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FOREWORD

thu Inoke Kubuabola  On behalf of the Government of Fiji, it is an honor and privilege fo present Fiji's
Second National Communication to the Conference of the Parties to the United

\ﬂ ; I I E Nations Framework Convention on Climate Change (UNFCCC).

The Republic of Fiji is an island nation with an esfimated population of 837,271
people (2007) and an annual population growth of 0.8%. There are an estimated
332 islands of which approximately one third are inhabited. Fiji has a tofal land
mass of 18,272 sq km and an exclusive economic zone of 1.3 million square ki-
lometers. The climate of Fiji is generally categorized as an oceanic tropical marine
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climate and varies over different timescales. The major features that drive Fiji's cli-
mate are: the El Nino Southern Oscillation (ENSO) phenomenon that occurs every
four years on average, the South Pacific Convergence Zone and the Trade Winds.

Fiji ratified the UNFCCC in February 1993 and is obligated to submit its national
communications as per requirement of the UNFCCC. The Initial National Com-
munication (INC|] was presented to the UNFCCC in 2005. The Second National
Communication (SNC) is a follow up to the INC and built on and continued the
work under the convention.

Since the submission of Fiji's INC, much has happened which include the launch
of the cabinet approved National Climate Change Policy in 2012. The policy
provides a platform for coordination among sectors, and direction on national
positions and priorities regarding climate change mitigation and adaptation. The
implementation framework of the policy has allowed Fiji to develop a Coordina-
tion guideline, Finance Guideline and Relocation Guideline that will enable the
policy to achieve its goals in addressing climate change in Fiji.

Fiji's SNC recognizes that climate change is a crosscutting issue which affects all
sectors of the economy. Fiji is primarily focusing on an effective and integrated
approach to addressing climate change issues that will support the achievement
of relevant key performance indicators identified in Fiji's Roadmap For Democracy
And Sustainable Socio-Economic Development 2009-2014.

| express my sincere grafiftude fo the many stakeholders which include Non-Gov-
emment Organizations, Development Partners, Faith-based Organizations, Civil
Society Organizations, Academic Institutions and other Government Ministries for
their commitment and assistance. Their involvement has greatly confributed fo the
comprehensive information contained in this document.
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EXECUTIVE SUMMARY

INTRODUCTION

The Republic of Fiji rafified the United Nations Framework Convention on Climate
Change [UNFCCC]J in 1993, and thus became legally obligated to adopt and imple-
ment policies and measures fo mitigate the effects of climate change and to adapt to such
changes. This Second National Communications (SNC) to the UNFCCC follows and
builds on the Initial National Communication (INC) submitted in 2005, and has been
prepared in fulfillment of Fiji's obligations to the UNFCCC under Arficles 4 and 12. The
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SNC follows the UNFCCC guidelines and includes
information on Fiji's Greenhouse Gas Inventory in
2004 because of the unavailability of data for the
year 2000. The document also includes measures to
mitigate emissions and adapt fo climate change in
key sectors. The SNC project was executed by the
Climate Change Unit under the Ministry of Foreign
Affairs and International Cooperation, implemented
by United Nations Environment Program (UNEP) and
funded by the Global Environment Facility (GEF).

NATIONAL
CIRCUMSTANCES

Geography, climate and natural resources

Fiji is a large archipelago with diverse landscapes and climate. More than
332 islands are scattered over 1.3 million square kilometers of the South Pa-
cific Ocean, lying between latitudes of 15 degrees and 22 degrees South
and between longitude 175 degrees East and 178 degrees West. The
two largest islands are Viti levu, where most of the population resides, and
Vanua levu to the North. Together, they comprise 87 per cent of the fofal
land area. The islands are characterized by diverse ecosystems including
significant areas of natural forest. Wide ranges of coastal and marine eco-
sysfems exist, ranging from extensive areas of mangroves fo various coral
formations.

Fiji has a mild fropical climate with plentiful rain under prevailing conditions.
It is, however, subject to potentially catastrophic climate events such as cy-
clones, flooding and multiple landslips that can have a major impact on the
economy and infrastructure. The predicted climate change and sea level rise
could have profound consequences for some urban centers, agriculture and
coastal development.

On the larger volcanic islands dominated by steep deeply incised mountain-
ous terrain, a relative abundance of annual rainfall, perennial rivers, good
surface drainage and numerous springs ensure that there is no fundamental
problem in obtaining domestic water supplies. On the low-lying, smaller and
outer islands, there are no such perennial streams. Fresh water is a much
scarcer resource. In such situations, shorlages are a common occurrence,
but this is more due o the deficiencies in water collection and refention on
the part of the islands than as a consequence of the lack of rainfall.

Approximately 70% of the main island of Viti levu is drained by three large
river sysfems, one of which with the largest catchment area covering one
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third of the island. There are a total of
10 rivers with distances ranging from 21
miles to the longest 73 miles. Freshwater
wetlands occupy 0.3% of Fiji's land area.
Fiji's total land mass is 18277 square
kilometres, almost all forest cover is on
communally owned native land, 13,960
ha on private freehold and 5,600 hect

ares on government lease land.

Economic Sectors
Biodiversity

Fiji signed the Convention on Biological
Diversity at the Earth Summit in 1992.
With the signing of the Convention, Fiji
delivered its commitment by producing
the Fiji Natfional Biodiversity and Action
Plan (FNBSAP) in 2003 but was only
endorsed by Cabinet in 2007. Fiji is
also a signatory to other key conventions
and protocols that are geared towards
addressing loss of biodiversity resources
such as the Cartagena Profocol on Bio-
safety, the Nagoya Protocol, Wetlands
Convention and Convention on Inferna-
tional Trade of Endangered Species of
Wild Flora and Fauna (CITES).

Land Resources

Enforcement of the land use policy has
not been effective given the lack of un-
derstanding and coordination between
key stakeholders on the importance of
conservation. The lack of adherence fo
the Environment Management Act and
the absence of a statutory authority is
a draw back in the implementation of
proper land use and the enforcement of
proper land management.

The promulgation of the Land Conser-
vation Act is expected to provide some
authority for the implementation of the
land use policy. This will ensure that land
user and developers will adhere to the
requirements of the Act and at the same
fime exercise greater precaution on land
degradation activities.
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A number of initiatives have been imple-
mented in line with Government's land
reform agenda.

Agriculture and Forestry

In Fiji, agriculture is organized more along
commercial lines, although the subsistence
secfor remains important. large-scale ag-
riculture comprises mainly of sugarcane.
Typical constraints faced by producers
include a shortage of labour, poor qual
ity and availability of planting material, a
lack of efficient pest control and monitor-
ing programmes, high postharvest losses,
poor animal health and high cost of pur-
chased feed, and weaknesses in both do-
mesfic and export marketing.

The National Forest Inventory, the formal-
izafion of the Fiji Forest Policy Statement
and the National Forest Program provides
the framework for the sustainable manage-
ment of Fiji's forest resources. These tools
represent a paradigm shift in the manage-
ment focus away from timber production
fowards conservation and  sustainable
management. With emphasis on susfain-
able forest management, increased land-
owner aspirations, expansion in nature
reserves, a foresfation, climate change
adaptation and globalization, there s
more awareness on the social functions
provided by forests to improve water
source quality, improve agricultural land
and reduce vulnerability to natural disas-
fers especially flood mitigation.

Water Resources

The accessibility of clean, safe-piped wa-
ter and efficient sewerage services are
crucial for inducing greater economic
activity and commercial developments.
However, increased urbanization is put-
fing greater pressure on this infrastructure.
Close to 75% of Fiji's population have ac-
cess fo piped water with some form of
freatment, while 25% of the population
having access to sewerage facilities.

A number of institutional reforms have
been undertaken in order to improve the
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delivery of services in this critical area.
Maijor public secfor invesiments continue
fo be made in the upgrading and aug-
menfation of water supply and sewerage
schemes in major centers partficularly
to cater for the exponding popu|oﬂon.
Similar work is being underfaken in the
Western part of Viti levu to cater for the
increase in demand from tourism devel-
opments. Remote island communities are
also assisted in the identification and de-
velopment of their groundwater sources.

Coastal and Marine Resources

The coostal and marine areas of Fiji
contain a rich biological diversity which
supports food security and economic de-
velopment. Over the past decade, the
impact of increasing human activities in-
fluenced by urbanization, globalization,
and the market system has seen increased
pressure placed on these resources. This
has resulted in depleting fish stocks, loss
of habitat and biodiversity, degradation
of coastal zones and marine species
including mangrove systfems and coral
reefs. Like other Small Island Developing
States (SIDS), these impacts have direct
negative socio-economic repercussions
on the Fiji's local population.

Over the past few years, Government
has sought to address existing legislative
shortcomings in the management of ma-
rine resources. The Marine Spaces Act
Cap 158A and Fisheries Act Cap 158
are currently being reviewed in an effort
fo modernize Fiji's laws in line with infer-
national and regional obligations relating
fo fisheries management. Likewise a new
Fisheries Aquaculture Decree and Inshore
Fisheries Management Decree are being
developed.

Offshore tuna fisheries dominate the fish-
eries sector in output and value. Govern-
ment is in the process of reviewing the
existing Tuna Management and Develop-
ment Plan to reassess the sustainable level
of annual catch and number of licenses
fo operate within Fiji's EEZ. The manage-
ment of the tuna stock has been an area
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of concern, not only nationally, but re-
gionally and globally, particularly in the
wake of intensive offshore fishing within
the Western and Central Pacific Region.

Tourism

Fiji possesses a diversity of resources and
different environments that are aftractive
for tourism. The island group is made up
of volcanic islands and limestone islands,
and all major forms of reefs (barrier, fring-
ing and seaward) are presented. Fiji is
an “ecological theatre” with unique geo-
logical sequences of island development
and a significant biodiversity that should
be secured with a network of protected
areas. Another important component of
Fiji’s tourism product is ifs cultural heritoge
and the sfrong association between heri-
tage and the natural environment.

Tourism is increasingly important to the
nafional and local economy. Several at-
fempts have been made to improve the
environmental performance of the Tourism
indusiry in Fiji, including projects on energy
efficiency and renewable energy sources.

Fiji has good prospects with regard to
epithermal gold (associated with volca-
nic centres), porphyry coppergold (Na-
mosi), and smaller base-mefal deposits
(Udu, Wainivesi). Mining and explora-
tion in Fiji has been dominated by gold
production from Vatukoula mine, in the
Western part of Viti levu however the ex-
istence of several mining prospects such
as Tuvatu (gold mine), Wainivesi (copper
mine), Mount Kasi (gold mine), Namosi
(copper mine) and other solid mineral de-
posits could mean more revenue, foreign
exchange, and employment from this
sector than from Vatukoula alone. Fiji has
been a major regional gold producer for
more than 80 years.



Energy

Fiji depends on imports of fossil fuels,
although unlike most other Pacific Island
Countries this is supplemented by signifi-
cant use of indigenous renewable energy
resources. Imported petroleum  products
provide energy for all sectors, and are
particularly used for transport {liquid fuels),
cooking (kerosene and LPG), and fo sup-
plement electricity generation. Petroleum
imports were around FJD$400 million in
2004.

Fiji's National Energy Policy (NEP) has four
strategic areas: national energy planning,
energy security, power secfor and renew-
able energy. Around 66.8% of the coun-
try's electricity requirements are met from
renewable energy sources which include:
62.1% hydro, 4.1% biomass, 0.6% wind.
Imported petroleum for thermal generation
meets the remaining 33.2%.

Government has also focused on increas:
ing access fo electricity, partficularly in
rural and remote areas. The 2007 Cen-
sus revealed that 80% of Fiji's population
has access to electricity. Government Ru-
ral Electrification Programme is focused
on increasing the coverage fo the entire
population by 2016 through expanding
renewable energy projects such as solar
home systems.

Transport

Fiji also has a well established road net-
work system. The management of roads
has been reformed in the past year as
Government seeks to bring the manage-
ment of Fiji's roads up to international
standards. There is extensive telecommu-
nication coverage in almost all parts of
Fiji. The presence of the Southern Cross
Cable has allowed the expansion of fast
broadband in major centers. This has
also been fuelled by the liberalisation of
the felecommunication sector. The focus
of Government has been on spreading
the benefits of these advancements o
the whole population, particularly those
residing in rural areas. Since liberalizing

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

the telecommunication sector in 2008, a
number of additional measures and incen-
fives have been introduced fo expand the
adoption of Information, Communication
and Technology (ICT] in the economy.

To improve access to communities in the
outer islands, Government continues to
priorifize the construction of key regional
jefties that would benefit many island
communities. Government is also in the
process of reviewing the exisfing shipping
fares and freight rafes for all sea routes.

Investments have been made in the past
three years on improving the infrastructure
in domestic airports (Labasa, Savusavy,
Llakeba, Nausori, and Nadi) to be in
compliance with the Infernational Civil

Aviation Organisation (ICAO) standards.

Waste

With a growing population, increased
urbanization, and changing consumption
patterns, wasfe management has become
a major concern in Fiji. The absence of
appropriate infrastructure and organized
waste management systems are a major
source of pollution. External support from
regional and international  organizo-
tions has allowed the implementation of
various projects to address various waste
management issues.

The Environment Management Act (EMA)
2005 sefs out the framework for waste
management and pollution control in the
Fiji Islands. It prohibits any commercial
or industrial facility from discharging any
waste or pollutant info the environment or
handling or storing hazardous materials
without a permit and gives the Waste and
Pollution Control Administrator power fo
issue permits. The Act came info force in
2009 and the Department of Environment
[ DoE) has been to date progressively en-
forcing permit requirements for commer-
cial and industrial facilities and farms.

To improve the management of solid
waste, a number of institutional measures
have been implemented such as the re-
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view of the National Solid Waste Man-
agement Strategy 2005-2010.

Health

A hedlthy and productive population is
cenfral to susfained economic and social
development. Similar to many developing
countries, the Fiji health system is atlempt
ing o cope with the friple burden of com-
municable disease, noncommunicable
disease and injuries. Health service deliv-
ery confinues fo be challenged with the
shortage of medical professionals and
inadequate health faciliies, particularly in
the rural areas. Consistent with Govern-
menf’s direction towards decentralization
of health services o the community level,
medical equipments have been procured
and a number of nursing sfations and
health centers constructed in the past three
years, with the aim of making health ser-
vices more accessible fo people in the
rural areas.

External support for Fiji's health system
comes from a number of bilateral and
multilateral pariners such as World Health
Organisation  (WHO), United Nations
Population Fund (UNFPA), United Nations
Children’s Fund (UNICEF), Secretariat of
the Pacific Community (SPC), Global Fund
for AIDS, Tuberculosis and Malaria, Aus
tralian Agency for International Develop-
ment [AusAID), New Zealand Agency for
Infernational Developmen (NZAID), Japan
Internation Cooperation Agency (ICA),
India, Korea, and the People’s Republic

of China [PRC).

To improve access to quality medicines,
an Essential Medicine List of 450 medi-
cines has been developed. Newbom and
child health are central to the agenda of
primary health care. During the review
period, Government continued fo work
with development partners to support ac-
cess for children’s health through various
inferventions.

Government has promulgated a number
of decrees and regulations in an effort fo
modernize the regulatory framework for
the health system in Fiji.
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NATIONAL GREENHOUSE GAS INVENTORY

Fiji's Greenhouse Gas Inventory (GHGI)
is based on data for 2004, as data for
the year 2000 was scarce. However,
2004 data, while limited, were sufficient
fo compile Fiji's GHGI. This inventory
is the second inventory fo be prepared
for Fiji following the 1994 inventory in
the INC (2005). It is a review of the an-
thropogenic sources and sinks for green-
house gases in Fiji. The inventory does
not account for Greenhouse Gas (GHG)
emissions occurring in other counfries re-
sulting from the manufacture of consumer
goods in other countries that that are
imported by Fiji. The inventfory is broken
down info five sectors which are pre-
scribed in the Infergovernmental Panel on
Climafe Change (IPCC) Revised 1996
Cuidelines for National Greenhouse
Cas Inventories. Overall, Fiji is a net sink

for GHG:s.

In terms of GHG emissions and remov-
als, emissions arise from the energy and
agriculture  sectors while the land-use
change and forestry sector (LUCF| is a
net GHG sink. There are uncertainties
in the data for all the three sectors. The
maijor limitation with the agriculture sec-
tor generally is the lack of activity data
for 2004 while for the LUCF sector gen-
erally is the lack of data for 2004 for
both the forest areas and carbon stocks.
In the energy sector, sectoral data from
the Yearbook was used but could not be

verified or sectors defined.

The largest differences in emissions and
removals between the 1994 and 2004
inventories occur in the energy and LUCF
sectors. The primary reason for the in-
crease in the energy sector GHG emis-
sion is due to diversification of genera-
fion from 97% hydro in 1994, to include
a larger proportion of thermal generation
from diesel and heavy fuel oil (43% by
2004). It should also be noted that in
1994 the FEA grid only supplied part
of the main island of Viti levu, while by
2004 the network had expanded fo
include large areas of Vanua levu and
other islands. The primary reason for the
change lincrease| in LUCF GHG removal
is due to removals in sfanding forests.

In order to improve future GHG invento-

ries, the recommendations below have

been identified:

e Estoblish a GHG data unit within the
Climate Change Unit.

® GHG data unit fo assess changed
requirements for Third National Com-
munication under the 2006 IPCC
guidelines (particularly the fransport
and sfationary energy sub-sectors)
and work proactively with data hold-
ers to sef up dafa collection sysfems
and agreements.

® FEnsure data collection process is doc-

umented in a way that enables com-
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parison with previous inventories to
facilitate analysis and support plans
for mitigation.

Future improvements in the GHG in-
ventory data used in Fiji's UNFCCC
national communications for the agri-
culture sector can be made by pick-
ing a vyear that is close fo a natfional
census year for this sector. Also, as
the next national communication can
be expected to use the IPCC 2006
Cuidelines, it would additionally be
valuable to have a near ferm review
made of these 2006 Guidelines for
this sector (and other sectors). Such
a review should identify improve-
ments that can be made in both the
esfimates of the activity data and, as
well, the use of calculation factors
that are more specific to the country
circumsfance of Fiji.

Future improvements in the GHG in-
ventory data used in Fiji's UNFCCC
national communications for the LUCF
sector can be expected fo emerge
from the considerable effort currenﬂ\/
underway to develop comprehen-
sive Measurement, Reporting and
Verification  (MRV)
and data sefs related fo a national

methodologies

Reducing Emission from Deforestation
and Forest Degradation (REDD+) pro-
gramme. These efforts are intended
also fo serve the needs of the IPCC




2006 Cuidelines for the Agri-
culture, Forestry and Other Land
Use (AFOLU) sector and IPCC
Good Practice Guidance for the
Lland Use, land Use Change and
Forestry (LULUCF) sector.

It may be of value to consider us-
ing indicators for sectors such as
road transport [e.g. fuel usage
per vehicle-km, per passenger-
km or per tonne-km), to compare
measures of activity with the fuel
use and therefore identify the effi-
ciency of sectors. This could then
be developed as fargets should
Fiji wish fo parficipate in the De-

cade of Sustainable Energy for

All and focus on efficiency im-
provements.

The Environmental Management
Act 2005 provides for waste
permitting and reporfing through
its subsidiary regulations. Discuss
opportunities fo improve dafa
collection for specific industries
and stakeholders with the Depart-
ment of Environment.

For areas that are consider key,
identify where defined sampling
[either physical or surveys| is
worth the investment in addifion-
al information to improve both
emissions reporfing, and mitiga-
fion activities.
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IMPACTS, VULNERABILITY AND ADAPTATION

The adverse effects of climate change
and sea level rise present significant risks
fo the sustainable development of SIDS.
The long term effects threaten the very
existence of some small islands. Since
ratifying the UNFCCC in 1993, Fiji has
pursued policies that recognize the im-
portance of managing the environment
and natural resources, to ensure social
and economic prosperity in the present
and for the future. While not a major con-
fributor fo climate change, Fiji, like other
small island countries, is at the frontline of
its impacts. Climate change is having a
widespread impact, affecting all sectors
of the economy from health, infrastruc-
fure, water resources, agriculture, forestry
and fisheries. The burden of this impact
is being shouldered more by the rural
populace because of their dependence
on vulnerable sectors such as agriculiure

and fourism, for their livelihood.

Government has endorsed a new Nao-
tional Climate Change Policy (2012).
The policy defines objectives and ac-
companying strategies to mainstream cli-
mate change into relevant sector plans. It
ensures Fiji meefs ifs infernational commit-
ments under the UNFCCC and other in-
fernational conventions such as the CBD
and the UN Convention to Combat De-

sertification. In addition, a Disaster Risk
Reduction programme has been infro-
duced to address the relocation of com-

munifies threatened by rising sea levels.

Climate Projections in Fiji
(Global Climate Model)

The most likely projected change for Fiji
centred around 2030, is for warmer
and little change in rainfall with annual
mean femperature increases of 0.7°C
and negligible [-1%) change in mean an-
nual rainfall that is represented by 69%
of the models. Warmer and drier change
in projected climate are represented by
6% of the models with annual mean air
femperature increases of 0.6°C and
annual mean rainfall decreases of 6%.
Warmer and wetter future conditions are
represented by 13% of the models with
annual mean air temperature increases of
0.8°C and annual mean rainfall increas-
es of 7%. The seal level projections was
based from fourth IPCC report that global
seal level changes are expected to be
ranging from 0.21 to 0.48 mefers by
end of the century (IPCC, 2007). There
is significant uncertainty surrounding ice-
sheet contribufions to sea level rise and
a larger rise than that projected cannot

be excluded.
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Sectoral Impacts

Agricuhure e Exireme events such as high rainfall, floods and droughts can affect livestock production and management;

® Land arability could be reduced due fo salt water infrusion, coastal and riverbank erosion, exposure to salt
water spray, and heat stress on solils;

® Floods, droughts and cyclones may physically damage crops, farm equipment and infrastructure;
* Reduced food security in ferms of food production, food quality, nutritional availability, affordability and access;
e Impact on the national economy as Fiji is an agro-economy country;
® Increase in pests and diseases.

Human health/ The direct and indirect impacts of climate change on human health are summarised below:

welfare Direct Impacts
® Increasing temperature
® Rainfall variability
e Storm activity
Indirect Impacts
® Increased spread of disease
e Compromised food and water sources
e Psychosocial impacts due fo population displacement and income loss
The direct and indirect impacts listed above can lead to:
® Increased incidence and severity of vectorbomne, zoonotic and infectious diseases, e.g. Dengue fever
® Increased food and waterborne diseases, e,g, diarrhoeal illnesses
® Increased injuries and longerterm consequences of exireme weather events
® Impacts on mental health, food and water security and malnutrition
® Increased cardiovascular respiratory and renal diseases

Marine and fisheries e Climate and related oceanic variations already have impacts on fish catches, both subsistence and com-

mercial (SPREP nd);

® The combination of the high rainfall experienced during cyclonic activity and storm events with steep bare
slopes, causes rapid runoff with river floods and sediment discharges info the nearshore seagrass and coral
reef habitats, which has adverse impacts on the fisheries sector (World Bank nd);

® Prolonged periods of elevated sea surface temperatures coupled with other climate factors has led to in-
creased frequency of coral bleaching;

® Ocean acidification caused by increased CO, concentration may reduce the ability of many marine species
to form calcareous skeletons, thus disrupting food webs and habitat structure;

® Changes in climate are causing migratory shiffs in tuna aggregations to other locations (FAO 2008). Skip-
jack and yellowdin tuna are displaced eastwards during ENSO events and westward in Lla Nina (Kirby
2007 in FAO 2008). This may become more pronounced with projections for a more ENSOHike climate
(FAO 2008];

® Increase in sea level, sea surface temperature changes and alteration of the mixing layer thickness will ulti-
mately affect plankton productivity;

® More stormy weather and intense cyclones may render fishing frips unsafe and less productive.
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Potential climate change impact

Forestry  Higher temperatures will make forests more vulnerable to fires;
o Higher temperatures and changes in rainfall patterns may lead fo increased occurrence of invasive species and pests;

e Forest health could be reduced due to salt water intrusion, coastal and river-bank erosion and exposure fo
salt water sprays and heat sfress on soils;

® Floods, droughts and cyclones may physically damage forest plantations, natural forest and associated infrastructure;

e Changing temperature and rainfall patterns may cause shifts in habitats and boundaries of certain tree spe-
cies, pollinators and seed dispersers;

® Changing temperature and rainfall patterns can affect the flowering behaviour of cerfain free species;
® Loss of arable land due fo climate change would place added pressure on forest areas.

Communications e Cyclones, storm surges and other exireme weather events could damage
infrastructure, leading to disruption of communication.

Transport e Cyclones, storm surges or other exireme weather events could disrupt land, sea and air fransportation;

e Failure of transport infrastructure could increase the impacts of exireme weather events by isolafing victims
from food, water and medical treatment.

Water resources and e Potential impacts to water supply

water infrastructure - Potable and non-potable water supply will be affected as a result of decreased rainfall, sea level rise, and
saltwater inundation/ intrusion;

- Extreme rainfall events could result in water contamination, overflow of dams;

- Cyclones, storm surges or other exireme weather events could damage water supply infrastructure and disrupt
water treatment and distribution:

e Pofenfial impact on wastewater freatment
- Overflow of wastewater treatment ponds could result in confamination of water supply and waterways;

- Cyclones, sform surges, droughts or other extreme weather events could damage infrasfructure, disrupt waste-
water collection and freatment, and confaminate water supply and waterways.

e Potential impact o stform-water drainage
- Extreme rainfall events could exceed the capacity of storm-water drainage networks;

- Cyclones, droughts, storm surges and other extreme weather events could damage storm-water infrastructure
and disrupt drainage through blockage or excessive water flow

Waste and Waste ¢ Changing climatic conditions will impact on landfill management practices.

Infrastructure

Energy and Energy e Cyclones, storm surges and other exireme weather events could damage infrastructure and disrupt genera-
[T e . tion, stforage and distribution of electricity;

e Decreased rainfall could reduce the environmental flow and impact hydroelectricity generation capacity. In
2010, hydroelectricity represented 48% of the average electricity generation mix (FEA 2010).

Tourism ® Damage to buildings and infrastructure from sea level rise, storm surge, cyclones, floods, saltspray, coastal
erosion and landslides;

* Disruption of land, sea and air fransport to facilities

® Decrease in fourist arrivals due to changing weather conditions and patterns, degradation of pristine natural
affractions and damage to infrastructure;

® Increasing costs to implement adapfation measures that would be subsequently absorbed by tourists and
related service providers;

® Growth in the fourism sector may be hindered by the need for increased capital investment and increased
climate related challenges.
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Sector Potential climate change impact

Urban development
and housing

® Exireme events such flooding and cyclones incur an economic cost to fownships;

® Exireme events or natural disasters will affect lives of people in poorly built or poorly located houses — mar-
ginal communities are likely to be more severely affected;

® Added pressure on services and utilities to cope with demands brought about by exireme events such as
heatwaves, water shortages and disease outbreaks;

® Land loss and reduction in arable land could lead to migration in urban centres, resulting in over-crowding;

® Floods, sform surges, cyclones and other exireme weather events can damage houses and residential build-
ings, and have the potential fo put their occupants in danger during or after an exireme weather event.

MITIGATION

This chapter reports on measure planned
fo mitigate climate change through a re-
duction in GHG emissions. Despite hav-
ing a very small GHG emission profile,
Fiji faces some of the worst effects of cli-
mate change. Moreover, Fiji's high de-
pendence on expensive imported fossil
fuels for transport and electricity genera-
tion is a substantial burden on the econ-
omy. These fuel challenges make climate
change mitigation acfivities an important
exercise for the sustainable development

of Fiji.

Fiji's energy situation is characterized pri-
marily by a high reliance on imported fu-
els. Although this is unlikely to change in
the foreseeable future, there is still a need
to reduce Fiji's reliance on imported fuels
as much as possible.

Grid-based power supply has arguably
the most potential to make Fiji's energy
sector more efficient, cost effective and
environmentally sustainable. Over 50%
of Fiji's electricity is already generated
from hydropower but there are still likely
a number of medium sized undeveloped
hydro sites and significant unexplored
geothermal, solar and wind resources.

The majority of the population has ac-
cess to modern forms of energy, thanks

fo significant improvements in the last two
decades through rural electrification inifia-
fives. Fiji is sfruggling to provide remote
areas and isolated islands with access to
electricity in a sustainable manner.

The transport sector is the main user of
imported fuel in Fiji. There have been
attempts fo reduce pefroleum imports
through the use of biofuels, but research
and development both locally and
abroad has shown that its economic vi-
ability is uncertain at best. Serious reduc-
fions in the cost of energy consumption in
the transport sector will be challenging
and will take time.

Improving Fiji's energy efficiency across
the different sectors is likely a costeffec-
five way fo reduce the cost and increase
the availability of energy in Fiji despite
the fact that Fiji has a relatively low ener-
gy-intensive economy.
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OTHER INFORMATION

Technology Transfer

Technology transfer is essential for Fiji
both in adaptation and mitigation sector.
However, there is still need to enhance
capacity, research and awareness af dif-
ferent level and for different stakeholders.

Education And Public
Awareness

Education and public awareness on cli-
mate change is very crucial. The Minis-
try of Education has already audited the
school curriculum fo include the climate
change in the primary & secondary.
While, at the fertiary level scholarships
are offered to study climate change.

At national level Climate Change Summit




is being held every year from 2012 in
order fo create a platform for information
sharing for everyone. There is radio talk-
back shows in Fijian, Hindi and English
fo create awareness on climate change.

In spite of all these efforts there are cer
fain gaps such as providing training the
teachers  on how to disseminate the cli-
mate change information to the students

and clear monitoring framework has to

be addressed.

CONSTRAINTS AND
GAPS, AND RELATED
FINANCIAL, TECHNICAL
AND CAPACITY NEEDS

The gaps and constraints that exist in ad-
dressing climate change in Fiji is mainly
due fo the lack of existing frameworks
that clearly identifies and outlines the
necessary action that should be taken to
effectively respond to climate change.

Adequate resources |(including finances)
are required in order fo undertake any
climate change adapfation and mitiga-
tion activities. The review of Fiji's Climate
Change Framework for the develop-
ment of Fiji's National Climate Change
Policy identifies strategies that ensures
that the natfional budgetfing processes
includes the assignment of funds for cli-

mate change mitigation and adaptation
research, planning and programme im-
plementation. The implementation frame-
work of the policy also identifies lead
and implementing agencies that ensures
that the strategies are implemented.

Fiji's technical and capacity need lies on
the needs for financial resources as well
as a finance policy to guide the establish-
ment of a National Trust Fund to finance
adaptation and mitigation activities and
a long term investment in research and
developments.

Fiji has an expressive need for develop-
ment of new technologies and transfer
of existing technologies. This lies on the
initial gap that exists within the legislation
and regulation for the transfer of clean
energy and energy efficient fechnology
and equipment.

In contemplafing the energy sector,
the main consfraint identified is the ex-
change and sharing of dafa, informa-
fion, expertise and financial capacity at
regional and inferational levels in order
to enhance appropriate and effective re-
sponses.

Moreover, the Vulnerability and Adapta-
tion Sector [V&A| covers gaps and con-
strains identified from water, agriculture,
coastal zone, forest, health, tourism and

building sector respectfully.
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With the growing opportunities in the
area of international carbon trading, Fiji
has supported the development of five
PINs for regular standard CDM projects
and 4 PINs for PoAs. Local and interna-
tional consultants work together to build
up local expertise in CDM project devel-
opment and to demonstrate the benefits
of CDM through project implementations.

The highlights for information on imple-
mented adaptation measures is the vulner
abiliies of local communities in Fiji are
due fo the low availability of resources,
remoteness and susceptibility fo natural di-
sasters. To enable workable and effective
adaptation measures, ministries as well as
institutions and non-government organiza-
fions, must consider infegrafing climate
change in their planning and budgefing
in all levels of decision making.

Furthermore, Fiji realizes the importance
of national capacity building across all
sectors thus requires welkrained scien-
fific, technical and managerial staff that
will not only understand climate change
but also be involved in responses to cli-
mate change that will create a need for
a well equipped institutional structure that
will provide facilities and finances to sup-
port climate change programmes and
acfivities.
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ACRONVYMS & ABBREVIATIONS

ACP  African, Caribbean and Pacific
ADB  Asian Development Bank
ADCPs  Acoustic Doppler Current Profiler
ADO  Automotive Diesel Ol
AFOLU  Agriculture, Forestry and Other Land Use
AIDS  Acquired Immunodeficiency Syndrome
AOSIS  Alliance of Small Islands
ASA  Air Services Agreement
ASL  Above Sea level
ASU  Arizona State University
AWS  Automatic Weather Station
AusAID  Australian Agency for international Development
BSc  Bachelor of Science
BAT  Best Available Technology
BE  Bachelor of Engineering
BKB  Brown coal briquettes
CAO  Civil Aviation Organisation
CBA  Community-based adaptation
CBD  Convention on Biological Diversity
CC  Climate change
CCA  Climate change adaptation
CCU  Climate Change Unit
CDM  Clean Development Mechanism
CDU  Curriculum Development Unit
CH, Methane
CMNHS  College of Medicine, Nursing & Health Sciences
CO, Carbon dioxide
CP  Conference of the Parties
CROP  Council of Regional Organizations of the Pacific
CRP  Climate Risk Profile
deg C  Degree Celsius
DIREKT  Developing Island Renewable Energy Knowledge and Technology transfer network

DoE  Department of Environment (Fiji
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DRR  Disaster Risk Reduction
DWR  Directional Wave Recorder
EBA  Ecosystem—based adaptation
EE  Electrical Engineering
EEZ  Exclusive Economic Zone
EGM  Emperor Gold Mine
EIA  Environmental Impact Assessment
ENSO  El Nifio Southern Oscillation
EMA  Environment Management Act 2005
EU  European Union
EUGCCA  European Union Global Climate Change Alliance
EWG  Energy Working Group
EXIM  Export - Import
FAESP  Framework for Acfion on Energy Security in the Pacific
FAO Food & Agriculture Organisation
FDoE  Fiji Depariment of Energy
FEA  Fiji Electricity Authority
FBS  Fiji Bureau of Statistics
FMS  Fiji Meteorological Service
FO Fuel Oil (also HFO, RFO)
FRA  Forest Resource Assessment
FRCA  Fiji Revenue and Cusfoms Authority
FREPP  Fiji Renewable Energy Power Project
FRUP  Fiji Road Upgrading Project
FSC  Fiji Sugar Cooperation
FNU  Fiji National University
FSC  Fiji Sugar Corporation
FSM  Federated States of Micronesia
FSPI  Foundation of the peoples of the South Pacific International
FSTE  Faculty of Science, Technology and Environment
GCPV  Grid-connected Photovoltaic
GDP  Gross Domestic Product
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Gg Gigagram (109 grams or 1 kilotonne]
GHGs  Green House Gases
GHGI  Greenhouse gas inventory
GJ  Gigajoules (109 Joules)
GIZ  Deutsche Gesellschaft fir Internationale Zusammenarbeit
ha Hectare(s)
HCFC  Hydrochlorofluorocarbon
HFC  Hydrofluorocarbonl(s)
IAS  Institute of Applied Science
ICAO  Infernational Civil Aviation Organisation
ICM  Integrated Coasfal Management
ICT  Information, Communication & Technology
IDO  Industrial Diesel Ol
IMO  International Maritime Organisation
INC  Initial National Communication
IPCC  Infergovernmental Panel on Climate Change
IRERAS  Infegrated Renewable Energy Resource Assessment Sysfem
JICA  Japan International Cooperation Agency
IJNAP  Joint National Action Plan
KOICA  Korea Intfernational Cooperation Agency
km?  Square Kilometres
kW Kilo watts
LPG  liquefied Petroleum Gas
LRPD  Division of Land Resource Planning and Development
LUCF  land use change & Forestry
LULUCF  land Use, land use Change and Forestry
MDGs  Millennium Development Goals
ME  Mechanical Engineering
MEA  Muliilateral Environmental Agreements
MFA  Ministry of Foreign Affairs
M&E  Monitoring and Evaluation
MoH  Ministry of Health
MPA  marine profected areas
MPI Ministry of Primary Indusries
MOU  Memorandum of Understanding

MRV Measurement Reporting and Verification
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MWh  Mega Waitts per hour
N,O  Nitrous oxide
NAP  National Action Plan
NAR  Nafional Assessment Report
NCD  Non Communicable Diseases
NEP  National Energy Policy
NGO  Non Government Organisation
NBSAP  National Biodiversity Strategic and Action Plan
NCCP  National Climate Change Policy
NCCAS  National Climate Change Adaptation Strategy
NBSAP  National Biodiversity Strategic Action Plan
NDMO  National Disasfer Management Office
NMVOC  Non-Methane Volatile Organic Compounds
NZAID  New Zealand Agency for International Development
OTEC  Ocean Thermal Energy Conversion
PEOG  Pacific Energy Oversight Group
PACC  Pacific Adaptation to Climate Change
PACE-SD  Pacific Centre for Environment and Sustainable Development
PDD  Project Design Document
PESTRAN  Promotion of Environmentally Sustainable Transport
PG Dip  Posigraduate Diploma
PIEP  Pacific Islands Energy Policy
PIEPP  Pacific Islands Energy Policy and Plan
PIESAP  Pacific Islands Energy and Strategic Action Plan
PIN  Project Information Note
PLA  Participatory Learning and Action
PoA  Program of Activities
PPNDRM  Pacific Partnership Network for Disaster Risk Management
PPSRCI  Pacific Plan for Strengthening Regional Cooperation and Integration
PSC  Public Service Commission
PV Photovoliaic
PICTs  Pacific Island Countries and Territories
PIFACC  Pacific Island Framework for Action on Climate Change
PIN  Project Information Note
RE  Renewable energy

REBREPPE  Renewable Energy Based Rural Electrification with Participation of Private Enterprise
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REC  Rural Electrification Unit
REDD  Reducing Emission from Deforestation and Forest Degradation
RESCO  Renewable Energy Service Companies
REU  Rural Energy Unit
RDSSED  Roadmap for Democratic, Sustainable, Socio-economic Development
SEAIPI  Sustainable Energy Industry Association of Pacific Islands
SEEDS  Sustainable Economic and Empowerment Development Strategy

SF,  Sulphur Hexafluoride

¢
SFM  Sustainable Forest Management
SIDs  Small Island Developing States
SIM  Susfainable Land Management
SOl Southemn Oscillation Index
SOPAC  Pacific Islands Applied Geoscience Commission
SPC  Secretariat of the Pacific Community
SPCZ  South Pacific Convergence Zone
SST  Sea surface temperature
SWDS  Solid Waste Disposal Sites
TCBWG  Training & Capacity Building Working Group
TNA  Technology needs Assessments
ToT  Train the Trainer
UK  United Kingdom
UNCCD  United Nations Convention to Combat Desertification
UNDP  United Nations Development Program
UNEP  United Nations Environment Program
UNFCCC  United Nations Framework Convention on Climate Change
UNFPA  United Nations Population Fund
UNICEF  United Nations Children’s Fund
USAID  United States Agency for Infernational Development
USP  University of the South Pacific
V&A  Wulnerability and Adaptation
VA Vulnerability assessment
VOCTEC  Vocational Technical
WAF  Water Authority of Fiji
WHO  World Health Organisation
WWF  World Wide Fund for Nature
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INTRODUCTION

Fiji ratified the United Nations Framework Convention on Climate Change (UNFCCC) in 1993
as a Non-Annex 1 Party and became legally compelled to adopt and implement policies and
measures intended to adapt and to mitigate the effects of climate change. The Global Environment
Facility (GEF) through the United Nation Environment Program (UNEP) provided funding for the
development of Fiji's Second National Communication (SNC) to the UNFCCC which is required to
fulfill the country’s obligation under the Convention.

