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The living resources of the Pacific Ocean are part of the region’s rich natural capital. Marine and
coastal ecosystems provide benefits for all people in and beyond the region. These benefits are called
ecosystem services and include a broad range of values linking the environment with development
and human well-being.
Yet, the natural capital of the ocean often remains invisible. Truly recognizing the value of such
resources can help to highlight their importance and prevent their unnecessary loss. The MACBIO
project provides technical support to the governments of Fiji, Kiribati, Solomon Islands, Tonga and
Vanuatu in identifying and highlighting the values of marine and coastal resources and their ecosystem
services. Once values are more visible, governments and stakeholders can plan and manage resources
more sustainably, and maintain economic and social benefits of marine and coastal biodiversity in the
medium and long term.
The MACBIO Project has undertaken economic assessments of Kiribati’s marine and coastal ecosystem
services, and supports the integration of results into national policies and development planning.
For a copy of all report and communication material please visit www.macbio.pacific.info.
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his study, conducted in 2015, aimed to determine the economic value of seven marine and coastal ecosystem
services in Kiribati. The study forms part of the broader MACBIO project (Marine and Coastal Biodiversity
Management in Pacific Island Countries) that aims to strengthen the management of marine and coastal
biodiversity in Pacific island countries.
The role that natural ecosystems, especially marine ecosystems, play in human wellbeing is often overlooked or taken
for granted. The benefits humans receive from ecosystems, called ecosystem services, are often hidden because
markets do not directly reveal their value — nature provides these benefits for free. Failure to recognize the role that
marine ecosystems play in supporting livelihoods, economic activity, and human wellbeing has, in many instances, led to
inequitable and unsustainable resource management decisions.
The people of Kiribati depend on marine and coastal ecosystems to support their livelihoods and wellbeing. Kiribati
has 811 km2 of land area in three separate island groups spread across the central Pacific Ocean; they comprise an
exclusive economic zone (EEZ) of nearly 3.5 million km2. This report describes, quantifies and, where sufficient data
is available, estimates the economic value of many of Kiribati’s marine and coastal ecosystem services, in an effort to
inform sustainable and equitable management decisions and support national marine spatial planning.
The seven ecosystem services addressed in this study are subsistence fisheries, commercial fisheries, sand and
aggregates, tourism, coastal protection, carbon sequestration, and research, management and education.
While all the ecosystem services selected for the study are important, subsistence food provision is particularly critical to
the livelihoods and wellbeing of people in Kiribati. Today, even people on the outer islands purchase goods and services
to augment the largely subsistence aspects of their lifestyle, but food-goods from the ocean, reef and lagoon remain
very important. Even people mainly involved in the formal economy in South Tarawa undertake subsistence fishing and
farming activities to supplement their cash incomes. Unfortunately, there is only sporadic data on subsistence harvests
and consumption.
Overall, there are few data about many ecosystem services, which prevents calculation of the total economic value, so
the values below should be regarded as minimum estimates. Data gaps are described in detail in the full report.

SUBSISTENCE FISHING
Using data from the 2006 Household Income and Expenditure Survey (HIES), the gross economic value of seafood
caught and consumed at home (subsistence fishing) was approximately A$ 3.7 million per year (2013 prices). This value
equates to per capita subsistence consumption of about 11.4 kg/person/year. This seems quite low for Kiribati. Using
data from the Ministry of Fisheries, however, the net annual value of household finfish harvest came to approximately
A$ 9.6–19.2 million, when using the average price of fish in urban areas (A$ 2.80/kg) to represent the avoided costs of
purchasing fish. In the mid-2000s Pacific fisheries experts estimated the gross value of subsistence fishing harvests at
about A$ 38.5 million (Gillett 2009); the net value would be about A$ 34.6 million. Because subsistence fishing costs are
minimal, the net economic value is assumed to be 90% of the gross value.
The actual net value of subsistence fishing is likely to lie within the range of A$ 9.6 to 34.6 million per year. This value
accrues entirely to households in Kiribati.

