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Foreword

Tuvalu is amongst the most vulnerable countries in the world to adverse effects of climate
change. The threat of climate change faced by Tuvalu is real and is occurring now. Tuvalu strives
to save itself as a sovereign state for the future of its citizens. But this cannot be achieved alone.
Tuvalu perceives climate change as a shared responsibility which requires global and local
actions, commitment and cooperation.

This Second National Communication (SNC) provides an update on the activities undertaken
domestically since the initial national communication in 1999. It covers the period from 2000

until 2015.

Our existing environmental and socio-economic challenges are serious and alarming. As a Least
Developing Small Island State, funding and expertise are extremely limited. Tuvalu acknowledges
the financial assistance through enabling activities, medium- and large-scale environment
projects and will continue to request more of this funding arrangement to ensure Tuvalu achieves
sustainable development. With regional and international assistance from executing agencies,
Tuvalu has been able to progress further to fulfil our obligations as a party to the United Nations
Framework Convention on Climate Change (UNFCCC).

Tuvalu has a national policy framework which provides strategic guidance on climate-smart
development, strengthening of the economy, identification of areas requiring research,
improving education and public awareness, investing in renewable energy, reducing greenhouse
gas emissions, introduction of better agricultural practices and reducing waste.

This report shows the seriousness of the problems we face and if no concerted actions are taken,
the situation will worsen with time and we cannot let this happen. Swift, sustainable and practical
solutions are needed today, not tomorrow. For Tuvaluan people, climate change and sustainable
development are inextricably linked. There is an understanding that the resilience of the country
is best supported by measures that ensure the integrity and sustainability of natural, economic
and social ecosystems and resources, which underpin the very existence and the future of our

country.

As Minister responsible for climate change, it gives me great pleasure to present this SNC of
Tuvalu to the UNFCCC Secretariat for submission to the Conference of the Parties (COP).

Wf
K:\

Honourable Enele Sosene So

Prime Minister of Tuvalu
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IS a democratic country with a
EXECUTIVE SUMMARY Westminster system of government

consisting of 15 elected member#t the

islandlevel, a contemporary form of
This Second National Communication traditional governance is exercised
(SNC) provides information on the through theFalekaupulend Kaupule
progress made by Tuvalu in implementing
the United Nations Framework Convention  Tyyalu has a tropical climate and it is
on Climate Change (UNFCCC) and includes characterized by two distinct seasons, a
the national inventory of anthropogenic wet seasorfrom November to Apribnd a
emissions by sources and removals by dry season from Mayto October. This
sinks of all greenhouse gases (GHG) not seasonal cycle is strongly influenced by the

controlled by the Montreal Protocol. South Pacific Convergencelhe mean

annual rainfall in the southern islands of
In contrast with the initial national Tuvalu is 3,400nm while in the north is it
communication submitted in 1999 the 2,900mm. Temperature ranges from %5
SNChasachievedconsjderable progress ir] to 30°C all year around.The tropical
documenting ¢ dzgl f dzQa @ dzt Yclohbls@adoh & Hdfh November to April.
assessment, adaptation measures and Tyyalu is particularly vulnerable to
sectoralanaly®s of GHG emissions. cyclonegenerated winds, storm surges

and swells as well as spring tide Since
The SNC consists of five main chapters: MppoS ¢dzO f dzQa a Dy  SOSH

1. National Circumstances approximately 5 mm per year.

2. GHG Inventory
3. Vulnerability —and  Adaptation ¢ dzOF f dzQ3a 3INP A3 R@ESAZTAOD

Assessment US$2.7 million in 2013.The dispersed
4. Mitigation Analysis nature of the islands, isolation from key
5. Other  Information including international and regional markets, tiny

technology  transfer, public land mass and small population, and

awareness, capacity building, and  narow natural resource base maReivalu
data availability and gaps. dependent on foreign aid. Fisheries is the

major source of the national economy.
National Circumstance
The nine islands of Tuvalu are situated in  Sybsistence agriculturand fisheries are
the South Pacific Oceantivia combined predominant activities. Traditional farming
land area of 26kn?. It has a total and fishing practies are still used. The
population of 10,782 persons with just  outer island population is engaged in
over half of the population residing in the  subsistence activities more so than in
O2dzy UNE Qa OF LDhetavetagez ¥ Fupafadi.ITHe dgAdkeRure system in Tuvalu
height above sea level is less than 3 m with  js  customary, passed down through
the maximumheightabove sea level being patrilineal and matrilineal lines.
4.6 m.

Tuvalu has diverse terrestrial and marine
The islands were separated from the species. Of the 356 species of terrestrial
former Gilbert and Ellice Islands vascular p|ants, 18% are possib|y

Protectorate in 1974 and gained indigenous to the islar&l Among the
independence from Britain in 197%uvalu 1,453 marine species found in Tuvalu,

viii



green turtles, humphead wrasses and
whale sharksre on the list of endangered
species

Electricitygeneration through diesdbased
generators is the main source of energy in
Tuvalu In Funafuti and somenhabited
islets of the Funafuti atoll, continue to
have no power or are served by solar
home systems (Funafala Islet) or stand
alone diesé power (Amatiku Islet). In
2001, diesel electrification was completed
for the outer islandsnd by 2015 solar PVs
had been installed

National GHG Inventory

The GHGnventory of Tuvalu was prepared
for the year 2Q4 using the Tier 1 approach
from 19% IPCC GuideliseFor electricity
generation, 2014 data was used whereas
all other sectors were limited to 2002 data.
The key categoriegor the second GHG
inventory includes: Energy (including
Transport); Agriculture; Land Use Change
and Forestry; and Waste.

The mainGHG emissions reported in the
inventory are C@ CHand NO. The total
emission in 2014si18.467 Gg Cik, of
which 11.214 Gg G is attributed to the
Energy sectorCQ accounts for60.4% of
the total GHG emissions for Tuvalu,
followed by NO which coprises 23.1%
and CH contributesaround 16.4%.

Climate and
Adaptation

Change  Vulnerability

Tuvalu has placed considerable emphasis
on addressing climate change

vulnerabilities and implementing measures

that enhance adaptive capacities in coastal
protection, water resources, biodiversity,

agriculture, energy, waste management
and human health.

Coastal Protection

There are 82 km of inhabited coastline in
Tuvalu which has undergone rapid changes
due to a combination of climate change
and anthropogenic madélcation.
Extraction of aggregates such as beach
sand and reef coral, and blasting of reef
passages for boat channels, severe
cyclonic winds and storm surges, have
contributed to coastal instability and
beach erosion. Coastal protection
measures appropaite for the atoll island
context are needed to provide long term
solutions in reducing vulnerability of
human settlements and infrastructure.