The Fiji National Climate Change Coordinating Committee (NCCCC), which comprises of Perma-
nent Secretaries and senior officials of line ministries, is responsible for overseeing the coordina-
fion of Climate Change issues in Fiji thereby the implementation of the SNC project. This project
(SNC) is the continuation of the completed Initial National Communication (INC) of Fiji which was
presented to the UNFCCC in 2005. The INC was composed in accordance to guidelines issued
following the 27 Conference of Parties (COP2) to the treaty. It presented an overview of national
circumstances, particularly aspects that relate to climate-change issues, furthermore a GHG inven-
tory, and analyzed mitigation strategies, vulnerability assessment and adaptation assessments and
options. An overview of policies and programmes relating to the implementation of the convention
was also presented, including identified project concepits for further refinement and funding.

Nevertheless, more in-depth assessments were needed to attempt and address the gaps that were
extremely sensitive to climate change effects therefore a series of fop-up studies were needed in
preparation of SNC. Therefore, the SNC report reflects the overviews of Green-House Gas Inven-
tory, Mitigation Measures & Analysis, Vulnerability & Adaptation Assessment and Education, Train-
ing & Awareness Rising to fulfil Fiji's obligations under Arficle 4 and 12 of the UNFCCC.
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GEOGRAPHY AND
GEOLOGY

The Republic of the Fiji Islands lies in the
heart of the southwest Pacific Ocean, be-
fween longitudes 175° East and 178°
West and latitudes 15° and 22° South.
Fiji's Exclusive Economic Zone contains ap-
proximately 332 islands, of which about a
third are inhabited. The Economic Exclusive
Zone [EEZ) covers about 1.3 million square
kilometres.

The Fiji Group is made up of two major is-
lands - Viti Levu and Vanua Llewu, with land
areas of 10 429 and 5 556 square kilo-
metres respectively (Fig. 2.1). Other main is-
lands are Taveuni (470 km?2), Kadavu (411
km?2), Gau (140 km?2) and Koro (104 km?2).
Total land area of the Fiji Islands is 18 272
square kilometres. The Republic includes the
island of Rotuma (43 km?2), located 650 ki-

lometres north-northwest of Suva.
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Figure 2.1: Map of Republic of Fiji
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Fiji is composed of large mountainous
islands, which are largely of volcanic
origin, such as Viti levu and Vanua levu
(which take up 87% of the fofal land
area), and numerous small volcanic is-
lands, low-lying atolls and elevated reefs.
The largest islands have a diverse range
of terrestrial ecosystems, including exten-
sive areas of indigenous forest. The high
islands have distinct wet and dry sides
due to prevailing wind patterns. Coastal
ecosystems include mangroves, algae
and sea-grass beds in shallow reef and
lagoon areas, and various reef types
such as barrier, fringing plafform and
afoll or patch reefs.

CLIMATE

The climate in Fiji has an oceanic tropi-
cal climate. Average daily temperatures
remain relafively constant yearround af
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25 °C (77 °F), only becoming a few
degrees higher during the rainy season.
Annual rainfall distribution on the main is-
land of Viti Levu is affected by the island's
central mountain range. As a result, the
eastern half of the island receives 3-5 me-
ters of annual rainfall, while the western
half receives 2-3 meters. The rainy sea-
son lasts from November o April, and Fiji
is frequently affected by tropical cyclones
during this period. El Nifio events are as-
sociated with reduced rainfall on the is-
lands, in part due fo shifts in the typical
path of tropical cyclones away from Fiji.
The 1997-1998 El Nifio events contrib-
uted fo bringing about one of the worst
droughts on record.

RAINFALL

The positioning of the South Pacific Con-
vergence Zone (SPCZ) has a strong influ-
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ence on rainfall over Fiji. During the dry
season (May to October) the SPCZ fends
fo be positioned more to the northeast
of Fiji. In the rainy season (November
to April] the SPCZ tends to be located
over Fiji. In addition fo these seasonal
variations, there is also a high degree of
inferrannual variability in rainfall, which is
strongly influenced by ENSO and SPCZ

fluctuations.

Another important influence on rainfall is
the southeasterly trade wind, which car-
ries moist air onfo the islands. On the
larger islands, Viti levu and Vanua Levy,
the southeastern regions are the high-
rainfall areas. The mountains of these
high islands have a strong influence on
the distribution of rainfall, with the re-
gions on the leeward (wesfern] side of
the mountains being much drier on av-
erage. The annual rainfall in the east of
Viti Llevu, where Suva is located, ranges
from 3000 mm to 5000 mm, while in
the west of Viti levu, where Ba, Lautoka,
Nadi and Sigatoka are located, annual
rainfall ranges from 2000 mm to 3000

mm.

While the prevailing wind is from the
southeast, fropical cyclones and depres-
sions fend fo track from the north and
west. Thus, although the west of Viti Llevu
is drier on average it can experience
very heavy rainfall events and associated
flooding.

TEMPERATURE

The average daily temperature varies
seasonally, from 23°25°C in the dry
season and from 26°27°C in the rainy
season. On average, temperature during
the colder months (July- August) and the
warmer months (January-February) vary
by about 3°4° C. Inferannual fluctua-
fions in femperature are relatively low.
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EL NINO

El Nino events, which lead to a north-
east positioning of the SPCZ, is the ma-
jor cause of drought in Fiji. During an
ENSO event, conditions drier and hotter
than normal can be expected from De-
cember fo February and drier and cooler
conditions can be expected from June to
August. While lower than normal rainfall
can be expected over most of Fiji, the
most severely affected areas fend to be
in the west of the main islands.

Fiji is located in a part of the Southwest
Pacific region where anomalies in an-
nual rainfall are strongly correlated with
the Southern Oscillation Index (SOI).
The 1997/1998 ENSO event greatly
influenced Fiji's rainfall pattern. It intensi-
fied from April to June of 1997 where
the SOI for June reached its lowest value
since 1905. In September of 1997,
most parts of the country recorded 20%
to 50% below average rainfall. The
western parts of the country recorded
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less than 10 mm of total rainfall, that is,
below 7% of the average. In December,
all sites recorded 50% to Q0% below
average rainfall. All coastal sites in Viti
levu and parts of Vanua levu recorded
lowestever rainfall fotals for the period
of 8 consecutive months from September
1997 to April 1998.

NATURAL &
ENVIRONMENT
DISASTERS

Fiji is located amongst the most vulnerable
sub-regions in the Pacific in relation fo the
infensity and frequency of severe natural
disasters which occur during the Novem-
ber-April wet/cyclone season. In the past
3 years, Fiji has endured two severe tropi-
cal cyclones and at least four major flood-
ing incidences. As shown in Figure 2.2,
approximately 85% of all natural disasters
in Fiji over the past 30 years have been
fropical cyclones, with an average of 2
cyclones occurring annually.

Disaster Pervalence Rate 1985 - 2012

Floods, 11%

Tropical
Cyclones 85%

/\Londs'de, 2%

Droughts, 2%

/

Tropical Cyclones
B Floods

B Droughts

M landslide

Figure 2.2: Disaster Prevalence rate 1985-2012
(source: Mauritius Implementation Strategy Report 2012)
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POPULATION

Fiji's population in 1999 was 775,077
(Table 2.1). The total population in Fiji in
2007 was estimated at 837,000.

While migration levels hod stabilized
over the 1990s, political turmoil in
1987, 2000 and 2006 has created
upsurges in migration, primarily of edu-
cated and skilled citizens. People aged
over 65 years comprised 4.6% of the
population in 2007, compared to 2.4%
in 1976. Over the same period, the num-
ber of people aged less than 15 years
had declined from 41% to 29%. The
proportion of population living in rural ar
eas has been declining, decreasing from
53% in 1996 to 49% in 2007. More
than 75% of the population lives on Viti
levu, making it the economic and politi-
cal centre of the island group.

ECONOMY

Fiji has one of the largest economies
among Pacific Island Countries (PICs),
and is one of the PICs least dependent
on foreign aid. The Gross Domestic
Product (GDP) of Fiji was US$3.78 bil-
lion in 2008, or US$3,900 per person.
The GDP grew by 1.2% in 2008 after
shrinking by 6.6% in 2007. Even though
70% of the Fijian workforce is in the ag-
ricultural sector, agriculture and industry
together account for less than 25% of
GDP. The rest comes from the service
sector, mostly from tourism. Within the
agricultural and industry sectors, sugar
production and processing are by far
the most important economic activities.
Sugar processing makes up onethird
of all industrial activity, and sugar is the
counfry's primary export product. Other
agricultural products  produced in the
country include coconuts, tapioca, rice,
sweet pofatoes, and bananas, but these
are primarily used for domestic consump-
fion. Apart from sugar, exports include
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Table 2.1: Socio Economic Indicators

I T

Population 775,077 837,271
Growth rate (%) 0.8 0.5%
Gross domestic Product (F$ million) 2616.4 2,871,047
G D P per head of population 3341 5271
Life expectancy (yrs) 73 73
Literacy rate (%) 92.9 92.9

(Source: Fiji Bureau of Statistics)

garments, gold, timber, and fish. Imports
include manufactured goods, machinery,

and petroleum products.

Agriculture

Indusiry

W Services

B Industry
Services

B Agriculture

Figure 2.3: shows the GDP by sector, 2011



REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

Table 2.2: Gross Domestic Product Summary (FJD)
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Indicator 2005 2006 2007 2008 2009  2010[p]
GDP (per capita) current 5232.5 54759 5587.3 5855.1 5770.2 6182.8
GDP (per capita) at constant 2005 prices 5232.5 5310.2 5252.3 5274.9 5176.8 5156.6
GDP Current Prices [FJD million] 4327.3 4545.0 4648.6 4900.7 4858.5 5243.0
GDP Current Prices (Annual Growth Rate %) 4.7 2.0 408 1.4 7.2
GDP Constant 2005 prices) [FJD million] 4327.3 4407.5 4369.9 4415.1 4358.9 4372.8
GDP Consfant (2005 prices) [Annual Growth Rate %) 1.5 1.1 0.4 -1.9 0.4

Source: Fiji Bureau of Statistics

CULTURE AND
HERITAGE

Culture plays a pivotal role in Fiji's socio-
economic development. Of particular
relevance is its potential to address prob-
lems of unemployment and poverty faced
by women and youth today. Cultural and
creative industries can serve as tools for
revenue generation and sustainable liveli-
hood. Government recognizes that invest-
ing in conservation of cultural resources,
promoting cultural activities, traditional
knowledge and skills are effective means
fo strengthen environmental sustainability
and the social capital of communities. A
National Cultural Policy is currently being
developed. The policy will bring together
and streamline all culturerelated legislo-
tion, policies, strategies, institutions and
activities af the national level to minimize
duplication and set a clear direction for
the development of cultural activities. The
Fiji Heritage Decree has been drafted o
protect key heritage sites in Fiji.

BIODIVERSITY

National Biodiversity Strategy
and Action Plan (NBSAP)

The NBSAP was prepared through the
Department of Environment which is also
the National Focal Point for the United
Nation Convention for Bio- Diversity in
1999, Affer consuliation with different

stakeholders at different levels from local
fo nafional, a strategy was formulated on
conserving the genetic, species and eco-
system diversity of the country. It focuses
on six focal areas;

e  Community supportawareness,
involvement and ownership

* Improving knowledge

® Developing protected areas

® Species conservation

®  Confrol of invasive species and

®  Capacity building and strengthening

The strategy observes that Fiji has only
a rudimentary system of protected areas
and that it is time to create "site of na-
tional significance program” that would
provide legal profection and establish
management plans. It also identifies in-
stituional and capacity building as a
very vital aspect of the commitment while
involving other non-governmental organi-
zations.

More than 80% of Fiji's land and large
parts of its marine areas are under com-
munal village ownership; and conserva-
tion activities in this country are almost
exclusively located in these areas. Ac-
cordingly, the NBSAP process and ac-
tion plan have a strong emphasis on
the direct participation and leadership
of land- and resource rights- owners in
all aspects of conservation planning and
management. This diversion from a more
conventional top-down approach is key

to the success of biodiversity conserva-
tion in Fiji.

While the subsistence life styles of many
land- and resource rightsowning com-
munities respect biodiversity, there is in-
creasing pressure to privatize land and
resource ownership, and fo use resources
unsustainably (or allow others to do so).
In order fo gain community support for
conservation, fo maintain fraditional sys-
fems of resource ownership, and fo allow
local communities to play a leadership
role in conservation, the following activi-
ties were included in Fiji's NBSAP:
Increase village and community un-
derstanding and awareness of the
imporfance and benefits of maintain-
ing diversity, and enhance their tech-
nical and organizational abilities,
Ensure that natural resource owning
communities in partficular, and the no-
fion in general, receive fair benefits
from the use of genetic material and
products,
Minimize the loss of aquatic resourc-
es of imporfance to local communi-
ties, and the loss and fragmentation
of community-owned native foresfs,
Encourage and assist fraditional fish-
ing rights communifies fo actively
manage their inshore fishing rights
and fo establish or reinforce protect-
ed areas, through appropriate tradi-
tional conservation measures.
While Fiji was already an active
member of the Locally Managed Ma-
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rine Areas Network (IMMA] hosting
and supporting numerous such areas
prior to Fiji's signing of the Biodiver
sity Convention, the development
and implementation of the NBSAP
provides an imporfant impefus to
broaden and strengthen local estab-
lishment and management of locally
managed conservation areas.

LAND RESOURCES

The first and second National Reports on
United Nation Convention to Combat
Desertification [UNCCD) Implementation
were submitted in 2000 and 2002 re-
spectively, and covers the areas well on
plans and strategies prior to the UNCCD
but the following plans and strategies
have being taken on board since then to
supplement all other developments and
government commitments.

Fiji's Draft National Action Plan (NAP)
on Combating Desertification was com-
pleted in 2006. The purpose of the no-
tional action p|on is fo Idenﬂf\/ the factors
contributing to desertification / degrada-
tion and practical measures needed to
combat it. Further it seeks the commitment
of the stakeholders in ensuring the main-
streaming of this info Fiji’s strategic plans.

Fiji's NAP provides for the following:

* long term strafegies fo combat de-
sertification  /degradation and  to
mitigate the effects of drought, em-
phasizing implementation and infe-
gration info national policies for sus-
tainable development

e Allows for modifications in response
to changing circumstances and is suf-
ficiently flexible at the local level to
cope with different socioeconomic,
biological and geo-physical condi-
tions

e Gives particular attention fo the
implementation of preventative mea-
sures affected areas and areas with
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degradation potential

® Enhancement of national capabilities
in national climatologically/ mefeo-
rological and  hydrological monitor
ing as a means of providing early
warning systems for drought

® Promotion of policies and strength-
ening of institutional frameworks to
promofe  partnerships, corporation
and coordination between the gov-
ernment, donors, local populations
and groups and facilitates informo-
tion and technology access to all

* Provides for effective participation of
government, local populations both
men and women, nongovernment
organizations, particularly resource
users and their representative organi-
zations in policy planning, decision-
making, implementation, monitoring
and evaluation of national action
plans.

land is an important factor in the devel
opment of the economy. Previous studies
have emphasized the critical role of land
tenure system, land use and its manage-
ment in the development of Fiji's economy.
The increasing population over the past
40 vyears has increased demand for agri-
cultural land and consequently has put a
significant amount of pressure on arable
land. This has resulted in land degrado-
tion, reduced productivity, lower yields,
reduced food security and an increase
in poverty. Much of Fiji's arable land has
been taken up for housing, industrial and
commercial developments. With compet-
ing demands for limited land resources,
the government has endorsed the Rural
Lland Use policy to provide framework for
the land development in the country.

Government recognizes the important
role of land and plans to address the fol-
lowing:

1. Environmental ~ Rehabilitation  and
Degradation.

2. Creating livelihoods through small

and micro enterprise development

3. Sustainable community  livelihoods
through competitive exports and ef-
ficient food security

4. Sustainable Lland and Water Resourc-

es Management.

The system adopted for land use capa-
bility classification needs to be reviewed
based on the present day land use and
land availability problems. Nonetheless,
it is being slowly incorporated info all the
planning for land development of any
sort by any sector or for any land use.
As such it has become an ongoing activ-
ity of the Lland Use Planning Section of
Ministry of Agriculture.

The successful implementation of the
National Rural land Use Policy and
Plan depends very much on a delivery
framework that combines top down and
bottom up approach to facilitate com-
munication between communities and
government agencies. There is a need
for a coordinating mechanism whereby
government programs are complement-
ed and sfrengthened by activities of the
groups of stakeholder at community level.

At community levels resources owners
and users need to be organized and
empowered to plan and manage their
resources, in order fo provide the bot-
tom up input necessary in the inferactive
resources management. A mechanism fo
facilitate this is through the group based
concept where the resources owners and
users are organized info local resources
management groups, widely known inter-
nationally as the Landcare Groups.

The landcare Concept is based on
parficipatory  community  development
approach. Experience has shown that
technology alone has not improved the
management of natural resources. The
emphasis has therefore been placed on
insfituional strengthening, local decision



making and building the self reliance of
the local communities.

Fiji is fortunate that it has a social sfruc-
fure which embraces and enhances the
formation of such a movement at settle-
ment, village, district and provincial bo-
sis. But for the resources users such as the
lease holders, they need a lot of aware-
ness and education to strengthen their
parficipation and supportive role. The
need fo integrate and work together as
a team for the benefit of the country is
quite imminent.

Since 1999 the Land Use Section of the
Ministry of Agriculture has adopted a par-
ficipatory land use planning approach as
part of all programs. This is done in close
consultation and collaboration with the
resource owners and the community, and
all other stakeholders such as Extension
Division of Ministry of Agriculture, Nao-
five Lland Trust Board, Ministry of Fijian
Affairs, Ministry of Fisheries and Forests,
various civil sociefies representative.

This would be the basis of future integrat-
ed or holistic approach to land resources
planning, development and management
programs. It emphasise the importance
of a bottom up approach to land use
planning and one of its main objective
is to establish local land care groups, to
empower communities to efficiently and
effectively develop and manage their
resources and create land stfewardship
amongst the resources owners and users.

To ensure sound land development, uti-
lization and management, the following
strategies are incorporated in the SDP:

¢ Promotion of the Rural land Use Poli-
cy at provincial Level

e Enforcement of the land Conserva-
fion and Improvement Act

® Ensuring sustainable land utilization
& management practices
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*  Promoting sound land use planning

* Promote the organization of commu-
nity groups involving all stakeholders
in different localities for resource con-
servation

* Promote strategic parinership

® Develop and enhance land resource
information system [GIS]

e FEducation, training and awareness
on Sustainable land Management

AGRICULTURE AND
FORESTRY

Over the past half century, the country
has been dominated in output and value
by the sugar indusiry. Recently, the tour-
ism sector has surpassed sugar as the
main foreign exchange earer. However,
the sugar industry, and by exfension, the
whole agriculture secfor remains a key
conduit for the socio-economic empow-
erment of Fiji's population, in particular
those residing in the rural areas. While
the performance of the sugar industry has
declined over the recent decades due to
erosion of markets preferences, declined
farm and mill efficiency, and land tenure
disputes, there remains optimism over the
potential contributions that other agricul-
tural commodities can make towards the

economic advancement of the nation.

Fiji's existing agricultural policy is focused
on food security and gearing the sector
fowards export oriented growth. Food
security is a growing concern for many
nations, more so for small island nations
such as Fiji which is susceptible to volafile
commodity markets and natural disasfers.
Since 2010 the Department of Forestry
has been mainstreaming food security
into its existing policies and programmes
under the Forestry Extension Program.
Such acfivities include setting up of com-
munity fruit free nurseries in rural areas
around Fiji, and promoting agro forestry
to improve soil fertility and agricultural

yield.
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Government continues its Pest Manage-
ment programme. Through the project @
number of plants and animals have been
identified for research to determine ef
fective control and mitigation measures.
These include management of Coconut
Pest, Taro Beetle, Fruit Flies, VWedelia, AF
rican Tulip, Merremia peltata, Rain Tree,
and Chilly Anthracnose Disease. Over
the past three years, the agriculture sec-
tor has had to deal with the outbreaks
of termites, brucellosis disease affecting
dairy livestock, and the American iguana
affecting major dalo production areas.
The addressing of these outbreaks has
been supported by the new Bio Security
Decree.

Value adding continues o be promoted
in the agriculture sector. Programmes such
as the Coconut Development Programme
incorporate a product development com-
ponent for products such as Virgin Coco-
nut Oil and Soap. Value adding of root
crop info chips has also increased.

The forest secfor on average accounts
for 1.2% of GDP and 4.1% of export
earnings. Fiji has a fofal forest cover of
1,054,459 ha, covering 58% of the tofal
land area. This consists of 899,22%ha of
native forest, 116,488ha of plantation
forest (52,419ha of hardwood planta-
tions and 64,068ha of softwood planta-
tions) and 38,742ha of mangrove forest.
The native forest consists of 5,738ha of
nature reserves, 16,109ha of forest re-
serves, and 1,300ha of recreational
parks.

The performonce of the sector in the past
few years has been poor due to the com-
plex insfitutional environment in which the
sector operates, exacerbated by low log
production, poor performance of public
companies involved in the secfor such
as Fiji Hardwood Corporation Limited
(FHCL) and Fiji Pine Limited (FPL), and
the delays in gefting Wairiki port info op-
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eration. The sector declined by 1.6% in
2007, 3.4% in 2008 and projected to
continue to fall sharply in 2009 by 9.1%
mainly due fo woodchips exports, which,
based on current orders, is projected fo
fall by 43.8%. However, a recovery of
4.3% and 0.9% is currently projected for
2010 and 2011 respectively, as Gov-
ernment puts in place measures o ad-
dress the current insfitutional constraints.

The National Forest Inventory and Fiji
Forest Policy Statement provide the frame-
work for the sustainable management of
Fiji's forest resources. These tools rep-
resent a paradigm shift in the manage-
ment focus away from timber production
fowards conservation and sustainable
management. With emphasis on sustain-
able forest management, increased land-
owner aspirations, expansion in nature
reserves, afforestation, climate change
adaptation and globalization, there is
more awareness on the social functions
provided by forests fo improve water
source quality, improve agricultural land
and reduce vulnerability to natural disas-
ters especially flood mitigation.

WATER RESOURCES

The consistent supply of clean, safe
piped water and efficient sewerage ser
vices are crucial for both rural and urban
sectors in inducing greater economic ac-
fivity and commercial developments. Fiji
has an abundance of water resources;
however, there are persistent problems
of supply of piped water. Approximately
75 percent of Fiji's population has ac-
cess fo piped water while the proportion
of population having access to sewerage
facilities is about 25 percent.

Government recognizes the importance
of water and sewerage services in the
socioeconomic development of the coun-
fry. As such, Government ensures that in-
habitants of some of Fiji's most densely
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populated areas have access to regular
ond safe piped water and an environ-
ment friendly sewerage system.

The Water Supply and  Sewerage
Scheme are currently undergoing up-
grading and augmentation works fo im-
prove the level of service to consumers
in terms of reliability, quality and quan-
tity. Investigation to acquire new water
source is ongoing since the demand for
water is ever increasing especially in the
fourism industry. New water and sewer-
age treatment plants will be in place to
improve water quality and sanifation in @
few townships.

Covernment has reformed the Water
and Sewerage Depariment info the
Water Authority of Fiji (WAF) which is a
commercial statutory authority o pursue
reform programmes in the Water and
Sewerage Department. The development
of a water management policy will safe-
guard the proper management of Fiji's
fresh waters and the marine environment
as well. New legislation and regulation
will ensure an appropriate framework for
sustainable exploitation and environmen-
tal protection of fresh water rivers and
ground water aquifers.

Mismanagement of land and water re-
sources is gradually resulting in the deple-
tion of the nation’s resources. Indiscrimi-
nate utilisation of these scarce resources
will have serious impacts to the fragile
economy as well. These issues need to
be addressed with both long and short-
ferm measures to ensure deve|opmenf
and management of these resources in a
sustainable manner.

The Land and Water Resource Manage-

ment Division’s Plan focuses on the follow-

ing deliverables:

e cfficient and effective drainage infra-
structure maintenance works for the
improvement and effective utilisation

of agricultural land in the Central,
Northern and Western Divisions;

 disasfer mitigation activities to reduce
vulnerability and risk of flooding in
Nadi and labasa;

® watershed management fo reduce
the impact of flooding in Nadi and
Llabasa;

* irigation infrastructure  development
and mainfenance works in irrigation
schemes in the Central and Northern
Division; and

® water resource development and
management for sustainable crop
production and drought mitigation in
the VWestern Division.

Fiji's development plans recognize the
need for watershed management pro-
grams fo reduce flood intensity, soil ero-
sion and sedimentation of river systems.
The worst affected watersheds are in the
Western and Northern Divisions, which
have densely populated flood plains and
all the maijor infrastructures including ag-
ricultural crops. The soil losses in these
watersheds range from 60 to 81 tonnes
per hectare.

COASTAL AND
MARINE RESOURCES

The coastal areas of island nations are of
vital importance since most of the urban
centers and vast majority of villages are
located on the shore, along with much of
the population, agriculture, industry and
commerce are located here. The result of
rapid coastal development and increas-
ing utilisation of coastal resources has
resulted in various impacts on the coastal
environment problems which includes;
loss of habitat and biodiversity, inappro-
priate solid waste management, misman-
agement of chemical wastes, pollution of
air and water ways, land degradation
e.t.c.

The fisheries secfor accounts on average



for 1.9% of GDP and 9.1% of domestic
export eamings. Fish production in Fiji is
estimated at around 22,000mt with an
average fish production in the last 10
years of 24,000mt. Tuna contributes
67% of total production in the industrial
fisheries sector whilst artisanal fisheries
contribute 28% and aquaculiure contrib-
utes 5% of production. Industrial fishery
contributes 84% of total export eaming
while artisanal fisheries contributes 16%
of export eamings.

The sector declined sharply by 15.9%
in 2007 on the back of soaring industry
costs, driven largely by the rise in fuel
cosfs. While there was a slight recovery
of 4.5% in 2008, the outlook for 2009
is a decline of 3.4% as the impact of
the global recession takes hold, affecting
mainly the Japanese sashimi markef. The
devaluation of the Fiji dollar may boost
exports and support growth, but is also
expected to adversely affect industry op-
erating costs. A recovery of 4.1% is cur-
rently projected for 2010 followed by @
decline of 6.7% in 2011. The decline in
2011 was expected to be caused by a
more pronounced El Nino impact.

The management of offshore fisheries
has been an area of concern, not only
nationally, but regionally and globally,
particularly in the wake of an invasion of
State subsidized Asian fleets. While fotal
caich has increased in the past 2 years
from 12,417mt in 2007 to 13,330mt
in 2008, catch in domestic waters is
declining. This prompted a reduction in
licences issued for vessels in the Fiji EEZ
from 100 in 2003 to 45 in 2008. There
are currently 40 licensed vessels operat-
ing in 2009 from a licensing cap of 60.
Most of the fish catch is now coming from
high seas and neighboring countries. Re-
source management, therefore, becomes
crifical and mechanisms such as the Tuna
Management and  Development  Plan
need fo be followed and enforced af the
national level.
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Fiji has an expanded value adding indus-
try for tuna, which includes frozen sashi-
mi grade, yellow fin loins, loining and
carbon monoxide treated yellow fin for
the US market, fish smoking for the niche
Japanese market and small scale value
adding for the local and export markets.
Sustainable development in the fisheries
sector will require sftrengthened policy,
instituional and  regulafory frameworks
which are developed with stakeholder
participation. The revision of the Fisheries
Act is planned for 2009 with assistance
from the Forum Fisheries Agency.

The fishing industry has expanded in
recent years fo include other fisheries
such as aquarium frade, live rock, and
live coral. There is an expansion of de-
mand for marine products supported by
health oriented consumers as well as for
management and conservation as in ma-
rine parks and marine protected areas
(MPA). Development of other areas such
os seaweed farming, aquaculiure and
recreational fishery for both food security
and income generation is also being en-
couraged.

Aquaculture programmes have not pro-
gressed well despite large investment
Total
aquaculiure production is estimated at
500 mt/20,000pcs valued at about
$12 million on the back of the strong

from Government and donors.

results from the pearl industry. Principal
types of aquaculture initiatives consisted
of eight (8) aquaculture species, namely,
Tilapia, Carps, Brackish water shrimps,
Prawns, Fancy Carps, Gold Fish, Pearl
Oysters and Seaweed. While the objec-
fives were fo improve the nutritional status
of rural populations, generate supple-
mentary income and diversify acfivifies,
create opportunities o stem the flow
of migration from rural to urban areas,
the sirategy was also designed to en-
hance production for import substitution
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[prawns, mussels, oysters, fish), and the
reseeding and stocking of our fisheries
water ways. However, more research is
needed fo improve the quality of fries (ba-
bies] and feed which are key obstacles
to commercialization. The current aver-
age vield of 1.2mt of fish per hectare
needs to be increased to 26mt in order
fo sustain a viable indusry.

Seaweed farming engages the family,
community, Government and the private
sector, and offers an alternative livelihood
fo isolated rural areas, especially in mari-
fime zones where shipping services is ir-
regular and unreliable. In Ono-i-lau, this
commodity has provided employment,
raised the standard of living and contrib-
uted fo the drift fo urban areas. There are
198 active farmers producing an aver
age of 60mt of dried seaweed per year
around Fiji. The demand by the current
market for Fiji seaweed is 2,000mt per
month with projected export earnings of
$36 million per year.

The pearl industry is another potential
growth industry with Government work-
ing in partnership with the private sec-
tor. This parinership has supported the
operation of 11 pearl farms which have
produced an average of 50,000 pieces
over the past 2 years valued at around
$1 6million. The industry is worth $7.5
million and government is aiming af
increasing the value to $50 million b\/
2015. However, increased technical is
needed to develop the industry.

TOURISM

Tourism in Fiji is a myriad of parnerships
between a diverse range of private sec-
tor businesses, the communities and gov-
ernment. It has grown steadily over the
past few years; it has recovered from a
significant decline following the 2000
coup with growth in visitor numbers and
economic contribution and strong invest-
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ment in infrastructure.

However, the fourism industry has had to
face a number of challenges since 2006
fo remain globally competitive. These
include the advent of the Hotel Turnover
Tax in 20006, loss of price competitive-
ness, global financial crisis and adverse
publicity in the major source markes.

Against this backdrop, the tourism sector
recorded the highest number of visitor ar-
rivals of 585,031 visitors in 2008, an
increase of 6.6% compared to 2006
visitor arrivals. The increased numbers
were primarily driven by lucrative pack-
ages offered by the industry, with prices
reduced by as much as 40%.

The strong performance is expected
fo continue into 2009 with Tourism Fiji
projecting 600,000 visitor arrivals (pro-
visional still). However, the destruction
caused by the floods in early 2009 se-
verely affected arrivals for the first quarter
with Tourism Fiji revising the visitor arriv-

als to 540,000.

The 2007 census recorded that 21,460
people or 2.6% of the total population
are working in the tourism industry. The
industry contributes around 18.4 % of
GDP, with $741.7 million eamings in
2006 having estimated tax revenue fo
government of $140million.

The Tourism Development Plan 2007-
2016 was prepared on the basis of
two phases: a recovery period in 2007-
2009 in which visitor numbers will recov-
er fo at least 550,000 annually. Devel
opment of Eco- Tourism will be targeted
through various programs and inifiatives
within Government.

MINING

Mining and exploration in Fiji has been
dominated by gold production from
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Vatukoula mine in the past, although
significant other secfor revenues come
from industrial minerals such as sand and
gravel, quarried stone and coral sand.

The mining and quarrying secfor on av-
erage accounts for 1.5% of GDP gener-
ates on average 8.5% of total domestic
exports and at its peak supported a
workforce of over 1,700 personnel as
well as 350 directly related contractors.
The Vatukoula mine shut down in 2006
because of rising operational costs and
low oufput which severely affected the
viability of its operations. After placing
the mine up for sale, an Australion com-
pany, Westech Gold purchased EGM'’s
operations and tenements in Fiji. Produc-
tion in 2007 was a mere 932 ounces.
In 2008, a UK-based company, River
Diamonds, acquired the Vatukoula op-
eration from Westech. With Vatukoula
mine under new management, mining
operations gained some momentum with
gold production increasing to 22,496
ounces. For 2009 gold production had
increased to 35,000 ounces, an estimat-
ed increase of 60% from 2008. With the
increase in interest shown by invesfors
and number of forecasted mining activi-
ties, the sector is expected to further grow
by 38.9% in 2010 and 20% in 2011
respectively.

Fiji has good prospects with regard fo
epithermal gold (associated with volca-
nic centres), porphyry coppergold (No-
mosi), and smaller base-mefal deposits
(Udu, Wainivesi). Mining and exploro-
fion in Fiji has been dominated by gold
production from Vatukoula mine however
the existence of several mining prospects
such as Tuvatu (gold mine), Wainivesi
(copper mine), Mount Kasi (gold mine)
Namosi (copper] and other solid mineral
deposits could mean more revenue, for-
eign exchange, and employment from
this sector than from Vatukoula alone.
The potential of Fiji's mining industry is
enormous given the number of explora-

tion licences issued and the various types
of acfivities undertaken by each sectors.
From 2007 to 2008, a tofal of 16 explo-
rafion licences were issued, with an ad-
ditional 7 licences issued in 2009. The
potential conversion of these exploration
licences to mining leases provides the im-
petus for growth and development of the
mining industry as a whole.