SMALL-SCALE COMMERCIAL FISHING
With respect to commercial fishing, the analysis was split into two: household level (small-scale); and industrial level.
Again, a range was estimated from various data sources. Gross values of small-scale commercial fishing ranged from
A$ 7 million to A$ 25 million per year. These estimates included small-scale tuna fishing, with a gross value of about A$ 4
million per year (Campbell and Hanich 2014). Small-scale inshore commercial fishers generally use outboard engines
therefore their operational cost would be higher than for subsistence fishers. In this analysis, 60% of the gross output
is assumed to be spent on fuel and other fishing costs leaving a value-added of A$ 2.8 to 10 million. Most of this value
accrues to small-scale fishers and households in Kiribati.
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LARGE-SCALE COMMERCIAL FISHING
Kiribati has no large-scale fishing vessels apart from those that fish under ownership arrangements with the Kiribati
government. Many foreign fishing vessels pay for licenses to fish in i-Kiribati EEZ. The average catch over the last five
years was 330,000 tonnes with a gross value of A$ 733 million (US$ 660 million). The benefit to fishers (value-added) is
estimated to be US$ 264 million. Most of this value is captured by distant-water fishing nations, although recently, some
tuna has been locally processed and exported. Tuna fishing also provides some employment to i-Kiribati fishermen, but
the largest benefit is license revenue (on average US$ 53 million per year) that provides more than 50% of the annual
government budget. License revenue is about 7% of the gross value of the catch.

SAND AND AGGREGATE
An estimated 31,175–43,645 tonnes of sand and coral aggregates are used in the production of concrete, at an
estimated gross value of A$ 2.02–2.6 million per year. This estimate is based on imported cement and production of
concrete and does not include aggregates used for other purposes. Subtracting harvest and sales costs, the value-added
comes to A$ 0.8–1.2 million. However, beach mining and lagoon dredging have environmental costs which have not been
estimated and subtracted from this value.

TOURISM
Income from tourism is estimated for Christmas Island (Kiritimati) and for South Tarawa based on the number of air
arrivals (data kept by the National Statistics Office) and on the Tourism Survey conducted in 2013. On Kirimati, the
gross revenue from tourism in 2013 was A$ 3.8 million; on South Tarawa the gross revenue was A$ 6.9 million, a total
of A$ 10.7 million per year. Assuming that 40% of expenditures are profit, the net economic benefit (value-added) was
A$ 4.3 million per year. This is the value of all visitor expenditures, including aid workers and government consultants
and thus is not entirely attributable to marine and coastal ecosystems. The study also did not include tourists from visiting
ships or yachts which contribute modestly to the tourism sector.

COASTAL PROTECTION
The land area of Kiribati consists largely of atolls that are at risk of erosion, damage from tsunamis, and inundation due
to rising sea levels. The protection against erosion and sea-surge provided by coastal ecosystems, as well as the role of
reefs in the process of beach formation, are important services. However, we were not able estimate the monetary value
of these services because of lack of data.

CARBON SEQUESTRATION
A limited area of mangroves (7.9 km2 or about 1% of the total land area of the country) provides carbon sequestration
services valued at A$ 337,000 per year. This value represents the global benefit of reduced atmospheric CO2. While
the monetary value of carbon sequestration rate is relatively small, mangroves also provide benefits such as control of
coastal erosion, fish and invertebrate habitat, and construction materials. Seagrasses also sequester carbon, but the
value of seagrasses could not be estimated because of a lack of data about the extent of seagrass areas in Kiribati.

RESEARCH, MANAGEMENT AND EDUCATION
Estimating the economic value of benefits obtained from research, management, and education about the marine
ecosystems is difficult because data could not be obtained. However there is potential for the Phoenix Islands Protected
Area (PIPA) to become an important area for research and study in the future because of its size and unique features.
PIPA is one of the largest marine reserves in the world. While PIPA has no fully developed tourism sector or research
centre, there is some evidence that a financial benefit can be derived from marine reserves, if properly developed and
managed.
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CONCLUSIONS
To accurately estimate the total economic value of marine ecosystem services significant data gaps will need to be
filled. Therefore the sum of annual economic benefits presented, A$ 360–400 million, should be considered a minimum
estimate. Of this total value, approximately A$ 300 million is the net benefit of tuna fishing, mostly to foreign fleets. All the
ecosystem services analysed are data-deficient but some deficiencies are more acute than others.
MACBIO’s formal link with the Kiribati government is through the Environment and Conservation Division, but from the
onset the project has made an effort to connect with all Departments relevant to marine and coastal resource use and
management. The Ministry of Fisheries and Marine Resource Development, in particular, is responsible for oversight
of many key marine ecosystem services, and their data were instrumental in deriving some key values described.
Throughout this research, the authors endeavoured to share information about the economic value of marine ecosystems
with all the Departments that have a role in marine resource use and management. These discussions indicated an
awareness and understanding that economic valuation information can inform development policy, legislation, and
regulation of marine activities.
This study is a step towards recognizing the human benefits of natural ecosystems, which can lead to more equitable and
sustainable management of the marine assets of Kiribati. These results provide an inventory of current information about
the economic value of i-Kiribati marine and coastal assets and are a starting point for more in-depth valuations of each of
the ecosystem services discussed.
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TABLE 1 • Annual economic value of marine and coastal ecosystem services in Kiribati (2013)
Sector