Water Resources

With climate variability and the effects of
climate change, water security will
continue to be anissue for Tuvalu. With
limited groundwater resources, rainfall is
the main source of fresh drinking water.
Over the years, groundwater has become
brackish as a result of rising sea leaat
flooding Adapting to the changing climatic
conditions involvesa variety of measures
that focus onboth supply and demand for
precious water resources

Coral Reefs and Fisheries

Coral reefs form the foundation for

¢ dz@ t dzQa AatlyrRao
interference, namely urban development,
habitat fragmentation, dredging and
extraction of coastal aggregates have led
to the destruction of coral gef systems.
The vulnerability of the coral reefsis
further exacerbated by ocean acidification
and coral bleaching. There is high level of
confidence that ocean acidification Wil
continue in parallel with the risingCQ
concentrations in the atmosphere,
reducing the strength of corals and
increasing their vulnerability to severe
weather events. There is also evidence of
coral bleaching in Tuvalu. Even a 1°C



increase in averagevater temperature
could result in permanent loss of corals
which have negative flovwn impacts on
the marine food web.

Food Security

With many Tuvaluans dependent on
subsistence agriculture and fisheries
climate change also poses great sigh
food secuity. Coastal flooding and
erosion are expected to exacerbate the
situation, with traditional cros already
being spoiled by saltwater intrusion.
Terrestrial and marine ecosystems will also
modify in response to changes in climate,
which places food secuyi at risk. With
climate change likely to make climatic
conditions more unpredictabletogether
with the growth of the cash economy and
access to global markets, the Tuvaluan diet
will continue to shift from traditional and
locally harvested food to onéhat is based
on imported food products. This is a major
concern to population healtlfin particular
Non Communicable Diseases)and
nutrition over the years to come.

Human Health

An increase in temperature and rainfall, as
predicted by various climate chaag
models, is likely to favour conditions for
breeding of mosquitoes which could lead
to greater numbes of people being
exposed to mosquito bites. There is also
heightened risk of wateborne diseases
associated with increased temperature
and rainfall. Woren and children are
particularly susceptible to wwor- and
water-borne diseases. More
comprehensive research on the health
impacts of climate change is needed to
identify vulnerable populations and to
determine interventions for disease
prevention and maagement.

Waste Management

The volume of waste generated combined
with limited land for waste disposal and
lack of recycling technology present
serious challenges forTuvalu The
improper management of solid waste has
caused the rapid proliferation of
sargassumalgae, as observed durintpe
postdrought period in 2011 Without
intervention, the continued practice of
waste management will have adverse
impacts on the fragile island ecosystem
already under threat by climate change.
There is a need faan integrated approach
that takes into account theananagement
of waste forall development sectors and
addresses the environmental, social and
economic costs of poor waste
management

Climate Change Mitigation

¢ dz@ | t dzQ asharerofthedlabalzGHG
emissims is NE ¥t SOGABS 27
population as well as its concerted efforts
in achieving the objective of the UNRCC
by moving away from fossil fuels and
investing in renewable energyTuvalu
seeks to achieve 100% renewable energy
in electricity generabn by 2020. Various
mitigation  measures in  electricity,
transport, renewable energy, energy
efficiency and waste sectors have been
identified. All measuresare dependent on
international assistance; technological,
financial and technical support from
dewelopment partnerss needed for Tuvalu
to realize its mitigation targets

Other Information

Tuvalu has undertaken other efforts at the
national level to address the impacts of
climate change.Despite this, constraints
exist in the areas of technology trsfer,

climate change research, educatjon

¢ dzg



training and public awareness, capacity
building, and data availability and gaps.

Technology Transfer
For technology transferparriers include

high upfront capital costs, lack of
investment  capital and  financing
instruments, shortage of land (for
infrastructure development), absence of
scientific  research and information
NEtSgFyd G2

inability to recover costs for the operation
of such technologies due to its small
population and limitednational revenue.
Lack of technical knodwow in installing,
maintaining and repairing technologies is
also an important factor to be considered
for the technology transfer.Priority areas
for technology transfer include electricity
generation, coastal egineering and waste
management.

Climate Change Research

Limited donor and national funding
dedicated to scientific research, lack of
research equipment and facilities, and lack
of locallybased qualified research
professionals are constraints to climate
change research in Tuval&ome of the

major climate changerelated research
undertaken in Tuvaluincludes climate
science pograms funded by the

governments of Australia and Japan
However, &isting and past climate change
research are Funafuticentric  with
significant gaps in scientific data (including
longitudinal data) that are sectgrisland
and sitespecific.

Education, Training and Public Awareness
Enhancing awareness among Tuvaluans
about the causesand implications of
climate change is a change, especially

Xi

for the outer islands due to limited
transport and media channels. While
consultations have beecarried outon the
outer islands by different projects at
different points in time the information
on climate change has not always been
consistentand in the absence of correct
translation, it is difficult to communicate
climate change concept® communities.
For climate change education, steps have

¢ dz@ | t dzQ ibeen taken to incorporate climate charige

into the school curriculunhowever more
work is nededon this front Government
departments, donor partners, academia,
faith-based organisations and civil society
will all play a leading role in educating the
wider public about climate change.

Capacity Building

Between 2000 and 2015, more than 30
climate change projects have been
initiated or implemented in TuvaluThese
have included capacity building
components. An arearequiring further
strengthening is technical capacity in
climate change science, adaptation and
mitigation. Limited pool of qualéd and
trained professionals in Tuvalu, shortage of
staff within government departments and
high turnover of staff (mainly due to duty
travel or overseas training and education)
are some constraints associated with lack
of technical capacity within the cotry.

Data Availability and Gaps

Preparing this SNC was a challenging
process for TuvaluData required for the
compilation of SNC was scarce and -out
dated. Lack of systematic documentation,
information sharing and knowledge
management was a common tule faced
when completing all sections of the SNC
and in particular, the GHG Inventory



CHAPTER 1. NATIONAL CIRCUMSTANCES

Tuvalu, aNon-Annex | Party to th&nited Nations Framewor€onventionon Climate Change
(UNFCCC)submitted its first national ammunication to the UNFCCC Secretariat on 30
October 1999

This 8condNational Communication (SNCyas prepared with financial assistance provided
by the Global Environment Facility (GEF) through the United Nations Development
Programme (UNDP) in accdance with the UNFCQe&visedguidelinesfor the preparation of
national communicatiort

This report is structured intofive sections, beginning with background context of the
geographic, climatic, economic and social circumstances of T(Chlapter 1) Chapter 2

presents the GHG Inventory for major sectors based on available data@ | f dzQa @dzf y SN
to climate change and adaptation measures being piloted, undertaken and proposed are
outlined inChapter 3, which is then followed by Chapter 4 on wsialof mitigation actions.

Chapter 5 presents information on technology transfeducation, training andpublic
awarenesscapacity buildingand data availability and gaps.

1.1 Geograplic Setting

The archipelago of Tuvalu liestweenlatitude of 5°to 11° south and betweenongitude of
176 and 18(° east of Greenwichlt is located approximately 1,100 kilometres (km) north of
Fiji and 1,400 km south of the Republic of Kiribati.