Recent studies have indicated that Fiji has
a huge potential in geothermal energy.
However, this has yet to be firmly estab-
lished. In 2008 exploration was carried
out in labasa by Asia Pacific Resources
lid, an Australian company. However,
more exploration is needed to ascertain
the viability of the resource.

In addition to geothermal energy, off
shore mining has attracted a lot of inter-
est by prospective investors. Government
has, therefore, seen the need fo put in
place a legislative framework for offshore
mining, given that this is a fofally new
area for the Fiji mining industry. Offshore
exploration and mining in Fiji has, there-
fore, been placed under moratorium until
the Offshore Mineral Policy is approved
by Cabinet.

There has been a lot of focus on mining
operations with litfle attention paid to the
pofential economic activity generated
through exploration. In order to fap into
this segment, the current fiscal regime
needs to be reviewed to be sufficiently
atiractive for small exploration compa-
nies. In order to develop new mines, an

effective exploration industry is required.

ENERGY

The provision of a regular energy sup-
ply is critical fo the funcfioning of any
reliability and

affordability of appropriate forms of en-

economy.  Availability,

ergy are necessary as a basis for viable
investments needed to attract private in-



vestment fo create employment, alleviate
poverty and increase exports.

Fiji, like any other country in the region,
is heavily dependent on imported fuel fo
meet a major component of s energy
demand. As such, Fiji is vulnerable to
the continuous fluctuation of world crude
oil prices. For the past few years, de-
mand in Fiji has increased from around
$F400 million in 2004 to $1.25 billion
in 2008.

The contribution of the electricity indus-
fry to GDP was 4.0% in 2007 and had
fallen to 3.6% in 2009.The decline is
due to the current political situation, large
investments in Tourism Sector and Con-
struction Sector are put on hold and lastly
a decline in the Manufacturing sector.

The development and approval in 2006
of the National Energy Policy (NEP] by
Cabinet has provided a common frame-
work for both the public and private
sector fo work fowards the opfimum
utilisation of energy resources for the
overall growth and development of the
economy. The policy focuses on four key
strategic areas:

i National Energy Planning,

ii) Energy Security,

i) Power Sector and

iv) Renewable Energy Development.

Around 66.8% of the country’s electric-
ity requirements are met from renewable
energy sources which include; 62.1%
hydro, 0.6% wind and other renewable
resource 4.1% biomass. This is provided
largely through the FEA's grid network
on the two main islands and Ovalau.
Imported petroleum for thermal genera-
fion provides the remaining 33.2 %. The
Department of Energy (FDoE) has also in-
stalled about 600 diesel based systems
in various rural communities.

The amount of electricity generated and
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sold by FEA reflects the level of economic
activity in the country. Currently, the con-
fribution of the electricity sector to GDP
as mentioned above about was 3.6% in
2009. This is projected fo increase as
a result of greater access to electricity in
rural areas under the Government's Rural
Electrification Programme which, apart
from the extension of the grid networks
and diesel schemes, also encourages the
utilization of solar home systems in rural

communities.

In terms of final energy consumption,
the Transport sector has continually con-
sumed a litlle over 40% of the total ener-
gy supplied. This is followed by the Com-
mercial sector, Industrial and Domestic
sector. Some of the important measures
that have been identified to address the
situation are outlined:;

i addressing consumption of our frans-
port secfor through the development
and use of biofuels locally and other
legislative measures;

i) diversifying the current energy mix
through the use of LPG in the industrial,
fransport and domestic secfors; and

iii) Improving the efficiency of energy

use in all sectors of our economy.

To facilitate an enabling environment for
a sustainable energy secfor, Government
will do the following:

continue with ifs renewable energy
investments and assist in securing
financing of the construction of an
additional  hydro-power facility in
Nadarivatu and other identified fea-
sible sites;

ii. At the same time, Government will
work closely with the Donor Agen-
cies to idenfify and implement small
renewable energy projects around
the country, particularly in the North-
ern division where off-grid schemes
are more viable at this stage; and
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iii. Government will push ahead aggres-
sively with investments on power co-
generation and Biofuel production.

TRANSPORT

Transport plays a critical role in our econ-
omy confributing around 10.2% of GDP
in the last three years, (2007-2009). It
also employs considerable amount of
people in both formal and informal sec-
tors with the lafter most vibrant in the land
fransport industry. It also links key social
and economic sectors of the economy
including resources based industries,
education and health. The secfor’s con-
fribution to GDP is expected to expand
to 20% by 2014 once the impact on the
economy of the support from EXIM Bank
China and EXIM Bank Malaysia comes
Through.

In the next five years, government will
pursue vigorously its transport financing
with the private sector especially in the
area of land fransport. In the next year
or so, government will be engaging the
private sector fo go into financing reha-
bilitation works for existing roads.

Asian Development Bank (ADB) is also
assisting government in the establishment
of the multi sector regulator to be adopt
ed soon aimed af promoting competition
and minimizing externalifies

Transport subsidies need to be carefully
analysed in light of the pollution cost.
There is strong growth in the use of
biofuels. Fiji has wealth of natural raw
materials for biofuel. Coconut Oil in
transport has been applied successfully
in blends with kerosene and diesel in the
region during the past years, in vehicles
as well as generators. We must now re-
assess our options, realign our priorities
and double our efforts to drasfically cut
down on hazardous gas emissions, and
through concerted efforts with the com-
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munity and sfakeholders, improve the air
quality in the transport secfor.

Some progresses that have been made
for this sector over the years include:

e Advocate and facilitate an enabling
environment that promotes the use of
mass fransportation such as public
fransportation, car pooling, dedicat-
ed traffic lane and shared ridership.

*  Monitor effective methods introduced
to reduce transport related fatalities
on roads, and mishap at sea through
effective and enabling safety and
enforcement strategies such as self
assessment on comp|ionce & quo|it\/
standards, and minimal regulatory
enforcement.

® Review of Govenment subsidy on
the transport sector particularly on
Road and Sea Transport to enhance
efficient use of resource.

® Ensure provision of access to all re-
mote and rural areas of various frans-
portation systems.

® Rural and remote areas have im-
proved road conditions, and trans-
port to market and social services to
improve livelihood in the communities
from subsistence lifestyle e.g. open-
ing of Rotuma International Port of
Entry Tst quarter 2010.

* |nitiate stakeholder consultations for
appropriate infrastructure and review
of regulation in regard to Alternate
mode of fransportation e.g. Special
Lanes for Cycling/Walking.

® Encourage and facilitate the use of
fuel efficient vehicles such as PG for
all Public Service vehicles with PSV
operators. This will reduce our de-
pendence on fossil fuel and reduce
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emission.

* Underfake a wider study in the trans-
portation system in the Suva-Nausori
Corridor including study of inter-
modal and peak hour variability, and
implement appropriate decision on
the recommendation.

WASTE

Environmentalism promotes just and eq-
uitable access fo resources. The natural
environment is an integral part of Fiji's
products and services and the quality
of nature plays a significant role in the
success of any socioeconomic devel
opment. As such, the generation and
disposal of wastes does have direct
and indirect impact on the socioeco-
nomic development of our nation. The
Government has faken sfeps to support
sustainable resource management and
conservation

encourage  environment

through the Environment Management
Act (EMA) 2005. The Act sefs guidelines
and policies for environmental impact as-
sessments, waste management, po||uﬂon
control and penalies.

Waste material present wasted money
inferms of original cost of materials, cost
of materials; cost of disposal and also
potential value of the material as a re-
cyclable and reusable resource. Poorly
managed wastes can have negative ef
fects on tourist destination image and by
association with health warnings about
infectious and vectorborne diseases.

Waste cannot be reduced without a sys-
fem that manages waste from the point
of generation through to disposal. There
are various programs/projects currently
being implemented by the Department
of Environment in the effort to minimize
waste af a National level.

Part 5 of the Environment Management

Act 2005 sets out the framework for
waste management and pollution control
in the Fiji Islands. It prohibits any commer-
cial or industrial facility from discharging
any waste or pollutant info the environ-
ment or handling or sforing hazardous
materials without a permit and gives the
Wasfe and Pollution Control Administra-
for power fo issue permits. The Act came
info force on 1st January 2009 and the
Department of Environment has been fo
date encouraging commercial and indus-
trial facilities to submit in their application
for a permit.

The National Solid Waste Management
Strategy for Fiji INSWMS) 2006 details
the current waste management practices
and outlines the inadequacies that exist
in the institutions, it provides a platform
from which future waste management ac-
fivities can be developed and the mecha-
nisms for coordinating the programs.
It provides implementation at national,
municipality, local and community level.

Other sfrategies implemented by the De-
partment is the National liquid VWaste
Management  Strategy  INLIVWMS), Na-
tional Air Pollution Strategy, National Plan
for the Implementation of the Stockholm
Convention on POP's in Fiji, Rural Waste
Policy, Chemical Management Plan.

HEALTH

Health continves to be a growing and
increasingly complex field of competing
priorities from all perspectives - from the
individuals to governments, businesses,
health professionals and the health ser-
vices system. A healthy and productive
population is a key for sustainable eco-
nomic development. Despife consuming
a maijor porfion of governments budget
(>3% of GDP and 9% of total budget],
health care funding continues to be lower
as compared to other countries in the re-
gion while Fiji's populafion tends to be
increasing every year.



Fiji's progress towards Millennium Devel-
opment Goals (MDGs) such as reduction
in child mortality, maternal mortality and
HIV/AIDS, have not been achieving the
impacts on the health of citizens which
Government infends. Fiji's life expectancy
for males and females is on a declining
path {2007 population census). The per
formance against the three health MDGs
is disappointing as compared to base-
line data of 1990 and 2015 target. The
current statistics show a slow progress in
improving the infant and maternal mortal-
ity rates, immunization coverage and the

prevalence of HIV/AIDS.

The progress towards MDGs suggests
that the substantial and increased input of
resources by Government is not achiev-
ing the impacts on the health of citizens
which Government intends. Increasing
annual budget allocations in itself is
healthy and positive but if it is sfill below
a critical level of less than 5% of GDP (Fiji
averages less than 3%), then maybe it is
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not sufficient to adequately fund impor
fant inferventions that would specifically

oddress the MDG targets.

In addition fo the confinuing incidence
of communicable diseases, there is an
increasing prevalence of Non Commu-
nicable Diseases (NCDs) such as dia-
betes and hypertension, due to lifestyle
changes, poor diet, smoking, changing
patterns of physical acfivity, continuing
malnufrition  problems, particularly in
school children and women. On disease
conditions and status, NCD continues to
be the major cause of morbidity and mor
tality. Confrolling diabetes and cardio-
vascular disease remains a priority focus
of the Ministry of Health (MOH). With
the re-emergence of infectious diseases
such as typhoid, which were thought to
have been controlled, an extra burden
will now be placed on the already in-
capacifated health system. This is fermed
the double burden of disease, where
high rates of infectious disease and NCD

corexist.
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NATIONAL GREENHOUSE GAS INVENTORY

INTRODUCTION

Fiji's first Greenhouse Gas Inventory was reported in the Initial National Communi-

cation (2005). This second inventory has been prepared in accordance with the
requirements for non-Annex | PARTIES decision as laid out in UNFCCC decision
17/CP.8 (paragraphs 2, 6 through 24). In particular, estimates have been made
for emissions for years other than 2000 (paragraph 7| in order to provide context
for the 2000 emission estimates; revised 1996 guidelines have been employed
(paragraph 8); where appropriate and possible country-specific emission factors
have been employed (paragraph 10); a selected number of key source and sink
analyses have been undertaken (paragraphs 12 and 14).
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OVERVIEW AND NATIONAL EMISSIONS

Summary of inventory results

The table below summaries the greenhouse gas emissions and removals from different sectors compared with the 1994 inventory
(carbon dioxide equivalent factors are 21 for methane & 310 for nitrous oxide)

Table 3.1 Calculated greenhouse gas emissions for Year 2004 and comparison of results with Year 1994.

Year 2004 Year 1994

Year 2004 Year 2004

Carbon Carbon Year 2004 Year 2004 giaorfi?:lr; Igiaorxbizr;
Dioxide Dioxide Methane Nitrous valent valent
emission removal (Gg) Oxide (Gg) equivale equivale
(Gg) (Gg) emission/ emission/
removal(Gg) | removal(Gg)
Energy 1567 0 3 0 1570 776
Industrial process 0 0 0 0 0 45
Solvents 0 0 0 Not calculated 0
Agriculture 0 0 17 2 Q77 494.10
loel Lo Geinge 0 7988 0 0 7988 7701.60
& forestry

Waste 0 76.23

0 4 0 84

(CO, eqv = CO,+ (CH, emission *21)+(N,O emission *310)

Emissions By Gas
Carbon Dioxide

The main source of carbon dioxide emissions is from fuel combustion especially in the transport sector accounting for approximately
47% of total emissions. The second largest contributor is other sectors which includes emissions from the commercial/ institutional,
residential, agricultural/ forest/ fishing as represented in the pie chart below.

Table 3.2: The table below shows the emission of CO, from different sector €O, Emissions from different Sectors in Fiji

Greenhouse Gas Source Categories CQO, Emissions
Total National Emissions 1566.56

M Energy Industries
5.86%

11.88%
' Manufacturing

1 Energy 1566.56 Industries.ond
A Fuel Combustion 1566.56 Conruon
B Transport
1 Energy Industries 186.05
2 Manufacturing Industries and Consfruction 10.76
3 TrCInSpOFT 728.86 W Other Sectors
[Commercial /Institutional,
4 Other Sectors 54915 Residentio\f Agricuhure/
5 Other [mining & quarrying) Q1.75 46 53% Forestry/Fihing|
International Bunkers 92.50 B Oter
Aviation 20.47
Marine 72.03

Figure 3.1: The pie graph above shows the
CO, emission by sectors
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Methane

The main source of methane is from agriculture which accounts Methane Emission from different Sectors in Fiji
for approximately ©9% emissions.

Table 3.3: The table below shows methane emission from different sectors

Total National Emissions
1 Energy Reference Approach!”! W Eregy
Sectoral Approach!”! 3.47
A Fuel Combustion 3.47 68.79%  Weste
B Fugitive Emissions from Fuels 0.00
2 Industrial Processes 0.00
3 Solvent and Other Product Use
4 Agriculiure 16.93
5 landUse Change & Foresiry 0.00 Figure 3.2 The pie graph above show the methane
6 Waste 4.2] emission from different sectors in Fiji
7 Other [please specify) 0.00
Nitrous Oxide
The main source of Nitrous Oxide is from agriculture which
accounts for approximately 96% emissions.
Table 3.4: Nitrous Oxide emission from different sectors Nitrous Oxide emission from different sectors in Fiji
GREENHOUSE GAS SOURCE CATEGORIES . o
Total National Emissions and Removals T
1 Energy Reference
Approach!!!
Sectoral Approach”  0.06
A Fuel Combustion 0.06 W Energy
B Fugitive Emissions from Fuels
2 Industrial Processes 0.00 W Agiculre
3 Solvent and Other Product Use 0.00
4 Agriculture 1.99 W Waste
5 landUse Change & Forestry 0.00
6 Waste 0.02
7 Other (please specify) 0.00
Memo ltems:
Infernational Bunkers 0.00 Figure 3.3 gj;’;z;gﬁzd;:x;&;;lf rom
Aviation 0.00
Marine 0.00

CO, Emissions from Biomass
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Sectoral Breakdown

Fiji is an energy importing country, al-
though it also harvests substantial local
renewable energy sources. While ener-
gy use, and its associated cost, is impor-
tant for Fiji's economic and social devel
opment, in global terms this consumption
is very small. As a result, Fiji's greenhouse
gas inventory shows the country is nof a
significant contributor to climate change.

Fiji's energy intensity in 2009 was 8.4
MJ/USD. This is higher, relatively speak-
ing, than other Pacific islands, for exam-
ple the average of the 14 Forum Island
Countries is 7.0 MJ/USD. This may be
due to more energy-intensive industries
than other countries, such as mining,
manufacturing, and other industries. Fiji
also has a much lower electricity price
than other countries in the region, with
commercial and indusfrial rates of $US
0.19/kWh, while the Forum Island
Counfries’ average electricity price was
$US 0.35/kWh; together with a 24-
hour supply and a location as a Pacific
fransport hub, this may encourage such
industry!.

Energy sources

Fiji's electricity supply is provided by the
Fiji Electricity Authority (FEA), the sole
state-owned electricity utility. The Public
Works Department (PWD) has also his-
torically supported local grids on Nabou-
walu, Lakeba, Vunisea, Taveuni and oth-
er locations outside the FEA network. In
2002, it was estimated that 57% of the

population had direct access to electric-
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ity, 87% of urban households and 49% of
rural households. This increased through
various programs, bringing the elec-
frification rate to 75% (est.) by 20092,
Electricity in Taveuni has more recently
been provided by a private supplier, at
around $F) 2/kWh. In 2004, liquid fu-
els were imported and sold by Mobil, BP
and Shell. Since this time, BP has sold
its Pacific operations to Pacific Energy,
and Shell has sold its refail operations to
Total, while retaining its wholesale activi-
ties. Mobil continues their operations. Lig-
uid fuels in Fiji include diesel, petrol and
kerosene. Use of imported LPG is also
common, with Fiji Gas and Blue Gas
the two suppliers. Cooking with LPG is
widespread, however many households
choose to cook with both LPG and kero-
sene, with some also using fuelwood,
choosing different fuels for different tasks.
With respect to solid fuels, only 1.4
fonnes of coal import were identified
through customs data.

Fiji also benefits from having substantial
renewable energy resources. The larg-
est and oldest is the 8OMW Monasawu
Dam, providing up to 50% of the elec-
fricity supply in Viti levu. Other hydro
power facilities also generate electricity
for the network, on Viti Levu and Vanua
levu, with a number having been com-
missioned since 2004. Wind energy is
a smaller contributor, with the 10 MW
Butoni wind farm also on Viti levu. Solar
PV is now widely used, but especially in
rural and remote locations, due in large
part to support through the Fiji Depart-
ment of Energy's rural electrification proj-
ects. Use of ethanol and biodiesel has
recently been encouraged through the
Biofuel Standard {2011), and projects in

'Fiji Country Energy Security Indicator Profile 2009, SPC (2012)
2REEGLE Country Profile, Fiji: http://www.reegle.info/policy-and-regulatory-overviews/FJ last accessed on 25 April, 2013, from REEEP Policy Database
3Source: CIA Factbook, https:/mwww.cia.gov/library/publications/the-world-factbook/geos/fj.html last accessed 25 April, 2013.
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biofuel generation on the islands of Koro,
Rotuma and Cicia. Use of fuelwood for
cooking is widespread, even in urban ar-
eas, and many households use multiple
fuels for cooking.

Energy consumption

Economically important sectors of Fiji's
economy are agriculure; fextiles, cloth-
ing and footwear (primarily garments);
tourism; forestry; fishing; mining and
industrial services. Remittances are also
a nofeworthy confributor. Sugar is the
most significant agricultural product, with
one-hird of industrial activity being sug-
arcane processing®. Other products are
coconuts, and roof crops such as cas-
sava and taro.

The economic value of different secfors
cannot easily be compared to energy
consumption statistics, as categories are
slightly different. In the case of primary
industries (agriculture, forestry and fish-
eries) no fossil fuel energy consumption
was recorded, despite the extensive ac-
fivities in this sector.

Methodology

In preparing Fiji's greenhouse gas inven-
tory for the SNIC, it is important fo note
that Fiji does not have any indigenous
fossil fuel energy sources. As an island
nation, all fossil fuels are imported, which
makes the Reference Approach very suit-
able. The Sectoral Approach was also
applied, taking source data from the en-
ergy balance developed by the Fiji De-
partment of Energy (FDoE| in the Energy
statistics year book 2000-2004. Discus-
sion with FDoE suggested that the data
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was suitable to apply a top-down, Tier
1 approach.

The Reference Approach and Sectoral
Approach were developed with few
overlaps, and hence are reported sepa-
rately. Calculations were underfaken us-
ing the IPCC worksheets, version 1.3.2.

Fiji is an imporfant transhipment hub in
the South Pacific, as well as a transport
hub with a substantial use of bunker fuels.
Data on imports, exports and re-exports
of fuels is collected by the Fiji Revenue
and Customs Authority (FRCA] and held
by the Fiji Bureau of Stafistics (FBS), who
provided it for the inventory. Fiji uses the
infernational Harmonised System of tariff
codes, and data under these categories
were compared against the descrip-
tions in the Customs Tariff Act, for 2000
through to 2004. Fuel stock is kept by
private companies, and records on stock
change were not collected or reported

in 2004.

For the period 2000-2004, the Fiji
Department of Energy [FDoE) collected
available data and developed an en-
ergy balance, showing the energy gen-
eration, fransfers, and sectoral consump-
tion for Fiji. The FDoE identified that, The
Energy Statistics Year Book 2000-2004,
[referred to as 'the Yearbook) provides
sectoral energy consumption, and data
for oil products was sourced from the
oil companies. It is the only source of
dafa on energy from renewable sources.
Calculations for energy from renewable
sources are therefore based on the same
dafa for the Reference Approach and
Sectoral Approach, and give the same
results

For the reference approach, calculations
were made in accordance with the IPCC
guidelines, using default values for emis-
sion factors, oxidation rates, and other
factors. The energy content of the fuels
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was calculated using Fiji-specific data,
provided in the Energy Statistics Year
Book 2000-2004. Default data from the
IPCC guidelines were used.

Based on the secforal energy balance
prepared by the FDoE, a Tier 1 inventory
was prepared. Energy dafa was entered
into the workbooks provided as part of
the IPCC reporting software.

IPCC defaults were used for carbon emis-
sion factors and fraction of carbon oxi-
dised. No significant uses of petroleum
products as feedstock could be identi-
fied, and therefore carbon stored was
assumed to be nil for all sectors and all
fuel types.

Following the data collection and calcu-
lation stages, an analysis and verification
stage was undertaken, to compare the
results with expectations based on the

known activities in Fiji.

Additional

quired to calculate non-CO, emissions.

calculations were then re-

Methane, nitrous oxide, oxides of nitro-
gen, carbon monoxide and NMVOCs
were esfimated in accordance with IPCC
guidelines, except for bunker activities
and for mining and quarrying. Sulphur
dioxide was not estimated, due to limited
information about sulphur content in fuels.
It should be noted that LPG, as a liquid
fossil fuel, is included under ‘oil" in these
caleulations.
For bunker activities, the estimation
method for nonCO, emissions is not
specified. For marine bunkers, the default
emission factors for national navigation
were used. For aviation bunkers, the de-
fault emission factors for domestic avia-
tion were used. While acknowledging
that the usage characteristics are slightly
different, this provides at least some infor-
mation on the general scale of emissions
from these sources.

Mining and quarrying was identified as
a subssector in the Yearbook, and is sep-
arated out in the ‘other’ subcategory in
this report, to enable ease of comparison
in future reporting. Mining and quarry-
ing is a subcategory of manufacturing in
the 2006 IPCC guidelines (subcategory
1A2i).

In comparing data inputs, factors and re-
sults from the reference and sectoral ap-
proach, some discrepancies were noted.
Data quality was therefore marked as
low.

Once the sectoral estimates of fuel use
were prepared, carbon dioxide, meth-
ane, and nitrous oxide were calculated
in accordance with IPCC  guidelines
except where otherwise noted. No in-
formation was available on the detailed
used of the fuel, for example if used in
controlled or uncontrolled engines, pro-
portion of 2-stroke or 4-stroke engines,
level and type of catalytic converters in
vehicles, age and maintenance of en-
gines, proportion used in facilities that
have airpollution controls, etc. Without
this information, the defaults were used.

Future National Communications may
benefit from the infroduction of the Envi-
ronment Management Act in 2005, and
the Environment Management (Waste
Disposal and Recycling) Regulation in
2007 . Progressively implementation will
see, major airpollufing activities record-
ed, including combustionrelated and
industrial activities. Some  discussions
may improve reporting by aligning the
requirements of both programmes while
minimising the burden on businesses.

Reference Approach
Primary fuels
Fiji does not produce any primary fuels,

nor does it have facilities such as refiner
ies fo process primary fuels.



Secondary fuels

Gasoline

In Fiji, gasoline is widely known as pef
rol, benzene, super or unleaded; the
names mogas and motor spirit are not
widely used. In 2004, biofuels (e.g. eth-
anol blends) were not part of the fuel mix.
Common fuel types were unleaded petrol
(ULP) and leaded petrol (only 0.25% of
net imports], as well as aviation gasoline
(1.9% of net imports). Pefrol is used for
transport as well as for electricity genera-
tion, such as gensets for households and
small business. This fuel is responsible for
7.3% of Fiji's carbon dioxide emissions.

Kerosene

As a SIDS, air transport is very impor-
tant, and Fiji is a significant Pacific hub
for air travel, with Nadi airport as the
primary airport for international flights;
Suva (Nausori] airport also caters for
infernational flights by smaller aircraft.
The flag carrier, Air Pacific (Fiji Airways
from 2013), bought out Sun Air [formerly
Sunflower Airlines) in 2007, and now
operates domestic flights under the name
Pacific Sun. In 2004 a number of other
operators also provided scheduled do-
mestic flights, such as Island Hoppers;
Pacific Island Seaplanes; Turtle Airways.
Nausoribased Air Fiji went out of busi-
ness in 2009. Since 2004, new opera-
tors are Northern Air, and Infer Island
Airways (due to commence operations in

June/July 2013).

This corresponds with the reported fuel
use for aviation, including substantial re-
exports of jet kerosene (108,269 kl), as
bunker fuel. Kerosene is also widely used
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for cooking and lighting, and is often re-
ferred o as dual-purpose kerosene (DPK).
It is probable that there is some flexibility
in recording the type or use of kerosene,
but the total should be correct. Kersone,
both jet and other, confributes 19% to
Fiji's carbon dioxide emissions.

Diesel

Referred to as Gas/Diesel Oil under the
IPCC guidelines, this encompasses ‘In-
dustrial Diesel Oil" (IDO), and ‘Automo-
tive Diesel Oil' (ADO, the diesel sold in

service stations).

Diesel is widely used in Fiji for transport,
both road and marine, as well as for
electricity generation. Natural hazards
such as cyclones, occasional power
cuts, together with only partial electrifica-
tion of the main islands, and no electrifi-
cation of smaller islands, have provided
sufficient drivers for widespread uptake
of generators. Generators are commonly
used, from rural households and busi-
nesses through to major energy consum-
ers such as resorts and Emperor Gold
Mine (EGM). EGM is reported to have
exported 190MWHh of surplus electricity
fo the grid in 2004, from onssite produc-
tion?. Diesel is the source of 70% of car-

bon dioxide emissions in Fiji

Residual Fuel Oil

Residual fuel oil (RFO) is also known as
heavy fuel oil (HFO) and fuel oil (FOJ.
The only identified use is by the Fiji Elec-
fricity Authority (FEA), for power genera-
tion. RFO confributes less than 0.05% to
Fiji's carbon dioxide emissions

“Data provided during meeting with FEA on 28 September, 2012
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LPG

liquefied pefroleum gas [LPC) is widely
used throughout Fiji for domestic and in-
stitutional cooking, as well as for trans-
port (LPG vehicles, particularly taxis). Use
for power generation is a minor compo-

nent of use.

Fiji's LPG is primarily butane, although
LPG is typically a mix of both propane
and butane. PG comprises 2.5% of Fiji's
carbon dioxide emissions.

Bitumen

All bitumen was considered to have car-
bon storage of 100%, that is, use in such
activities as road building where the bitu-
men is not combusted. This aligns with
the default assumptions under the IPCC
guidelines. Therefore, bitumen is consid-
ered under industrial processes, nof as a
fuel source.

Lubricants

Emissions from lubricants were estimat
ed, to provide some idea of the rela-
five importance of this sector, however
the customs category HS 2710.19.10,
"lubricating oils and mineral turpentine’,
combines two different items. The quan-
fity is so small, that even if the entire
amount were lubricants, this would still
be less than 0.4% of Fiji's emissions, and
was not considered material to the inven-
tory.

Waste oils

One industrial facility was  identified
as using waste oils for process heat in
their factory, collecting used oil from car
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yards and marine facilities around the
Greater Suva area. This fuel consumption
was directly reported by the facility, as
2,300 kL. Consumption of the waste ol
was entered in the worksheet as a stock
change under ‘other oil’ for clarity. As it
is sourced from car yards, ship yards and
other waste oils, it is calculated as diesel,
the dominant fuel type for these sectors.
This comprises less than 0.4% of Fiji's car-
bon dioxide emissions, and is identified
for completeness.

Solid fossil fuels

There were four categories of solid fu-
els for which imports were reported in
2004, bituminous coal, sub-bituminous
coal, brown coal briquettes and patent
fuel, and peat.

While the use of these solid fossil fuels
in Fiji could not be defermined, the relo-
fively small quantities suggest either the
number of users, the scale of activity, or
the period of use, is small.

Biomass

In Fiji's energy sector, only solid biomass
was recorded in 2004. The capacity to
produce liquid biomass, such as coconut-
oil biodiesel and ethanol supplemented
petrol, has been developed since this
base year.

Biomass is known to be used for electric-
ity generation, with co-generation by Fiji
Sugar Corporation (FSC| using bagasse,
and by Tropik Wood using wood waste;
these are the only relevant approved
Independent Power Producers (IPPs), as
EGM's electricity generation and export
is fossil fuel based. Use of wood fuel for
cooking is also common, both in rural
and urban areas. As is common through-
out non-Annex | countries, obtaining ac-

Ministry of Foreign Affairs & International Cooperation
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curate information on household fuel use
is challenging, and the quality of the
estimate is also difficult fo assess. In sum-
mary, Fiji's biomass usage for fuel com-
prises bagasse, coconut husks and resi-
dues, pine chips and sawmill residues,
mangroves and other wood (reported as
fuel wood).

Bunker fuels

As a regional fransport hub, Fiji provides
fuel to international aircraft, foreign fish-
ing vessels, cruise liners and superyachts,
and other vessels. Bunker fuels are report-
ed separately as a memo ifem.

Results

The Reference Approach is only esti-
mates CO, emissions. Table 3.5 below
shows the fuel movements, energy, and
estimated emissions for Fiji.

The largest energy source was diesel,
with net imports of 468,849 ki, provid-
ing 15,184 TJ of Fiji's needs. Biomass
was second, including formal harvesting
[sugar cane bagasse and wood chips)
as well as semiformal and informal do-
mestic firewood consumption, contribut-
ing 6,159 TJ. Biomass use is estimated,
and is only reported for emissions of non-
carbon dioxide gases.

Substantial bunker fuel use (re-exports)
was recorded for diesel (171,205 ki),
jet kerosene (108,269 kl), and to a
lesser extent, pefrol (gasoline] (32,277
k). This reflects Fiji's position as a hub
for infernational shipping, international
flights particularly in the Pacific, and also
activities such as off-shore fishing.

Estimated emissions of 1,591 Gg of
CO, for the energy sector in 2004 com-
pare with emissions of 776 Gg of CO,

in 1994. Fiji's Initial National Communi-
cation only estimates emissions using the
sectoral approach, therefore no compari-
son can be done of changes to trade in
fuel as revealed through customs data.

Results for the energy sector, using the
reference approach, are shown in Table
3.5 below.
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1,590.90

668.51

6,159.30

340999
340999

Biomass fotal

6,159.30 668.51

340,999.00

0

Solid Biomass

(a) Other bituminous coal, i.e. not anthracite or lignite

Summary

The Reference Approach provides a country-level estimate of
emissions, and is most effective in estimating emissions associ-
ated with imported fuels. For Fiji, all fossil fuels are imported;
therefore customs data can provide the necessary information. .
Further emissions from domestic activities, particularly household
bicenergy use, are provided to give a general picture of these ac-
fivities. Such information is less certain, being part of the informal,
subsistence economy.

Emissions for the energy sector under the reference approach are

estimated at 1,591 Gg CO,,
Sectoral Approach
Energy industries

The Fiji Electricity Authority is the only governmentowned utility, and
operates on the three largest islands, Vifi levu, Vanua levu and
Ovalau. It operates both renewable and thermal generation, and
is the major generator of emissions in this category.

Generation by FEA has been increasing, from 33.5 GWh in
1995, to 282 GWHh in 2004. Much of this increase is from addi-
tional thermal generation, as few new renewable energy projects
have come on line in this period. In particular, the FEA has ex-
panded generation based on HFO, from their Kinoya plant. With
the strong dependence on hydro power, rainfall is a key factor
in the annual power generation from renewables. The growth in
FEA generation, categorized by energy source, is shown in Figure
3.4 below. 2004 experienced the lowest rainfall figure since
1980 when the hydro power commenced operation, however
this was not the case in the surrounding years, suggesting that
rainfall timing, as well as management of the hydro and accuracy
of forecasting may play a role. As a result, fossilfuel based supply
increased.

Energy generated by renewables, particularly hydro, varies sea-
sonally and yearonyear and makes a valuable contribution to
avoided fuel costs and avoided emissions. As generation grows,
the proportion has declined from 97% of Fiji's electricity needs in

19915,

Two other sources of generation may be included in this category.
Many households and businesses also generate their own elec-
fricity, particularly in rural areas or as a backup, such as tourism
facilities. A PVYWD scheme [now part of the rural electrification unit
of the Department of Energy) assisted households to install small
gensets, and this was later expanded to include facilitation of



FEA Electricity generation 1993-2011
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Figure 3.4 Electricity generation by FEA, 1993-2011, by energy source (IPPs excluded)

grid connection, and renewable energy
powered systems. Secondly, the PWD
for some time supported a local network
on the island of Taveuni; which has since
been taken over by a private operator.
PWD and other local networks were also
operating in the rural centres of Ahau in
Rotuma, Vunisea in Kadavu, Tubou in
Llakeba, Dreketi Agricultural Station in
Macuata, lomaloma in Vanua Balavu
and Nabouwalu in Bua.

Fiji also has three organisafions who
generate electricity for their own use and
export the surplus to the grid as Indepen-
dent Power Producers. In 2004 the three
sources were cogeneration by Fiji Sugar
Corporation [FSC), using bagasse; co-
generation by Tropikwood using wood
waste, primarily pine; thermal generation

5 INC, p14, opcit

9 2000 2001

by Emperor Gold Mine [EGM). Since this
time, EGM ceased mining in 20006, al-
though water pumping continued; follow-
ing a period of ownership by Westech
Cold, it was then bought by Vatukoula
Cold Mines who re-opened operations
in 2008¢.

Electricity generation from fuelwood and
wood waste is assumed fo be the elec-
fricity generation by Tropik Wood, and is
therefore reported under autogeneration”
for the agriculture, forestry and fisheries
secfor.

Fiji's indigenous energy production com-
prises only renewable sources, most no-
tably hydroelectricity from the 80OMW
Monosavu scheme®. Other sources in-
clude smaller hydropower generators;

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

the 10 MW Butoni wind farm?; solar
photovoltaic  power, primarily in  rural
households; and biomass, from bagasse
processed by Fiji Sugar Corporation,
woodchips from the operations of Tropik-
wood, and domestic firewood. The FDoE
has been piloting biogas from piggery
waste, but this was not commercially
available or widespread in 2004 and
was not included in this GHGI.

Manufacturing industries and construc-
tion

In general, Fiji has a relatively large
manufacturing sector, producing numer-
ous products for export both in the Pa-
cific and around the world. There are
a number of industries where Fiji has
comparative advantage such as texfiles,

¢ Sourced from Vatukoula Gold Mines’ website, http.//www.vgmple.com/about/ last accessed 10 July 2013

7 Autogeneration and autoproduction are both used in IPCC literature. In this report, autogeneration is used.

® Fiji Electricity Authority, http://www.fea.com.fj/pages.cfin/major-projects/renewable-projects/hydro/ viewed 15 Jan 2013

? Fiji Electricity Authority, http://www.fea.com.fi/pages.cfm/major-projects/renewable-projects/windfarm.html viewed 15 Jan 2013
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clothing and footwear; others where Fiji
adds value to local products such as Pure
Fiji for local coconut oils; and regionally
and infernationally wellFknown  brands,
such as Fiji Water, FMF and Punjas for
consumables.