Ecosystem
Service

Beneficiaries

Net annual
value1,2 (2013
adjusted)
m = millions

Sustainability3

Fisheries

Subsistence
fishing

I-Kiribati households, particularly outer
islands. Value represents range from
different data sources

A$ 9.6–34.6m
(US$ 8.6–31m)

Abundant resources in outer islands
with small population; much overfishing
around South Tarawa

Small-scale
fishing for
sale

I-Kiribati fishers and consumers, some
restaurants and businesses (only
value to fishers is estimated); logistical
obstacles on outer islands, but some
cold-storage and transport investments
are being made. Value range
represents different data sources

A$ 2.8–10m
(US$ 2.5–9m)

Over-pressured resources near
S. Tarawa; transport and storage
obstacles may limit pressure on outer
islands. Much waste due to lack of
refrigeration

Bêche-de-mer,
aquarium
trade

Very small industries with small number
of beneficiaries, but important to some
people

Insufficient data

Unknown in Kiribati. Bêche-de-mer is
easily overfished and stocks have been
depleted in most Pacific countries

Offshore tuna
fishing

A few joint-venture companies
generate employment and income to
local fishermen, most notably from
Kiribati Fish Limited (KFL). KFL: 100
employees; 80 fishers)

Insufficient data

Distant-water foreign fishing vessels
(DWFV); value accrues to foreign fleets

A$ 293m
(US$ 264m)

Skipjack stocks (75% of harvest)
appear sustainable, yellowfin
threatened and bigeye overfished.
Some bycatch threatens sharks and
other pelagic fish. Skipjack is most
abundant tuna, but also the lowest
value species, so there is incentive to
harvest bigeye and yellowfin

License revenue from DWFV provides
more than 50% of annual government
revenue. This provides government
jobs and some services are passed on
to residents

A$ 53m
(US$ 48m)

Mariculture

Seaweed

Many households on Kiritimati and
Tabuaeran

Insufficient data

Unknown

Mining

Sand and
aggregate

Value calculated for producers and
vendors of aggregates and sand.
No data for benefits to households,
construction companies, and everyone
who uses concrete structures and
roads

A$ 0.8–1.2m
(US$ 0.7–1m)

Beach mining for construction is
unsustainable; lagoon dredging needs
monitoring to prevent diminishing
fishing and tourism ecosystem services

Tourism

International
tourism

Kiribati businesses and government;
benefits to international tourists not
included

A$ 4.3m
(US$ 3.9m)

Sustainable, if pollution and damage
from tourists is controlled

Regulating
Services

Coastal
protection

Citizens and visitors, in particular
owners of coastal property

Insufficient data

Sustainable, if reef and mangroves are
living

Carbon
sequestration

Global benefit; potential benefit to
communities from carbon credits (value
not estimated). Only mangroves valued
due to lack of data on seagrass

A$ 337,000
(US$ 304,000)

Sustainable, if mangroves are
protected

Research,
education,
management

One-time investment, not annual, to
the Phoenix Island Protected Area
Trust. Gross value, costs to attract and
manage funds unknown

A$ 3.5m
(US$ 3.2m)
Gross value1

Depends on international relations
and agreements related to nature
conservation

Foreign
Investment

1 Different beneficiaries (local, foreign, producer, consumer, government) are included in the value estimates; read beneficiaries column for explanation and exceptions. Gross
values do not reflect costs. Throughout the report an exchange rate of US$ 1 = AUD$ 1.11 is used.
2 Unless otherwise indicated.
3 Sustainability refers to whether the values presented can be expected to decrease (unsustainable), increase, or stay the same (sustainable) with current human behaviours.
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