the fishery
regulations. Today, many villages employ temporal and spatial closures for sea cucumbers.
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The béche-de-mer fishery was opened in 2013 but no fishing occurred until 2014 when strict and
specific quotas and limitations to the geographic extent of the fishery were implemented (G Nimoho,
Department of Fisheries, pers. comm.). Catch data for 2014 were not available at the time of writing.

Marine aquarium trade

A small marine aquarium fishery is based on Efate. Ornamental fish is the main product®, but
invertebrates, ‘live rocks’ (dead coral rock with coralline algae), cultured corals and giant clams are
also exported (Vanuatu Fisheries Department 2014).

Marine aquarium product exports were worth approximately US$ 200,000 in export value in 2007
(Vanuatu Fisheries Department 2008). The industry is estimated to contribute about US$ 150,000 to
the local economy.

Only three companies are allowed to commercialise and export aquarium products in the country,
and a national aquarium fishery management and monitoring plan is being developed.

35 The most traded group are angelfish (family Pomacanthidae) and flame angelfish (Centropyge loriculus) is the
main species traded.
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6.2.2 Commercial offshore fisheries

6.2.2.1 Identify

Commercial offshore fisheries include both food and game fisheries. Vanuatu is located south of the
tuna hot spots of the Western and Central Pacific Ocean region. There are 175 people employed
officially in offshore tuna fisheries in Vanuatu, all on foreign vessels (Vanuatu Fisheries Department
and Pacific Islands Forum Fisheries Agency 2014). In 2013, the majority of the foreign long liners
licensed by Vanuatu were from China, Fiji and Taiwan.

Vanuatu is a recognised as a blue marlin fishing destination and a range of other game fish are also
fished, including fishing on seamounts for wahoo, bait fishing for mahi mahi and jigging for dogtooth.
Game fishing companies are mainly based in Efate and Santo close to the main urban centres. In
2013, four companies in Santo (five vessels including a live-aboard) and six companies in Efate (11
vessels) offered game fishing services. Sport fishing charter boats are now categorised as fishing
vessels under the revised Fisheries Act 2014, meaning game fishing is a licensed fishing activity.

6.2.2.2 Quantify

Tuna fishery

The annual total allowable catch for major tuna species in Vanuatu’s EEZ for 2014 was 15,376 tonnes
(Vanuatu Fisheries Department and Forum Fisheries Agency 2014). This comprised 8,376 tonnes of
albacore (Thunnus alalunga), 3,000 tonnes of skipjack (Katsuwonus pelamis), 3,000 tonnes of
yellowfin (T. albacares) and 1,000 tonnes of bigeye (T. obesus) (Vanuatu Fisheries Department and
Forum Fisheries Agency 2014).

In 2013, 7,558 tonnes were caught in Vanuatu’s EEZ (Figure 6) with a total estimated value of USS$ 27
million. Albacore and yellowfin were the main species (Oceanic Fisheries Program SPC 2014). The
fishery is almost entirely offshore with very few shore-based tuna industry activities*®. Catches are
off-loaded in processing facilities in regional island countries or trans-shipped to distant markets. The
benefit of the industry in Vanuatu is therefore mainly from the fees from licensing of foreign fishing
vessels. In 2008, USS 1,360,000 was earned in government revenue from fishing vessel licences (FFA
2009). Vanuatu is also party to the multilateral fishing treaty between the United States of America
and the FFA member countries, and derives benefits from the treaty funds. Vanuatu receives
payments from the Government of the USA and the USA tuna industry for fishing access given to US
purse seiners. These payments come under the terms of the US multilateral tuna treaty and
represented a value of approximately USS 250,000 in 2006. Total values outlined in Table 11 below
have been adjusted to 2013 figures.

Portions deducted from licences, as well as penalties imposed on vessels for non-compliance, are
transferred to the Fisheries Management Fund to be used for management and development of
fisheries in the country, particularly in the provinces.

A recent study by the FFA found that if 25% of Vanuatu’s catch was brought ashore for processing
and shipping, the country could create local business worth USS$ 2,500,000 a year, 1,500 new jobs
and contribute around USS$ 1,500,000 to government revenue (FFA 2009). A 2009 report found that
the tuna caught in Vanuatu’s EEZ is valued at over VT2 billion/year (Gillett 2009).