Many of these manufacturers use energy
directly, such as in boilers, ovens, and
kilns, for process heat. With the annual
challenge of cyclone season and other
occasional blackouts, it is common for
businesses fo operate generators, either
fulime or as backup. One industrial
premises is known fo collect a modest
amount of waste oil from vehicles and
ships for combustion in their kiln

In this sub-sector, energy consumption
is only reported for LPG, wasfe oil and
a negligible amount of coal; no diesel
or petrol use is reported. Manufacturing
industries and construction are therefore
estimated af less than 1% of Fiji's carbon
dioxide, and it seems likely this sector
is underreported. Note that mining and
quarrying are reported separately. It is
strongly recommended that efforts are
made fo improve the documentation of
data recording processes, and due con-
sideration is given fo the likely uses of the
data, so that it is suitably classified and
presented.

Domestic Transport

Transport in Fiji comprises the following
activities:

® Road fransport includes passenger,
commercial and freight activities,
with the larger islands have a more
extensive road network, and some
smaller islands having only partial
road connections. The road trans:
port subsector is the second largest
user of fossil fuel in Fiji, at 4,622 TJ,
second only to the Commercial and
Insfitutional subsector. Emissions are
therefore high, 21% of Fiji's nafional

Ministry of Foreign Affairs & International Cooperation
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emissions of carbon dioxide.

Rail transport is limited fo the sugar
trains operating near FSC's mills in
western Viti Llevu and in Vanua Levu.
There were no public or commercial
frain systems operating in 2004 and
none has started since.

Air ransport plays an important social
and economic role, and is expected
to be a subsfantial user of fuel for the
future. There are— two international
airports (Nadi and Suva,/Nausori),
and numerous domestic airports for
scheduled flights and multiple smaller
airports and landing strips for private
and charter operators. All infernation-
al aircraft are turbine engine aircraft,
using jet fuel (jet kerosene/avtur),
while domestic flights use both piston
and turbine engine aircraft, consum-
ing avgas [aviation gasoline) and jef
fuel respectively. As Fiji is a hub with
flights to other Pacific islands, and
operates fuelling and other services,
international usage is expected fo be
high. The Yearbook notes a 'stafisti-
cal discrepancy’ for this subsector
of 978 TJ, roughly equivalent to the
980 T) for domestic flights, and more
than three times the infernational bun-
ker fuel recorded. Therefore, while
this sector is known fo be a signifi-
cant confribufor fo Fiji's emissions,
there is a high degree of uncertainty
as to how significant air travel is.

National navigation [sea fransport)
comprises a range of vessels, from
on-shore and offshore fishing fleets,
including foreign flagged vessels and
those that operate in the high seas
[areas beyond national jurisdiction),
scheduled ferries, and smaller ves-
sels, such as ‘fibre’ (fiberglass boats).
These are important fransport links for
many islands, with some having few
roads and instead relying on small

watercraft. It is likely that fuel record-
ed under ‘sea transport’ refers only
to the larger, formal transport such
as ferries and fishing fleets (sold from
separate ferminals), while small wao-
tercraft may be recorded under road
fransport together with other small re-
tail users who obtain fuel from service
stations. Despite this potential under-
reporting, nafional navigation is @
substantial user of diesel, at 2,858
TJ, and correspondingly is 13.5% of
Fiji's carbon dioxide emissions.

Combined, transport is the most signifi-
cant of all the energy using sectors in
Fiji, contributing 729 Gg of CO, (47%).
Although some additional emissions from
lubricants and PG would be expected,
and some fransport may be more appro-
priately considered part of other sectors,
overall, the results show what has long
been sfated in the Pacific Islands — that
fransport is the major energy use.

This inventory is based on the 1996
IPCC guidelines; however in the 2006
guidelines, 1o be used for the Third Na-
tional  Communication, transport is in
itself a sector (fogether with stationary
energy, which together make energy).
While a Tier 1 topdown approach has
been used, it may be appropriate fo con-
sider the assumptions this makes, and
how best to prepare for future reporting.

One area that is difficult to assess from

a topdown perspective, is use of fuel

from service sfafions. At least four uses

can be readily identified for fuel sold at

refail outlets:

1. road vehicles, including agricultural
plant and equipment;

2. to fuel outboard motors in watercraft;

3. for small generators, such as in
homes;

4. Equipment such as brush cutters (also
known as string frimmers or strim-
mers), chainsaws, compressors, efc.



Discussions with FDoE suggest that fuel
sold from service stations, village outlets
and other small refail is recorded fogeth-
er, and presumably this is documented
under Road Transport. Additional fech-
niques may be required, such as surveys
of retailers, of householders, or com-
parison against other activity dafa such
as vehicle registration. Further, engine
characteristics play a significant role in
efficient combustion and fuel use; engine
capacity and fleet age dafa from the
Land Transport Authority may be useful in
further developing a transport model. The
effort required for such an effort should
be assessed against the benefit that can
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e gaine efter understanding op-
be gained by bett derstanding op
portunities for mitigation in this subsector.

Commercial and institutional

Fiji has an active refail sector, from de-
partment stores in urban areas, to small
canteens and village shops. A range of
other secondary and tertiary industries
also operate, with Fiji selling services
fo other Pacific island countries. As with
many SIDS, the government is a substan-
tial employer and service-provider, and
therefore is a substantial energy user. The
main laucala campus of the University of
the South Pacific is in Fiji, providing ter-

Fiji visitor arrivals
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tiary education for its 12 member coun-
fries, serving a population of 1.3 million
people, as well as supporting distance
and flexible leaming. Together with multi-
ple boarding schools throughout Fiji (such
as Adi Cakobau School, Queen Victoria
School, Ratu Kadavulevu School), educa-
tion is expected to be a significant part
of the commercial and institutional sector.
Tourism is @ major part of Fiji's economy,
and can be energy-intensive due to the
range of services provided, particularly
hot water and airconditioning which are
uncommon in Fiji households, and even de-
salination for water provision. Figure 3.5
illustratesvisitor arrivals over recent years.
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Figure 3.5 Visitor arrivals data, 1999-2011"
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2008 2009 2010 2011

19 Visitor arrivals data is prepared from Fiji Bureau of Statistics information, made available through SPC's website: http://www.spc.int/prism/fjtest/
Tourism/Visitor_Arrivals.htm (accessed 1 July, 2013), which states data is sourced from Embarkation and Disembarkation Cards - Department of

Immigration.
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The commercial and institutional sector
is the largest energy consumer, and the
largest user of ADO (4,899 TJ, 43% of
ADO, 39% of total diesel); of gasoline/
petrol (1,679 T, 54% of total); and of
electricity (964 TJ, 52% of total). It also
has substantial usage of kerosene and
LPC.

Residential

The IPCC worksheetfs provide only for
direct fuel uses by the residential sector,
and do not separately consider autogen-
eration, despite the widespread use of
small generators by households. There-
fore, all data for the residential sector
was combined in the worksheet.

While there are no records of charcoal
making, some anecdotal evidence sug-
gests there is a smallscale industry in a
few areas of Fiji. It has a high methane-
generation rate, and should information
become available, such as applications
for waste permit under the Department of
Environment, this could be added to the
inventory.

The largest energy use recorded by the
residential sector was from biomass, re-
flecting the importance of solid fuels for
cooking, particularly in the rural areas.
Fuelwood and wood waste accounted
for 4,366 TJ, and coconut (and palm oil
residues) accounted for a further 1,431
T). Emissions of carbon dioxide are re-
ported only as memo items, however
emissions of methane and nitrous oxide

The residential energy subsector has
the highest contribution to non-carbon

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

dioxide emissions within the energy
sector. This is due to the emissions from
presumed poor combustion of biomass
(wood and coconut fuels) in open fires,
reflected in the emissions being over half
of the national total for four of the five

gases estimated: methane (3.05 Gg,
Q0%); carbon monoxide (50.82 Gg,
70%); nitrous oxide (0.04 Gg, 69%),

and NMVOCs (6.10 Gg, 61%). Further,
the use of biomass is not considered to
confribute  to  anthropocentric  (human
caused) emissions of carbon dioxide, as
these are part of a cycle and recaptured
in forest growth. Therefore, the residential
sub-sector’s most significant feature is ifs
maijor role in noncarbon dioxide emis-
sions and overall national energy use.

Agriculture, Forestry and Fisheries

Sugar is a priority industry in Fiji, and
even has a Ministry of Sugar fo oversee
it. While export eamings arenofable but
modest (7% of GDP and $250-$300m
in revenue annually'’ from information
available in 2004), as a labourinten-
sive industry it is highly significant in a
social sense, with estimates that 25% of
the active labour force are involved, or
that 31% of the population are reliant on
sugar'?,

Forestry is also a significant indusry:
in 2004, Fiji was “the location of the
world’s largest mature mahogany planta-
tion"'%, and also had large plantations of
pine, thanks to Fiji Pine limited, a gov-
ernment venture'4. Other foresiry activ-
ity comprises both export and domestic
uses, from native hardwoods such as
vesi, yasi (sandalwood), rainfree and

others, and the use of various species
of mangroves (dogo, tiri) for traditional
uses ranging from firewood fo medicinal
purposes.

As Fiji is an island nation, fishing pro-
vides important diefary protein as well
as a source of income. Artisanal fishers,
nearshore commercial fishers, and deep-
sea fishing fleets can all be found in Fiji
waters. The sectoral breakdown provides
an estimate of bunker fuel for the marine
sector, which presumably includes deep-
sea fleets. It is unknown if national navi-
gation capiures all these uses, particular-
ly artisanal fishers who purchase petrol
in small quantities from service stations.

The sectoral breakdown reports on use
of fuel by this subsector. However, agri-
culture, forestry and fishing are important
for exports, the domestic economy, and
at subsistence level. Sugar alone was
estimated fo involve 25% of the active
labour force in 2004 .From discussions
with stakeholders, the most likely ex-
planation is that the fuel use has been
misallocated, but not left out, so that the
energy sector fofal will be. It appears
likely that there are differences in defi-
nition of categories between the source
data and the 1996 IPCC Guidelines, for
example fuel for transport in this subsec-
for may be captured instead under trans-
port, although rail transport is only used
for carting sugar cane. Major agricultural
processing could potentially be captured
under industrial or manufacturing, such
as wood chipping operations.

Biomass use is reported, being co-gener-
ation from bagasse and woodchips.

" From Fiji: Preparing for the end of preferences (Stoler, A.) as Managing the Challenges of WTO Participation: Case Study 13, htip://www.wio.org/english/
res_e/booksp_e/casestudies_e/case 1 3_e him#fntexi4, last accessed 10 July 2013.
1259, Deverall, E & Lennon, S; The Fijian sugar industry: investing in sustainable technology (2005), http://archives.pireport.org/archive/ 2005,/ October/FlJi%20

SUGAR%20INDUSTRY%20REPORT%20%200OXFAM. pdf an Oxfam Briefing Paper, last accessed 10 July 2013.

13 Stoler, A op. cit.

14662, FAO, [2000) Asia and the Pacific national forestry programmes: update 34; Chapter 8: Fiji last accessed 10 July, 2013, from http:/ /www.fao.org/do-

crep/003/x6900e/x6900e.pdf which stated that in 2000, Fiji Pine Limited was 99.8% government owned.
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Mining and Quarrying

Separate information is available on min-
ing and quarrying. Gold is economically
important, and in 2004 there was one
gold mine (Emperor GoldMine (EGM),
in Vatukoula). Quarrying is locally signifi-
cant fo provide for the building industry;
discussions revealed that hard rock quar-
rying was previously the dominant gravel
source, but around 2005 there was a
major shift to river gravel.

Activities that would consume energy
and release greenhouse gas emissions
include use of heavy plant and equip-
ment, explosives, processing, and frans-
portation. Discussions with the FEA also
identified EGM as running significant
generation capacity, and on occasions
exporting this fo the grid. Therefore, it
was presumed that the diesel consump-
tion recorded under this subsector was
primarily for the gensets, while transport
was recorded under the road transport
sector.

EGM's successor, Vatukoula Gold Mine
, it noted that gold ore from the mine is
pyritic, and hisforical roasting processes
often added elemental sulphur for extra
energy, leading to direct release of sulph-
uric compounds such as sulphur dioxide.
Sulphur dioxide emissions (which would
be for both energy or industrial process-
es) were not estimated from this activity.
It is recommended that liaison with Vatuk-
oula Gold Mine and the DoE be used
fo align waste permit reporting (for air
pollution) with data collection for future
National Communications. The use of
elemental sulphur for roasting has been

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

discontinued by Vatukoula Gold Mine;
however concentrating of the pyritic ore
is still required.

Fugitive Emissions from Fuel

Fugitive emissions from fuel are recorded
as NO [Not Occurring] for solid fuels
and NE (Not Estimated) for liquid fuels.
As Fiji does not produce or refine fossil
fuels, the only potential emissions are
under categories 1 B 2 v Distribution of
Oil Products and 1 B 2 iii (Natural Gas)
Other leakage for leaks during import/
offloading, fuel transport, transfers and
other handling. This was not considered
further, as it is expected fo be negligible,
and also to be already included in fuel
import/export data.

Results

The sectoral approach estimates CO,
and also CH, and N,O the other two
Kyoto Protocol gases resulting from fos-
sil fuels. Further estimates then enable
assessment of emissions from a range
of non-Kyoto protocol gases which may
assist climate modellers and others fo un-
derstand and predict subsequent impacts
— however these should be used with
caution as they represent an indication
only, given the challenges in preparing
the data. Fuel consumption and CO,
emissions are presented by secfor in

Table 3.6 below.

As the table shows, the greatest con-
sumption of energy was 4,899 TJ (22%
of national fossil fuel energy) in the com-
mercial and institutional sector in the form
of diesel. Energy was predominantly

| National Greenhouse Gas Inventory |

provided from diesel, at 14,886 T) (68%
of national fossil fuel energy), while the
highest consuming sector is recorded as
the commercial and institutional sector,
with 7,141 T) (33% of national fossil fuel
energy). The total energy use recorded is

21,805 TJ, excluding biomass.

Emissions were broadly in line with en-
ergy consumption. The largest single
emission was 359 Gg CO, (23% of na-
fional energy emissions) for the commer-
cial and institutional sector’s diesel fuel,
with diesel responsible for 1,092 Gg
CO, (69% of national energy emissions).
Diesel was the most significant source of
energy-elated CO, emissions, while the
commercial and institutional sector had
the most emissions at 512 Gg CO,, with
road transport the second most emitting

sector, with 332 Gg CO,,.

Two sefs of emissions are reported as
memo ifems. Infernational marine and
aviation bunkers were estimated fo con-
sume an 987 TJ and 289 TJ, respective-
ly, of liquid fossil fuels, and therefore emit
72 Gg CO, and 20 Gg CO,,. Biologi-
cally sourced fuels, such as wood waste,
or solid, liquid or gaseous fuels sourced
from biomass, are recorded separately
os they are nof considered to contrib-
ute to anthropogenic CO, emissions,
only other gases. In Fiji, these provided
6,438 TJ of renewable energy.

Note that all results should be received

cautiously, given the limitations on data
completeness and quality identified.

Ministry of Foreign Affairs & International Cooperation
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Estimates o emissions of methane, nitrous oxides, oxides of nitrogen, carbon monox-
ide and non-methane volatile organic compounds are shown in Table 3.7, together
with the relevant estimate of energy consumption and carbon dioxide emissions for

each subsector.

Table 3.7 Emissions from fuel combustion, Sectoral Approach, for 2004

Activities Energy and Emissions Summary from Fuel Combustion, By source Categories (Tier I) Fiji, 2004.
Gases in Gg

Energy Industries
Manufacturing industries and Construction

Domestic Aviation 1@

Road

Transport

Railway

National Navigation [a)

Commercial / Institutional
Residential
Agricul-
ture/

For-

estry/
fishing

Stationary

Mobile

Mining & quarry

Memo: International Marine Bunkers

Memo: International Aviation Bunkers

Notes: (a) excludes international bunkers

2,537 186.05 0.01 0.00 0.51 0.04 0.01
152 10.33 0.00 0.00 0.03 0.00 0.00
2,586 179.52 00 0.01 0.78 0.26 0.13
4,622 332.28 0.04 0.00 3.42 14.45 2.75
76 578 0.00 0.00 0.09 0.08 0.02
2,880 211.28 0.01 0.00 4.32 2.88 0.58
7,142 512.45 0.07 0.00 0.71 0.14 0.04
6,350 36.70 3.05 0.04 1.07 50.82 6.10
363 0.00 0.18 0.00 0.06 3.01 0.36
0] 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.50 0.43 0.09
72.03 0.00 1.48 0.99 0.20
289 20.47 0.00 0.00 0.09 0.03 0.01
The estimated emissions of 1,566 Gg of ~ Summary

The residential subsector is the highest
contributor fo non-carbon dioxide emis-
sions in the energy sector, due fo the use
of biomass in cooking. The exception is
oxides of nitrogen (NOx), where national
navigation is the largest emitter, at 4.32
Gg (38% of energy emissions). National
navigation emissions of NOx have a fac-
tor five fimes higher than other sectors,
which highlights the potential for improv-
ing air quality through action in this secfor.

The data provided for the mining and
quarrying sector shows that it is a suffi-
ciently large source of emissions to be
reported as a separate sub-sector. It is
responsible for 5.7% of Fiji's energy use,
and similarly for 5.9% of carbon dioxide
emissions (91.75 Gg), which may rise if

further activities are approved.

Ministry of Foreign Affairs & International Cooperation

CO, for the energy sector in 2004 - us-
ing the sectoral approach — compares
with emissions of 776 Gg of CO, in
1994 . Using the sectoral approach, it
is unclear if the breakdown info secfors
is consistent between the two periods,
therefore care should be taken in any

comparison.

Emissions of methane and nitrous oxides
from the energy sector are minor contribu-
fors to Fiji's overall emissions, even using
a GWP-weighted approach. For both
gases, the GWP-weighted total is less
than 5% of the CO, contribution: meth-
ane emissions of 3.38 Gg are 70.95
Gg CO,e, while nitrous oxide emissions

of 0.04 Gg are 18.52 Gg CO,e.

The sectoral approach provides a more
detailed breakdown than the reference
approach of the source of emissions in
Fiji, however must be freated with care
as there is very litfle supporting informa-
tion available. It suggests that diesel use,
particularly in the commercial and insti-
tutional secfor, is the primary source of
carbon dioxiderelated emissions, while
open burning of biomass in the residen-
tial sector is the primary source of meth-
ane and nifrous oxide. For the non-Kyoto
gases that are reported, the residential
and national navigation sectors are the
major contribufors.

Considerable care must be exercise in
using these figures. For example, the



agriculture, forestry and fisheries sector
shows energy use and emissions are be-
low the reporting thresholds. However,
the structure of the economy and impor-
tance of primary industries in Fiji suggests
that these uses of energy have not been
clearly identified in the energy reporting.
As a result, it is probable there is a need
fo improve the data in the sectoral break-
down, to provide higher quality results in
future reporting.

Results

The results reported for the RA and SA
were compared, as were the results from
the initial national communication. These
fwo sefs of comparisons were undertaken
fo assess Fiji's emissions, both for verifica-
tion and fo illustrate the apparent change
in emissions since 1994 of Fiji's contribu-
tion to the issue of climate change.

Comparison Between Approaches

The results from the reference approach
and sectoral approach are compared
in Table 3.8. As both use same facfors
other assumptions, the difference in esti-
mates is due fo the underlying data used.

Liquid fossil fuels form the largest source
of energy for Fiji at 21,800 1), while sol-
id biomass (for both the formal and infor-
mal sectors) contributes a further 6,159
TJ. Solid fossil fuels are negligible, at <2
T). No liquid or gaseous biofuels were
reported, although their use is expected
fo increase due to the support of the De-
partment of Energy for biofuel production
in small islands, and through publication
of a Biofuel Standard. Biogas has also
been promoted, but has met with only
limited uptake to date.

The two approaches report similar fos-
sil fuel consumption values for Fiji, at
~22,400 T compare to 21,800 TJ, an
overall difference of ~600T) or 3%. At

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

a more detailed level, consumption by
fuel types, when fotaled over the sub-
sectors, have substantial variation, over
and above the allowance for ‘statisfical
discrepancy’ in the energy balance.
Consequently, carbon dioxide emissions
estimated by the two approaches are
similar, at 1,591 Gg CO, or 1,566
Gg CO, ,

however, if all the individual variations

a difference of only 1.5%;

are summed, then the difference is 33%.
In addition, the stafistical discrepancy’ in
the data added an uncertainty of 14.8%,
Therefore, while some general conclu-
sions can be drawn, particularly about
the relative importance of different fuels
and sectors, care must be taken when us-
ing this to inform decisions.

Comparison with 1994 inventory

Comparing the energy sector results for
2004 with those of 1994 can provide
some insight info the changes in Fiji's
emissions profile over the last decade.
However, two other issues must be taken
info account

e Similarity of methodology — while

both National Communications use
the 1996 IPCC guidelines, it does

| National Greenhouse Gas Inventory |

not appear that the same methods
have been used to gather the data
or define the sectors, nor is this docu-
mented in a way that allows appro-
priate adjustments fo be made; hence
the data may not be comparable.

e Changes in Fiji's national situation —
Fiji's emissions profile will reflect the
activities that are being undertaken in
Fiji, for example both the amount of
electricity generated, and the meth-
ods used to generate it. However, Fiji
is vulnerable to many unplanned cir-
cumsfances, such as cyclones, which
are not part of the broader trend of
nafional change and must also be
considered.

Fiji's energy-related emissions for 1994
and 2004 are compared in Table 3.9
below. Only carbon dioxide emissions
are shown, as emissions of other gases
were not estimated in the Initial Nafional
Communication. Further, for 2004, car-
bon dioxide emissions were only esti-
mated for the energy and industrial pro-
cesses sectors, with land-use change and
forestry identified as providing a greater
sink {removal) than Fiji's entire emissions.

Ministry of Foreign Affairs & International Cooperation
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Table 3.9 Carbon dioxide emissions from energy, Initial and Second National Communications

A. Fuel combustion activities
1. Energy Industries
Manufacturing & construction
Transport !
Domestic aviation
Road fransport
Rail
National navigation
Other sectors 2

Others

©n B & HON B2 (2= O [N

Notes:

Initia

Co,)

776 1,566
36 186
125 10
528 729
12 180
516 332
6

211

87 641
Nil Nil

| National Greenhouse Gas Inventory |

1994 (Gg Second, 2004 (Gg | Cg %
CO,)

+790 +102%

+150 +417%

-115 Q2%

+201 +38%

+168 +1400%

-184 -36%
+6

+211

+554 +637%

1. Transport is listed in the INC table for the GHGCI, with the breakdown info domestic aviation and road transport

defailed in the fext; rail and national navigation are not mentioned and hence no comparison can be made

. Fiji’s INC provides a GHGI providing only a breakdown fo this level. The text states 'the residential /commercial sec-

fors, herein categorised as Other Sectors''®. These two sectors are listed separately in the current GHGI, at 36.70

Gg CO, for residential and 512.45 Gg CO, for commercial /industrial, the remaining 91.75 Gg CO, being from

the mining and quarrying sector. Merging these secfors in the INC makes comparison difficult, however even if only

the commercial /industrial sector is compared with ‘other secfors’, an increase of 489% from the INC is shown.

Overall, Fiji's energy sector showed a
102% increase in the years between the
two inventories, or /90Gg CO,, aver-
aging a growth rate of 7.28%p.a. This
compares fo an average growth in GDP
over the same period of 4.10% p.a. for
the same period'®.

Road transport is a secfor that has shown

substantial growth in registered vehicles
over the decade. Figure 3.7 shows the

15 15, INC, op cit

growth in vehicle registrations 45, which
are dominated by private cars. Vehicle
registrations have grown steadily from
1994-2004, with average growth of
3.62% p.a. and a peak of 5.37% in
2004; private car registrations grew even
faster, with average growth of 5.15% p.a.
and highest growth of 7.8% in 2003.
Private cars made up over 50% of total
vehicles for the first time in 2004, a trend
that continues, reaching 52.4% in 2011,

In contrast, carbon dioxide emissions
declined by 36% over the same period.
Although efficiency gains and changes
fo lower-carbon options (such as LPG)
may improve the emissions profile, an
increase in emissions is still expected due
to the 43% growth in vehicle numbers.
The apparent reduction in emissions sug-
gests instead that the underlying data
may not be comparable.

16" Caleulated based on GDP of $US 1.8253 in 1994 and GDP of $US 2.7275 in 2004, from Google's public data =world development indicators collection,

sourced from World Bank data

Ministry of Foreign Affairs & International Cooperation
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Registered vehicles
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3 === Renfal And
2 Hire Cars
@ 500,000
> e Go0ds Vehicles
]
=
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_g 400,000 @ Byses
z
300,000 1 Tractors
e Motorcycles
200,000
All Other
100,000 Vehicles
0 T T T T T T T T T T T T T T — T T 1
1990 1995 2000 2005 2010
Figure 3.6 Vehicle registrations, by category, 1990-2011
Verification

One particular challenge for verification
was the lack of independent data for
comparison. Fiji's size is such that litfle
benefit is gained from having multiple re-
porting processes and instead dafa used
is collected nationally in one centralised
process. Regional organisations and do-
tabases rely on this primary data from
the country. It is also difficult to find suit
able countries for comparison. Fiji is the
second largest country in the Pacific, but
cannot be reasonably be compared with
either Papua New Guinea or Solomon
Islands, the countries with the nearest
population sizes and GDP, as they have
electrification rates below 25% and dif-
ferent economic activities.

Bunker fuel is an area where compari-

Ministry of Foreign Affairs & International Cooperation

son between the two approaches should
have yielded similar results, being based
on re-export data, but did not. There are
large differences in all categories, with
the Reference Approach providing a fo-
tal of 9,591 T) compared with 1,276 T)
for the Sectoral Approach, therefore this
data is considered unreliable. The dif-
ference in definition between re-exports
and bunkers may need further clarifica-
fion with customs, and potentially even
changes to data collection and report-
ing arrangements. Bunker fuel dafa is
presented in Table 3.10. Although con-
sidered unreliable, in the overall picture
of infernational travel and transport, it is
unlikely that bunker fuel use from Fiji is
significant for global reporting and man-
agement efforts.

Efforts to compare the two approaches
against each other, and o the Initial Na-
tional Communication (for which only
the sectoral approach was included),
only confirmed the variability of the data
could not be accounted for. As a result,
data quality was considered low in all
cases.

Discussions with key stakeholders in dafa
collection and management, FRCA, FBS,
and FDoE, reinforced the challenge and
resource consfraints in collecting and com-
piling this dafa, much less more defailed
dafa required for a Tier 2 inventory. There-
fore, the data can be used to provide
general estimates, order of magnitude
and relative comparisons, but is not rec-
ommend for detailed technical use.
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Table 3.10 Bunker fuel and emissions estimates for Reference and Sectoral Approaches

CO, FROM ENERGY SOURCES, FlJI BUNKERS, 2004

FUEL TYPES REFERENCE APPROACH SECTORAL APPROACH

International Bunker International Bunker
FUEL TYPES Bunkers (T)) emissions Bunkers (T)) Emissions (Gg
(Gg CO,) co,)

Liquid Fossil Secondary Fuels  Gasoline 816.86 56.04 70.80 4.86
Jet Kerosene 3,211.35 227 .32 289.20 20.47
Other Kerosene 0.00 0.00 0.00 0.00
Gas / Diesel Oil 5,544.57 406.56 916.10 67.17
Residual Fuel Oil 17.36 1.33 0.00 0.00
Lubricants- 0.96 0.03 0 0
Liquid Fossi 9,591.10 691.28 1276.10 92.50
Solid Fossil Primary Fuels Other Bit. 0.00 0.00 0 0
Coal(a)
Sub-bit. Codl 0.00 0.00 0 0
Solid Fuel Totals 0.00 0.00 0.00 0.00

Biomass fotal

Ministry of Foreign Affairs & International Cooperation



REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

| National Greenhouse Gas Inventory |

Key Source Categories

In accordance with good practice the
energy source categories have been as-
sessed qualitatively to defermine which
categories are key source categories
and should have higher priority in future

inventories

The criteria used for the key source cat
egory assessment, and their relevance to
this inventory, are briefly summarised as:

e Trends: although a source category
may not be large, if it is expected
to change substantially, good quality
data will help to provide a reliable
baseline for future trends. This can be
defermined through a frends analysis,
it available. In Fiji, the limited num-
ber of data points has not enabled
a quantitative frends analysis specifi-
cally for energy, although the Climate
Change Unit may be able to under
take such an assessment in the future
using the entire inventory dafa and
the software.

e Mitigation techniques and technolo-
gies: where emissions are signifi-
cantly reduced through mitigation (as
opposed to being intrinsically low),
it is good practice fo identify these
source cafegories as key, fo ensure
transparent methodologies used for
assessing mitigation and the resultant
inventory will be of good quality. Mit-
igafion fechniques and technologies
were not specifically assessed for Fiji
— instead relying on IPCC defaults —
and limited information is currently
available. As a result, this criteria
is of limited relevance to the selec-

tion of key source categories for Fiji,
although can be considered again
should it become relevant. As emis-
sions are primarily calculated from
fuel consumption (not proxies such as
distance travelled, or surveys|, con-
sequences would be that methane
emissions are underestimated (and
carbon dioxide overestimated), and
similarly that the balance between ni-
frous oxide and oxides of nitrogen is
not properly estimated. Improvements
would require defailed assessment
and comparison against the assump-
tions of the IPCC defaults, however
as first step improvement in the gen-
eral data in the inventory is recom-
mended to be a priority, and hence
this is not considered further inidenti-
fying source categories as key.

High expected emission growth: if
significant growth is expected for a
category, this may identify it as a key
category. Such an approach is pre-
emptive, identifying where a trends
assessment is expected fo identify
a key source category in the future,
instead of waiting for the change to
occur and be identified by a trends
assessment. This enables earlier se-
lection and refinement of data collec-
tion and methodologies and simplify
future comparisons. In the Fiji con-
fext, some options include compari-
son with the INC, consideration of
the changes in the underlying activ-
ity (e.g. approvals dafa), and other
information available since 2004.
However, the benefits will be limited
as it may not be practical to set up
additional data collection and sur-
veys for Third National Communica-

17" Section 8.7 of the IPCC Good practice guide provides further details and guidance
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fion's baseline year.

High uncertainty: identifying catego-
ries as key, where they have high
uncertainty, can lead fo additional
emphasis being placed on these
categories to gain the maximum im-
provement in inventory quality. Using
Tier 2 methods explicitly takes uncer-
fainty info account, so this approach
mainly applies where Tier 1 methods
have been used. For the Fiji energy
inventory, only Tier 1 methods were
used, therefore consideration will be
needed fo identify if any source cat-
egories should be identified as key
due to uncertainty. Note that this is
a relative (and qudlitative) identifico-
tion, as the uncertainty of the inven-
fory is high, identifying a category as
key for this reason indicates a need
fo use additional methods fo improve
certainty. In particular, it is unknown
how fuel use is divided, particularly
any assumptions made around fuel
sold at service stations, which is
typically used for road transport, but
also marine navigation (small boats),
household generators and  equip-
ment, agriculture, forestry and fishing
equipment, and small and medium
business acfivities.

Unexpectedly low or high emissions:
checks such as order of magnitude
checks and comparisons can be used
fo identify source categories that do
not match expectations and therefore
require further investigation'”. This
approach can identify source cat-
egories as key, however limited op-
portunities were identified to improve
the data. It is recommended that des-



ignating key source cafegories may
assist in future inventories.

Ultimately, the purpose of identifying
source categories of key is fo ensure that
good practice is applied, including ad-
ditional resources in data collection and
factor selection, and using Tier 2 or 3
methods to reduce uncertainty as appro-
priate. For example, this could be addi-
tional surveys or sampling to revise data
esftimates.

Key source cafegories should receive
exira attention; labelling all source cat
egories as key does not assist in priori-
tising. Unfortunately, according to the
assessment in Table 3.15, nearly all of
the subsectors meet one of the criteria
fo be considered key. In order to make
best use of the resources available, it
would be recommended that cost effec-
tive improvements are considered for all
categories, and that only a few are con-
sidered as key.

Overo”, clarification of the Under|ying
data sources is required for all energy
sub-sectors. Improving data quality will
generally improve all sectors, for exam-
ple clarifying the relevant activities (by
business code] listed under each sector
will improve all. Discussions with licens-
ing or regulatory bodies (such as the FEA,
LTA; Forests for log size records, Fisheries
for licensing, Mineral Resources Depart-
ment for records of material extracted,
efc), may enable better data collection
on energy, and also on supplementary
data that can illustrate the level of activity
and therefore provide useful validation;
these source categories could then still be
calculated in accordance with Tier 1 or
other measures as appropriafe.

Therefore, it is recommended that key

source cafegories be considered as:

e the residential sector, due to the im-
portance of biomass and difficulty of
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estimating its use without household
surveys;

® the commercial and institutional sec-
for, as the largest sector and therefore
suitable for further analysis of subsec-
tors, possibly together with the manu-
facturing and  construction  sector
given the possibility that allocation of
data between these two secfors may
be misinferpreted or have changed
between the INC and SNC;

* the agriculture/forestry/fishing sector
due fo the major strategic importance
of this sector in the Fiji economy tfo-
gether with a lack of information
about its energy consumption.

The level of detail in future assessments
would need to fake into consideration the
available resources and the benefits that
additional data would provide, given
that Fiji's energy sector emissions are not
large in global terms.

The energy component of Fiji's green-
house gas inventory for 2004 shows a
minimal confribution to the global prob-
lem of greenhouse gas emissions, in line
with its population, size and economy.
While possessing good renewable ener-
gy resources, Fiji is dependent on imports
for their fossil fuel supply which make up
an increasing proportion of electricity
supply. However, transport is the largest
user of fossil fuels and emitter of green-
house gases within Fiji's economy. The
Reference Approach identified that most
significant fuel is diesel, more than twice
that of any other fuel; jet kerosene and
petrol (gasoline| follow.

Industrial Processes

And Product Use

The maijor industries of concern to Fiji are
asphalt production for tarring of roads
and the production of food and beverag-
es. It was noted that in the Initial National
Communication, the major emission un-
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der the industry secforal emission was
carbon dioxide from cement production.
Cement  production  produces large
amounts of CO, during clinker produc-
tion in the kiln. However it was reported
by the Basics Industries Fiji Limited that
the clinker production was stopped in
2000 and as a result the CO, emission
was zero. In the 1994 Greenhouse Gas
Inventory reported in the Initial National
Communication, 45 Gg of nonenergy
related CO, was produced from cement
production which has now been reduced
by 100%. This is a great achievement

for Fiji.

It is a known fact that HFCs are used as
a replacement for ozone depleting sub-
stances in air conditioning and refrigera-
tion. However there were no data avail-
able on which type of these gases and
how much of it is imported info the coun-
fry and what is the leak rate. Due to the
unavailability of such specific data, HFC
emissions were not calculated. Regard-
ing Sulphur Hexafluoride (SF, applications,
Fiji Electricity Authority (FEA) gave writ-
fen confirmation of SF, usage as circuit
breakers in couple of its plant. Again no
data were available on the exisfing stock
of this gas during the base year and
consequently emissions could not be cal-
culated. Hence only Non-Methane Volatile
Organic Compounds [NMVOC) emissions
from asphalt, alcoholic beverages and
food production were considered in this
report.

Estimating NMVOCs
from Asphalt Production

Emissions

In sheet 3 of worksheet 2-5 of module
2 IPCC 1996 guidelines calculates the
NMVOCs emissions from road paving us-
ing asphalt. In this section the NMVOCs
emissions were considered from the as-
phalt plants and from road surfaces. In
2004 Nasinu Quarry and StarMix pro-
duced 6821 tonnes of asphalt (Source:

Ministry of Foreign Affairs & International Cooperation
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Company's Production Data) and  this
was multiplied by the emission foctor of
0.023 Kg NMVOC/t. Also according
to Bureau of Statfisfics, approximately
7000 tonnes of Bitumen was imported
and it was assumed that this was used in
road surfaces as there are no other ap-

Table 3.11: The table summarizes the data obtained and its respective emission factors used in the

study

Alcoholic
Beverage

Type

Quantity of
Alcoholic
Beverage
Produced (hL)

Emission Factor

(kg NMVOC/hL

NMVOC

beverage pro- Emitied
(kg)

duced)

NM-
VOC
Emitted
()

C=(AxB) D=C/1
plications of bitumen in Fiji. Hence 7000 000 000
tonnes were multiplied with the emission Beor 106441 0.035 6,875.44 0.0]
factor of 320 Kg NMVOC/t and it re-
Spirits 6391.66 15 95,874.90  0.10

sulted 10 2.24 Gg of NMVOCs.