The islandarchipelagois situatedin the South Pacific Ocean consistipignine islands that
stretch 579 km in length. The islandshave a combined land area of 261 and are
surrounded by1.3 million kn? of ocean induding an Exclusive Economic Zone7t9,174
km?. The average height above sea level is less than 3 matgsvith the highest point
above sea level being 46 in Niulakita(Government of Tuvalu, 2012)

The islandsinclude (from north to south)Nanumea, Niutao, NanumagaNui, Vaitupu,
Nukufetau, Funafufi Nukulaelaeand Niulakita The islands of Nanumea, NwWaitupu,
Nukufetau, Funafuti and Nukulaelae are atolls with enclosed lagoonshanemaining three
islandsof Nanumaga, Niutao and Niulakita are raised limestone coral reef islands on the
outer arc of ridges formed by pressure from the Central Padif&irest the ancient Australian
landmass. Only two of the islands, Funafuti and Nukufetau, have natural drarkor
oceangoing ships. There are no rivers on the islamdlgroundwater is extremely limited

1 COP 2 in 1996 adopted ti@&uidelines for the preparation of initial national communications from-Aomex |
Parties. The review of the guidelines was initiated at COP 5 in 1999 and the revised guidelines were adopted at
COP 8 in 2002.



Figurel Map of Tuvalu
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Source: UN Office for the Coordination of Humanitarian Affairs, 2013

The remotaess of the islands dispursed over a vast area of oceanlimitdd inter-island
transportatiorcontribute to geographical isolation

1.2 History

The island®f Tuvalu were first inhabited by Polynesian settlers from Samoa and Tonga and
they were left largely untouched by Europeans until the 1Gtntury. In the early 1800s, the
islands had been chartered by European explorers and whalers and traders begsih ttoe
islands(Kofe, 1983)In the 1860sthe practice known as blackbirdimgmowed most of the
inhabitantsfrom the southern islandsgither by force or bribe to worlas indentured labour

for guano minesn Peru In 1863, twethirds of the populatioron Nukulaelae and more than

half in Funafuti were captured artdken away to Peru (Kofe, 1983¥ith the arrival of the
Samoan missionaries from the London NMissary Society in 1865, the Tuvaluan society was
increasingly under the influence of Christigné&ndtraditional practices were soon replaced

by the new religious order.

In 1892, Tuvalu became a British Protectorate as part of the Gilbert and Ellice .Islands
Although under one administration, the two island groups were not equally represented with



the Ellice Islands population being outnumbered by @Gitbert IslandsThis eventually led to
the 1974 referendum, which resulted in the separation of the two island groups.

During the Second World Wathe islands of Kiribati were claimed by the Japanes
response,6,000 American troopsvere stationed in TuvalfTelavi, 1983)The American
forcesset up base in Funafuti arflilt airfieldson Nukufetau and NanumeaThe population
of Fongafale (the islet where Funafuti is situated) was evacuatednaf&la and Papa Elise
islets for the period of the war. Funafuti was attacked by numerous air mid943, killing
one Tuvaluan and a dozen Americans (Telavi, 1983)

Following tle UN administered referendum in 197¢he Ellice Islandsvere separated fom

the Gilbert Islanddo form the separate British dependency of Tuvalu on 1 October 1975
(Isala, 1983)The name Tuvalu means "eight islandsunity’ and although there are nine
islands comprising the country today, only eight were initially inhabitedtlee ninth
(Niulakita)is not included in its name. Tuvajained political independence from Britaom 1
October1978 The Independence Constitution adoptadVestminsteisystemof government
with the British monart as Head of State who appoirdssovenor Generalwho must be a
Tuvaluan citizeffisala, 1983)

TheParliamentcomprisesof 15 electedmembersservinga fouryear term.Each island elects
two memberswith the exception of Nukulaelae, which is represented by one member due to
its small sizeind Niulakita is represented by Members for Niutao as it falls under the Niutao
Island administrationThe Prime Minister and Speaker of the Parliament are electeithdoy
Members of Parliament

On 12 December 1997the Falekaupule Actvas passed by theParliamentto devolve
administrativeauthority of the islandsto the Falekaupuleand Kaupule TheFalekaupulas

the product of the fusion of the traditional leadership and the introduced governing system.
It functions as the decision making body on teamnd. TheKaupuleis the executive arm of
the Falekaupule.

1.3 Climate

Tuvalu has a tropical climate and it is characterized by two distinct seasons, a wet season
from November to Apriland a dry season from Matp October. This seasonal cycle is
strondy influenced by the South Pacific Convergence Zone (Australian Bureau of
Meteorology and CSIRO, 201Themeanannualrainfall in the southern islands of Tuvalu is
3,400 mm while in the north is it 2,900 mm. Temperature ranges from 25 de@essi{°CQ

to 30°C all year around.

Thetropical cyabne season is from November to ApiTuvalu is particularly vulnerable to
cyclonegenerated winds, storm surges and swells.March 2015, Tropical Cyclone Pam
devastated the islands of Tuvalu, damaging hous®sastructure, food gardens, graves and
O2ladttAySao bSIFNIf& KFIfF 2F (GKS O2dzy i NE Q& LI
Funafuti also disappeared as a result of the cycl@evernment of Tuvalu, 2015)



1.3.1Temperature

Both annual ad seasonal mean air temperaturage rising inFunafuti since 195QAustralian
Bureau of Meteorology and CSIRO, 201The strongest trend observed is in minimum air
temperature (0.248°C) per decade. Similarly, sea surface temperature has risen at
appraximately 0.13C per decade since the 1970Being surrounded by ocean, air
temperatures in Tuvalu are strongly linked to seaface temperatures.

Global climate models indicate with high level of confidence that surface air temperature and
seasurface tenperature are projected to increase over the course of thé' Zlentury
(Australian Bureau of Meteorology and CSIRO, 201A) slight increase in annual and
seasonal mean temperature is projected by 2030°Gcwith a more significant increase
projected fa 2090 (2.80.

Figure2 Annual Average Temperaturd-unafuti, 195602005
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1.3.2 Rainfall

Precipitation in the southern islands is high and constant throughout the year but less so in
the northern islands. There is a significant relationship between rainfall and HEieNifio
Southern OscillationENSQ Index with less rainfall during the La Nifia yeaPsolonged
periods ofreduced rainfall are not wommon, with the most recent droughdccurring in

2011 when a state of emergency was declared due to severe shortage of water. In response,
fresh water hadto be flown and shipped into Tuvalu through international humanitarian
assistance.

For Tuvalu, annual and seasonal mean rainfall is projected to increase in the future. The
intensity and frequency of days of extreme rainfall are projected to rise vihdeancidence
of drought is projected to decreag@ustralian Bureau of Meteorology and CSIRO, 2011)



Figure3 Annual Average Rainfalt Funafuti, 19502005

GO0

La Nifa
‘é‘
E 4000
=2 3000
=
‘m
[ &
2 2 g g S
3 S 5 553 & g
Yoear

SourceAustralian Bureau of Meteorology and CSIRQL1
Note: Lightblue bars indicate El Nifio years; dark blue bars indicate La Nina years and
Grey bars indicate neutral years

1.3.3TropicalCyclones

The main extreme event affecting Tuvalu is tropical cyclones. Between 1969/70 and
2006/07, total of 33 tropical cyclongmssed within approximately 400 km of Funafuti which

is equivalent to an average of eight cyclones per ded@destralian Bureau of Meteorology
and CSIRO, 2011).