36 Vanuatu has one company exporting sashimi tuna to Japan (The Tuna Fishing Company) and one failed
company which was to launch a processing plant in mid-2009 (Black Sands Fishing Company).
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Figure 6: Distribution of tuna catch by species in Vanuatu’s EEZ

Game fishery
Prices for rental of a game fishing boat vary from USS 900 to USS 1200 per trip (based on four
persons for half a day).

From interviews with game fishing charter operators conducted in 2012 (Pascal and Seidl 2013), it is
estimated that more than 13,000 passengers (mostly non-resident) made a total of approximately
2,900 game fishing trips in 2012. At 20 to 30 kg of fish caught per trip, the total of their catch
amounted to approximately 70 tonnes per year®’.

In 2012, the five live-aboard game fishing vessels brought in between USS$ 150 and USS 230 per day
per customer and an average value-added between 40 and 60% of the turnover®. Therefore the total
value-added of the game fishing sector was around USS 1,450,000 in 2012. The value-added is almost
USS 1,600,000 if the value of the catch is added, measured by the value if they were to be replaced
by purchases in the market at a market price of Vt 230/kg.

37 Based on an average of 180 trips per vessel per year, 4.5 passengers per trip and 20-30 kg of catch per trip.
38 The vessel costs (investment) as well as variable costs (e.g. fuel, gear, maintenance) are high for game fishing
activities (IFREMER 2009). Costs are annually amortized on life expectancy of the investments (Kronen 2007).
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6.2.3 Value of commercial inshore and offshore fisheries

Biomass production of commercial fisheries generated a value-added of USS$ 7,000,000 for the
economy of Vanuatu in 2012 (Table 11). The small-scale commercial fishery (reef fish, nearshore
pelagic, deep slope, crabs and lobster) and offshore licensing and game fishing are most important in
terms of value-added.

Table 11: Volume and value-added of commercial fisheries, 2013 adjusted

Fishery Commercial catch Annual value- Minimum Maximum

(tonnes) added (USS) (Us$)

(Us$)

Reef fish, deep 1,720 3,300,000 2,970,000 3,640,000
slope fish, crabs
and lobster
Trochus and 28 100,000 85,000 115,000
similar
Béche-de-mer 40 50,000 30,000 70,000
Aquarium trading 150,000 90,000 210,000
Offshore fishing 7,558 1,800,000 1,260,000 2,340,000
Game fishing 70 1,600,000 1,360,000 1,840,000
Total 9,416 7,000,000 5,795,000 8,215,000

6.2.4 Uncertainty

As is common in many developing countries, data regarding small-scale fisheries are highly uncertain
(Laurans et al. 2013). Most of the inshore commercial fishing activities are characterised by the same
factors as the inshore, subsistence fisheries; they are informal, sporadic and dependent on socio-
ecological context. In the same way, they cover a high number of target species (multi-species
fishery), fishing gears and habitats. This level of uncertainty is reflected by the range between the
minimum and maximum estimates of the valuation (Table 11).

Estimates for pelagic fisheries rely on fishing logs and observers on board and therefore present a
higher level of reliability. Data on costs and licences is to be interpreted with caution since, in many
cases, they represent only the visible transactions (many agreements are confidential).
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6.3 Minerals and aggregate
6.3.1 Identify

6.3.1.1 Deep sea mining

Deep sea mineral (DSM) exploration in Vanuatu is in its early stages. Three main types of DSM
deposits (SMS, manganese nodules, and cobalt-rich crusts (CRCs)) have been discovered in the
Vanuatu EEZ and in the seabed beyond national jurisdiction in the last four decades (DGMWR 2014).
The mineral deposits considered profitable to mine are mostly SMS. Surveys within the Vanuatu EEZ
have found deposits of polymetallic SMS found at sub-sea hydrothermal vent sites which could
contain significant quantities of copper, gold, zinc, silver and other commercially valuable minerals.

Mining for manganese nodules and CRCs on the seafloor is likely to have greater environmental
impact than mining for SMS. Nodules are small lumpy concretions that form over millions of years as
metals from the seawater and seafloor sediments precipitate around a core, which may be a shark
tooth or rock fragment. Nodules cover a significant area of the sea floor and contain minerals such as
manganese, copper, nickel and cobalt.

The Department of Geology and Mines manages DSM in Vanuatu. A draft Deep Sea Minerals Policy
has been developed (DGMWR 2014), and national consultation about the policy will commence soon
(as at March 2015).