Estimating NMVOCs Emissions from

Food and Bevera ge Productions Table 3.12: The table summarizes the data obtained and its respective emission factors used for

the food industry

| /A e Jc  Jo |

Food Quantity of Emission NMVOC Emitted | NMVOC Emit-
Production Food Produced | Factor ted
(kg NMVOC/t
) food pro- lkg) (Ggl
cessed)

The beverage production data were pro-
vided by Paradise Beverages and the
source of food production data was the

Type
Bureau of Statistics. (Refer to Table 3.12) e

Total NMVOC emissions from the

. C=(AxB) D=C/1000
Industrial Sector 000
o Meat, Fish 40245 0.3 12,073.50 0.01

The T?Tol N/v\VQC emission frorﬁ Th.e and Pouliry
'”dUST?C’ILS_eC*OF s 90.57 hGgll which is gy o0 312000 10 3,120,000.00 3.12
@ fenold incredse since the last green- = ol Feed 40264 ] 40,264.00 0.04

house gas inventory carried out in 1994. o

Biscuits 8657972 1 8,657,972.00 8.66
Bread 4549020 8 36,392,160.00 36.39
Total (Cg): 48.22

International guidelines
The calculation of emissions in the agriculture sector has closely followed the IPCC Revised 1996 Guidelines utilizing the Tier 1

default values provided.

Emissions in the agriculture sector are given below in Table 3.13.
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Table 3.13: Methane and nitrous oxide emissions in 2004 from agriculture, Gg

Gas and source Total per source Total

Methane (CH,) 16.94

o Domestic livestock

- enteric fermentation 13.006
- manure management _3.838
16.844
¢ Flooded rice fields 0.091
Nitrous Oxide (N,0) from animals and synthetic fertilisers 1.96
o Direct
- from synthetic fertilisers 0.615
- from animals excretion 0.561

e Indirect (from volatilising and leaching)
- from synthetic fertilisers 0.464
- from animals excretion 0.318

As can be seen, the emissions in the  ricultural activity generally). This can be seen, for example, through the livestock num-
agriculture secfor, as measured in Gg  bers in the national census data for the agriculture sector shown in Table 3.14 below.
are dominated by livestock emissions.
(However, on a CO, equivalent basis

Table 3.14: Livestock numbers in national census data

Livestock Numbers In 2009 - 1991 1999

the N,O emissions from synthetic fertilis-
ers became almost equally significant. ')

Source: 2000 National Agriculture Census Survey
Sources for which estimates have not Census Report

been made due to unavailability of rel-

Cattl 134,411 280,221 284,687
evant activity data in 2004 include e
* N,O emissions from cultivation of or- - Dairy 22,533 36,805 27,583
ganic soils - Beef 20,263 55,634 45,236
e CH, CO, N,O and NOx from the
. . . . - Non-diary and non-beef 91,616 187,782 211,868
field burning of agricultural residues
(Note: sugar cane residues burned in Sheep 14,068 n/a n/a
sugar mills for energy production is Goafs 101.196 187 235 251 765
not included in the agriculture sector
. Pigs 73,698 90,850 92,251
inventory.)
Horses 27,124 36,570 n/a

There have been significant reductions in

emissions from the agriculture sector over
the period 19992004 due to the much  However an accurate assessment of the emission reductions over the period 1999-

|Ower |eve|5 Of |i\/e5fock numbers (Ond ag- 2004 is not possib|e giVen uncertainties O]( |iVeSTOCk nUmberS in 2004

18 The GWP muliiplier is 23 for CH, and 296 for N,O
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Percentage emission of different
Gases from the Agriculture Sector

10.50%

B Methan

89.50% B Nitrous Oxide

Figure 3.7: shows the the emission of different gases from the Agriculture sector

Land-Use Change And Forestry

International guidelines

The calculation of emissions in the LUCF sector has closely followed the IPCC Revised
1996 Guidelines utilizing Tier 1 default values provided where applicable and avail-
able. Some factors for annual growth rates were taken from the IPCC 2006 Guidelines
Emissions (+) and removals [ of carbon dioxide in the LUCF secfor are given below

in Table

Table 3.15: CO, emissions and removals in 2004 from LUCF, Gg

Total per
Gas and source P Total
source

Carbon Dioxide (CO,) net removals (negative -7,987.7
emissions)
e Removals in growing forests -3,800.7
- Closed forests (indigenous) -3069.5
- Open forests -885.5
- Pine plantations -738.5
- Hardwood plantations -8,494.2
e Emissions from forest harvest
- Indigenous 74.7
- Pine 416.6
- Mahogany _15.2
506.5

Emissions and removals from other sources in the LUCF sector were not able to be
calculated given the unavailability of data for 2004.
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International guidelines

Disposal and treatment of industrial and
municipal wastes can produce emissions
of most of the imporfant greenhouse
gases. The most important greenhouse
gas produced from this source category
is methane, which typically 50% v/v of
landfill gas. Approximately 5 — 20 per
cent of annual global anthropogenic
CH, produced and released into the
afmosphere is a by-product of the an-
aerobic decomposition of organic mat-
fer. Wasfewater treatment also produces
N,O and the estimation of emission is in-
cluded in the human sewage calculation.
In the wasfe sector methane emissions
are considered from solid waste disposal
[SWDSs),

and waste incineration. In this report

sifes wastewater  treatment
only emissions from SWDSs and waste-
water freatment are considered. There
are detailed methodologies provided in
the revised 1996 IPCC guidelines for
this source category. There is a serious
lack of incineration data and hardly any
research carried out on esfimating emis-

sions from this particular source.

ITIV4

Trends in Fiji’s GHG Emissions
from the Waste Sector

Methane emissions from SWDS are cal
culated to be 3.12 Gg and from waste-
water and sludge is 1.10 Gg. Hence the
total methane emission from waste sector
is estimated to be 4.22 Gg for the year
2004. There is an increase of 14% since
the last greenhouse gas inventory done
in 1994 for the Initial National Commu-
nication. Hence it can be concluded that
the rate of methane emission from waste
sector is increasing at a rate of 1.4 %

per year.
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Percentage emission of different
Gases from the Waste Sector

B Methan

99.53%

I Nitrous Oxide

Figure 3.8: shows the emission of different gases from the waste sector

Key Gaps And Limitations

Industrial Processes
Calculation of HFC emissions

The challenge in esfimating the HFC
emissions from the air conditioning units
and refrigeration units was frying fo es-
timate what gas type is used in these
household items and what is the leak
rate. The most difficult was estimating
the number of cars, refrigerators and air
condifioning units in operation and how
much of HFCs it was initially charged
with and how many of these units are
disposed in that particular year.

Calculation of SF, Emissions

In Fiji SF, is being used in the gas insu-
lated switchgear (GIS) and circuit break-
ers. Fiji Electricity Authority (FEA] and Fiji
Sugar Cooperation (FSC) are the two
corporate sectors that use SF,. It was
noted that FSC only started using SF, in
2008 and was not considered in this
assessment. However there were some
FEA sub-stations which had circuit break-
ers with SF, ‘installed as early as 1990.
The maijor hurdle was trying to estimate
what is the quantity of SF, contained in
the existing stock of equipment in year
2004. The emission would be 1% of the
quantity of the existing stock. It is highly

recommended that FEA and FSC should
keep a record of the quantity of this gas
in their equipment to enable future calcu-
lations of SF,.

Agriculture sector

The major limitation with the agriculture
sector generally is the lack of activity data
for 2004. The largest share of emissions
in this secfor is associated with livesfock.
The key data source is from the national
agricultural survey done in 1999 and
the national agricultural census done in
2009. Data for specific years between
these dates from other sources is either
unavailable or questionable, e.g. be-
cause the dafa from these sources [e.g.
the FAOSTAT database for Fiji] is signifi-
cantly different from the national survey,/
census in the years of this dafa. Estimates
for livestock numbers in 2004 have there-
fore been interpolated as being midway
between the 1999 and 2009 survey/
census numbers. It is nofeworthy that
there has been a significant decline in
most livestock numbers, most particularly
cattle. This means that in reality there has
been a significant decline in emissions
from this sector over 1999-2009; how-
ever this is unlikely to have occurred in
the linear manner assumed by choosing
a midpoint number.

Future improvements in the GHG inven-
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tory data used in Fiji's UNFCCC national
communications for the agriculture sector
can be made by picking a year that is
close to a national census year for this
sector. Also, as the next national com-
municafion can be expected to use the
IPCC 2006 Guidelines, it would addi-
tionally be valuable to have a near term
review made of these 2006 Guidelines
for this sector (and other sectors). Such a
review should identify improvements that
can be made in both the estimates of the
activity data and, as well, the use of cal-
culation factors that are more specific to
the country circumstance of Fiji.

LUCF sector

The maijor limitation with the LUCF sector
generally is the lack of data for 2004,
both in forest areas and carbon stocks.
For this inventory, other than for pine
plantations, forest areas use a linear inter
polation from the National Forest Inven-
tory (NFI) datasets for 1991 and 2007
(the methodology employed by the FAO
Forest Resource Assessment (FRA for Fiji).
The pine plantation area was taken from
Trines E, Constructing a Reference Emis-
sion Level/Reference Level for Fiji.

Future improvements in the GHG inven-
fory data used in Fiji's UNFCCC national
communications for the LUCF sector can
be expected to emerge from the consider-
able effort currently underway to develop
comprehensive MRV methodologies and
data sefs related to a national REDD+
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programme. These efforts are intfended

also to serve the needs of the IPCC
2006 Guidelines for the Agriculture, For
estry and Other Land Use (AFOLU) sector
and IPCC Good Practice Guidance for
the Land Use, Lland Use Change and For-
estry (LULUCF) sector.

Waste Sector
Methane emissions from SWDSs

The major source of uncertainty in esti-
mating emission of methane from SWDSs
was the tonnage of waste generated at
each municipal SWDSs. Almost all the
sites did not have a weighbridge and
therefore the fonnage of waste was esti-
mated using the best practice guidelines
as explained above.

The other major source of uncertainty
was the lack of characterization of wasfe
into these four streams: paper and tex-
files, food waste, garden and park waste
and other (nonfood] putrescible, and
wood and strow wasfe. The data used
in this report was supplied by the indi-
vidual city and fown councils and was
merely a rough estimate. Only Suva City
Council with the help of JICA volunteers
did o waste characterization study and
estimated the % organic component of
our wasfe. However the individual break-
downs of the organic matter were not
known.

Methane emissions from Wastewater

handling

The level of uncerfainty in estimating
emissions from wastewater and sewer-
age treatment plant would be less as
compared fo estimating methane emis-
sions from SWDSs. The primary reason
is that all the data required for calculation
was provided by the National Water
Quality Laboratory. The only uncertainty
was the population size catered for each
sewerage freatment plant, dafa supplied
by the (NWQL) did not add up to the
population sfafistics for the individual
city or fown boundaries. The population
dota supplied by NWQL actually takes
into account the households that are con-
nected fo the sewer lines but this raises
serious questions about methane emis-
sion from the waste that are collected
and dumped by the sewer frucks servic-
ing households that are nof connected fo
the sewer lines. However the waste col-
lected from these households are actually
dumped in the lagoons or ponds which
is then pumped into the digester for an-
aerobic freatment. There was no account
on what population size was serviced by
sewer frucks collecting waste and dump-
ing atf the treatment plant. Hence it is
only logically that for major cities and
towns the peri-urban population should
be taken info account when calculating
the emissions.



4 | IMPACT, VULNERABILITY & ADAPTATION

INTRODUCTION

Fiji launched its National Climate Change Policy in early March 2012 with
an implementation framework that outlines strategies for adaptation per sector.
The list of nationalregional policies, legislations and international conventions
which Fiji is signatory to highlight the synergies, hence opportunity to forge
partnership and collaboration amongst stakeholders.  The National Climate
Change Policy provides a platform for coordination across sectors, direct na-
tional positions and priorities regarding climate change mitigation and adap-
tation. The National Climate Change Policy for Fiji recognizes the need for
constructive co-operation amongst all relevant sectors. This interdisciplinary
and multi-sectoral approach was emphasized in Agenda 21 of the 1992
United Nations Summit on Sustainable Development held in Rio de Janeiro.
More specifically, NCCAS accounts and aim to support the implementation
of adaptation-relevant objectives with actions defined in existing national, re-
gional policies, strategies and plans on land-based resources.
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Table 4.1: Listing of related national, regional and international policies to climate change adaptation.

Agriculture

Livestock
management

Health

Biodiversity/

Environment

Marine and
Fisheries

Forestry

Woater Re-
sources

Land Man-
agement

National Legislation, Policies, Plans and Programmes

Disaster Risk Management Strategy for the Agriculture Sector 2010.
The National Climate Change Adaptation Strategy under development will contain sector specific
strategies and actions to allow adaptation of the agricultural sector fo climate change

Fiji Food and Nufrition Policy, 2008

Public Health Act (Cap. 111) 2002

Fiji Food and Nutrition Policy, 2008

The Ministry of Health is working with the WHO to address Climate Change impacts on public health
"Profiling climate sensitive diseases’

National Health Emergency and Disaster Management Plan (2012-2016)

i

Environment Management Act 2005

Environment Management (Waste Disposal & Recycling) Regulation 2007

Environment Management (EIA Process) Regulation 2007

Endangered And Protected Species Act 2002

Endangered And Protected Species Regulations 2003

National Biodiversity Strategy and Action Plan, 2007

National Biodiversity Strategy and Action Plan Implementation Framework, 2010-2014 and Annual Work-
plan (NBSAP)

The National Climate Change Adaptation Strategy under development will contain sector specific strategies
and actions fo allow address climate change impacts on terrestrial biodiversity

National Environment Strategy 1993

CDM Policy Guideline

Fiji's Initial National Communication under the UNFCCC (INC), 2005

Infegrated Coastal Management Framework of the Republic of Fiji 2011

Fisheries Act 1988

Fisheries Act (Amendment) Decree 1991

The National Climate Change Adaptation Strategy under development will contain sector specific strategies
and acfions fo all address climate change impacts on mangrove areas

The Integrated Coastal Management Plan currently under development may address  the impacts of Climate
Change on water cafchments and coastal environments

Forest Act 1979

Forest Decree 1992

Fiji Forest Policy Statement, 2007

Fiji REDD-Plus Policy, 2010.

The National Climate Change Adaptation Strategy Fiji Forestry Strategy
Forest Outlook Study 2010-2020

Revised Mangrove Management Plan for Fiji 2013 (draft)

Draft National Water Resources and Sanitation Policy, 2011
Rural Water Policy (Draft), 2011 (Provision of Sustainable Rural Water Supplies)

Native Llands ( Ed. 1978)

Native Lands (Amendment) Act 2002

Native Land Trust | Revised Edition 1985)

Native Land Trust (Amendment) Decree 1988

Native Land Trust (Amendment) Decree 2000

Native Land Trust (Amendment) Act 2002

Irigation ( Rev. Edition 1985)

Land Conservation And Improvement ( Revised Edition 1985)
Land Development Act [ Rev. Edition 1985)

National Action Plan under the UNCCD (NAP),2007

Rural Land Use Policy (2nd edition) 2006

Land Resources Management Plan

National Integrated Coasfal Management (ICM) Framework, 201 1
Infegrated Coastal Management Plan
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National Legis|0ﬁon, Policies, Plans and Programmes

Disaster Man- Natural Disaster Management Act 1998
agement o Disaster Risk Reduction and Disaster Management: A Framework for Action 2005-2015
Energy o Fiji's Revised National Energy Policy 2013

National Frameworks, Strategies and Action Plans

o The People’s Charter (Government of Fiji's five year development plan), 2008 /Roadmap for Democratic,
Sustainable, Socio-economic Development (RDSSED)

Fiji Sustainable Economic and Empowerment Development Strategy [SEEDS), 2008-2010.

Fiji National Strategic Development Plan (SDP), 2007-201 1

National Trust For Fiji ( Ed. 1978

Natural Areas Protection Act 1988

Rivers And Streams Act ( Rev Edition 1985)

Housing Policy

National Climate Change Adaptation Strategy for Land Base Resources(draft)

Joint National Action Plan for Disasfer Risk Reduction & Climate Change Adaptation (in progress)

Regional Frameworks, Strategies and Action Plans

. Pacific Island Framework for Action on Climate Change 2006-20015 (PIFACC)

. Regional Framework for Action For Disaster Risk Reduction and Disaster Management 2005-2015

. The Pacific Plan for Strengthening Regional Cooperation and integration

. Pacific Leader’s Call to Action Climate Change (Annex A fo the 2009 Forum Lleader’s Communiqué)

. Alliance of Small Island States [AOSIS) Declaration on Climate Change 2009

. Pacific Island Adaptation Initiative (2003-2015)

. Yokohama Plan for Action Initiative (2003-2015)

o Forest and Tree Genetic Resource Conservation, Management and Sustainable Use in Pacific Island Countries
and Territories: Priorities, Strategies and Actions, 2007-2015

o Towards a Food Secure Pacific: Framework for Action on Food Security in the Pacific

. Pacific Regional Cultural Strategy

o Pacific Regional Action Plan on Sustainable VWater Management, 2002

L]

Regional Energy Policy

Vulnerability is generally described as a funcfion of three elements: expo-
sure, sensitivity and adaptive capacity. Vulnerability is the potential to be
harmed by a combination of exposure and sensitivity fo stresses and s
reduced by the capacity to adapt fo those siresses (Ellison, J.C., 2012).
Exposure refers to external factors that focus on character, magnitude and
rate of change that a species or system will likely experience such as rate
of relative sea level. Sensitivity generally refers fo natural characterisfics of
a species or system and considers folerance to changes in such factors as
tfemperature, rainfall, humidity, seasonality or fire.

Adaptive capacity refers to the ability of a species or systfem fo cope
against climate change impacts with minimal disruption (Ellison, J.C.,
2012). Adaptive capacity can be through ecosystem or species response or
human actions that reduce vulnerability to actual and/or expected changes
in climate. Resilience is the ability to absorb and recover from the effects

of disturbance, while resistance is the ability to withstand and continue fo

function. Therefore, adaptation includes actions fo reduce vulnerability or
enhance resilience.
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APPROACHES USED

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

FOR VULNERABILITY

AND ADAPTATION ASSESSMENT

The Climate Change Unit under the Ministry of Foreign Affairs & International Coop-
eration played a major role in developing linked strategies to the recently launched
National Climate Change Policy and coordination of adaptation acfivities across the
sectors. Other key agencies include Ministry of Health, Ministry of Agriculture, Fiji
Water Authority, Ministry of Works Transport & Public Utilities, Fiji Electricity Authority,

Ministry of Local Government, Urban Development, Housing & Environment, Minisiry

of Regional Development, Ministry of Taukei Affairs, Ministry of Primary Industries

[inclusive of agriculture, fisheries & forestry), Academia Institutions, Regional Environ-

mental Organisations, Municipal councils, environmentbased NGOs, charity founda-
tions, development pariners and private sector also contribute fo the implementation of

adaptationdinked initiatives.

On a regional level, the NCCAS sup-
ports the implementation of the Pacific
Island Framework for Action on Climate
Change 20062015 (PIFACC) and the
Regional Framework for Disaster Risk Re-
duction and Disaster Management. On a
national level, NCCAS supports the en-
vironmental and development principles
of the Fiji Roadmap for Democracy and
Sustainable  SocioEconomic  Develop-
ment 20092014, dligned with the Ini-
tial National Communication, NBSAP
and the National Action Plan under the
UNCCD. On a sectoral and local level,
the NCCAS supports the implementation
of secfor policies, strafegies and action
plans such as the Forestry Policy, the
Rural Lland Use Policy and Rural Water
Policy. The overarching Climate Change
Policy sets that platform for diclogue,
collaboration among government agen-
cies, stakeholders through organised
planning, implementation of national and
local climate change programmes. This
Climate Change Policy defines objec-
fives and accompanying strafegies |i.e.
NCCAS) to facilitate the mainstreaming
of climate change issues into relevant
sectors, supporfing the provision of nec-
essary fechnical and financial resources.

The scope of this national vulnerability as-

sessment report is to provide updated in-
formation on the national climate circum-
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stances. While the report will provide
information on how climate variability
and extreme weather events are impact
ing Fiji's economy with its ability to cope
with them. The outcome of this national
assessment provides basis to support the
implementation of ongoing and future
adaptation activities as well as to em-
body climate smart considerations in any
sustainable development policy agenda.
As decision makers in the various sec-
tors grapple with information on climate
change effects and how they may or may
not impact their core mission(s), they are
furning fo existing fools and approaches
for guidance. Three closely related ap-
proaches outline much of the consider
afions in preparation for future climate
impacts: vulnerability assessment, climate
risk assessment and adapfation assess-
ment. Vulnerability assessment  begins
with the identification of existing stress-
ors facing each of the different sectors
and projects how climate change will
impact and/or infroduce new stressors in
the future. The findings of the assessment
can then be ranked fo assess, prioritize
and address vulnerabilifies. Risk assess:
ment evaluates the likelihood and con-
sequence of climaterelated impacts on
each of the secfors.

In preparation of Fiji's NCCAS, key ques-
tions addressed and listed below:

o What

been observed or experienced and

impacts/vulnerability  have

what are the underlying driverse (cur-
rent vulnerability assessment);

® What are the impacts and vulner-
ability under projected climate and
socioeconomic conditions@  (future
vulnerability assessment);

® \What are the adaptive responses to
reduce vulnerability? (adaptation as-
sessment);

®  What are the implications for sustain-
able development? (Policy recom-
mendations).

In order to address the above key ques-
tions, the main objective for SNC's Vulner-
ability and Adaptation (V&A] assessment
from a national context was to identify
the vulnerabilities for each identified vul-
nerable sector and highlight efforts on
adaptive management strategies taken
or actions proposed to reduce identified
vulnerabilities.

The following six principles for any vul-
nerability assessment (Ellison, J.C., 2012)
were applied:

* Inferdisciplinary approach that in-
cludes the human-biophysical interac-
tions.

* Participatory  approach  involving

stakeholders to understand their per-

spectives and knowledge; engaging



local communities living in and in ad-
jacent regions to the exposed areaq,
to identify adaptation actions.

® Scale of the study area: consider the
landscape or seascape units such as
a delfa. This scale ensures that expo-
sure factors are fairly uniform within
the study area.

e The global change drivers included
should be recognized as multiple
and inferacting with socioeconomic
development and land-use changes.
Ultimately, all of these drivers interact
with and affect processes within the
human-environment sysfem.

® In order to capiure the region’s abil-
ity to implement planned adaptation
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measures, the couniry should de-
velop an adaptation index that will
measure differential adaptive capaci-
ties'?. Adapfation options may be
constrained by inadequate resources
or information or political and institu-
tional barriers.

* Vulnerability assessments should be
historical and forward-looking. Past
biophysical and social records for a
particular area can show resilience
or changeability, which will assist in
understanding vulnerability.

The VA follow IPCC, UNFCCC and
community-based adaptation  planning
methodologies utilized and adapted
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by various institutions engaged in CCA
activities in Fiji. Assessing future climate
risks focus on the development of scenar
ios of future climate, vulnerability, socio-
economic and environmental frends as a
basis for considering future climate risks.
A composition of information tools avail-
able, including a country risk profile with
a simulation model of pofenﬁo| storms
and earthquakes that could impact Fiji,
SimCLUM customized version for use in
Fiji with a local digital elevation model of
the islands and its application on water
resources and agriculture sector has yef
fo be fested and trialed.

' Metzger, et al. 2004. A muliidisciplinary multi-scale framework for assessing vulnerability to global change. Milenium Ecosystem Assessment conference. 17-14 March

2004. AlexandriaEgypt.
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CLIMATE CHANGE SCENARIOS

The climate trends presented in the following paragraphs used data records from eight

high quality sites, dating from 1961 to 2012. The ocean data is used from Lautoka

Tidal Gauge (South Pacific Sea Level and Climate Monitoring Project) that had been

in operation since October 1992.

The annual and seasonal frends in air
temperatures, rainfall, sea surface tem-
perature, sea level and tropical cyclones
are presented in this subsection. Climate
risk profile at selected sites are also
presented as return periods of extreme
rainfall, air temperature, sea level and
surface winds for 2025, 2050, 2075
and 2100 fime scales. Climate risks are
based on the output of Global Climate
Models and future emission scenarios
based on average conditions and with
the assumption of no change in variability
in observed conditions. The climate risks
are for grid square covering much of Viti
Levu. This climate risk profile is reflective
of the changes using seven sites across
the country, thus available for planning,
policy development and decision making
and undertaking climate change adapta-
fion and disaster risk reduction work.

Climate Variability

Climate of Fiji varies over different times-
cales and maijor features that drive our
climate are:

e The El Nifio Southern Oscillation
([ENSO) phenomena (occurs every
2-7 years and 4 years on average),

e The South Pacific Convergence
Zone, and

e The Trade winds.

ENSO phenomena, whose extremes are
El Nifio and La Nifia events, are one of
the most important drivers of interannual
climate variations in Fiji. It has strong
influence on rainfall, femperature, and
tropical cyclone. Droughts are usually
associated with El Nifio events, whilst
floods are associated with la Nifa
events. Other modes of variability are as-
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sociated with Pacific Decadal Oscillation
and Southern Angular Mode on 10 to
30 year timescales.

Seasonal Cycles

Fiji experiences a disfinct wet season
from November to April and a dry sea-
son from May to October. The seasonal
cycle is strongly affected by the relative
position of the South Pacific Convergence
Zone (SPCZ), which is most infense dur-
ing the wet season and close to the coun-
fry. The Trade winds bring orographic
rainfall fo the eastern parts of the country.
Approximately 70% of the national an-
nual average rainfall is received in the
wet season.

Climate Trends

Rainfall: Rainfall data for the last half
century (52 years] show no significant
change in the long term rainfall. The over-
all change over the last half century is
about 7.3%. There is substantial variation
in year fo year rainfall (Figure 4.1) and
these are usually associated with ENSO
events. The observed annual and sea-
sonal rainfall trends are as follows:

e There is a very weak positive linear
trend in annual rainfall over Fiji. An
annual increase of about 3.39mm/
year (approximately 0.14%/year) is
observed from 1961 1o 2012 period;

® There is a weak decreasing linear
frend in the wet season rainfall with a
seasonal decrease of 0.87mm/sea-
son (approximately 0.05%,/season);

e There is a weak increasing linear frend
in dry season rainfall with a seasonal
increase of about 1.57mm/season
[approximately 0.21%,/season).
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Trends in Annual, Wet and Dry Season Rainfall Over Fiji
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Figure 4.1: High inter-annual variation in annual and seasonal rainfall over Fiji.
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Air Temperatures: Both the annual and
seasonal maximum and minimum air tem-
peratures over Fiji are increasing (Figure
4.2 and 4.3). The annual, warm and
cool season minimum femperatures have
increased atf a rafe of 0.12°C, 0.13°C
and 0.11°C per decade, respectively.
On the other hand, the annual, warm and
cool season maximum air temperatures
over the last 52 years have increased at
a rate of 0.22°C, 0.23°C and 0.21°C

per decade, respectively.

Mean Air temperature: Consisfent with
the global pattern of warming, the mean
air femperature has warmed by 0.52°C
(0.01°C/year or 0.1°C/decade) over
the last half century. It is noted that the
maximum femperatures have warmed af
a fasfer rate than the minimum air tem-
peratures over Fiji.
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Trends in Annual, Warm and Cool Season Minimum Temperature Over Fiji Minimum Temperafure: The OVGFCI”
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Figure 4.3: Inter-annual and seasonal variation in maximum temperature over Fiji.
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Annual Sea Surface Temperature (SST) Trend at Lautoka
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Figure 4.4: Annual sea surface temperature trends at Lautoka Tidal Gauge (Data Source:

South Pacific Sea Level and Climate Monitoring Project).

Maximum and Mean Sea Level Trend at Lautoka
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Figure 4.5: Trends in mean and maximum sea levels at Lautoka Tide Gauge (Data
source: South Pacific Sea Level and Climate Monitoring Project).

Tropical Cyclone: Tropical cyclones are
one of the most severe exireme evenfs
that have affected Fiji on numerous oc-
casions in the past four decades. They
usually affect Fiji from November 1o
April, nofing tropical cyclones have also
affected the country in May and Octo-
ber, as in the Tropical Cyclone Seasons

of 1974/75, 1996/997, 1972/73
and 1997/98. On average, 1 to 2
cyclones affect some part of Fiji every
season. There have been fen seasons
(1971/72, 1975/76, 1976/77,
1993/94, 1994/95, 1995/96,
2005/006, 2008/09, 2010/11 and
2011/12) when Fiji was not directly
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Sea Surface Temperature: any conclu-
sive long ferm trend for this parameter.
However, with the available data, a
linear increasing frend can be seen,
matching a warming rate of 0.4°C/
decade (Figure 4.4). Additionally, a
periodic (2 to 5 years) cycle of warming
and cooling, is observed. These varia-
tions in the annual SST are consistent
with the existence of ENSQO in the
Pacific. Thus,

e The SST data from the Lautoka Tidal
Gauge indicafes a warming frend
of 0.041°C/year over the 1993 to
2012 period.

Sea Levels: The mean monthly sea lev-
els observed af the Lautoka Tidal Gauge
show an increasing frend [after account-
ing for the precise levelling and inverted
barometric pressure effect), at a rate of
60mm,/decade, over the 1993 10 2012
period. However, given the brevity of
the dataset, it is still too early to deduce
any realistic longterm trend. It should be
noted that the variations in the mean sea
level include the influence of ENSO.

affected by cyclones. In contrast, Fiji ex-
perienced five tropical cyclones during
1992 /93 season and four in 1984,/85
season (Figure 4.6). A decreasing frend
in both the number of tropical cyclones
and cyclones with hurricane intensity af-

fecting Fiji has been observed in the last
4 decades.
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Tropical Cyclones in Fiji

M Tolal TC M Hurricane Infensity

Figure 4.6: Seasonal
frequency and hurricane
intensity tropical cyclones
affecting Fiji from 1969/70
to 2009/10 seasons.

w

Seasonal Frequecy

Drought. Major meteorological droughts
in Fiji have been associated with El Nifio
events. During moderate fo strong events,
the annual rainfall is reduced as much as
20% to 50% over most parts of the coun-
fry as experienced during 1982/83,
1986/87, 1992/93 and 1997/98.
The wecak EI Nifio evenfs do not have
much influence on the country’s total an-
nual rainfall.

Climate Projections
(Global Climate Mod-
els)

The most likely projected change
for Fiji cenfered around 2030, is
for warmer and litle change in rain-
fall with annual mean temperature
increases of 0.7°C and negligible
[-1%) change in mean annual rain-
fall that is represented by 9% of the
models. Warmer and drier change in
projected climate are represented by
0% of the models with annual mean
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Floods: Flooding
drological event. large scale flooding
is usually associated with prolonged,
infense rainfall especially during the

in Fiji is a common hy-

passage of tropical cyclone, tropical
depression or enhanced, slow moving
active convergence zone. Enhanced
rainfall and localised flash flooding, in
wet season, is very common during la

Nifa events.

air femperature increases of 0.6°C and
annual mean rainfall decreases of 6%.
Warmer and wetter future conditions are
represented by 13% of the models with
annual mean air femperature increases
of 0.8°C and annual mean rainfall in-
creases of /%.

Maijority of the models (69%) continue
fo project warmer and litfle change in
rainfall by 2055 with annual mean air
femperature increases of 1.0°C and
annual mean rainfall decreases of 1%.
Moreover, warmer and wetter conditions

2008/09
2009/10
2010/11
2011/12
2012/13

Sea Flooding: Sea flooding is usually
associated with the passage of tropical
cyclones close to the coast. However,
heavy swells, generated by deep depres-
sions and/or infense high pressure sys-
tems some distance away from Fiji have
caused flooding to low-ying coastal ar-
eas. At times heavy swells coincide with
king tides to cause flooding and damage
to coastal areas.

are represented by 19% of the mod-
els with annual mean air temperature
increases of 1.2°C and annual mean
rainfall increases of 10%. Nine out
of sixteen (50%) models represent a
hotter and litlle change in rainfall by
2090 with annual mean air fempera-
ture increases of 1.9°C and annual
mean rainfall decreases of 1%. The
other likely high impact projected cli-
mate is for hotter and much drier con-
ditions and this is represented by 6%
of the models, with annual mean air
temperature increases of 1.8°C and



annual mean rainfall decreases of 16%.
Hotter and much wetter conditions are
represented by two of the eighteen mod-
els with an annual mean air femperature
increase of 2.3°C and annual mean
rainfall increases of 21%.

The seal level projections was based
from fourth IPCC report that global seal
level changes are expected fo be rang-
ing from 0.21 to 0.48 meters by end
of the century (IPCC, 2007). There is

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

significant  uncertainty surrounding  ice-
sheet contributions to sea level rise and
a larger rise than that projected cannot
be excluded.

The projected change in climatic vari-
ables for Fiji under ATB emission sce-
nario relative to 1981-2000 average for
the 21st century is shown in Table 4.2.
An ensemble of 16 models has been
used for these projections.
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Table 4.2: Projections for 20 year averages centered on 2030, 2055 and 2090 under A1B emission scenario (source: Fiji Meteorological Service, 2011)

Projections at intervals of 19 years from 2020 to 2099

e 2020 - 2039 2045 - 2064 2080 - 2099
ariapie
Likely Range likely Range Likely Ronge

Mean Air

[—— 0.7 0.40.9 1.0 0.7-1.5
AT AT 07 0407 10 0713
Temperature (°C)

Mximum Air 07 0.40.7 10 0713
Temperature (°C)

Mean Rainfall (%) 0.5 -5.58.1 -1.0 94137

Climate Risk Profile

Return Periods (Years) is used as
a measure of the likelihood of an
exireme event. It is a stafistical esti-
mate of how offen an exireme event
of a given magnitude is likely to be
equalled or exceeded. This method
is used fo provide a climate risk as-
sociated with extreme events for Fiji.

Confidence
19 EC
2.0 1222 | @@
2.0 1229 | ¥
1.2 -16.4-24.1 Moderate
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Return Periods (Years)

Return Periods (Years)

Return Periods for Daily Maximum Rainfall (200mm)
Selected Sites in Fiji Projected to 2100
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Figure 4.7: Projections for daily maximum rainfall of 200mm at various locations in Fiji.

Return Periods for Daily Maximum Temperature (35 C)
Selected Sites in Fiji Projected to 2100
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Figure 4.8: Projections for daily maximum temperature of 35 °C at various locations in Fiji.
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The maximum daily rainfall of 200mm
is projected fo become less frequent by
2100 at various locations in Fiji.

Maximum Temperature: The recurrence
of the maximum temperature exceeding
35°C is expected fo shorten in future and
become a normal occurrence by 2100.
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Return Periods for Daily Minimum Temperature (16 C)
Selected Sites in Fiji Projected to 2100
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Figure 4.9: Projections for daily minimum temperature of 16 °C at various locations in Fiji.

Return Periods for Maximum Winds of 80 Knots
Selected Sites in Fiji Projected to 2100
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Figure 4.10: Climate risk of maximum wind of 80knots at various locations in Fiji.
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Return Periods for Maximum Sea Levels (Lautoka and Suva Tidal
Gauges) Selected Sites in Fiji Projected to 2100
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Figure 4.11: Climate risk of maximum sea level at various locations in Fiji.

VULNERABILITIES AND ADVERSE EFFECTS

IN SECTORS

The climate sensitive sectors considered in this assessment include 11 sectors with at

least 7 having cross-cutting themes. These sectors play vital roles in the Fijian economy

and contribute fo livelihoods and general wellbeing of the entire country. In profiling

the vulnerability of each of the sectors, statistics were provided on the level of contribu-
fion to the economy and pattern of growth or decline caused by risks of both market
demand and in special circumstance of disaster events.