The most recent cyclone to pass Tuvalu was Tropical Cyclone Pam in MarchTRi315.
categoy 5 cyclone generated strong winds and storm surge, causing substantial damage to
houses, essential infrastructure and agricultural crops. The northern islands of Nanumaga
and Nanumea, and the central islands of Nui and Vaitupu were the hardestriatioh-wide

state of emergency was declared with approximately 4,600 peapleearly half of the

O 2 dzy U NEB Q dc¢whaddlrédtlly affdcte@ yy Cyclone Pam (Government of Tuvalu, 2015).

Figured Tropical Cyclones Passing within 40thlof Funafuti, 193/74 ¢ 2015/16
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Tropical cyclones were more frequent during Hid\years than irLa Nifiayears. Historical
records show that on average, there were 12 cyclones per decaféNiio yearsand four
cyclones per decade ima Nifiayears. The ENS@utral season average is six cyclones per
decade(Australian Bureau of Meteorology and CSIRO, 2011)

High winds, storm surges and swells caused by cyclones are of great threat to the population
in Tuvalu as are spring tides which cause significant flooding and inundation. The impacts of
cyclones and spring tides place people at serious predicament as these can result in
significant loss and damage to houses, infrastructure and livelihoods.

Accoding to thelPCC Fifth Assessment Reporis itkelythat the globalfrequency of tropical
cyclones is generally like to decrease remain unchangedhowever there is medium
confidence in regiosspecific projections thaprecipitation will intensify near the certre of
cyclones passing over or near the Pacific IslgBtsistenseret al, 2013.

1.34 Sea Level Rise

The rise in sea level is greater in Tuvalu when compared to the global average of 3.2 + 0.4
mm per year. According to satellite data, Tug2l &S+ f S@Stf NRA&AS o6& | LI
year since 1993 (Australian Bureau of Meteorology and CSIRO, 2011).

There is very high confidence that the mean sea level is projected to increase in the future.
This is consistent with the rising ocean andnaspheric temperatures around the globe.
With the islands of Tuvalu being only a few metres above sea, e\gtight increase in sea
level will have very serious consequences on human health, food and water security, housing,
infrastructure, land and mame biodiversity.

1.4 Population

At the time of the last Census in 2012dz@ | £ dzQ& G 2 G | f782Ap@dojuxtith jish 2y & |
over half of the population residing in Funafuti (50.4%)e remaining population resides in

the eight outer islandsMales and females accounted fobl.26 and48.8% respectively
(Government of Tuvalu, 20)12The averagéhousehold size was 6.0 with larger household

size recorded in Funafuti (7.1) compared to the outer islands (5.0).



Tablel Population by Place of Usual Residence, 2002 and 2012 Census

Average

annual
Islands 2002 2012 increase

20022012

Male Female| Total

Nanumea 855 322 289 611 -2.85%
Nanumaga 708 297 251 548 -2.26%
Niutao 810 340 351 691 -1.47%
Nui 603 366 345 711 1.79%
Vaitupu 1,302 766 764 1,530 | 1.75%
Nukufetau 698 328 337 665 -0.47%
Funafuti 3,857 2,758 | 2,592 |5350 | 3.87%
Nukulaelae 385 174 188 362 -0.60%
Niulakita 2 25 21 46 220.00%
Tuvalu 9,220 5376 | 5138 | 10,514 | 1.40%
Funafuti 3,857 2,758 | 2592 |5350 | 3.87%
Ollslands 5,363 2,618 | 2546 |5164 | -0.37%

Source: Government of Tuvad®02 and Government of TuvaluUNFPA and SPREP,201

For the ten year period between 2002 and 2012, the average population increask.4¥as

per annum. As shown in Table 1 abotre highest avesige annual population growth was
recorded for Niulakita as a result of internal migration whereby the residents of Niutao
aStidft SR 2y GUKS AaflyR ¢6KAOK A& dzyRSNJ bAdzil 2
the next highest average annual populatignowth for the same period, driven by urban
migration from the outer islands to the national capital. Overall, the outer islands population
declined at an average of3¥% per annum for the 2062012 period.



Figure5 Population by Place of Residence by Island of Usual Residence, 2002 and 2012
Census
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Populationprojections for Tuvaluestimatesa gradual population increasever the next 20

years ¢ dz@ | £ dzQ&d LR LMz | GA2y Aa TF2NBOlI B (P2, NBI O
2013). The expected growth in population will push the population density from 421 persons
perkm?in 2012 to 600 persons p&n? in 2035.

1.5 Economy

The dispersed nature of the islands, isolation friay international and regionaharkets,

tiny land massnd small populationand narrow natural resource basee major constraints

to economic development in TuvaluThe nationaleconomy is reliant on donor aid with
additional revenue being sourced framaxes, custom dutieqostage stampsales, fishingnd

dot TVdomain licenses.¢ dz@g f dzQa 3AINR A& R2YSadA O LIBRAzOG 0
million in 2015



Figure6 Gross Domestic Product (US$P90-2015
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¢KS SadlroftAakKYSyid 2F (GKS ¢dzflfdz ¢NUzAG CdzyR
important capital resource to finance recurrent government expenditure in timefsoél
downturn and isa crucial source ofsupplementary budgetThe TTF capital resource grew

from AU$55.8 million in 1999 to AU$143.2 million in 2Cddjusted for inflationa total

increase of 156%.

A similar strategy was adopted by government in 19@O promote outer islands
development. A second trust fund called the Falekaupule Trust Fund (FTF) was established for

the Kaupuleto finance development initiativeat the island levelThe long term outlook of
government in adopting such strategies isttpandNBE RdzOS ¢ dz@ | f dzQa RSLISY R
aid.

CAAKAY3 I 002dzyia ¥ 2 NJTyeSrtrodiicton bf thé Vegseél Day &hénte dzQ &
and the establishment of fishing joint ventures with Asian compameseasedfishing

exports and revenues ffom fishing license feesFisheries licensing, access fees and
investments now generate a significant proportion of Tuvalu Government reveithean
estimated incomeof AUD$14.8 millionin 2014. For 2015, the figure is forecasted to grow to
$18.7 millionor 42% of totahationalrevenue

In terms of household incoméhe mainsources aravages and salargnd remittances from a
family member working abroad, mainly as seafarédher sources ofhouseholdincome

includedrental income from buildings, landnd equipment pension,sales of handicrafts,
crops, fish and livestock and business and investment3he population living below the
national poverty line was 26.3% in 2010 (World Bank, 2015).