There are currently 102 active prospecting licences and 44 prospecting licences pending renewal for
two prospecting companies. Data about these licences is confidential. Most licences seem to be
inactive. Companies from Japan, China, Korea, the UK, Canada, USA, Germany, Australia and the
Russian Federation are waiting to see if other prospecting efforts in the region (e.g. Nautilus Solwara
in Papua New Guinea®) lead to potentially profitable ventures. Bismarck Vanuatu, one of the
licensed companies in Vanuatu, commented that at this stage of exploration no potentially
commercial deposits have been found.

6.3.1.2 Coastal aggregate mining

Some extraction of coastal aggregate (sand, gravel, rock and shell) for construction and reclamation
occurs close to Port Vila. The term ‘aggregate’ covers several different types of material that are
excavated from the coastline and intertidal flats*’. Coastal areas are the main source of aggregate for
all uses. The principal users are government and the private sector for construction, road building,
making cement building blocks, seawall construction and coastal protection and reclamation. In
addition, households also use a significant amount of sand and gravel for landscaping.

Sand mining is a practice that extracts sand from an open pit. The sand is often used to make
concrete. The management of coastal mining is the responsibility of the Department of Geology and
Mines. The department is responsible for issuing development consents for the mining of sand and

39 The mining project known as Solwara 1 will extract gold and copper from the floor of the Bismarck Sea in
Papua New Guinea. Nautilus Minerals Inc. has secured, or is in the process of applying for, the exploration
rights to 534,000 km? of the sea floor in PNG, Tonga, the Solomon Islands, Fiji and New Zealand.

%0 Aggregate includes sand, composed of fine particles of reef-derived sediment and gravel, defined as reefal
sediment of diameter 2 mm to 100 mm. Larger rocks or lumps of cemented reef material are also excavated
with individual pieces weighing several hundred kilograms. A limited quantity of shells is also mined from the
coastline for specific purposes (Greer Consulting Services 2007).
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gravel and for enforcement of the regulations restricting mining to designated areas. Mining is most
regulated around the main urban centres where it is officially only permitted from designated sites
and requires a mining licence. In 2013, 31 permits were issued. Most licences were issued for
construction, and most gravel-mining applicants sell aggregate to builders, construction companies
and concrete block makers (Greer Consulting Services 2007).

Hand mining by households is a common practice and can represent ten times the official licensed
volumes (Greer Consulting Services 2007). However, extraction of sand by households is illegal and,
although it is a benefit obtained by the population, cannot formally be considered as a marine
ecosystem service in this study.

6.3.2 Quantify and value

6.3.2.1 Deep sea mining

No data are available on the benefit that Vanuatu receives from licensing for DSM prospecting
because licensing is based on commercial-in-confidence negotiations. Mining does not yet occur in
Vanuatu. Very little is known about the potential scale and impacts of DSM. Therefore in terms of
data gaps we highlight the need to:

(i) define sustainable levels of DSM activity
(ii) qguantify the potential stock for DSM exploitation
(iii) access global information on licences and exploration potential at national levels.

One of the main difficulties will lie in valuing turnover and value-added of the activity. Prospecting
activities by definition have highly variable results and economic projections must incorporate this
uncertainty.

6.3.2.2 Coastal aggregate mining

The official figures from the Department of Geology and Mines are presented in Table 12. Volumes of
approximately 15,000 m*® were authorised in 2013, generating 320,000 Vt (US$ 3,600) in fees for the
government. It is assumed that illegal extraction of sand takes place in Vanuatu but its volume and
value are unknown.

Based on the market price of imports (US$ 90/m?) and a study conducted in Kiribati (Greer
Consulting Services 2007), we assumed an average market price of USS 45 per cubic metre of local
sand. The same study has produced a detailed analysis of annual operational costs and initial
investments needed for mechanical sand extraction. The percentage value-added is estimated to
vary between 20% and 30% of the market price (depending on the mining equipment). For 2013, the
value-added of sand mining for the Vanuatu economy was estimated at approximately USS$ 170,000
(15,100,000 Vt).

Table 12: Sand mining permits in Vanuatu, 2010-2013

Year Total number of permits Quantity extracted (m°)

2010 11 3500
2011 14 6700
2012 23 11050
2013 32 15250

Source: Department of Geology and Mines
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6.3.3 Sustainability

6.3.3.1 Deep sea mining

At this stage of preliminary exploration, there are no indicators for over- or under-exploitation nor is
there information about the potential environmental impacts of DSM. Any future economic valuation
exercises should include these aspects.