Agriculture

In Fiji, agriculture is organized more
along commercial lines, although the
subsistence secfor remains imporfant.
Large-scale agriculture comprises mainly
of coconut, sugarcane, and beef cattle,
vegetable and root crop farming. Ac-
cording fo Fiji's 2009 Agriculture Census
result, the total number of farms in Fiji is
65,033. Maijority of these farms (43.9%)

have farm size of less than 1 ha, hence,
mainly subsistence farmers.

According to Global Finance sources,

the contribution of the agricultural sec-
tor to Fiji's GDP has declined marginally
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from 12.3% in 2001 to 10.5% in 2008
and further declined to 8.2% in 2010.
The decline in performance then was
the result of a combination of factors like
minimal private investment info the sector,
inadequate infrastructure, marketing de-
ficiencies, soaring production cost and
limited access to finance.

Current percentage confribution of ag-
riculture to GDP is 9.4%. The value of
non-sugar agriculture exports increased

from $40m in 2006 to $50m by 2011

and value of food imports increased from

Maximum Sea Levels: Maximum sea
level currently observed at Llautoka and
Suva Tidal Gauges are expected to
become more frequent by at least by
2050 and become normal occurrence

by 2100.
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$438m in 2006 to $633m in 2010 (Fiji
Bureau of Statistics, 2012).

In 2011 heavy rainfall period caused
losses in the agricultural sector. The flood
caused by the heavy rain in the West
ern division recorded a bill of damages
amounting to $7 . 2million (Min. Agricul-
ture, October, 2011).

Current agricultural practices in Fiji pro-
vide a level of resilience to the projected
impacts of climate change such as di-
versification of traditional crop species
resilient fo flood, drought and saltwater
or those resistant to disease spread; fra-
ditional agroforestry and integrated farm-
ing practices. Consequently, the produc-
five capacity of the land can be assessed
by sets of indicators which indicate that
land degradation has taken place. Ac-
cording to UN/FAO definition, land
degradation refers to land resources (soll,
water, vegetation, climate and relief)
changing for worse, either temporarily or
permanent decline.

Climatic effects impacting the agricultural
sector include:

® Seasonal changes in rainfall and
temperature influencing  agro-li-
matic conditions, altering growing
seasons, planting and harvesting
calendars, water availability, pest
management, weed and disease
populations. The projected impacts
of climate change for agriculture in-
clude extended periods of drought
and loss of soil fertility (SPREP,
date unknown; IPCC, 2007).

* Evapotranspiration, photosynthesis
and biomass production is altered
(GTZ, 2010).

e Alteration of land conditions, suit-
ability (GTZ, 2010), due to salt wa-
ter intrusion, coastal and river-bank
erosion and exposure to salt water
sprays and heat sfress on soils.

® Increased CO, levels may lead to

I Impact, Vulnerability & Adaptation |

a positive growth response in @
number of staples under contfrolled
conditions, also known as the
“carbon fertilization effect” (GTZ,
2010).

® Reduced food security in terms of
food production, food quality, nutri-
tional availability, affordability and

access.

Agricultural and land management prac-
fices in rural areas can also defermine
the rafe and level of damage that will
be exacerbated by defrimental effects of
climate change. Changes in natural land-
scape for agricultural development cause
a decline in regulatory ecosystem servic-
es, including those responsible for reduc-
ing community’s exposure fo floods [Mil-
lennium Ecosystem Assessment 2005).

Impacts on sugar production: Climate
change impact assessment on sugar
production was conducted as part of the
preparation of the First National Commu-
nication Report for Fiji in 2005. Using
the period from 1992 to 1999, when
Fiji was subjected to two El Nifio events
and an unusually high number of tropi-
cal cyclones; as an analogue for future
conditions under climate change it might
be assumed that over the next 50 years
[DoE/UNFCCC, 2005):
® 47% of the years will have the
expected production of 4 million
fonnes,
® -/+33% of the years will have half
of the expected production,
® 20% of the years will have three-
quarters of the expected production.

In oddition fo crop damage, flooding
can also cause significant damage to
mill operations and key transport infra-
structure assetfs such as tramlines. In a
review of the impacts of the 2009 floods
on the sugar belt, the fotal economic cost
of the floods on the growers’ farms and
nonfarm costs, millers’ costs, damage to
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the cane access roads and other infra-
structure was estimated fo be about $24
million (Flood Economic Survey in Lal et
al, 2009).

Impacts on root crop production: Climate
change impact assessments on root crop
production were also conducted as part
of the preparation of the First National
Communication Report for Fiji in 2005.
Current agricultural practices in Fiji have
incorporofed climate risk in its integrated
farming practices. The planting of tradi-
tional crops such as swamp taro species,
resilient to main climafe risks such as
flood, drought, and high soil salinity are
examples of innovative research into past
coping mechanisms regarding crop vo-

Table 4.3a: Sector: Agriculture- Crop production

riefies, fo safeguard food security issues
and increasing market demand.

Using the PLANTGRO model, the fol-

lowing patterns were projected for taro

(dalo) and yam production (INC, 2005):

® Projected changes in mean con-

ditions would have litfle effect on

dalo production, with the excep-

tion of the extreme low-rainfall

scenario (using the DKRZ GCM),

which would result in half of land

area providing high yields. It is

|i|<e|\/ that yam producﬂon will re-

main unaffected, although if rain-

fall increases significantly, yam
yields may fall slightly.

¢ \When El Nifio conditions are fac-

tored in, reductions in production
of 30-40% might be recorded in
one out of three years, with a fur-
ther one in five years affected by
the residual effects of the ENSO

events.

Using the same ENSO assump-
fions we find a converse response
for yam production. In one out of
three years, yam production might
be expected to remain the same
or increase. On the other hand,
yields may decrease in around half
of the remaining years, especially
when La Nifia conditions prevail.

Climate Risk Specific climate impacts Sensm\C/LZr:;echmofe Proposed adaptation measures

Droughts

Increased temperature (heat)

Heavy rainfall /flooding High
density of rainfall Prolonged
rainfall

e Reduced water availability
and quality for agriculture

® Increased evapotranspiration

* \Wind erosion of soil and soil
nufrients causing loss of soll
fertility

e Altering growing seasons,

planting and harvesting

calendars

Increased risk of fires

Outbreaks and spread of

invasive species

e Increase in pest and disease
incidences (introduction of
new pests and diseases)

e Altering plant respiration
and photosynthesis

e Plant stress; slow growth and
low yields from food crops

¢ Soil compaction

Additional risks on food

security

e Increase in pest and disease
incidences (introduction of
new pests and diseases)

® Plant sfress: slow growth and
low yields from food crops.

Ministry of Foreign Affairs & International Cooperation

e Agriculture=important
economic sector especially
for rural areas eg. Sugar,
cash crops, vegetables &
fruits

o At least 50% of population
depend on subsistence
agriculture & live in rural
areas

¢ Small holder production
(small farms) is
predominantly on
subsistence & cash crop

e Small holders have limited
financial resources

e lack of low-cost irrigation
systems

e Sugar industry is very
susceptible fo incidences of
saltwater intrusion, drought,
impact on harvests due
fo rain, reduced fertility,
damage due to winds

¢ Infroduction of pests and
diseases

¢ lack of adequate food
storage and preservation
measures in some rural areas

e Agricultural diversification
[farming sysfem approach)

e Traditional multicropping

methods

Traditional planting methods eg.

Planting of vetiver grass for soil

stabilization

Traditional food preservation

methods eg. Fermented

breadfruit, jam making

Increasing the number of small

farm plots (involvement of rural

dwellers)

Use of more folerant and tesfed

species and cultivars

Root crops like dalo and yams

are naturally resistant fo extreme

events such as droughts

Sustainable and affordable

management practices for

traditional crop production

Use of legumes for soil

enrichment.

Existent rapid propagation

technologies eg. Tissue culture,

cropping

® Good drainage and irrigation
systems in place (+ongoing
rehabilitation)
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Climate Risk Specific climate impacts Sensm\C/LZr:;echmate Proposed adaptation measures

Cyclones & storms

Strong winds

Salt water intrusion

Soil erosion

e Damage to agricultural in-
frastructure (sugarcane mill,
tramlines, etc)

o Loss of sail fertility [due fo soil
erosion)

e Crop loss [eg. Root crops rof)

Siltation of irrigation trenches

(loss of drainage systems)

Increased fertility of lowland

farms (due to siltation)

Research plots & gene-banks

are destroyed

Pollution due to washing in

of pesticides into soil

Additional risks on food se-

curity

High water saturation in soil

in very short time (leading to

flooding & landslides)

Flooding and salt water
intrusion of agricultural lands
in low lying areas

Increase in pest and disease
incidences [introduction of
new pests and diseases)
Plant sfress; slow growth
and low vyields from food
crops

Damage fo home crops

and gardens from salt spray
[even inland crops are bumt)
Increased salinity of agricul
fural lands

e Disrupfion of crop fransport
systems

Wind damage fo agricultur-
al crops eg. Sugar, cassava
e Additional risks on food se-
curity

Damage fo home crops and
gardens close to the coast-
line & delta areas

Increased salinity of agricul-
tural lands

Plant stress

® Reduction of arable land
Additional risks on food se-
curity

Reduction of crop yields

loss of agricultural land and

need for relocation to higher

level eg. Coastal villages

e Additional risks on food se-
curity

e Coastal erosion

¢ Inland erosion

e lack of water storage
facilities (especially on the
outer islands) for agriculture

e Outlying islands sensifive to
extreme events (lack of inter-
island fransport)

e High water saturation in soil

e lack if alternative crops eg.
Substitute for sugar, potatoes

® Most of fertile land is lo-
cated in floodplains subject
fo floods

o Limited land availability for

agriculture

Seasonal supplies of certain

crops and vegetable

Lack of obtaining and shar-

ing knowledge, information

€g. on coconuts, opiculture,

local climate history.

® Importance of coconut as
‘free of life" especially for
oufer islands

¢ Coasfal profection structures
are not sufficient for future
sea level rise

¢ Tidal gafes are not ap-
propriafe for extreme rainfall
events

e \ery specific localized
events eg. strong rain in
Nadi and no rain in Suva

o lack of awareness and en-

forcement of current policies

eg. fire risk

Lack of capacity o identify

and monitor climate impacts

Ministry of Foreign Affairs & International Cooperation

Hydroponics
Tree crops like breadfruit,
chestnut

'ivi" and bananas are naturally
resistant fo exireme events such
as flooding

Widespread mangrove plan-
ning projects

Agroforestry

e Tree planting

Ability and traditional knowl-
edge of farmers on appropriate
crops

Existing integrated watershed
management projects (ecosys-
tfem based approach)
Widespread use and knowl-
edge, practices of participatory
approaches, fools

Existing policies (land use,
forestry)

Existing research activities eg.
on resistant varieties and regular
testing of soil samples

Good weather forecast system
(6 months, 3 months outlook)

® Disasfer awareness
® Use of natural insecticides

Infroduction of salt water resil
ient crop varieties

Relocation of crop farms from
coastal areas fo the inland with
appropriate farming sysfems
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Table 4.3b: Sector: Agriculture- Livestock production

Climate Risk Specific climate impacts Sensitivity to climate change Proposed adaptation measures

Droughts

Increased tempera-
ture

Heavy rainfall /
flooding

Cyclones/ storms

® lack of available water quality

® Increased animal sfress

® Declining livestock health, pro-
duction (eggs, meat, milk] and
reproduction capacity.

® Frosion of pasture land (loss of
soil fertility)

e loss of animals and potential
animal genetic resources

® Reduction in vegetation (pasture
reductions, decrease in animal
feed)

e Additional risks on food security

® Increased fire risks fo pastures
and fodder plants

® Heat sfress for farmers thus re-

duced productivity

® loss of animals (poultry and
pigs)

® Animal siress

® Animals become temperamental
and difficult to handle

Declining livestock health
Reduced  production  [eggs,
meat, milk) and reproduction
capacity

Heat stress for farmers thus re-
duced productivity

Heat stress for machinery and
equipment

e Additional risks on food security
Increase of harmful bacteria and
pathogens

Increased animal stress

Flooding of grazing areas/

pastures

e Declining livestock health,

production (eggs, meat) and

reproduction capacity

Infroduction of weeds

Erosion of pasture land (loss of

soil fertility)

Destruction of livestock

infrastructure eg. farm shelters,

fences

Loss of animals and potential

animal genetic resources

¢ Increased diseases and pests
incursions

e Increased risk in animal waste

contamination to water sources

and public health risks

® |ncreased animal stress
Destruction of livestock
infrastructure eg. farm shelters,
fences

Ministry of Foreign Affairs & International Cooperation

® Small scale farms are predomi-
nant

® Farmers rely on sfreams for wa-

fer supply

Pastures and farms are generally

located along coasts of rivers.

Low nutrifional value of pastures

eg. for caftle

 Overstocking of small scale live-

stock (poultry)

Lack of veferinary services

Outbreak of diseases

Lack of water during droughts

Rapid deferioration of products

such as milk, meat

e Stress on poultry

e Lack of community awareness

lack of proper planning and

consultation between farmers,

NGOs and MPI

® Weak/sensitive  infrastructure

that is not cyclone proof

lack of specific research activi-

fies to deal with climate change

lack of and access to update

dafe eg. agricultural census,

vulnerability maps, soil erosion,

flooding

lack of documentation of exist

ing farming systems

Weak design, standards and

orientation of livestock infrasfruc-

ture

e lack of water quality

lack of accessibility and vari-

ability to weather forecasts and

information eg. in the veracular

e Use traditional animal medicine

e Plant shade trees eg. grazing

of catfle or pigs under coconut

plantations

Traditional  meat  preservation

methods in rural areas

Follow sform warnings o move

animal herds to safe locations

® Cood seasonal weather fore-

casfing by FMS to enable farm-

ers to prepare and assist with

their planning activities

Allow larger animals to roam

free to find adequate shelter eg.

from a cyclone

® Avoid corrosive fencing materi-
als

e Install water harvesting/sforage

facilities and identify additional

water sources during droughts

Utilize drought/temperature  re-

silient livestock varieties

Plant flood resistant pasture

grass and fodder species

® |dentify and utilize locally adapt
ed feed stuff/ plants/ crops for
stock feed

¢ Good infrastructure and logistics
fo fransport products such as
milk and meat

® Hygienic conditions of slaugh-
fer of animals for food security
[commercial consumption)

e Use of a variety of feeds

Selective breeding (breeds that

withstand heat, wet conditions

diseases efc)

¢ On farm fechnology to process
milk & improved refrigeration
(meat for self-consumption)

e Existing policies, research
activities

¢ Have in place an evacuation

plan in case of emergencies

Locate livesfock shelfers away

from flood prone areas

e Establish elevated housing/
pens for animals (especially
pouliry] in flood prone areas

¢ |dentify best traditional livestock
practices for possible adoption

¢ Adopt environmentalfriendly
animal waste technologies fo
reduce risk of animal waste
conftamination

(cont'd)
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Climate Risk Specific climate impacts Sensitivity fo climate change Proposed adaptation measures

Saltwater intrusion

Coastal erosion

® Increased salinity of pastures

e Salt spray leading to corro-
sion of fences that need to be
replaced or renewed leading to
higher costs

e Lack of drinking water

e Destruction or damage to
roads, bridges efc

® Salinization of pastures (increas-
ing costs of farm mainfenance,
rusting of equipment, fences, efc|

e Additional risks on food security
increases risk of animal waste
confamination to water sources,
pastures and public health risks

® lack of available water

® Increased salinity of pastures

® Destruction of livestock
infrastructure eg. farm shelters,
fences

¢ Declined production

® Reduced livestock feed

e Additional risks on food security

® loss of grazing land/pastures
and other arable land eg. for
pigs

e Additional risks on food security

Ministry of Foreign Affairs & International Cooperation

(cont'd)

® Install cooling sysfems in
commercial operations during
high temperatures eg. sprays,
fogging

e Use of local available materials
for infrastructure and feed

e Establish and implement a
database for monitoring

o Utilize live fences for shade,
feed and wind protection for
animals.
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Sustainable Land Management

The Land Use Section of the LRPD of the
Ministry of Primary Industry play a pivotal
role in Fiji's commitment and collaborative
adaptation approach to Fiji's vulnerability
to climate change impacts. Sustainable
land management activities fulfill national
commitments to the three conventions of
UNFCCC, UNCCD and UNCBD. For
the past few years, the Lland Use Section
(LRPD Division, Department of Agriculture)
have been carrying out land use assess-
ments and surveys of all catchments with
the aim of initiating sustainable land man-

Table 4.4: Sector: Land Management

agement (SLM) in the regions. Strategies
adopted for these SIMdocused projects
include biophysical survey, awareness
and fraining on SLM, participatory land
use planning and establishment of dem-
onstration farms. Fiji has o land care
Steering Committee, chaired by the Per-
manent Secrefary for the Ministry Of Ag-
riculture with the main purpose of adopt-
ing the Land care initiative and sefting up
groups in the country. Mali and Dreketi
[province of Macuata, Vanua levu) land-
Care Groups are the first af district level

to be established in Fiji (2011) with com-
ponents on forest restoration, river care,
mangrove rehabilitation and profection,
community waste management as well as
addressing health issues. Such national
initiatives on land care and SIM generate
greater awareness and educate land us-
ers on better land use management with
applied lessons for other important catch-
ment areas in Fiji experiencing develop-
ment problems, also exacerbated by
extreme weather variability and climatic
change.

Climate risk

Droughts/ heat spells

Heavy rainfall / flooding

Cyclones/ storms

Salt water infrusion

Specific climate impacts

Soil erosion (loss of soil
fertility)

Depletion of vegetation
Impact on water catchment
areas

Inland mangrove areas are
affected by heat

Damage to rural and urban
infrastructure

Impact on economy
Impact on livelihoods

Sensitivity fo climate change

Maijority of economic activi-
ties along coastline
Infrastructure eg. roads, com
munication lines offen al
located along coasts

Most tourist destinations and
infrastructure is allocated
along coasts

Lack of information eg. vulner
ability maps

Farmers are not odopﬁng
SIM methods eg. cropping

Soil erosion

Landslides on steep and fragile soils
g ! e lack of awareness on soil

Siltation of river mouths and conservation and proper land

vati
mangroves
. Choﬁges o land form (fopog- . 22€ planning
raphy] ¢ Contradiction and confusion

Pollution to the environment
leg. accumulation of waster)
Loss of land value

Damage of rural and urban
infrastructure (especially in
coastal zones)

between secfor policies and
legislations eg. on maximum
sloping threshold for agricul
fure or forest management
Unsustainable forest manage
ment on steep slopes

Lack of land care pro-

e Destruction of vegetation grammes by government and
® Impact on economy private sector
® Impact on livelihoods * Lack of law enforcement
¢ Soil erosion e Lack of rehabilitation eg.
e Landslides forests leading to species
e Siltation of river mouths and invasion
mangroves e lack of building codes
[ ]

Changes to land form (topog-
raphy)
Change of land use suitability

Disputes on land boundaries
Increased demand for land
(for residential, commercial or

and fertility ogri;ulfurol purppses)
® Spread of brackish estuarine  ® Mining explorations and
systems operations

Loss of land value

Ministry of Foreign Affairs & International Cooperation

Lack of upstream develop-
ment control

Possible adaptation options

® Foreshore protection in some
parts but af great costs

e River diversion eg. Nadi river

* Dredging

® Awareness on CC impacts
at local level eg. school
curriculum

® Best practices on SLM con-
fain adaptation activities eg.
soil conservation measures

® Existing land use planning

e Agricultural diversification
(farming sysfem approach)

e Traditional multi-cropping
methods

® Increasing the number of

small farm plots (involvement

of rural dwellers)

Sustainable and affordable

management practices for

fraditional crop production

Use of legumes for soil

enrichment

e Agroforesiry

Tree planting

e Existing integrated watershed
management projects (EBM
approach]

* Widespread use and
knowledge and practices
of participatory approaches
and fools

® Relocation

e Existing policies (land use,
forestry, etc.)

e Existing research activities

e Use of GIS/ remote sensing
for VA and mapping
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Climate risk

Cooastal, riverbed & delta ero-
sion

Specific climate impacts

® Loss of land
e Loss of villages

® Impact on livelihoods

® Loss of some land use opfions

® Increase of land boundary
issues and disputes (new
surveys are needed, involving
high costs)

® Loss of mangrove belfs

e Loss of traditional fishing

grounds

Freshwater

Water is an essential environmental re-
source for basic health and well- being
of a country. Data on waterrelated Mi-
lennium Development Goals for Fiji high-
lighted that 72% of the population have
access o improved sanifation facilities
and yet 47% of that same population ac-
cess some form of water source (IWRM
Report, SOPAC 2007).

Surface water is used as the main source
of water supply for all major fowns on
the larger, higher islands as well as in-
dustrial and irrigation uses. A combina-
tion of surface water and groundwater
is used fo supply the smaller more rural

sefflements not supplied by the major
water utility. Surface water availability is
limited in many of the low lying inhabited
small islands and some rely exclusively on
groundwater. Rainwater harvesting using
roof systems is widespread in Fiji and in
most cases fail to account for the risk of
extreme climate events and drought, thus
providing small capacity storage instead
of larger capacity. Groundwater occurs
on both the large islands and small low-
lying islands but the groundwater issues
and challenges in these different physical
environments differ. For instance, ground-
water is found in superficial and medium-
depth sfrata on the larger islands of Viti

Table 4.5 Water services in Fiji have been identified in the following sectoral areas:

Nature of water services Responsible Agency

Sensitivity fo climate change

Possible adaptation options

® Human acfivities eg. boats
cause riverbank erosion

levu and Vanua levu, other large islands
in either fractured rock and sedimentary
formations. Significant groundwater de-
posits such as the Nadi Valley coastal
aquifer on the large islands are available
and under pressure for development.
Groundwater resources on small islands
play a different role. There are cases in
Fiji, of islands having superficial ground-
water lenses in sand-beds or coral forma-
tions, which lie on marine water and can
be readily exhausted. The fragility of su-
perficial groundwater lenses means that
careful management is needed (IWRM
Report, SOPAC 2007).

Urban water supply and sanitation Water Authority of Fiji
Irrigation Ministry of Agriculture
Maijor hydropower Fiji Electricity Authority, the national commercial energy provider.

Water Authority of Fiji and managed by local communities (at village

Rural water supply and sanitation leva | cerme ed,

Urban drainage Municipality

Flood control Minisiry of Agriculture but in limited areas.

Ministry of Foreign Affairs & International Cooperation
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There are no special coordinating ar-
rangements fo ensure that the develop-
ment and use of water resources by
sectors and agencies are consistent. No
agency has the responsibility for ensuring
such consistency. The EIA process under
Town and Country Planning procedure,
identifies environmental impacts with an
ongoing mechanism fo guarantee that
such acfivities as water abstraction are
consistent with environmental objectives
that does not adversely affect the water
resource available to ofhers.

On the basis of projected climate
change, water infrastructure in Fiji needs
fo improve its capacity fo deal with ex-
treme rainfall events, and long term wa-
fer shortages. Assets will also need to be
resilient fo physical damage caused by
exireme weather events and cyclones.
Failure of the sewerage network during
or affer an exireme weather event will
result in further impacts, including risks of
diarrtheal diseases and pollution of wa-
terways.

The history of water infrastructure to cope
with variability in water availability dates
back to ancient times. Over time, this has
developed into many water management
options, such as dams and water reser-
voirs used for drinking water sforage,
flood control, hydropower generation or
irigation for cultivated land. This is done
fo mainfain  community activities and
safeguard public health during extreme
hydrological events (Muller; 2007). There
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are three major water freatment plants on
main island Viti levu generating a daily
capacity of between 60-100MI (WAF,
2013).

Water Authority of Fiji has 43 water treat-
ment plants and facilities throughout the
country providing piped water supply.
The water supply includes utility man-
aged supplies, community managed sup-
plies af the rural areas and tap sfands.
These schemes often have capacity and
management problems even  without
any climate change effects, but climate
change could amplify these problems
in the future. The degree and timeframe
will vary but the sector is likely to face
problems and there is a need to know
more about how these problems can
be addressed. An increased average
rainfall scenario for Fiji have caused the
piped water supply from a surface water
source system during flooding situations
to reduce water quality through ingress in
distribution pipes of flood water or over-
flowing sewerage water. Another poten-
tial problem can be that groundwater
levels rises in the future due fo increased
rainfall, subsequently leading to polluted
water ingress. Increased rainfall infensity
is also a pofential threat to water distribu-
tion when it leads to high runoff levels,
causing soil erosion and water quality
problem for the treatment plan due to
sedimentation fransport (Howard, et al.,
2010). The main vulnerability regarding
piped water would be water deficit with
lower levels of rainfall. VWhen the supply

decreases due to water flows the often
used infermittent management approach
will result in low infernal pressure in pipes
followed by an increased risk of dirty
surface water ingress (Persson, 2009).
Piped networks are dependent on energy
for treatment and distribution of the water,
thus can be a risk in areas where there is
a shortage of electricity. Climate change
effect could cause disruptions in energy
supply with subsequently would lead fo o
water distribution problems. Gravity feed
schemes would be more resilient o these
risks (Howard et al., 2010).

Fiji has experienced both drought and
flooding. Flooding tends to affect local
areas rather than major catchments and
floodplains but the progressive removal
of forest cover may cause flood peaking
fo become more extreme in the future
(like in the two recent floods in the West
of Viti levu, 2012). The uncapped de-
velopment in areas subject fo relafively
frequent flooding will continue fo cause
damage fo property and the economy.

Table 4.6 below provides a summary
of the main water secfor vulnerabilities
linked fo observed and projected climate
changes (WRE, 2009). The interrelated
nature of the impacts underlines the need
fo incorporate climate risk information
within infegrated resource planning and
fo mainfain flexibility given under the
uncertain  climate projections  (IWRM,
2007).

Ministry of Foreign Affairs & International Cooperation
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Table 4.6 Summary of water-sector vulnerabilities to observed and projected climate change.

Issues Observed and /or projected changes

Water demands for agriculture

Water supply infrastructure

Legal water systems

Water quality

Energy demand and operating costs

Mountain habitats

Disturbance regimes

Riparian habitats and fisheries

Water-based recreation

Grou ndwctter resources

I Impact, Vulnerability & Adaptation |

Increasing femperatures raise evapotranspiration by plants, lower soil moisture alter
growing seasons, and increase water demand.

Changes in water level may affect reservoir operations including flood control and
storage as well as the functioning of diversion, sforage and conveyance structures.

Earlier runoff may complicate prior appropriation systems and watersource steward-
ship issues affecting rights holders which receive water and operational plans for

reservoirs.

Changes in water temperature, the hydrograph fiming and shape may affect sediment
loads and pollution impacting human health.

Warmer air temperatures may place higher demands on hydropower reservoirs for

peaking power.

Rising temperature and soil moisture changes may shift mountain habitats towards

higher elevations.

Changes in air, water and soil temperatures may affect the relationships between
forests, surface and groundwater, wildfires and pesfs invasion. Water sfressed frees

eg. maybe more vulnerable fo pests.

Rising water femperatures could have direct and indirect effects on aquatic ecosys-
tems, including the spread of inssfream non-native species and diseases to higher
elevations and the potential for non-native plant species to invade riparian areas.
Changes in stream flow peaks and timing may also affect riparian ecosystems.

Changes in reservoir storage can affect river recreation activities; changes in sfream-
flow volume and timing will continue to affect rafting directly. Changes in the charac-
ter and timing of rainfall will continue to influence recreational activities and tourism.

Changes in longterm precipitation and soil moisture can affect groundwater recharge
rates, coupled with demand issues, thus increase pressure on groundwater resources.

Wastewater infrastructure is similarly criti-
cal to maintaining the health of residents.
To ensure confinued health and safety of
residents, sewerage infrastructure must
be resilient to the projected increases in
extreme weather events. Failure of the
sewerage network during or affer an ex-
freme weather event may result in sew-
age overflows, which may increase the
spread of diseases and infections and
put fresh water and food sources at risk
by polluting waterways.

Storm-water infrastructure is crifical in
times of heavy rain, flooding and storm
surge. The capacity and speed with
which the system can allow water fo be
removed from roads and properties has
a significant impact on the level of dam-
age, and the time of disruption to normal
activities. Reduction of litter in Storm-
water drains through improving waste
collection and raising awareness  of
linkages between litter and Storm-water
drainage capacity can improve maintain
or improve the capacity of Storm-water
drainage networks.

Ministry of Foreign Affairs & International Cooperation
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Table 4.7 Sector: Water — Assessing vulnerabilities to climate change

Climate risk

Drought/Heat spells

heavy rainfall flooding

cyclones/ storms

saltwater intrusion

Specific climate impacts

® Increased water shortages (espe-

cially in remote small islands)
Declining water quality of
groundwater and water in
fanks causes skin diseases
and other illnesses as well as
undrinkable water

Surface water quality [eg.
lagoon) and drainage ( eg.
urban areas) problems

e Excess evapotranspiration

Reduce base flow runoff in
rivers during dry seasons
Reduced depths of ground
water fables and groundwa
ter recharge rates (renewable
groundwater resources)
Deferioration in the quality

of freshwater bodies eg. by
livestock

confaminated water
damage to infrastructure includ-
ing water

e siltation
® increased water freatment costs

increased impact on health
eg. water borne diseases

increased saltwater con
tamination, especially in outer
islands

damage to water infrastructure
disrupting water supply during
a cyclone (often electricity fails
so pumps stop)

contaminated water (eg. after
a big storm)

spread of invasive species

increased salt water con
tamination, especially in outer
islands

intrusion of salt water into
freshwater lenses, estuaries,
coastal aquifers
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Sensitivity fo climate change

Isolated and small communi
fies already have insufficient
water sources for susfainable
supply [no surface water, only
groundwater)

Increased water demand due
fo population growth and eco
nomic secfors (tourism, mining,
commercial sector)

Lack of adequate water storage
and distribution infrastructure
Uncontrolled excavation from
streams, rivers or groundwater
bodies can lead to a siltation
of reservoirs

Disruption of power supply to
pumping stations (eg. during
a cyclone)

In many areas freshwater is
limited to small groundwater
reserves and rainfall
Enhanced salt and sedimenta
tion concentrations in water
Lack of financial resources for
infrasfructure maintenance
Lack of portable water (espe
cially on small remote islands)
Pollution of freshwater sources
by human activities eg. use of
fertilized, chemicals, waste
and sewage

No general and systematic
water monitoring system in
place

Lack of capacities and funds
to conduct water monitoring
activities

No water resource database of
the quality, quantity and location
of water resources in place
Lack of awareness of CC
means people are nof taking
action fo conserve water
Competition of water use

* No water reuse (recycling)

Lack of water-saving measures
eg. water saving appliances
Poor or inadequate water drain-
age systems [open channel,
pipes)

Corrosion of mefal water
pipelines

Lack of clear management re-
sponsibilities and water resource
ownership

Lack of existing regulations

No clear demarcation of wa
fer cafchment areas especially
on village level.

Possible adaptation options

Existing rainwater harvesting
systems in some communities
and urban centres
Communities on larger islands
have access to multiple water
sources (groundwater, surface
water, rainfall water)

Bottled water available in and
around urban centres

® Increased water recycling

Better metering and monitoring
by WAF

Realisfic price protocol

Regular monitoring of saltwater
intrusion

Enhanced water conservation
measures eg. leakage defection,
education

Existing pilot projects for

IVWRM eg. Nadi Basin

e Existing awareness

Existing water safety plans

Increase awareness on water
resource management at com-
munities, urban centers and
subnational level.

Improve on water resource
database knowledge manage-
ment within the relevant water
authority

Upgrade and improve water
drainage systems (open chan
nel, pipes)

Encourage water source
management planning at com-
munity, village and district level
in consultation with VWater and
Sewerage Department.
Improve on tenure boundaries
with iTaukei Department and Pro-
vincial Offices in the demarca-
fion of water cafchment areas
Effective coordination of all
activities at provincial level in
synergy with national policies
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Management of the
Coastal Zone

Fiji group of islands comprise 1,130km
of coastline with an area of 31,000 sq.
km of coastal and inshore waters. The ur
ban centres and an estimated 690,000
people out of the 900,000 people live
within 30km of the country’s reefs which
surrounds (Burket et al. 2011). Accord-
ing fo global projections, over 50% of
Fiji's population live in urban areas and
expected fo increase to 70% by 2050
(ICM Framework for Fiji, 2011). How-
ever, a significant proportion of Fiji's
urtban areas are poorly planned and
serviced. Increasing trends of ruralurban
drift coupled with expansion of informal
sefflements in lowlying coasfal areas
where sub-standard housing and sanita-
tion practices have been causing threats
fo the health of Fiji’s coast.

The 2005 EMA (Environment Manage-
ment Act) is the most relevant legislative
framework for ICM and the development
of a coastal management plan (2011). The
EMA defined Fiji's coastal zone as the ar
eas within 30metres inland from the high
water mark that extend up to the fringing
reef or if there is no fringing, within @

reasonable distance from the high water
mark.

The greatest impacts to Fiji's inshore en-
vironment flow from the myriad of land-
based activities which occur up in the
watershed and riverine systems. The na-
tional ICM Plan recognise the connection
of the coastal zone with upland sysfems
and the 'ridge to reef’ principles of man-
agement.

Coastal erosion has become prevalent
in many parfs of Fiji over the past 50
years (Mimura and Nunn 1998). Despite
this knowledge, very little is known about
rates of erosion and the effectiveness of
activities in response to stabilise shoreline
and beaches. A 1998 siudy quoted an
annual loss of 21 million fons in the four
major watersheds of Viti levu- Rewa (9.3
million ton/year), Ba (6.4million ton/
year), Sigatoka (1.1 million ton/year),
Nadi (4.2 million ton/year) (JICA,
1998). Several reports have documented
the problem at a localised level, caused
by natural processes as well as human
activities (Mimura and Nunn, 1998; Tha-

man et al. 2005; Tokalauvere 2007; Webb,
2007; Vanualailai, 2004). The southern
coasts of most parts of Fiji are considered
less stable due to prevailing wind direc-
fion which enhances wave and storm
impact. The clearing of mangroves and
coasfal vegetfation exacerbated coastal
erosion, vital for profecting the coast
(Mimura and Nunn, 1998). Another com-
mon problem is people who build homes
and villages too close fo the shore or
coastal bank, thus, causing high risk of
exposure to the coasfal changes which
occur, be it natural or human induced.
The continuation of large-scale tourism
development and urban expansion,
changes a landscape relatively quick
over a short period, especially when
mangroves are cleared for reclamation
(Ministry of Tourism, Fiji 2006). Relative
sea level rise due fo climafic change is
expected fo further increase difficulty of
maintaining the integrity of the coastfal
zone. It becomes more pressing that do-
mestic acfivities are managed so as fo
reduce human-induced damage to Fiji's
coastal areas.

Ministry of Foreign Affairs & International Cooperation
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Table4.8. Sector: Coastal zone — Assessing vulnerability to climate change

Climate risk

Water quality

Coral reef bleaching

Inundation & flooding

Beach erosion

Specific climate impacts

® deferioration of water quality
® increasing high temperatures

causes algal blooms

e Increasing warm sea surface
temperatures

e Outbreaks and spread of
invasive species

e Coral health sfress

o Additional risk on fisheries
food security

® Soil erosion

® Impact on economy and
livelihoods

o Siltation of river mouths and
mangroves

e Loss of land value and pollution

to the environment

e loss of beach land & vegetation
® Loss of habitat offects potential

nesting beaches for turfles

Sensitivity fo climate change

® increased access to prime land

along the coast

increased and unmanaged
fourism development activities
along the coast

Main source of profein diet
and income for much of Fiji's
rural coastal population
Health of associated coastal
habitats such as seagrass and
mangroves linked to health of
coral reefs

Developers not adhering fo
conditions of lease agreements
Maijority of economic activities
along coasfline

Lack of coastal littoral (strand)
vegetation
Damage fo beach property

Possible adaptation options

Strengthening monitoring systems
of water quality of coastal waters
adjacent fo urban cenfers.
Awareness in seflement areas
of low cost, low technology
waste management schemes
Green wasfe and low- plastic
management schemes adopted
by town councils

Regular water quality monitor-
ing of waterways adjacent fo
industrial zones

Sustainable fisheries manage-
ment

Support for FIMMA network
Community-based monitoring
of managed marine areas

Foreshore & wetlands protection
Awareness on CC impacts af
local level

Best practices on SUM eg.
buffer measures along water-
ways

Use of GIS/remote sensing
for VA and mapping change
Promote local knowledge use

Saltwater intrusion

gardens

e Loss of soil fertility
® Impact on water wells

Biodiversity/ Environ-
mental Management

The observed and projected changes
to climafe and the potential impacts of
climate change on Fiji's biodiversity has
not been seriously considered except for
recognizing ecosysfems role in provid-
ing goods and services to communifies.
Some indigenous and rural communities
are reliant on many of these goods and
services for their livelihoods, that include

Ministry of Foreign Affairs & International Cooperation

e Llack of available water
e Increased salinity of backyard

nants

and coastal aquifers

food, fiber, fuel, medicines, clean water,
flood/storm  control, pollination, seed
dispersal, pest and disease control, soil
formation and maintenance, biodiversity,
cultural, spiritual, aesthefic and  recre-
ational valves (WGII TAR Section 5.1).