A higher proportion of e outer island population i€ngagd in sibsistence agriculture,
fishing anddomesticduties compared to the population in Funafuit the time of the 2002



Census, proximately60.9% of thelabour forcewasinvolved insubsistenceactivitiesin the
outer islands, compared to 10.8% in ktuti (Government of Tuvali0032).

The participation rate in the labouorce remains low a69.4%with higher participation rate
among men than women (67.6% and 51.1% respectiv@lg)ployment opportunities in
Tuvalu areextremely limited. By far the pblic sector is the main source of formal
employment in the countryemployingl19.3% of allpeople in the labour forceln comparison,

the proportion of people employed in the private sector was substantially lower at 7.9%
(Government of Tuvalu, 2012)

While in the past seafaringand jobs in phosphate mining provided ample opportunities for
some Tuvaluans, thesituation is changinglue to competitiveness of the international job
market, demand for more skilled and qualified labour and economic downturthese
sectors.

1.6 Land Ownership and Tenure

One of the main obstacles hindering the development of Tuvalu is the system of land
ownership. Theincreasing populatiodensity in the capitals driven byurban migrationfrom

the outer islandsThe limied supply of land ifrunafutiaffects housing shortages and rental
increase.TheTuvaluanand tenure system is based on the principle of land inheritafaoed(
passed dowrirom father or mother) to sons/daughters and subdivision of land between the
landowners themselves.

This system has advantages and disadvantages, like fragmentation of land plots through
continual subdivisionthat may be inconsistent with pattern of growth. idputes overdand
boundaries and multiple ownership of lanake prevalent dueto limitations with land
registration

In the past and even today, these problems have acted as barriers to various @conom
developments and investmentsuch asommercial agriculture, infrastructure and building
developments, leasing of land to otteeand in particular, theexchange of land between
indigenous Tuvaluans.

Building a house in Funafuti is a long process even to the landowners. The landowners have
the right to build their house, but the final approval has to come from Kaupule(in
collaboration with resolution that passed from tik@lekaupule

1.7 Agriculture

Subsistenceagricultureis the predominant form of economic activity in Tuvalthe use of
pesticides and fertilizers is minimal. Similarlye$tock production is of sulséence nature,
with swine, freerange chicken and ducks being the main livestock kept by households.

Compared to other countries in the Pacific region, agricultpraductivity in Tuvaluis low

due to poor soil and water retention capacity, low leved organic material scarcity of
arable landand fresh waterand lack of agricultural technologyarrierssuch as the lack of
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access to creditjmited agricultural extension servicesnder-utilization oflocal agricultural
markets and unreliable inteisland transport also stiflagricultural development beyond
subsistence farming

Despite the challenges, Tuvaluans have developed a highly sustainable farming system for
the production of pulaka (swamp taro) (Cytrosperma chamissofignd taro Colocasia
esculenta which involves an extensive composting technique using pits dug to a depth of
between 14 m and then filled with compost.

By far the coconut isiidely produced for householdonsumption and as a cash cropo@s

of coconut treesare grownwith various layers of crops intgrlanted between the trees.

/ 2 LNy SELRNI GNIRAGAZ2YIlIffe& LINPOARSR I &AA3IYyAT
and livelihoods of the population. However due to major marketing difficyltles export of
copraceasedin 2000.

Other crops grown in Tuvalu include breadfruit, pandanus, fig, banana, and pawpabirdhe
nestfern (Asplenium nidusor known locally akuly, is the only leafy vegetable grown in the
wild which is consumed as a local delicacy. Vegesableh as tomato, cucumber, cabbage,
sweet potato and pumpkin are grown in some home gardens, while these are groan at
larger scale in the Taiwanese Governmsmpported vegetable farm in Funafuti and Vaitupu.

As part of the European UniofEU) Secretiriat of the Pacific Communit(SPCand the
Global Climate Change Alliance (GGtportedproject, ImprovingAgroforestrySystems to
EnhanceFood Security andBuild Resilience to dimate Change in Tuvaluintercropping has
been introducedn coconut woallandsthis year (2015)Twosites in Funafuti and one site in
Nukufetau have been selected for the coco#iatsed agroforestry. The projectis being
implemented by the Department of Agriculture.

1.8 Fisheries

Subsistence fishing is very much part of Thevaluan way of life, providing essential source of
protein as well as a means of liveliha®fbr households on all islands. Handligdl netting

and trawlingare common methods use@overnment of Tuvalu, 2@} All fish, regardless of

the size, are @aught and consumedThe annual fish catch from artisanal fisheries amounted
to 245.96 tonnes in 2014 with nearly two thirds of the catch being skipjack tune (Fisheries
Department, 2015). Compared to 20XBere was more than 150% increase in the totalcbat
from artisanal fisheries in 2014.

Traditionally, canoes dug out dfetau Calophyllum inophyllujnand Puka Hernandia
nymphaeifolig were used byartisanalfishermen which are now increasingly being replaced
by modern timbefconstructed boats with outbard motors.Lobsters, shellfish and molluscs
including giant clams are also caught in reefs but the population of thpseies are on the
decline, especially in Funafutiqvellet al, 2004).

Inshore fisheries arenanaged and controlled by Kaupule wihihas powers taegulate

fishing and related industries and to enforce the conservation of fish on their respective
islands as stipulated in the 20@alekaupule ActThe Government, through the Coastal
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Fisheries Division, works closely withupuleand ishermenon each island to collect data on
fish catch, undertake sampling for water quality and ciguataral to promote sustainable
use of marine resources.

To address the issue of ovkshing, 10 marine conservation areasreestablished on eight
islands TheFunafuti Conservation Areaas the first conservation area to be established in
1997 and the Funafuti Conservation Area Act came into force on 1 December 1999. The
Funafuti Conservation Area is a mariprotected area covering 38? of the western reef
marginincluding six small isletéll conservation areas are managed by tk@upulehowever

it is not completely effective as poaching has been reported on some islands (Government of
Tuvalu, 2014).While further efforts are needed inthe areas of enforcement and
management,marine conservation areaglay a vital role irbiodiversity conservation and
sustainable fisheries management in Tuvalu

Off-shore fisheries, in the form ofypse seine and longlineessels operatewithin the
Exclisive Economic Zones (EEZ) of Tuwatl skipjack being the main catclihese include
but are not limited to foreign fishing vessels from Japan, Korea, New Zealand, Tanvtea
United States.