6.3.3.2 Coastal aggregate mining

The future demand for aggregate will depend on the level of domestic construction and donor-
funded projects. The activity cannot be considered sustainable as long as there remains no strict
enforcement of the ban on household sand extraction and no clear regulations (e.g. environmental
impact assessment) for private sector licensing. In the absence of sustainable planning, impacts of
sand mining can be broadly classified into three categories (Brendan 1992): physical (alteration of
channel bed form and shape leads to several impacts such as erosion of channel bed and banks,
increase in channel slope, and change in channel morphology); water quality (dumping of
overburden, chemical/fuel spills); and ecological (removal of channel substrate, re-suspension of
streambed sediment, clearance of vegetation, reduced feeding opportunities).

6.3.4 Distribution

The potential beneficiaries from this ecosystem service include the private sector (mining companies
and brokers), public institutions and local populations, depending on the terms of the agreement for
exploitation and customary rights.
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6.4 Tourism and recreation
6.4.1 Identify

Marine tourism and recreation activities in Vanuatu include scuba diving, snorkelling, day boat
charters, day tours and recreational boating and associated accommodation and other travel costs.
In surveys conducted by Pascal and Seidl (2013), Australian citizens represented 70% of respondents,
New Caledonian residents 15% and the rest was shared between New Zealand and Europe. There
was a clear dominance of resort and hotel users (88% to 94%). Several underlying ecosystem
processes have been identified in the provision of marine tourism, such as biomass production,
maintenance of habitats and resilience to external pressures (Appendix Ill: Ecological functions
supporting marine ecosystem services).

6.4.2 Quantify

6.4.2.1 Producer surplus of service providers

Ten dive shops provide services in Vanuatu, of which six are based in Efate (eight boats) and four in
Santo (six boats). The dive industry has total capacity of approximately 180 divers per day, with a
mean capacity for each operation of 17 divers. The most frequented diving sites are close to the
capitals of Efate and Santo (time to access less than 1 hour by boat) and include reefs and wrecks*".
Some dive shops are based on islands close to the capitals and offer on-site accommodation for
divers. Most of the dive companies offer snorkelling activities and technical training courses (Pascal
and Seidl 2013).

A total of approximately 47,000 dives were carried out in 2013 corresponding to approximately 9,000
divers. Some 65% of the dives took place in Efate. In addition, 9,000 snorkel trips were documented
(Pascal and Seidl 2013). The corresponding value-added of the dive shops is estimated at
approximately USS 1,600,000 in 2013 (USS$ 1,100,000 in Efate and USS 500,000 in Santo) (Pascal and
Seidl 2013).

The day boat charters in Efate and Santo offer trips of a half or whole day with snorkelling, beach
activities and village visits*>. Boat capacities vary from 6 to 60 guests and vessels range from sailboats
to small boutique cruise ships with live-aboard facilities. A total capacity of 250 passengers/day is
shared among 16 companies, and some companies are only active for part of the year (from May to
December). Other types of day tours are organised overland with tour operators. Three ecotourism
operators in Vanuatu offer activities in mangroves in Malekula and Efate. There is an eco-volunteer
tourist enterprise in Efate developed through an agreement signed between a village and a UK-based
company specialising in this business. It is centred on tourists paying for turtle tagging, monitoring
and clinics. They usually stay for long periods (more than 40 nights) (Pascal and Seidl 2013).

Approximately 22,000 visitors enjoy day boat charters annually and another 10,000 participate in day
tours with beach, snorkelling or mangrove activities. In 2013, the value-added for boat charters and
day tours were USS 1,600,000 and USS 400,000, respectively. Santo represents USS 700,000 of the
value-added of boat charters (Pascal and Seidl 2013).

41 Including the SS President Coolidge publicised as the largest wreck dive in the world.
42 When villages visit are made, a fee (5 to 10% of the total trip price) is paid to community for each visit.
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6.4.2.2 Expenditure of visitors

Average daily expenditure of visitors was estimated at USS 151 in 2012 for air visitors with an
average length of stay of 8 days (equivalent to approximately USS 1,200 per visitor per stay) by VTO
surveys (TRIP Consultants 2008; Pascal 2010; VNSO 2014). Proportions of value-added derived from
the national GDP calculations (VNSO pers. comm.) and other studies (Pascal 2010; Pascal and Seidl
2013)® are applied to this revenue®.