The Government of Fiji has committed
fo profecting Fiji's biodiversity heritage
through the enactment of Fiji's National
Biodiversity Strategy and Action Plan
(hereafter, FBSAP]. The FBSAP was the

Intrusion of salt water into
freshwater lenses, estuaries

and practices of coastal plants

eg. herbal, building materials

Replanting and resforation of

coasfal vegetation

® Improve coordination between
regulafory authorities

Increased salt water confami- ® Encourage use of knowledge

and practices of participatory
approaches and tools
® Relocation

result of a very extensive consultative
process. It was completed in late 1999,
endorsed by Cabinet in 2003 and pub-
lished in 2007 (without any substantive
change fo the original document). There
are seven thematic areas in the FBSAP:
Coastal development (ICMC), Invasive
Alien Species (FIST), Forest Conversion
(Department of Foresiry and  linkages
to the REDD+ Policy), Inland Waters
(Wetlands Steering Committee), Inshore
Fisheries (FLMMA), Species Conserva-
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tion (CITES), Protected Areas Committee
(PAC).

The conservation priorities for protected
areas identified in the FBSAP were
based on a synthesis of existing conser-
vation analyses and working group con-
sultations of biodiversity specialists. The
FBSAP identified Protected Areas as a
core component of the overall plan and
included it as one of the five Focus Areas
of the Plan. It also identified a suite of
Priority Protected Areas which included
all those from the NES and added a few

more as well as some marine sites.

Table 4.9: NBSAP protected area location

FBSAP — Priority Protected Area Locations The Fiji National Protected Area Com-
Land Areas mittee (PAC) was established in 2008
lsland - under section 8(2) of Fiji's Environment
slan ocation

Management Act 2005 as a technical

Viti Levu Tomaniivi National Park (Tomaniivi N.R. + Wabu). . ) )
advisory arm fo the National Environmen-

Sovi Basin

tal Council (NEC) and currently chaired

MenosavuNadrou Plateau by the National Trust of Fiji. The main

Koroyanitu goal of the PAC is to advance Fiji's com-
Vanua Levu Tunuloa Silkiail Reserve mitments under the Convention on Bio-
Vunivia logical Diversity [CBD), as ratified by the
Wisiissli Fiji Government in 2001 with specific
Taveuni Taveuni Conservation Area. (Taveuni F.R. + Ravilevu N.R.+ Bouma- functions to advise the NEC on protected
Lavena Forest Park) area policies and priorities; support the

establishment of an adequate and repre-

FBSAP — Priority Protected Area Locations sentative nafional protected area sysfem;

Marine Areas facilitate consensus on national priority

lalerd lesiiten areas for conservation; identify gaps in

Kadawu Great Astrolabe Lagoon the existing protected area system; iden-

Nadi Bay Tai |., levuka ., Vomo I., Vomo Sewa . = fringing and offshore reef fity actions for the esfablishment and ef:
areas fective management of protected areas;

Taveuni Taveuni Conservation Area. (Taveuni FR. + Ravilevu N.R.+ Bouma- source options for sustainable financing
Lavena Forest Park| of profected area management; and fa-

Namenalala Fringing & Barrier Reefs cilitate the exchange of information and

Yadua Taba Fringing Reef and surrounding waters data among stakeholders.

Lau Group To be defermined

Olson et al (in press) provides the most

FBSAP — Priority Protected Area Locations comprehensive synthesis of Fiji's terres-
Mangrove Areas frial biodiversity significance and argues

its sfatus as a global conservation prior-

Ba Delia Nawagarua - Natutu ™ f F b
ity. This stems from Fiji's unusual biogeo-
Rewa Delta Muanicake-Nasoata R. 4 oo } ! ) 9
graphic history which has imparted an
Llabasa Delta labasa R.; labasa Delta Mouth

Ministry of Foreign Affairs & International Cooperation
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exceptionally diverse terrestrial  biota
characterized by pronounced endemism
af the level of species and higher taxa,
and the presence of numerous basal and
primifive lineages, unusual radiations,
and Gondwanan elements (refer Ash &
Vodonivalu 1989; Davis et al. 1996; Even-
huis & Bickel 2006, GoF 2003; Heads
2006, Hall 2003; Hollingsworth 2004,
Jenkins 2006, Kroenke 1998, Kretschmar
2000; Olson and Dinerstein 2002; Masi-
balavu and Dutson 2006, Watling 2005

amongst others).

Fiji also offers one of the few opportuni-
fies in the South Pacific to conserve for-
est wilderness — nearly 40% of ifs forest
remains intact, and some islands such
as Taveuni, sfill have large expanses of
forest covering the mountaintops to the
coast. However, it is a biota at risk with
many species threatened with extinction.
The extreme vulnerability of island eco-
sysfems and species fo impacts such as
habitat destruction and invasive species
has resulted in the flora and fauna of Fiji
and other Pacific island archipelagos be-
ing amongst the most endangered in the
world. This is well known for conspicu-
ous groups such as birds, but is even
more serious for many groups of inverte-
brates and plants. Currently 90 species
are documented in the IUCN Red List
as globally threatened. While useful for
vertebrates, the list is woefully incomplete
for plants and invertebrates. Habitat loss
and degradation is increasing, while
predation and competition by invasive
species are widespread and serious.
These are compounded by a poor sfate
of knowledge and ineffective conserva-
tion management.

In addition fo its intrinsic conservation
values, Fiji's terrestrial and marine bio-

20'Conservation’ in the context of ‘wise use’.

Ministry of Foreign Affairs & International Cooperation
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diversity underpins Fiji's current and fu-
ture development options by providing
a range of environmental services and
products. For example, its forested wa-
tersheds play a crifical role in protecting
Fiji's water resources and renewable en-
ergy in the case of Monasavu, and both
water resources and renewable energy
in the case of Vaturu. lts coastal and
marine biodiversity provides food secu-
rity, shoreline protection in the case of
mangrove ecosysfems, and subsistence
and commercial income. At the national
level, marine ecosystems support large-
scale fisheries that contribute millions of
dollars to GDP. Both ferrestrial and ma-
rine ecosystems, if properly conserved?
and managed, can provide a basis for
adaptation to climate change by protect-
ing water and soil resources, stabilising
coastal areas and maintaining marine
ecological diversity that will be essential
fo subsistence fisheries and food security.

The first national forest inventory (Berry
& Howard 1973) identified nearly 30%
of the forest resource as 'Protection For-
est’, a management designation compris-
ing mostly rugged, upland areas where
logging was not permitted. Most of these
areas were carried through in the subse-
quent national forest inventory (1992)
and identified as ‘Preserved Forest’,
again where no logging was permitted,
though this has proved difficult for the
Dept. of Forestry to enforce. The current
national forest inventory is planning to re-
vert fo designating ‘Protection Forest’ ar-
eas, similar to those identified in 1973.

In 1972 a UNDP/World Bank Tourism
study recommended eight profected for-
est areas. Eight years later the National
Trust for Fiji and WWWVF produced a land-

mark report defailing a proposed system

of national parks and reserves along with
information on how fo esfablish develop
and manage them (Dunlap & Singh
1980). The report provided definitions
for protected areas, guidelines for pri-
oritizing them and made recommenda-
fions for sites based on ecological and
heritage values. A total of 88 terrestrial
and marine sites were identified in seven
planning regions. The report promoted
'ecodevelopment’ for Fiji and provided
a Draft Act for the establishment of na-
tional parks and reserves. None of the
recommendations have ever been fully
implemented. In the mid1970s the Na-
menalala island reserve was established
- a landmark NLTB-brokered lease for
a combination of resort development
(restricted to & acres) and conservation
the remaining 50 acres of the island).
This was followed in 1980 by an infor
mal agreement with the landowners for
sanctuary sfatus for Yadua Taba Island.
24 vyears later, the island was formally
leased from the landowners to the Na-
tional Trust as a profected area.

The | H Garrick Memorial Park, com-
prising of 426 ha of lowland forest
on freehold land in the Deuba-Namosi
area, was donated to the State in 1983
and is now managed by the National
Trust. In 1988, the Native Lands Trust
Board (NLTB| supported the first serious
ecosystem-based study for forest con-
servation areas, nominating 15 sites for
protection (Maruia Society 1989). Three
of these sites have been set aside from
logging, including — importantly — Sovi
Basin, but management of the other sites
is unchanged. logging has faken place
in several of the recommended conser
vation areas. In the same year, Cabinet
passed a Decree for the establishment of
the Sigatoka Sand Dunes National Park.



Four years dfter this study, the 1992 State
of Environment Report noted that although
neighbouring Pacific nations had interna-
tionally recognised protected areas, Fiji
had none: "Unless a system ........ is set
up quickly valuable aspects of Fijian heri-
tage, both natural and cultural, will be
lost.” The report nofed that:
® Protection forests (a Forestry Dept.
classification with no legal stand-
ing) had no long term security for
conservation
* Forest and Nature Reserves are un-
der departmental and not national
authority with inadequate legisla-
tion and insfitutional support fo re-
sist political or social pressure.
® De-eservation of Forest Reserves
had increased in recent years.
® Because of the land ownership sys-
tem and lack of economic returns
to landowners, current reserves
had no long term security.

® Planning and limited attempts at
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implementation of reserves had
been made by at least four insti-
tutions with inadequate objectives
and coordination.

* With inaction Fiji risks the danger
of picking up pieces that are left -
without any basis of ecological or
heritage values.

In the 15 years since the NES, several
forest areas have been reserved either
through formal leasing arrangements with
landowners or through informal agree-
ments. Notable among these are Waisali
— esfablished through a formal lease in
1996; and the "Heritage Parks’ of Bouma
and Abaca, the former established as a
result of an Mol between the landown-
ers, NLTB, DoF and the New Zealand
Government. These lafter two areas were
the key products of a push from NLTB fo
establish
projects associated with forest conserva-

community-based  ecotourism

tion. They have atracted significant donor
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funds and Abaca was one of the regional
sites of the GEF-Supported South Pacific
Biodiversity Conservation Programme.

Significantly, the 20,000+hectare  Sovi
Basin is now well on the way to reserve
status with an associated trust fund for
landowners. Equally significant has been
the establishment of over 200 locally man-
aged marine areas [FIMMA). The Navua
Corge Conservation Area is a privafely
managed protected area of a Site of No-
tional Significance, leased by the NLTB
on behalf of the landowners. It was subse-
quently nominated and listed as Fiji's first
Ramsar site, as a wetland of international
significance. The Department of Water
and Sewerage and the Fiji Electricity
Authority hold reserves, leased from their
landowners, for water catchment protec-
fion purposes in areas that are also of eco-
logical significance. Amongst these are
some of great ecological significance for
example: Vaturu, Monasavu and Savura.

Ministry of Foreign Affairs & International Cooperation
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Table 4.10: Sector: Environment/ Biodiversity

Specific climate impacts

Climate risk
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Sensitivity fo climate change
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Possible adaptation options

® increased risk of fires that destroy
habitats
o shifts in lafitudinal and altitudinal
distributions of flora and faung;
shifing habitats/ boundaries of
pollinators and seed dispersers
(forest insects, birds and other
species)
decreased food sources for ani-
mals especially for fish and eels
plants and animal stress, nega-
tively impacting on health, pro-
duction and reproductive capac-
ity
significant risk of insect extinction
(tropical insects are relatively sen-
sitive fo temperature change and
are currently living very close o
their  physiologically — optimum
temperature
outbreaks of invasive species

Droughts/ heat spells

plant and animal stress,
negatively impacting on
health, production and repro
ductive capacity

increase in invasive species
species extinction

Heavy rainfall / flooding

plant and animal stress,
negatively impacting on
health, production and repro
ductive capacity

waste accumulation by tropi
cal cyclones (both organic
and inorganic eg. building
waste)

spread of invasive species
species extinction

Cyclones / storms

Saltwater infrusion plant and animal stress,
negatively impacting on
health, production and repro
ductive capacity

species extinction

risk coastal animal and plant
extinction due to diminish
ment or disappearance of the
aerial extent of habitats

Cooastal erosion

® lack of awareness on environ-
mental issues

® lack of means and incentives to
profect biodiversity (especially in
remote areas)

® lack of enforcement of environ-
mental legislation

® unclear responsibilities and lim-
ited human resources fo manage
environmental issues especially
between urban and rural areas

® increased use of pollutants (insec-
ficides, pesticides, herbicides|

e changes on flowering patterns

e extraction of coral, sand and
gravel for construction purposes

® destruction of breeding grounds
for animals (birds, turtles, efc.)

® some plant and animal species
are intolerant fo moisture

Ministry of Foreign Affairs & International Cooperation -

e Existing nature reserves eg.
PAC initiatives

® promotion of ecofourism as a

driving force for environmen

tal protection and biodiversity

conservation

delineation of buffer and re

habilitation zones

relocation of endangered

species

existing plant resource data

base especially for crops

existing EIA

existing integrated develop

ment framework

existing litter decree
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Human health and
vulnerability to climate
change

Climate change negatively impacts the
health-

clean air, safe and sufficient water, food

basic determinants of human

and shelter. Direct impacts of climate
change on health include injury, disease
and death from extreme heat and cold,
cyclones, floods and droughts. Indirect
increases in vecfor-

impacts  include

borne, waterborne,  cardiovascular,
respiratory and renal diseases and psy-
chosocial impacts from increase in the
range and number of disease spreading
vectors, compromised food and water
sources, livelihood losses and popula-
tion displacement. Fiji is especially vul-
neroble to adverse health impacts of
climate change, due to ifs small size
geographical size, exposure to exireme
climate events and a small economy that

depends largely on natural resources.

This subsection demonstrates the impacts
of climate variables, like femperature
and rainfall and exireme events on hu-
man health in Fiji and lists some adop-
fation measures that need to be imple-
mented. There are clear links between
climate and communicable diseases
(CDs or infectious diseases) like dengue
and typhoid fevers, leptospirosis and di-
arrhoeal illnesses and between extreme
climate events like floods and droughts
and malnutriion.  Anecdotal evidence
from health practitioners also suggests
a link with non-communicable diseases
(NCDs), particularly those related  to
While further

research is required to identify the true

nufriional ~ deficiencies.
burden of climate-atiributable health risks
in Fiji, enough evidence exists globally fo
underscore adaptation and mitigation in
the health and related sectors (in partficu-
lar, energy, transport, water, housing and
agriculture).

Ministry of Foreign Affairs & International Cooperation

Key Health Indicators
for Fiji

In  recent vyears, Fiji's population
(868,000 in 2011) has increased at a
rate of 1% per year. In the past 50 years,
the rural population has decreased from
70% 1o just under 50% of the total, which
has put significant strain on services in
urban areas, in parficular water and sani-
fation. Gross national income per capita
has been stable at around $4500 over
the past 5 years. Overall, 23% of the
population live on less that $2 per day
(US$ PPP); 43% of rural population and
18% of the urban population live below
the poverty line. Income is unequally dis-
tributed: the top 20% of earners receive
50% of the income, while the poor
est 20% receive only 6% (World Bank,
2012). Government health expenditure
is approximately 3.7% of gross domestic
product annually (Snowdon, 2012).

In 2010, the top two causes of mor
fality were diseases of the circulatory
system and endocrine, nutritional and
metabolic diseases. Child mortality fell
from 23.2/1000 live births in 2009 to
17.7 /1000 live births in 2010. Mater-
nal mortality fell from 27.5/100,000
live births in 2009 to 22.6,/100,000
live births in 2010 [Ministry of Health,
2011). Poverty, the inability of many fo
buy sufficient food and unhealthy diets
has caused significant amounts of mi-
cronutfrient (especially iodine and iron)
malnutrition (Snowdon, 2012). A survey
of youth in the Suva-Nausori corridor re-
vealed that 26% of females and 17% of
males were overweight, more than 30%
of IndoFijian students were underweight
and less than 30% of students engaged
in any physical activity (Tuiketei et al.,
2010).

Approximately 82% of all deaths in
Fiji are affributed to NCDs (WHO,
2011). Of these, 42% are from car

diovascular diseases alone. As per the
Fiji NCD STEPS Survey report 2002, the
prevalence of diabetes was 16.2% and
prevalence of hypertension was 19.1%
(Ministry of Health, 2005). These rafes
are anticipated to have increased in the
2011 NCD STEPS Survey. Inferestingly,
though unfortunately, mortality due to
diabetes for 2011 was recorded fo be
53.5% more than in 2010. The preva-
lence of cancers in 2011 was nofed fo
be 10.9% with the female to male ratio

being 3:1 (MoH, 2012al).

With regards to CDs, the incidence of tu-
berculosis, a disease of poverty, declined
between 2009 and 2010 (Ministry of
Health, 2011). In the last 50 years, about
six distinct outbreaks of dengue were ex-
perienced in the counfry. On average,
about 20-100 cases of leptospirosis are
reported in the country annually. While
data shows that the incidence [number
of cases per 100,000 of population)
of typhoid fever may be increasing, im-
proved diagnostic and reportfing since
2005 may help explain the rise in num-
bers. Together, dengue fever, leptospiro-
sis and typhoid fever are considered the
counfry's “Three Plagues” and with diar-
thoea, are major public health concerns
(PCCAPHH, 2012). In 2010, 19,234
cases of diarrhoea were recorded na-
tionally (Ministry of Health, 2011). Be-
tween 1995 and 2010, the incidence
of diarthoea was nearly always more
than 500 cases per month (PCCAPHH,
2012). While diarthoea is known glob-
ally to be sensitive to climate conditions,
poor water and sanifation concerns also
play a major role. Nearly all of the popu-
lation is said to have access to improved
water sources, but 70% of the rural popu-
lation do not have improved sanitation
(World Bank, 2012).
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Observed Impacts

of Historical Climate
Variability on Human
Health in Fiji

Evidence is growing globally of various
health outcomes being sensifive to, or neg-
afively affected by climate variability and
change. Global evidence also shows that
climate change will negatively impact en-
vironmental and socioeconomic defermi-
nants of health, which in turn will result in
a higher global burden of communicable
and non-communicable diseases (VWHO,
2009). Results of studies on the climate-
sensitivity of diseases and health determi-
nants in Fiji are summarised below.

Communicable Diseases

Dengue fever: In a study conducted in
1999, positive correlations were identi-
fied for dengue and la Nina conditions
in the Pacific (Hales et al., 1999). Of the
eight dengue outbreaks that occurred in
Fiji over the last 50 years, 7 occurred dur-
ing periods of la Nina [wet condifions),
while the 1998 outbreak occurred dur-
ing the an El Nino (dry conditions) period
(PCCAPHH, 2012). It is thought this was
due fo people sforing water in un-cov-
ered containers close to their homes and
that these containers were ideal breed-
ing sites for the Aedes mosquito (FMS,
2003a). Following the floods in January
and March, 2012, the incidence of den-
gue fever was very high in the Western
Division. Vector indices and dengue case
numbers both peaked a month following
the respective floods. The highest number
of laboratory confirmed cases were not-
ed in the Lautoka and Nadi sub-divisions
(Ministry of Health, 2012b).

Dengue outcomes in Lautoka following
the floods were consistent with the results
for Lautoka in Table 4.11 below.

The joint Ministry of Health-\WHO-UNDP
Piloting Climate Change Adaptation fo
Protect Human Health utilised  historical
monthly climate and communicable dis-
ease data from 1995-2009 and identi-
fied the following associations between
dengue and climate conditions.

Ministry of Foreign Affairs & International Cooperation
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Table 4.11: Summary of Poisson Regression between Monthly Dengue Fever Cases and Monthly Climate Variables in Four Medical Sub-Divisions in Fiji

Medical Sub-

Climate variable/model®

Strength of Association

division

(pseudo r2 value)

Ba Rainfall (mm) - lage 1, 2, 3 0.3,0.27,0.32 a Seasonally adjusted, using a
dummy variable for months.
Maxtemp (°C)d-lag O, 1, 2, 3 0.29,0.38, 0.32, 0.29
b All results are significant to
Mintemp (°Cle- lag 2 0.25 the 5% level (pvalues < 0.05)
Relative Humidity (%)- lag 1 0.34 c Lags refer to the relationship
between disease numbers in
Best Model: Rainfall, Maxtemp, Humidity atlag 1 0.39 a particular month and cli
) mate
Bua Rainfall-lag O, 1, 2 0.4,0.3,0.37 condifions of the same month
Maxtemp- lag O, 2, 3 0.37,0.33,0.31 leig O, €7 I, 2, & mei:
prior (lags 1, 2, 3] respec
Mintemp-lag O, 1, 2, 3 0.35,0.30, 0.32, 0.31 el
Humidity: lag 0 0.33 d Maximum femperature
Best model: Rainfall, Maxtemp, Minfemp atlag O 0.52 & Minimum femperature
Lautoka Rainfall- lag 1 0.42
Maoxtemp- lag 1 0.53
Mintemp- lag 1 0.27
Best model- Rainfall, Maxtemp, Mintemp atlag 1~ 0.54
Suva Rainfall- lag 2 0.47
Maxtemp- lag 3 0.50
Mintemp- lag O, 2 0.57,0.52
Humidity- lag 2 0.47
Best model- All four climate variables at lag 2 0.6
(Source: PCCAPHH, 2012)
Lowess smoother
Where higher ? values are seen (lau- 2 o
toka, Suva and Bua) climate conditions .
can be said fo explain dengue fever out-
comes fo a greater extent. In other sub-
o
divisions, the associations were weaker - .
but sfill statistically significant. Relation- g o
ships between dengue and climate ap- = U
peared fo be non linear. For example, in .
the Bua sub-division, night time tfempero- o
fures above a threshold of approximately
25°C  appear conducive fo dengue ¢ . ° .
fransmission, with a time lag of 2 months o 0000000000000
T T T T T
(Figure 4.13). 21 22 23 , 24 25
fmin

bandwidth = .8

Figure 4.13: Monthly dengue cases vs. Average Monthly Minimum Temperature Two
Months Prior in Bua

Ministry of Foreign Affairs & International Cooperation



Further work was done fo defermine the
association between dengue fever and
exireme climate events like droughts, cy-
clones and floods. The likelihood of a
dengue outbreak in Ba, one month after
floods caused by tropical depressions
was 10 times more than months when
no fropical depression occurred. Further-
more, the likelihood of a dengue outbreak
in Ba during drought months was 5 times
more than months without droughts.

Diarrhoeal llinesses: Singh et al. (2001)
undertook a study of diarrhea in infants

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

in Fiji and showed positive associations
with very low and very high rainfall and
increasing ftemperature (lagged by one
month). Singh et al. noted a 3% increase
in diarthea cases for every 1°C increase
in temperature, controlling for seasons.
Higher temperatures create conditions
that allow pathogens to proliferate while
water supply and safety, as well as sanita-
tion and hygiene are compromised during
periods of droughts and floods. Following
the March 2012 floods in the Western Di-
vision, water supply and safety were com-
promised in both urban and rural flood-aF

I Impact, Vulnerability & Adaptation |

fected areas, resulting in a high incidence
of diarthea. In many areas, water frucks
supplied water to offected families; 2779
WASH kits (containing water purification
fablets, water confainers and soap), 40
large tanks and bladders, 7,000 water
containers, and 9600 sachets of Oral
Rehydration Salts (ORS) were also disrib-
uted (UNOCHA Pacific, 2012). Analysis
by the PCCAPHH project produced the
following associations between climate
and diarrhea.

Table 4.12: Associations between Monthly Diarrhoeal Illnesses and Monthly Climate Variables in Three Medical Sub-Divisions in Fiji, 1995-2009

Medical Sub-

division

Climate variable/modela

(pseudo r? value)®

Strength of Association

Notes:

a Seasonally adjusted, using a

Ba Rainfal-lag 1 0.1 dummy variable for months.
Maxtemp- lag 3 0.06
MIn@mp—log 3 0.07 b All results are significant to
Humidity- lag 1 0.14 the 5% level [pvalues < 0.05)
Best model: All for climate variables above 0.17 ¢ lags refer to the relationship
Bue Rainfal- lag O 0.12 between disease numbers in
Maxtemp-lag O, 1, 2 Al ~0.10 a particular month and cli
Mintemp- lag 0-3 Al ~0.10 mate condifions of the same
Humidity- lag 2 0.12 month {lag O), or 1, 2, 3
months prior (lags 1, 2, 3)
Best model: Rainfall, Maxtemp, Mintemp at lag O 0.13 respectively.
Swa i/\e;r;iz”r{w:f?o;,s , :81 d Maximum temperature
Mintemp- log 3 ~0.4 e Minimum temperature
Best model: Three climate variables above at lag 3 0.41
(Source: PCCAPHH, 2012)
Lowess Smoother
It is clear from the above table that other 3
than in the Suva sub-division, the linear °
associations between monthly diarrhea
[ ]
and monthly climate conditions are quite .
o
weak. When the same data was anal S ] e ®eo
ysed using the Lowess smoothing for the g . o
Suva sub-division however, the following E oo ° o . ®
[ ) [ ]
U-shaped curve was noted, similar to 3 L oC ° o °
findings by Singh et al. (2001) (Fig. 2). = °
This shows that in the Suva sub-division, .
diarthoea cases are higher during peri- e _ee®
o ® ® o 2o
ods of very low and very high rainfall, o '*aQ'; e .5?..):0. e %
but more pronounced during drier peri- : o o o o
bandwidth = .8 RR

ods (PCCAPHH, 2012).

Figure 4.14 Monthly Diarrhoea Cases vs. Average Monthly Rainfall in the Same Month

in Suva
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Inferesting associations were also noted with minimum temperature in Suva for the same month and a one-month lag (Fig. 3 be-
low). Both graphs suggest that 25°C is the threshold minimum [nighttime| tfemperature, beyond which diarthoea cases increase in
the Suva subdivisions (PCCAPHH, 2012). It is important to consider minimum femperatures as colder tfemperatures will inhibit the
proliferation of certain pathogens.

Lowess smoother Lowess smoother
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Figure 4.15: Association between Monthly Diarrhoea Cases and Minimum Temperature at Lags 0 (left) and 1 (right) in Suva

Analysis also revealed strong positive as-
sociafions with extreme eventfs like floods
and cyclones in the Ba medical sub-
division. The likelihood of a diarrhoea
outbreak in Ba one month after flooding
caused by fropical depressions is 9 fimes
more than months in which fropical de-
pressions do not occur. In comparison,
the likelihood of a diarrhoea outbreak
one month after all floods is 3.5 fimes

higher than all months without flooding
(PCCAPHH, 2012).

Analysis above shows the need to design
adaptation measures to both abrupt and
on-going changes in the climate, noting
all the while the communicable diseases
to tend to rise following natural climate
disasters.

Typhoid Fever is endemic in Fiji. Out
breaks have been noted following floods
and 2 months affer cyclones (Jenkins,
2010; Ram et al., 1983) and mass
food distribution events. Outbreaks in
Koroboya and Naitasiri {Tavua medical

Ministry of Foreign Affairs & International Cooperation

subdivision) and Nanoko (Nadroga-
Navosa sub-division] in 2012 demon-
strated that poverty, poor sanitation and
hygiene and the movement of healthy
carriers are also significant risk factors.
The Western Division experienced ty-
phoid outbreaks following the January
and March 2012 floods, with the high-
est number of cases reported in the Ba
sub-division, followed by the Nadi and
Lautoka sub-divisions. Particularly follow-
ing floods and cyclones, the close prox-
imity of people in evacuation centres and
compromised sanitary and hygiene facili-
fies in evacuation centres also contributes
to transmission of typhoid. The Ministry
of Health launched a public campaign
following the floods and distributed more
than 8000 information, education and
communication materials on preventing
typhoid fever and on health during natu-
ral disasters (Ministry of Health, 2012b).
Analysis by the PCCAPHH project pro-
duced the following associations be-
tween climate and typhoid fever.
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Table 4.13. Summary of Poisson Regression between Monthly Typhoid Fever Cases and Monthly Climate Variables in Two Medical Sub-Divisions in

Fiji, 1995-2009

Medical Sub-
division

Ba

Bua

Climate variable/model

Rainfall-lag 1, 2, 3
Maxtemp- lag O, 3
Mintemp- lag 1, 2

Humidity- lag O, 1

Best model- Rainfall and Minfemp at lag 2

Rainfall- lag O
Mintemp- lag O, 3
Humidity- lag 3

Best model- Rainfall and Mintemp at lag O

(Source: PCCAPHH, 2012)

Strength of Association

(pseudo r2 value)

0.47,0.63, 0.49
0.47, 0.49

0.46, 0.52, 0.46
0.48, 0.46,0.47,0.5

0.66

0.35
0.36, 0.36
0.35

0.36

Typhoid outbreaks in the Ba sub-division
are explained fo a significant extent by
rainfall and minimum temperature of the
area. Results for the Bua subdivision i-
lustrate that other socioeconomic defer
minants can explain typhoid outbreaks in
the area.

Leptospirosis. Over the last 15 years,
between 20-100 cases of leptospiro-
sis have been reported in Fiji annually.
While leptospirosis is endemic in Fiji,
outbreaks also occur. Globally, leptospi-
rosis is known fo be sensitive to higher
temperatures and higher rainfall patterns
in fropical areas. In Fiji, young male
farmers are at higher risk as their occupa-
fions expose them to infected animals or
soil and water contaminated by infected
animals. It is thought that especially fol-
lowing floods and cyclones, people and
leptospirosis vectors (domestic animals,
rats] come into closer proximity, increas-
ing the risk of transmission (PCCAPHH,
2012). For example, leptospirosis out-
breaks were noted following floods in

Notes:
a Seasonally adjusted, using a
dummy variable for months.

b All results are significant to
the 5% level (p-values < 0.05)

c Lags refer to the relationship
between disease numbers in
a particular month and cli
mate conditions of the same
month (lag 0), or 1, 2, 3
months prior (lags 1, 2, 3]
respectively.

d Maximum temperature

e Minimum femperature

January and March 2012 in the West
ern Division. In some cases, outbreaks
occurred in evacuation cenfres where
people were in close proximity. Further-
more, rodents in Ba fown are thought fo
have caused outbreaks in town areas fol-
lowing the January and March floods in
2012 (Ministry of Health, 2012¢). The
highest numbers of cases following the
floods were reported from the Lautoka
subdivision, followed by the Ba, Nadi
and Nadroga-Navosa sub-divisions. The
highest number of deaths due to lepto-
spirosis was also from the Lautoka Divi-
sional Hospital. Health promotional mes-
sages fo prevent leptospirosis were aired
on Fiji TV and FBC, while approximately
6200 information, education and com-
munication materials on the same subject
were distributed to the public (Ministry of
Health, 2012b).

Analysis by the PCCAPHH project pro-

duced the following associations be-
tween climate and leptospirosis.

Ministry of Foreign Affairs & International Cooperation
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Table 4.14: Summary of Poisson Regression between Monthly Leptospirosis Cases and Monthly Climate Variables in Two Medical Sub-Divisions in
Fiji, 1995-2009

Me.d?ccﬂ Sub- Climate variable/modele Strength c;F Assocbicllion
division (pseudo r2 value)
Ba Rainfall- lag 2 0.3
Maxtemp- lag 1, 2 0.32,0.3
Humidity- lag 1, 2 0.3,0.3
Best model: Rainfall lag 2 and Mintemp lag 1 0.35
Bua Rainfall-lag O, 2, 3 0.42, 0.4, 0.48
Maxtemp- lag O, 3 0.38,0.45
Mintemp-lag O, 1, 2, 3 0.4 (all)
Humidity- lag O, 1 0.45, 0.40
Best model: Rainfall, Maxtemp, Mintemp atlag 3~ 0.59
(Source: PCCAPHH, 2012)
The sftrongest correlation between av-  of Health, 2012¢).
erage monthly climate conditions and
monthly leptospirosis was noted  for N.On'communlcable
the Bua sub-division, with a model that Diseases
combined rainfall, maximum temperate
While  noncommunicable  diseases

and minimum femperature at a lag of 3
months.

Sexually Transmitted Infections: \While
no quantitative studies have been un-
dertaken fo defermine the association
between sexually transmitted infections
(STls) and the climate in Fiji, some ob-
servafions following the January and
March floods in the Western Division
are noted below. Medical practitioners
nofed an increase in unsafe sexual ac-
fivities, particulorly among  teenagers
and youths, and especially so in evacua-
fion centres. As a result, group activities
like yagona consumption were banned
in most evacuation centres to encour-
age parents to supervise their children.
Furthermore, cases of rape and incest
were also nofed, especially on unaccom-
panied women in evacuation centres.
To prevent further cases, police officers
were posfed at evacuation centres and
where necessary, women were housed
in separate rooms in evacuations centres
and provided police protection [Ministry

Ministry of Foreign Affairs & International Cooperation

(NCDs) are known globally to be sensi-
five fo diet, no quantitative studies have
been undertaken fo demonsfrate asso-
ciations between NCDs and the climate
in Fiji. Thus, this is an area of research,
especially as some examples of associa-
fions are sfarting to become more visible
and as NCDs are significant health prob-
lems. Some of the pathways in which
climate change can affect NCDs are
explored below.

Heat-related illnesses: While Fiji does
not experience heatwaves like those ex-
perienced in many femperate countries,
hotter days and nights are expected fo
create condifions where people engage
in less physical activity [working on farms
or exercising outside). This can lead to
a rise in obesity, which is a risk factor
for many NCDs like diabetes, cardiovas-
cular illnesses, musculo-skeletal disorders
(like gout and osteoarthritis) and some
cancers like endometrial, breast, rectal
and colon cancer (National Food and

Notes:
a Seasonally adjusted, using a
dummy variable for months.

b All results are significant to
the 5% level [pvalues < 0.05)

c Lags refer to the relationship
between disease numbers in
a particular month and cli
mate conditions of the same
month (lag O), or 1, 2, 3
months prior (lags 1, 2, 3)
respectively.

d Maximum temperature

e Minimum temperature

Nutrition Centre and Minisiry of Health,
2009). Increased heat levels could also
cause increased restlessness in  high
blood pressure patients, creating condi-
tions for increase in related illnesses.

Malnutrition-related illnesses: Perhaps
the most important pofential pathway
linking climate change and NCDs s via
food and nutrition. Currently, endocrine,
nutritional and metabolic diseases are the
second most common cause of mortality
in Fiji (Ministry of Health, 2011]. Extreme
temperatures, as well as natural disasters
like droughts, cyclones and floods cause
significant damage to agricultural output.
More than 12,000 farmers lost their
crops and the agriculture sector overall
incurred a loss of more than FJD16m after
the March 2012 floods [UNOCHA Po-
cific, 2012), which resulted in fresh fruit
and vegetable shortages throughout the
Western Division. The Minisiry of Health
distributed nutritional  supplements  that
included Vitamin A and micronutrients
fo avoid malnutrition in flood-affected
(UNOCHA  Pacific, 2012).

Where farms are unable to recover from

families

natural disasters, longterm shortages of
fresh, local fruits and vegetables are ex-
perienced. As a result, people consume



canned and preserved food, which are
often high in salt and sugar. Excessive
amounts of salt and sugar increase the
risk of illnesses like high-blood pressure,
strokes and cardio-vascular diseases, di-
abetes and obesity. Anecdotal evidence
suggests an increase in diabetic footsep-
sis among people of the Eastern Division
2 years after Cyclone Tomas’ destruction
of farms in the area.

Climate change is also causing sea sur-
face temperatures and sea levels to rise
and dltering the mixing of ocean layers
which reduce nutrient availability and fish
supply. Rising sea surface temperatures
and increasing variability in the form of
the El Nino Southern Oscillation will neg-
afively impact coral reefs, leading to fur-
ther reduction in fisheries (FAO, 2008).
Seafood is an important source of profein
in Fiji and the lack of fresh fish will fur
ther push consumers to buy canned fish,
which are normally high in salt.