Table2 Volumes and Values of Offhore Fish Catch in Tuvalu EEZ, 22004

2010 2011 2012 2013 2014

Purse seine volume (mt) 61,179 55438 66,472 52,892 96,040
Pole-and-line volume (mt) - - - -

Fresh longline volume 262 1913 4,600 2953 854
adjusted for bycatch (mt)

Frozen longline volume 1,013 03 136 211 1,296
adjusted for bycatch (mit)

Total adjusted volume 61,441 57,350 71,072 55,845 96,393

all gear (mt)

Purse seine value
adjusted 67,171,495 | 83113401 | 122747 064 95,241818 122,260,346
for transport (US5)

Longline value adjusted
for bycatch 6,408,795 | 10080510 | 26378496 | 10,005765 9,691,405
and transport (LS5

Total adjusted value
purse seine and 73,580,290 | 93193912 | 149125560 | 105247583 131,951,751
longline (LSS

Source: Forum Fisheries Agency (SPC, 2015)

As can be seen from the table above, there is an increasing trend in the total volume of catch
from off-shore fisheries over the 2010 and 2014 period. The valuetol deom both purse

seine and longline fishing reached US$149 million in 2012. This figure was lower in 2014 at
US$132 million oAUD$161 millionwith a total of 96,898 million tonnes (mt) of fish being
caught in the Tuvalu EEZ (SPC, 2015).
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The Oceanic DP@A aA 2y 2F (KS ¢ dzO0 | DemmtmeranthSayds mM&Yedsald CA &
Day Schem¢@V/DS)As part of the BS trained observers are deployed to ensure the catch for

each foreign vessatomplies withthe licence and access agreements. The Tuvalu Police
Serviceal 2 O2y RdzOGa&a NB3IdzZ F NI LI GNREfA&A 2F ¢dzOl f dzQ&
fishing.

1.9Biodiversity

The importance of the marine environment remains a top priority in the lives of Tavalu
people Conservation of biodiversity in Tuvatunot a new concepasit has been part of the
traditional system of natural resource managemefvith the gradual growth in population
and the transition from subsistence to semgommercialeconomy traditional biodiversity
conservation practicesire dimnishing. Key environmental challenges for Tuvalu include
overfishing, land clearing, overexploitation of natural resources, poor waste and pollution
management and sea level rise (Government of Ty\z4Q5).

Despite being small in size, the islandsabalu are characterised by a variety of vegetation
types. These include inland broadleaf forest and woodland, coastal littoral forest and scrub,
mangroves and wetlands, coconut woodland and agedt, excavated taro pits, home and
urban gardens, intensévvegetable and food gardens and ruderal vegetation (Thaman, Fihaki
and Fong, 2012)Terrestrial vascular plants reported for Tuvalu reaches 356 species of which
only 18% are possibly indigenous to the isl@fdamaret al, 2012). A the other speciesra
introduced species. According to Thamanh al (2012) there are no endemic species in
Tuvalu. The majority of species are ornamentals and shrubs.

For marine species, there arg453 different speciesincluding 532 species of fish411
species of macrinvertebrates, 379 species of cnidarians, 59 species of marine algae, 41
species of residential and migratory birdd, mammals, 4 species of sponges, 4 species of
reptiles and 2 species of mangroves (J2B09) According tathe IUCN (International Unio

for the Conservation of Nature) Red List of Threateisgubcies list8 animal species are
consideredto be endangeredin Tuvaly among themare humphead wrasse (Cheilinus
undulateg, whale shark (Rhincodon typusand greenturtles (Chelonian mydak

Environmental management at the national level falls under the responsibility of the
D2JSNYYSyiQa S5SLINIYSY(lH 2F 9YDANBYYSYylod ¢KA
development and implementation of policies and programs concerning environmental
protection and sustainable development. Its function is guided by national legal and
regulatory instruments such as the 2008 Environmental Protection Act, the 2014
Environmental Impact Assessment Regulations, the 2008 Conservation Areas Act and the
2008 Wildlife @nservation Act.

1.10 Energy

The energy sector in Tuvalu is predominantly attributed to electricity generation using-diesel
based generators. In Funafuti and some separate islets of the Funafuti atoll, have small
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inhabited areas that continue to have nmower or are served by solar home systems
(Funafala Islet) or stardlone diesel power (Amatuku Islet).

In 2001 as part of the government initiative, theuter islands wereonnected to diesel grids
(except for Niulakita where solar is usedjrtually all household lighting is by electricity,
although there remains minor kerosene use in the islands where power is not provided 24
hours a day. About 92% of the total households are connected to the diesel electricity grid.

Since 2012, there has beeunbstantial donor investment in solar energy across the country.
Starting in Funafuti, a 66 kWgrid-connected PV (funded by Japaam)d a 9kWp solar PV
standalone (funded by Australia, United Kingdom and United States) have been installed at
the desalinatio plant. By 2015, solar PVs had been installed at the government building
(130kWp), Tuvalu Media (49 kWp) and Princess Margaret Hospital (75 kWp) in Funafuti as
well as on the outer islands.

¢ dz@ f dzQa St SOGNRO LJ2 g SN A Y NRinisiioN®orka and Eizgidy,S NJ § K
and the Tuvalu Electric Corporation (TEC) is the stateed power utility which plans,

operates and maintains the generation, distribution and sales of electric power on the

I NOKALISE I 32Qa& AYKLE oA (&R Plojact, RPO0RRNandiadd gssistane® |  dz
from Japanis used tosubsidise the cost of fuel for theperation of the power plant.

Electricity generationfuel consumptionand efficiencydatafor the electric power industryn

2015is shown in the Table balv.

Table3 Electricity Generation andConsumptionfor Funafuti and Outer islands,

2015
Funafuti Outer Islands Total
Generated Diesel
(MWh) 4912.02 64132 5553.34
Generatedc Solar 394.04 406.32 800.36
(MWh)
Total Electricity 530606 1047.65 635371
Generated (MWh)
Fuelconsumed(kl) 1402.07 238.80 164087
Fuel efficiency 350 269 3.38

(MWh/KI)

SourceData provided by the Tuvalu Electricity Corporation, 2015

Since 1996, hte total import of diesel has tripled As diesel fuel is used for generating
electricity, predominantly in Funafuti, the huge rise in demand for diesedwing to rapid
urban growth In 2015, a total of 1,402.07 kilolitres of fuel was used for electricity generation
by TECThe increasing demand for purted fuel go hand in hand with economic growth
(refer to Figure7). However, the existing heavy reliance on imported fuels makes Tuvalu
exposed to fluctuations in the international fossil fuel markets.

2 Country Energy Profile: Tuvalilean Energy Information Portal. Available at:
http://www.reegle.info/countries/tuvaluenergyprofile/TV#extend_network
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For people livingon the outer islands energy is often the only hope for improving their
standard of living, and the government continues to encourage the development of new and
renewable forms of energy.As a result, solapower is being widelyused forhousehold
energy requirenents on the outer islands which are supplemented by digeelerated
electricity. For cooking, firewood is most commonly used on the outer islands.

As urbanisationcontinues, there will be a greatedemand for electricity.Investment in
renewable eneryg is critical for Tuvalu to reduce reliance on fossil fuels and to achieve
sustainable development

Figure7 Fuel Imports for Tuvalu, 1982014
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Transport

Nearly all of the 1,24@ehicles registered imuvalu ae being drivenin Funafutj where
demand for petroleum is the highedin the outer islandghere are very fewnotor vehicles
and scootersand most of thepetrol consumptionis mainly usedor outboard motorboats.
Between 2006 and 20]10the marine transprt and power sectors were the largest
consumers of imported fuels

For household cookingiquid petroleum gas (LPG) began replacing kerosenearly 2000
particularly on Funafuti, where over half the households now use LPG for some of their
cooking.LPG is importeétom Fijiin individual small tanks.