In the surveys by Pascal (2010) and Pascal and Seidl (2013), questions about expenses had a low
response rate. The results (n = 67) showed an average expense of USS 113.50 per day per person.
The average length of stay was 7.3 days. Given the size of samples, we chose to rely on estimates
from the VTO.

6.4.2.3 Ecosystem contribution factor

The ecosystem contribution factor is applied to visitor expenditure to reflect the role of marine and
coastal ecosystems in visitors’ choice of destination. Visitors were categorised following the criteria
set out below. The goal was to divide visitors into homogeneous groups to ensure the most
appropriate application of contribution factors. A matrix of variables of marine contribution from the
selected surveys, complemented by the analysis of advertising images, was then applied to the
expenditure structure of different categories of users or tourists.

The categories of visitors are:

Category I: Visitors (all groups combined) that would not have come to the location were ecosystems
not in their current state (ecosystem contribution factor = 1). Relevant activities may be specialised
diving trips, hunting or underwater photography. Total associated expenditures are accounted for at
100%.

Category Il: Visitors who came to the location for several reasons and who participated in activities
related to marine ecosystems (see below for the value of the ecosystem contribution factor).

Category lllI: Visitors who did not participate in marine related activities are excluded from this
assessment.

Expenditure of users was calculated using data from the following sources:

a. IUCN-AFD project (Pascal and Seidl 2013) based on surveys (n = 85) with visitors and divers. The
respondents were asked to answer specific questions about their choice of destination and the
importance of reefs in their choice of destination.

Question 1: What was your main reason for coming to this area?

Question 2: If you had not been able to dive / visit the reef (mangrove), would you have done
this trip? & Yes No Don’t know

Question 3: Diving (/ other activities) has been important in your decision to come to....? High
Moderate Low, @ Don’t know

43 Average added values used are: 40-60% for hotels and accommodation, 30—50% for food and beverage and
40-60% for transportation (ISEE 2008).

44 Without concrete details of the distribution of expenses, a usual added value of 50% has been applied to the
average expenditure value (Lindberg and Enriquez 1993).
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These questions provided information about a variable ecosystem contribution for Category Il
visitors and users®. The study reported that 76% of respondents answered ‘yes’, 20% ‘no’ and
4% the ‘not sure’ box to question 2.

The respondents were mainly beginners in underwater activities; 8% were qualified scuba divers
and 23% went snorkelling/diving several times a year.

For the majority of snorkellers (53%), the beauty of the seascapes (e.g. coral reefs, caves) was
the most decisive factor for their satisfaction, followed by the diversity and abundance of fish
and the quality of the service (e.g. level of organisation, comfort).

b. Pacific Tourism Climate Adaptation Project Visitor Analysis Study (Klint et al. 2012) based on
guantitative surveys (n = 199) describing visitors’ levels of satisfaction with the experience in
Vanuatu and their perceptions, and on qualitative surveys (n = 22) exploring what would
represent the ideal day in Vanuatu®® and the issues that tourists may have had in relation to their
travel to Vanuatu.

c. The Vanuatu 2010 VTO exit tourism survey (n = 500) conducted by the VTO in the airport in 2009
determining the characteristics of visitors, their activities and their main motivations.

Studies b. and c. confirmed that the predominant reason visitors chose to holiday in Vanuatu was to
relax on the beaches or in the hotels (approximately 90% of respondents). The second reason was to
meet new cultures and island living (80%). Observing and discovering nature was identified by 60% of
the tourists as an important reason to come to Vanuatu. About 10% of the interviewees responded
that snorkelling was a very important reason for their visit.

)47

d. The Analysis of Advertising Images (AIA

The results from the AIA developed by the IUCN-AFD project (Pascal and Seidl 2013) are used to
calculate the contribution of marine ecosystems to tourist motivations. In this study, the types of
media employed were quantitatively analysed to determine the proportion of images and
keywords related to certain attributes.

The selected attributes were:
¢ Images related to culture and people

* Images related to terrestrial ecosystems and landscapes
¢ Images related to beaches
¢ Images related to recreational underwater coral and marine biodiversity

¢ Images related to other forms of entertainment

45 The ecosystem contribution factor takes the value 1 if the answer to question 2 was ‘no’. Otherwise it takes a
value between 0 and 1 depending on the proportion of time devoted to marine activities in the duration of the
stay, the main motivations for travel and the importance of marine activities in the choice of destination. A
matrix of ecosystem contributing factors is generated.

46 |t did this through a short writing activity as well as through a drawing activity.
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