For aviation, Tuvalu has domesticairline services. International flights are operateyg Fiji

Airways, which runs awice-weekly service between Suva and Funafwtith additional
flightsduring peak seaens.
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CHAPTER 2. NATIONAL GREENHOUSE GAS INVENTORY

The provisions of thdJNFCC(Articles 4 and 12) require all Parties need to report to the COP
through national communicationavhich includes national inventory of anthropogenic emissions
by souces and removals by sinks of all greenhouse gases not controlled by the Montreal Protocol.

Tuvalu is a norn Annex | Party to the UNFCCC and also a Least Developed Country (LDCh Party
October 1999 Tuvalusubmittedits first inventoryas part of tke Initial National Communicatioto

the UNFCCGecretariat The first GHG inventory was prepared for the reference year 1994 while
this second GHG inventorg compiled for theyear 203 taking into account the availability of
data® and the option of TuMa as a LDC to select the inventory year at discretion.

2.1 Methodology

The Tier 1 method from therevised 1996 Intergovernmental Panel on Climate Change (IPCC)
Guidelines for National Greenhouse Gas Inventories (hereafter referred to as the 1996 1#¥e@ Re
Guidelines)was used for the GHG emissionbeTIPCC Good Practice Guidance and Uncertainty
Management in National Greenhouse Gas Inventories 2000 and the IPCC Good Practice Guidance
for Land Use, Land Use Change and Forestry 2003 (also referredth@ dPCC Good Practice
Guidance on LULUCR)ere alsoused to guide the estimation.

Where appropriate, some methods and updated emission factors and parameters for direct GHG
taken from the 2006 IPCC Guidelines for National Greenhouse Gas Inventergalso used. For

the indirect GHG/precursors gasedefault emission factors from EMEP/CORINAIR Emission
Inventay Guidebook2007 (EEA, 2007) were applieBor calculating and reporting the emissipns

the UNFCCC NAI Software version 1.3.2 wiidiged which is consistent with thenethodologyof

the Common Reporting Framework of the 1996 IPCC Guidelines

2.1.1 Key Category Analysis

The sectors included in the second GHG inventory includes: Energy; Agriculture; Land Use Change
and Forestry; and Waste ftine categories that occur in the country and for which information was
available.Transport is included in the Energy sector but where possible, it has been reported
separately.The emissions from the Industrial Processes sector mostly do not occur cotiméry,

and the emissions from the solvent and other product use sector were not estimated due the
unavailability of data.

The GHG emissions reported in the inventory include the direct greenhouse gases carbon dioxide
(CQ), methane (Ck, and nitrousoxide (NO) and the indirect GHG/precursor gases carbon
monoxide (CO), nitrogen oxides (Ononmethane volatileorganic compounds (NMVOC) and
sulphur dioxide (Sg).

3 For energy industries, 2014 data was used. For all other sectors, complete datasets were only available for 2002
4 This guidance as used specifically to assess emissions and removals from Forests Lands.

16



NonAnnex | Parties are encouraged, as appropriate, to provide information on antheomog
emissions by sources of hydrofluorocarbons @EiF@erfluorocarbons (PEC and Sulphur
hexafluoride (Sf. However, emissions derived from the productions of those gases do not occur in
Tuvalu and were reported using the notation key NO @otcurrng) in the sectoral and inventory
tables, and the emissions derived from the consumption of halocarbons were not estimated
because activity data is not available and were reported using the notation key NEsfimated)

and additionally are consideredsignificant in the inventory.

Compared to the first GHG inventory, emission estimates were performed for more sectors and
categories, and the inventory completeness, transparency and reporting were also improved.

2.1.2 Data Collection

The activity data sed to develop the inventory estimates were obtained both from national
sources and from recognized international data sources (e.g. from FAO in the Agriculture and
LULUCF sectors). These include Its national censug2012) electricity data from TEQQ14),

other sectoral datasets (2003)roject and research reports, and other available literattire.

Due to lack of adequate data, some categories and subcategories estimmated using the
methods provided in the IPCC Good Practice Guidangearticdar the surrogate method. It was

also necessary to use expert judgmefar instance in the Energy sectdhe aggregated fuel
consumption datawas splitinto specific subcategories or activities without affecting the total
emissions for the category assed.The implication®f the latest methods (surrogate and expert
judgment) were considered in the uncertainty assessment performed to the national emissions
estimates.

Emission factors and parameters applied were basically IPCC default values fr@@0éPCC
Guidelines and EMEP/CORINAIR 2@yvery effort was made to ensurddir applicability and
NBt S@I y O Snaiiofal ciralz@stancezQ &

2.1.3Uncertainty

Uncertainty estimates are an essential element of a complete emissions inventory. &lntert
information is not intended to dispute the vdity of the inventory estimates, ratheto help
prioritize efforts to improve the accuracy of inventories in the future and guide decisions on
methodological choiceTier 1 approach is based upon erymopagation and is used to estimate
uncertainty in individual categories, in the inventory as a whole, and in trends between a year of
interest and a base year. The analysis uses theed&entconfidence interval of the emissions and
removals estimates fondividual categories and for the total inventory.

As part of this inventory compilation an uncertainty analysis (Tieval undertakerfor the year

2002 following the advice of the IPCC Good Practice Guidance and the IPCC Good Practice Guidance
on LUUCF for this objective.Uncertainties forindividual variablesvere determined and the

default uncertainty estimates for emission factors, estimation parameters and activity data
provided in the 2006 IPCC Guidelinmgsre used for the calculations based the assumption that

the correspondingprobability distribution functionsEDF¥$to be normal. For some activity data

5Secondary data sources refer to reference sources for inventory data that are not designed for the express purpose of invento
developnent. Typically include national statistical databases, scientific literature, and other studies produced by agencies or
organizations not associated with the inventory development (IPCC, 2000).
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was considered that default uncertainty values were not representative of national circumstances
and were selected using expert judgnie

The inventory only calculated uncertainties by source categories and by direct GHG. Uncertainty in
the trend for the1994and 2002 (or 1994 and 2014period was not determinediue to the lack of

data forthe base year 1994. C@ventory emissionsstimates have low level of uncertainty (5.7%)
while the CiHand NO emissions are more uncertain (41.7% and 56.3% respectively).

2.1.4 Data Reporting and Interpretation

Considering the extremely low level of GHG emissions in Tuvalu, calculations Wwellg done in

tonnes (t) and for reporting purposes were after converted to Gigagrams (G@).0 I (G A NgD | S @& &
iIs used when emissions do not occur an@lEQfor emissions not estimated or considered
AYAAIAYATAOLIYld | f G§K2dzaK |y deshlighldzinaa gibdalDcon®xY, Aad & A 2 Y
emissionwas classified to b&? A y & A Tif/tHe FikelYlevgl bf@missions is below 0.05 per cent of

the national total GHG emissions and does not exceed 500 kt I@Caddition, emission was
insignificant when e total national aggregate of estimate emission for all gases and categories
considered insignificant remasal below 0.1 per cent oftte national total GHG emissions.

2.2 Institutional Arrangements

One fundamental part of the inventory processthe inditutional arrangements that the Party
should have put in place to perform the planning, preparation, and management of the GHG
inventory on a permanent basisThe National Inventory Arrangements (NlAgfer to the
institutional as well adegal and procedral arrangements for estimating the GHG emissions and
removals and for reporting and archiving inventory information.

Tuvalu has not yet established a NIA to properly estimate and report GHG emissions and removals
from all sources and sink categoriesttoccur in the country. Althougthis second inventory has
improved compared to thdirst, there are stilldifficulties with data availability. Further advances

are necessary tamprove the planning, preparation, and management safbsequentnventories

and cover other activities including estimations of GHG emissions and removals, quality assurance
and quality control activities, reporting, archiving and documenting inventory information, and
verification procedures.

2.3Tuvalu GHG Emissions 20

The man GHG emissions reported in the inventory are,G04and NO. Converting these three
main gases into a common unit using their Global Warming Potentials (GWP) oveyaatQbne
horizorf indicates¢ dz@ | tbtalzéhiission in 2014 is 18.467 Gg.@Qof which 11.214 GEQ-e is
from the Energy Secto€arbon dioxide is the majaontributor with a share 060.4% of the total
GHGemissions, followed by 0 which comprise23.1% and ClHcomprisesl6.4%.

6 Conversion based on GWP from IPCC Fifth Assesssment Report.
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Figure8 National CG-e emission by direct GHG (%), 20

EHCO2 WCH4 EN20

Source: Compiled by the Government of Tuvalu for the Second GHG Inventon2Qisingnd2002 data

The summary of emissions from sectoral approach by type of GHGs is givigiuries 9 and 10
Note that CHand NO emissins are minor compared with G@nd therefore different scales are
used in the vertical axes for these emissiods.can be seen from the figure below, 100% of CO
emission is attributed to theenergy sector. The Energy sectorwhich includes the transpor
subsector,is the major contributor to COemissions (100%). The Waste sector is the main
contributor of CHemissiony74.®%) followed by Agriculture (2Z2%6) and the Energy sector (9.

For the NO emissions, the sectors in order of cabtrtions, areAgriculture (90.7%), Waste (8.7%)
and Energy (0%).The full table of emissions is provided in AnAex
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Figure9 CQ Emissiors and Removaldy Sector(Gg) 2014

CO2 Emissions (Gg) by Sector
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Source: Compiled by the Government of Tuvalu for the Secondi@d@tory,using 2014 and 2002 data

Figure10 CH, and NbO Emissions by Sector (Gg),12D
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Source: Compiled by the Government of Tuvalu for the Second GHG Inventor2Qsingnd2002 data

2.3.1Enegy
Electricity generatioris the main contributor to GHG emissioims Tuvalu The fuel combustion
activitiesapplicable and relevant to Tuvajaxcluding transport whichas been disaggregated and
discussed in the next sectiomclude

1 Energy Industriegp(blic electricity generation);
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1 Residential (fuel combustion in households, mainly for cooking); and
1 Agriculture/Foresty/ Fishing.

Tuvalu is dependent on importation of petroleum products for commercial and household services.
Dieselis imported for ekctricity generation; kerosenand LPGare imported for residential use,

and lubricants for electricity generation. For the inventory year concer(@@D2) therewere no
production and exports of fossil fuels in Tuvalu.

For the inventory, he CQ emissons from fuel combustion were estimated using both Reference
and Sectoral approached.he two approaches compare reasonably well (difference 0.05%) though
this result is derived from using the same fuel consumption data for both approaches.

In 2014, CQ emissions from the Energy Sector amounted tol61 Ggderived mainly from fuel
combustion in Energy Industries for electricity generati@8.6%) and Transport (35.2%) followed
by Residential (14.0%) and Agriculture, Forestry, and Fishing (2.2%)esctivit

On the other hand, CHemissions were very low @074 Gg with Transport rhainly road

transport) accounting for 4.6% of sectoral emissions from this GHG. This was followed by
Residential and Energy Industries (b@h0%), and Agriculture, Foreg and Fishing (1.4%).

”Note: 2014 data was used for electricity generation however for all other sectors, only 2002 data was available
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Table4 GHG EmissionEnergy Secto(Gg), 2014

GHG EMISSIONS ENERGY SECTOERZ0

Approach/Subcategory CQ CH N20 NOXx CO NMVOC SQ
Energy Sector (Total) 11.1618 0.00074 0.00012 0.0963 0.1181 0.0231 0.0009
Fuel Combustion
Reference Approach 11.1618
Sectoral Approach 11.1618 | 0.00074 0.00012 0.0963 0.1181 0.0231 0.0009
Energy Industriés 543 0.0002 0.00004 0.018 0.0011 0.0004 0.0001
Manufacturing Industries
and Construction 0 0 0 0 0 0 0
Transport (Total) 3.9259 0.00033 0.00008 0.0747 0.1126 0.0217 0.00
Domestic
Aviation NO NO NO NO NO NO NO
Road Transport
0.5749 0.0008 0.00003 0.006 0.0661 0.0124 IE (a)
Rail NO NO NO NO NO NO Nos
National
Navigation 3.351 0.00003 | 0.00005 0.0697 0.0465 0.03 IE (a)
Commercial and
Institutional
0 0 0 0 0 0
Residential 15627 | 0.00@ 0.0015 0.0009 00008 | 00006
Agriculture,
Other For(_ast_ry and
Sectors Fishing 02432 | 0.00001 0 0.0063 0.0085 0.0007 | 0.0002
Fugitive Emissions
Coal miningand oil/gas
activities NO NO NO NO NO NO
Information Items®
Biomass fuels NE
International Bunkers 475.79 0.042 0.014 0.87 4.46 0.43 0.15
a) Aviation 475.79 0.042 0.014 0.87 4.46 0.43 0.15
b) Marine IE (b) IE (b) IE (b) IE (b) IE (b) IE(b) IE (b)

Source: Compiled by the Government of TuvalulierSecond GHG Inventory, usi2@l4and 2002 data

Note: NEK; Not Estimated; NO; Not Occurring; IE; IncludedBsewhere. Shaded cells do not require entries.
1Based or2014 electricity genett#on data All other sectorsise2002 data.
20nly includes emissions derived from outboard motors boats used in fisheries.

3Not included in energy and inventory totals.

(a)Included under total for transport. The estimation for 8@s not split by trasport categories;

(b) Included in national navigation because was not feasible split the consumption of diesel oil in national and international

navigation.
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