In the longterm, damages suffered by
the agriculture and fisheries sectors may
create significant food security issues,
including very large increases in NCDs
and very high dependence on imported
food:s.

Death and injury from extreme events:
Drowning from swimming in flooded riv-
ers, or trying to cross flooded crossings
is @ major cause of death during floods
and cyclones. A summary of deaths from
recent major cyclones and floods is pre-
sented below.
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Deaths cause grief and sorrow in affected
families and if families lose their bread-
winners, then their losses are greater. Re-
lated impact on the mental health of fam-
ily and friends is varied yet quite notable.
The possibility of depression and sfress
increases during such times.

Psychological impacts

A largely neglected health impact of cli-
mate change and extreme climate events,
the UNOCHA Pacific coordinated Hu-
manitarian Response Team recognized
this as an important area following the
March 2012 floods [UNOCHA Pacific,
2012). Psychological stress and depres-
sion can arise from loss of livelihoods
[e.g. drought damage to crops), death of
or severe injury to family members, loss
of homes to floods and/or cyclones, the
inability to recover from disasters, con-
flict over limited resources like water/
productive land and the relocation or
displacement of populations to less vul-
nerable, and in some cases more vulner-
able areas. It can affect adults, children
and youth and can take the form of “so-
cial isolation, mental disorders, reduced
socio-economic sfatus and  associated

health problems” (WHO, 2009: 12).

Access to Health Services

Hurricane Ami (January 2003) caused
FID$ 857,000 of damage to health in-
frastructure (FMS, 2003b). The March
2012 floods caused FJD 607,000 dam-
age to health infrastructure (UNOCHA,
2012). Buildings, equipment, drugs and
records get damaged from water and

Table 4.15: Deaths during major recent cyclones and floods

Extreme Event
Hurricane Ami (January 2003)

Floods due to Tropical Depression (Janu-

ary 2009)

Tropical

2009)

Floods due fo Tropical Depression

[March 2012)

Cyclone  Mick (December

No. of deaths Source
17 FMS, 2003b.
1 McGree at al.,
2010.
Q ABC News, 2009.

UNOCHA Pacific,
2012.
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wind and replacement costs are very
high. Electricity and water cufs also se-
verely limit the operability of health fa-
cilities. In addition, access to health fo-
ciliies and affected communities is also
cutoff by flooded roads and bridges.
Transporting emergency cases fo hospi-
tals becomes difficult during such fimes
(Ministry of Health, 2012c). The Minis-
fry of Health is currently undertaking the
terminal review of its Health Emergency
and Disaster Management Action Plan,
which will see the development of Stan-
dard Operating Procedures o address
these issues. During disaster periods,
health teams comprising medical officers,
nurses, environmental health officers and
dieficians undertake shift clinics in evacu-
ation cenfres and communities fo main-
fain population access to health services.

Projected Impacts of Cli-
mate Change on Human
Health in Fiji

Fiji's climate is projected to warm over
the coming century. Days and nights are
expected fo become warmer, with 35°C
days and over 16C°- 21°C nights be-
coming regular occurrences by 2100.
Cenerally, the country is projected to
get drier and sea levels are expected to
rise (Government of Fiji, 2012). These
changes will have profound impacts on
availability of water, agriculture and food
and living conditions. In other words, cli-
mate change will continue to compromise
the basic deferminants of human health.

Studies undertaken using the PACCLIM
model in 2005 (Government of the Fiji
Islands, 2005) projected increases in
the incidence of dengue fever, diarrhoea
and nutrition related illnesses in Fiji. Us-
ing 1990 as the baseline, 43% of Viti
levu was found to be at low risk of @
dengue outbreak. By 2100, even under
the B2 (sustainable development) sce-
nario, only 21% of Viti levu (inferior of
the island] was projected to be at low

Ministry of Foreign Affairs & International Cooperation
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risk of a dengue outbreak, with the re-
mainder of the population estimated fo
be at moderate to high risk of an our
break. When the worst case scenario
(A2) was considered, 45% of Viti Levu's
population was projected to be af high
fo extreme risk of an outbreak by 2100.
The study also concluded that as a result
of warming, the frequency of epidemics
may increase, epidemics may cease fo
be seasonal (occur at any time of the
year) and even become endemic, and
the morbidity and mortality from epidem-
ics could rise significantly.

The same study concluded that as Fiji
frends towards a warmer climate with
more frequent droughts, water and sani-
fation would be compromised leading to
increased diarrhoeal outbreaks. Nutrition
related illnesses were also projected fo
increase as exireme events occur more
frequently and increase in infensity. Fi-
nally, the study projected serious health
impacts if climate change disrupted Fiji's
social, economic and ecological systems
(Government of the Fiji Islands, 2005).

Failure to adapt locally and mitigate
globally would result in the above im-
pacts being felt in Fiji. Some adaptation
measures fo protect human health from
climate change are listed below.

Health sector adaptation measures

It is important fo note that improved hu-
man health outcomes will depend on
adaptation and progress in ALL develop-
ment sectors. Many adaptation options
for the health sector involve sfrengthening
existing disease surveillance; monitoring
and control measures while others re-
quire systematically incorporating climate
information in health planning and inter-
ventions. Some health adaptation mea-
sures for Fiji include:
e Confinuous health vulnerability as-
sessment for communicable and

Ministry of Foreign Affairs & International Cooperation

non-communicable diseases and
for safety and accessibility of
health facilities/healthcare.

® Improve access fo primary health
care.

® Infegrated vector management by
building or strengthening partner-
ships with relevant stakeholders.

® Facilitate ropid and accurate dis-
ease nofification.

® |dentify and protect the health of
the most vulnerable members of
society (elderly, disabled, women,
children, poor).

® Vaccinate humans against diseases
like typhoid fever and livestock and
pets against diseases like leptospi-
rosis.

® On-going education and fraining
on climate change, disaster risk re-
duction, community health adapta-
tion, efc.

® Incorporate climate change into
existing health policies and plans.

Natural disaster-specific measures
include:

e Strengthen  disaster  risk  reduc-
fion, recovery and response pro-
grammes. This includes Standard
Operating Procedures and health
staff and facilities being adequate-
ly resourced (funding, personal
profective equipment, food rations,

elecfrich‘y, water, communications).

® Improve  coordination  among
infersecforal  partners  [DISMAC
and UN Humanitarian Assistance

group).

® Develop or strengthen early warn-
ing systems.

e Climate-proof health infrastructure.
This includes relocating health fa-
cilities if they are in vulnerable ar
eas, ensuring facilities have back-
up or renewable electricity, water
le.g. installation of water tanks),
sufficient drugs and supplies during
natural disasters and undertaking

regular repair and mainfenance.
Adaptation in other sectors:

Water, agricu/fure, rural deve/opmem‘,
housing, environment, community em-
powerment and livelihoods, energy, etc

The WHO argues that human health
should be the bottom line of all adapta-
fion activities and programmes (WHO,
2009). A healthy population is a resilient
population and for these reasons, ALl
development sectors in Fiji must aim to
improve human health outcomes through
their adaptation activities. Some  prior-
ity sectoral and infersectoral adaptation
measures are highlighted below.

* Provide clean water; improve sani-
fation and household  disinfection
especially in areas where disease
incidence is higher.

* Improve social indicators like edu-
cation, women's  empowerment,
improved housing and equitable ac-
cess fo development opportunities.

® |mprove economic indicators like em-
ployment rafe, alternative livelihoods
and access fo markets.

® FEnhance community resilience
against climate change and disas-
ters.

® Encourage agricultural diversification
and susfainable agriculture. Discour
age farming in marginal areas.

® The natural environment is a source
of food, shelter, medicine, clean wa-
ter and air. It also acts as a buffer
against extreme climate events like
floods and cyclones. Moreover, an
unpolluted environment is safe for hu-
man habitation whereas an altered
environment may create conditions
for disease microbes and vectors to
spread. (Corvalan et al., 2005). For
these reasons, ecosystems must be
profected from unsustainable use.

® local mitigation measures like in-
creased use of public fransportation,

walking/cycling instead of using



fossiHuel powered transport, use of
efficient wood-stoves that emit less
smoke create cobenefits for health
while reducing greenhouse gas emis-
sions. (Ministry of Health, 2012c;
WHO, 2009).

Summorﬂy, health facilities, healthcare
services, communicable and non-com-
municable diseases and all the basic
determinants of health are sensitive to
climate conditions. Impacts are projected
fo become worse as climate change con-
finues. This highlights the need for urgent
adaptation in the health and other de-
velopment sectors and urgent, up-scaled
mitigation of greenhouse gases globally.
To conclude, human health should be
the bottom-line of all adaptation activi-
ties and increased funds are required to
secure the necessary human and other
resources for adaptation to take place af
the required rafe.

Marine and Fisheries

Fiji lies within the Archipelagic Deep Bo-
sins Province (ARCH). The climate and
ocean within this province are influenced
by a complex current regime caused by
the occurrence of many islands, archi-
pelagos and seamounts. These forma-
tions divert oceanic circulation fo create
eddies resulting in upwelling, down well-
ing and other mesoscale processes. The
projected changes fo the key features of
the fropical Pacific Ocean surrounding
Fiji relative fo the long-term averages are
expected fo result in increases to sea sur-
face temperature, sea level and ocean
acidification. Changes to ocean currents
with increases in the South Pacific gyres
and reductions in nutrient supply are also
expected fo occur (Bell, JD et al. 2011).

Fiji is an archipelagic nafion with an EEZ
of 1.3million square kilometers. Fiji fish-
eries can be placed into six categories:
coastal commercial, coastal subsistence,
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offshore locally-based, offshore foreign-
based, freshwater and aquaculture. The
fisheries secfor contributed 1.9% of Fiji's
GDP with a USD 56.2million (Gillet,
2009). Fiji has a locally-based, industrial
fishery operating within and outside ifs
exclusive economic zone based mainly
on the longlining for albacore, yellow
fin and big eye tuna. Recent catches
from this fishery have averaged 13,
850 tonnes per year, worth >USD 67
million (Bell, JD et.al 2011). Fiji also li-
censes foreign fleets to fish for tuna in its
EEZ, although recent caiches by these
fleets have been only about 250 tonnes
but land significant catches (>10,000
fonnes| caught elsewhere in the region.
Exports of fishery products are about
9.1% of all exports including the access
fees paid by foreign fishing vessels, rep-
resenting 0.03% of all government rev-
enue and jobs directly related fo fisheries
represent about 3.8% of the total number
of jobs in Fiji (Gillet, 2009). Coastal fish-
eries also provide significant opportuni-
ties to eamn income for coastal communi-
ties throughout the country, with >90% of
households in representative communities
earning their first or second income from
catching and selling fish (Bell, JD et al.
2011).

In 2008, ADB profiled fishery production
in the Pacific with a general pattemn of
decreasing fotal national cafches going
from west to east across the region and
from equatorial o higher lafitudes. Fiji i-
lustrated a relatively large contribution of
non-tuna production.

Fisheries sector is the third largest primary
sector (Ministry of Finance and National
Planning, 2006). There are many small
outer islands in the lau, lomaiviti, Ya-
sawa and Rotuma that heavily rely on
fisheries resources for food and income.
The coastal fisheries are made up of four
components: demersal fish, near shore
pelagic fish, invertebrates targeted for
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export and invertebrates gleaned from in-
tertidal and subtidal areas. The total an-
nual catch was estimated to be 26,900
tonnes in 2007, worth USD 67.6mil-
lion. The commercial catch was 9500
tonnes. Demersal or bottom-dwelling fish
associated with coral reef, mangrove
and seagrass habitats were estimated
to make up 65% of the total cafch, sig-
nifying the healthy connections fo these
habitats to fisheries productivity (Bell, JD
etal. 2011). Climate change is expected
fo exacerbate the existing local threats to
coral reefs, mangroves, seagrasses and
intertidal flats in Fiji.

Climate and related oceanic variations
are already having significant impacts on
fish catches, both subsistence and com-
mercial. Coral bleaching is also likely to
have adverse effects on coastal biologi-
cal diversity and fisheries (DoE, 2005).
A combination of high rainfall accompa-
nying cyclonic activity and storm events,
as well as steep bare slopes causes
rapid runoff, river floods and sediment
discharges info the near-shore coral reef
habitats, adversely impacting the fisher
ies sector. Variafions in tuna catches are
especially significant during El Nifio and
La Nina years. For example, the EI Nifio
of 1997/98 negatively affected skip-
jack tuna catches highlighting the sensifiv-
ity of fish sfocks to changes in the climate.
Changes in migration patterns and depth
of fish stocks affect the distribution and
availability of tuna during such periods
and it is expected that changes in climate
may cause migratory shifts in tuna aggre-
gations fo other locations. Healthy reef
ecosystems and management of marine
areas both at a seascape and commu-
nity scale are strafegies fo build habitat
resilience to extreme climate variability.
Mangroves and associated coastal habi-
fats, coral reefs provide physical  buffers
and ecosystem services.

The main aquaculture commodities in
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Fiji include those produced for liveli-
hoods in coastal waters such as black
pearls, shrimp, seaweed and marine
ornamentals and Macrobrachium grown
in ponds. Tilapia, carp and milkfish are
also produced in freshwater ponds for
food security. Increasing SST, rainfall and
ocean acidification are expected to re-
duce the number of sites where seaweed
can be grown successfully and reduce
the survival and growth of ornamental
products [coral fragments and live rock),
pearl oysfer spat and sea cucumbers.
Higher rainfall and air temperatures are
expected to have positive effects on
pond aquaculiure. The projected effects
of climate change on aquaculture in Fiji
are mixed.

Average national fish consumption in Fiji
is estimated to be 21kg per person per
year, well below the recommended lev-
els for good nutrition (SPC 2008). In rural
areas, about 50% of this consumption
is supplied from subsistence fishing yet
coastal habitats are estimated to be able
to supply a small surplus (5 kg per per-
son] above the recommended consump-
fion level of 35 kg per person per year.
Fiji will have an increasing fofal demand
for fish for food security due to the pre-
dicted population growth. Consequently,
the current estimated fish surplus is ex-
pected to change to a shortfall of 3kg
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per person per year in 2050 and 9 kg
per person per year in 2100. Fiji faces
further declines in the fish available per
person due fo the combined effects of
population growth and climate change.
(Bell, JD et al. 2011).

Forestry

Fiji forests include natural forests and
mangroves, which are imporfant eco-
systems for ferrestrial biodiversity and a
provider of essential environmental ser
vices such as carbon sequestration, soil
conservation and regulation of the wa-
ter cycle. Fiji has a fotal forest cover of
58% of the fotal land area, comprising
of native forest (899,22%ha), planta-
tion forest (116,488ha) and mangrove
forest (38,742ha) (NAR January, 2010).
Plantation forests of mainly pine and ma-
hogany account for 13% of total forest
area. Natural forests and forest planta-
fions contribute on average 1.2% of the
GDP and 4.1% of export earnings (NAR
January, 2010). The performance of the
sector in the past few years has been
poor due fo complex institutional environ-
ment in which the secfor operates, such
that a decline by 1.6% in 2007 and
3.4% in 2008. However, a recovery in
the foresiry sector as government puts in
place measures to address the current in-
stitutional constraints. The National Forest

inventory, formalization of the Fiji Forest
Policy Statement and the National Forest
Program provides the framework for the
sustainable management of Fiji's forest
resources (NAR January, 2010).

The Forestry Department is also col
laborating with NGOs, SPC/GIZ and
the Department of Environment through
a four year GEF funded project of
US$3.7million on the conservation of
Sovi Basi located in Naitasiri and No-
mosi provinces. In Fiji, the management
of productive plantations and their exten-
sion has a significant potential for high
value fimber supply and rural develop-
ment. However, forest planfations are
sensifive to forest fires caused by droughts
and heat spells or windbreaks caused by
cyclones. Sensitivity of the natural forest
ecosystems is relatively high mainly to
population growth and the demand for
greater agricultural production for food
security, thus leading fo deforestation.

The current lack of financial competitive-
ness with agricultural land is potentially @
maijor factor for forests being degraded
or converted, thus leads to soil erosion
and compaction or even landslides on
steep slopes during heavy rainfall. Man-
grove forests are highly sensitive when
mangroves are cut for fuelwood or the
land is reclaimed for residential land.



Table 4.16 Sector: Forestry

Climate risk
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Impact, Vulnerability & Adaptation

Droughts/ heat
spells

Heavy rainfall/
flooding

Cyclones/ storms

Saltwater infrusion

Coastal erosion

Specific climate impacts

® Increased forest fire risk

® Erosion of soil and soil nutrients
® Changes in seasonality (flower
ing seasons) of tropical forests
Loss of traditional plants and other
important elements of biodiversity
Negative impact on hydrology
Reduced regeneration and de-
creased forest growth

Plant stress, forest degradation (par-
ficularly monocultures are subject to
wind gusfs, pests and diseases).
Spread of pathogens causing pest
and diseases affecfing roots of frees
Shifting habitats/ boundaries of pol
linators and seed dispersers (forest
insects, birds and other species|
Outbreak of invasive species

Erosion of soils

Llandslide on steep slopes
Spread of pathogens causing
pest and diseases affecting
roofs and frees

Loss of forest animals

Shifts in flowering patterns eg.
fruit trees

Damage fo infrastructure eg.
sawmills, roads

Decreased forest production
eg. forest products

Loss of income

Loss of employment

® Damage fo windbreaks

Damage to frees on the coastline

due fo salt spray

Spread of pathogens causing

pest and diseases affecting frees

o Plant sfress and forest degradation
(particulary monoculiures are subject
fo wind gusfs, pests and diseases)

o Erosion of genefic diversity (eg.
damage to genebanks and
clonal orchards)

¢ Increase in free deformation and
damage

 Reduction in saw log quality

Spread of pests and diseases

Increased salinity levels in soils
in coastal areas

Growth of inland frees species
is affected

Loss of traditional plants and other
important elements of biodiversity

® Frosion of soils in lowdying
coastal areas due o wave surg-
es and flooding

® Decrease of mangrove area

® loss of coastal tree species

Sensitivity fo climate change

e Llack of financial competifiveness
with agricultural land

o Risk of forest conversion due
fo higher demand for agricul
tural land caused by population
growth and climate change

e Forest degradation due to illegal

logging and fuelwood collection

Monocultures  subject to  wind

gusts, pesfs and diseases

e lack of financial resources for
sustainable forest management
[planting, pruning, thinning and
harvesting]

® Mangroves are cut for fuel wood
or are converfed info ofher land
use systems

® Mangroves are cut for illegal

residential areas caused by ur-

banization

Forests are often allocated on

steep slopes subject to erosion or

landslides

Lack of an effective fire manage-

ment system

lack of a current fire regulation

that covers areas outside the forest

Lack of /and accessibility to cur-

rent dafa and information espe-

cially on district level

Lack of forest owner and commu-

nity awareness and education on

new climate change issues (esp.

communication lines and proce-

dures)

Non-timer products ef. Sandal-

wood, sago palm are overhar

vested

® Damage fo reefs (=important pro-
tecfion for mangroves)
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Proposed Adaptation options

* Natural resistance of sustain

ably managed native forests

Effective management of forest

reserves minimizes potential im-

pacts such as floods and erosion

Existing policies (eg. REDD+

Policy)

Existing Fiji forest harvesfing

code of practice

Existing tree improvement pro

gramme for wind tolerant trees

Existing pilof projects on com

munity forest management eg.

Drawa natural forest

e Community awareness pro

grammes on SFM

Community tree planting

Use of agroforestry systems

Existing forestry frainings

Practice pollarding/ topping

to enhance wind resistance

® Reforestation and afforestation

programmes [plant local, en

demic and cyclone resistant

species)

Existing windbreaks

* Mangroves can move further
inland if no sfructure is prevent
ing it.
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Tourism

Tourism is the fasfest growing industry in
Fiji and is sensitive to climate conditions.
The tourism sector recorded a fotal of
674,913 international visitor arrivals re-
corded for the period January-December
2011 and represented a 6.8 per cent
increase over the 631,868 total record-
ed in 2010 (Ministry of Tourism, 2012).
Foreign exchange eamings from Fiji's
tourism now contribute an estimated FJD-
107 4million to the local economy (Bu-
reau of Statistics, June 2012). In 1998,
total tourism earnings were estimated
at F$568 million while sugar earned
F$244million in foreign exchange (Na-
rayan, 2000). Employment in the tour-
ism sector represent around 31% of the
country's tofal GDP and is responsible for
employing some 45,000 full time equiv-
alent jobs (Ministry of Tourism, 2012).

Climate risk in the fourism sector and
its infrastructure is high since cyclones
and high wind speeds; big waves, sea
surges; sea level rise; water shortage; in-
tensive rainfall events, flooding and land-
slides; drought and the risk of wildfire;
coral bleaching and storm damage to
reefs; health impacts can affect the tour
ist. Fiji's climate risk profile highlighted
that maximum daily rainfall of 200mm
is projected fo become less frequent

Table 4.17: Sector: Tourism

Climate risk
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by 2100 at various locations in Fii;
maximum winds exceeding 80knots at
selected locations in Fiji expectedly will
become more frequent than currently ob-
served. Tropical cyclones are one of the
most severe exireme events that have af
fected Fiji on numerous occasions in the
past 4 decades, usually from November
to April period but have also occurred
in October and May. On average, 1 fo
2 cyclones affect some part of Fiji every
season and with the greatest risk during
El Nifio season. A decreasing frend in
both the number of tropical cyclones
and cyclones with hurricane intensity af-
fecting Fiji has been observed in the last
4 decades [refer Figure 4.6). However,
the diversity of tourism destinations and
services available in Fiji may minimize
disruption caused by extreme weather
events. And yet, growth in the tourism
sector maybe hindered by the need for
increased capital investment. Increasing
costs to implementation of adaptation
measures would subsequently be ab-
sorbed by tourists and related service

providers (Challenger, 2002).

This sector’s level of adaptive capacity
based on past experiences cyclones and
storm damages, its low financial sources
with also a limited technical knowledge

of climate change along the coastline
make it highly wvulnerable 1o climate
change. The objective of the pilot proj-
ect is fo increase the resilience fo climate
change of Fiji's tourism industry in coop-
eration with national and infernational or-
ganizations. To strengthen the adapfation
capacity at nafional, enterprise and local
level, this tourismfocused project imple-
mented the following measures:

e Farly waming systfems and the de-
velopment of a risk management
framework, including guidelines;

® awareness raising campaigns and im-
p\ementoﬁon of training programmes;

® integration of climate change is-
sues in tourism policies and devel-
opment of preventive regulations;

® detailed analysis of risk manage-
ment and business plan develop-
ment af two desfinations;

® establishment of a network and a
website for the dissemination of
pracfical experience and  back-
ground information;

® and the incorporation of fourism
aspects in nafional climate change
framework. Tourism  stakeholders
are represented in the National
Climate Change Country Team
and the sector is highlighted in the
National Climate Change Policy.

Specific climate impacts

Sensitivity fo climate change

Proposed Adaptation options

Increased storm activ- @ Damage fo buildings and in ® Disruption of land, sea and air frans-  ® Diversity of fourism destinations

frastructure  from level

ity, coastal erosion, sea port fo faciliies and services fo minimize disrup-
cyclones,  increased rise, sform surge, cyclones, ® Decrease in fourist arrivals due fo chang- tion caused by extreme weather
rainfall floods, saltspray, coastal ero ing weather conditions and patterns, events

sion and landslides degradation of pristine natural atirac-
fions and damage fo infrastructure

® Increasing cosfs fo implementation of
adapfation measures, that would be
subsequently absorbed by fourists and
related service providers

e Growth in the tourism sector may be
hindered by the need for increased
capital investment and increased cli-
mate related challenges
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Urban Development and Housing

The Department of Town and Country Plan-
ning role is to execute the dufies and respon-
sibilities set out in the TP Act and Subdivision
of land Act. To manage these functions, the
Depariment is divided info three sections;

1. Forward Planning: prepares & reviews
Town Plan (TP) Schemes for approval,
considers rezoning and major develop-
ments.

2. Development Control- processes ap-
plications for developments referred fo
by local Authorities. Includes applica-
tions of areas approved by Town plan-
ning scheme and applications for con-
ditional development.

3. Subdivision: processes applications
for subdivision by developers. Includes
applications from all parts of Fiji except
Suva and lautoka city (Councils By-
laws for subdivision).

The purpose of a scheme fo provide a frame-
work fo guide development and future land
uses and fo provide guidelines to accommeo-
date the current changes taking place as re-
quirement under legislation; “Town Planning

Act Cap 139, section 16.” The TP scheme
consists of 3 reports and a map, a working
document to guide the fown council in the
appropriate development of the fown.

e Scheme statement — contains objec-
fives, plan policies for development
for particular land uses identified and
implemented through Council's Policies
and Plans.

e Scheme General Provisions — lays the
requirements confrolling developments
within the zones & category of develop-
ment.

*  Report of Survey — background study
and information relating to the revision
of scheme.

e Scheme Plan expected to have a life-
time of 15-20 years. Scale map delin-
eating the area of the scheme & defines
the various boundaries. Short term rep-
resenfed by 1-5 years, medium term (&
10 years) and long ferm (11-15 years).

Despite the existing protocol for manag-
ing urban developmental needs outlined

Table 4.18 Sector: Urban Development and Housing

Climate Risk

Specific Climate Impacts

Sensitivity To Climate
Change
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in its plans which consider elements of ex-
posure to risk and potential hazards in its
scheme plan, for instance, such information
confinues to get neglected and ignored.
The continuous growth of urbanization in
Fiji indicates a strong demand for housing
will confinue. The provisional 2007 popu-
lation census shows an increase in urban
households by 18.4% with approximately
61,300 fotal increases in population. 51%
of the population is urban and the urban
growth rate is 1.7% compared fo the no-
tional growth rate of 0.7%. Approximately
90% of the increased population is in the
Western and Central Division. The Suva
and Nausori urban and periurban area has
an increasing population of approximately
32,300 people posing a significant chal-
lenge in terms of planning, delivery and
community  development (NAR, January
2010). The maijority eamn less than $7,000
per year. The rafe of poverty has increased
with at least 31% of the population living
in poverty and 19% atfributed to the urban
areas (Bureau of Statistics 2008-2009).

Proposed Adaptation Options

Flooding, drought

® Exireme events such flooding and
cyclones incur an economic cost fo
fownships.

Extreme events or natural disasfers
will affect lives of people in poorly
built or poorly located houses, mar-
ginal communities are likely to be
more severely affected.

e Added pressure on services and
utilities to cope with demands
brought about by exireme events
such as heatwaves, water short
ages and disease outbreaks.

Lland loss and reduction in arable
land could lead to migration in
urban centers, resulting in over
crowding.

Floods, storm surges, cyclones and
other extreme weather events can
domage houses and  residential
buildings, and have the potential
fo put their occupants in danger
during or affer an extreme weather
event

¢ Increased energy ef
ficiency and use of
renewable energy in
residential, commercial
and industrial sectors

® Reduction of household
waste buming

Some fraditional building practices provide re-
silience to exireme weather events

Sustainable housing programs should comple-
ment with income generating opportunities and
accessibility fo amenities.

Construction of buildings and sfructures away
from foreshore areas, riverbanks and flood-
plains

Utilization of cyclone and flood resilient con-
struction methods

Utilization of construction materials resilient to
strong winds, water damage, high solar radia-
tion and salt spray

Flood control through: diversion channels; the
building of weirs, cutoff channels, retarding
basins and dams; and riverimprovement activi-
ties such as channel widening, dyke construc-
tion or riverbed excavation.

Caichment management including  reforesta-
tion, land-use controls, protection of wetlands
and soil conservation.

Regulating development on flood plains and
promoting flood-proof building design.
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Housing as a Sector

The housing needs of the maijority of peo-
ple in Fiji are met by the private sector;
however, with the expiry of land leases
there is increasing number of people
seeking housing, evident in the grow-
ing number of informal sefflements and
growth of private rented housing secfor.
There are at least about 200 squatter
informal setlements comprising of about
100,000 people in the country and
about 80% live in the greater Suva urban
area. To address Fiji's housing sector that
include planning, urban design, infra-
structural investment, land management
and public service delivery such that the
greater quantity of housing must not be
af the expense of quality development.
The plan to encourage the use of land to
improve rural situation via provision of in-
centives for rural living in order to reduce
urban migration is necessary. Resource
constraints limit government to provide
enough land for people to prosper, build
and own houses, ultimately forming sus-
fainable communities.

Official stafistics indicate that 164 hous-
es were complefely destroyed during
the 2009 floods (Lal et al, 2009). The
Navua floods incurred an economic cost
to households of F$6.7 million (Holland
(2008) in Lal et al, 2009). As a source
of protection and safety, houses form a
crifical component of resilience against
climate change. Poorly built or poorly

Table 4.19: Past events & there costs 1950-2011

Event type Number
Drought 2
Flood 3
Tropical cyclone 11
Total 16
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located houses have the potential to put
their occupants in danger during or after
an extreme weather event or natural di-
sasfer. Some aspects of Fiji's urban areas
and housing provide a level of resilience,
including traditional building  practices
provide resilience to exireme weather
events.

Disaster Risk Management

Fiji is located in the Pacific ring of fire’ thus
exposed fo geo-physical [earthquakes,
tsunamis and landslide) and hydro-mete-
orological hazards that include tropical
cyclones, floods and droughts. Climate
change is likely to increase the frequency
of hydrometeorological events. Fiji is also
located in the fropical cyclone belt, con-
sequently it experiences on average one
cyclone per year. This poses problems
for the government as repair of national
infrastructure required following cyclones
and other hazardous events drains lim-
ited national financial resources (SOPAC,
2011). An economic impact study of the
January 2009 floods conducted in Ba
and Nadi revealed losses fo the local
communities and small business at more
than FID$330 million (Ambroz, 4. 2009
and Holland, P.2009).

The NDMO provides an insitutional
structure and regulations for the imple-
preparedness
pro-
grammes and disaster response and

mentation of  disaster

programmes, disasfer mitigation

Estimated Cost (USD

rehabilitation. The Roadmap for Democ-
racy and Sustainable Socio-Economic
Development 2010-2014 includes a
goal to "reduce vulnerability to disasfers
and risks and promoting sustainable de-
velopment”. The strategy recognizes the
need fo increase emphasis on a compre-
hensive approach to disaster reduction
including community preparedness and
disaster mitigation, and the integration
of the impact of disasfers into national
development planning. The NDMO in
collaboration with Ministry of Strategic
Planning, National Development and
Stafistics, Climate Change Unit Ministry
of Foreign Affairs and other stakehold-
ers to develop a JNAP for Disaster Risk
Management and Climate Change Ad-
aptation.

Thus the level of investment in DRM in the
annual budget identified cross sectoral
DRM expenditures from 2000-2010 ac-
cording to their five functional classifica-
tions: General Administration sector, so-
cial sector, economic, infrastructure and
Miscellaneous.

Since 1950 Fiji has experienced 101
hazardous events. It was only possible
fo obtain estimate damage costs for 16
events out of the 101 (15.8% of the haz
ardous events which occurred during the
period of 1950-2011. Droughts have
the highest average cost, approximately
USD30million (SOPAC, 2011).

millions damage Population affected
50.03 431,000
65.33 42,000
235.0 361,781
350.36 834,781

Source: PDN, GUDE, APCED, DAM Consultant Joe Barr
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Given the available data, the total cost

of paost disasters amounted fo USD-

360million (Table 4.19) spread over 16

evenfs; the fotal impact on the economy

is likely to have been significantly higher.

In recognition that DRM is a cross cuf

fing issue, some cross sectoral expendi-

tures were identified by the Ministry of

Finance in the following ministries for

which sector funding had been provided

for DRM purposes:

e National Disaster Management Of-
fice (General Administration)

*  Ministry of Education (social secfor)

*  Ministry of Health (social sector)

* Agriculture (economic sector)

®  Mineral Resources Depariment (eco-
nomic sector)

*  Meteorological Services and [infro-
structure sector)

®  Department of National Roads (infra-
structure sector).

The majority of expenditures in DRM

equivalent to 96% relate to maintenance
and repair of roads, crossings, bridges,

Adaptation Measures
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equipment following damage from a
hazardous event. Activities classed as
risk reduction inifiafives i.e. the purchase
of new and improved technologies ac-
counts for only 4 % which suggests that
there is a greater need for investment in
risk reduction to help reduce the post-
disaster costs in the infrastructure sec-
tor. Ministries of Health and Education,
100% of the expenditure relates to disas-
ter rehabilitation and NDMO only 1% of
the expenditure relafes to risk reduction
activities whilst the remaining 99% is for
disaster management purposes such as
rehabilitation and communications equip-
ment. In contrast, the economic sector
which comprises expenditures from the
Ministry of Agriculture and the Mineral
Resources Department, invests heavily
in disaster risk reduction with 91% of
the FJD49 million going fowards miti-
gation activities such as drainage and
flood protection. The remaining 9% of
expenditure relates fo crop rehabilitation,
maintenance of irrigation systems and
seismic activities. In total, the identified

Table 4.20: Matrix for reporting on impacts, vulnerabilities and adaptation options in Fiji

Critical

Vulnerable Impacts

Adaptation
Options |

Adaptation
Option lI

Adaptation
Okptions |l

Adaptation
Option IV
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expenditure on DRM activities largely re-
lates to disaster management work with
Q4% of activities being classified under
this heading. The remaining 6% relates
to disaster risk reduction activities. In or-
der fo reduce such large expenditures on
post event response more consideration
should be given to disaster risk reduction
activities and the maintenance of equip-
ment provided (such as that under the
HYCOS and Navua Flood Early Warn-
ing Sysfems) fo help lessen the effects of
future events (SOPAC, 2011).

Thus, comprehensive hazard and risk
management (CHARM) now underpins
disaster risk management in Fiji. Gov-
ernment policy has shiffed away from
emphasizing only timely emergency
response to placing increased empha-
sis on a comprehensive approach that
includes community preparedness and
disaster mitigation; integration of disas-
fer risk reduction in national development
planning (GOPA4, 2011).

Difficulties/
barriers to

Adaptation V

sector/ system adaptation
Water Re- 1. changes in Improvement  Seasonal Enhancement  Improvement  Cafchment Lack of finan-
sources water avail of water use forecasting of freatment of flood management  cial resources;
ability efficiency works warning and  fo reduce pol-  inadequacy
. Changes in dissemination lution and/or  of technical
water quality of information  runoff capacity
. changes in
the frequency
and infensity
of floods and
droughts
Agriculture . Changes in Selection of Multiple Enhancement  Improvement  Develop- Lack of finan-
the length plants and cropping of the role of  of irrigation ment of heat  cial resources
of growing livestock system and community sysfems and drought  Access fo in-
season agroforesry participation tolerant crop  novative tech-
. Changes in and public and livestock  nologies by
crop productivity policy species local farmers
. Changes & producers
in livestock
productivity
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Critical
Vulnerable
secfor/ system

Impacts

Adaptation
Options |

Adaptation
Options |l

Adaptation
Option lI

Adaptation
Option IV

Adaptation V

Difficulties/
barriers to
adaptation

Coastal zone 1. Coasfal flooding  Identification  Managed Building of Infroduction of ~ Relocation of  Limited
2. Coastal ero- of setback realignment seawalls, new building  population synergies and
sion areas and no-  of coastal beach nour- design and and economic  collaboration
3. Salt water build zone structures,/ ishment salt tolerant activities amongst line
intrusion activities crops agencies
4. Retreat of managing
shoreline resources and
developing
in the coastal
zone
Human Health 1. Thermal Stress  Early waming ~ Promotion of ~ Promotion Improvement  Sustain- Outreach
2. Increase in sysfems health educa-  of personal of house/ able diseases  and access
the incidence fion hygiene building surveillance, of awareness
of infectious behavior design prevention information fo
diseases and confrol rural remote
programs communities
Ecosystems 1. Loss of habi- Establishment  Expansion of  Support for Development ~ Organization  Strong compli-
tafs for species  of national aquaculiure innovative of database of marine/ ance and
2. Shift in the and regional  as a way research and  on the results terrestrial monitoring of
structure of management  of meefing infegrated of integrated  biosphere resfrictions on
biological institutions increasing management  ecological reserves and  resource use
communities demand for of ecosystems  monitoring profected and manage-
3. Changes in seafoods of fo identify areas. ment of pro-
the number an increasing anthropogenic fected areas;
and distribu- population changes, key species of
tion of species and predict concern listed
productivity in FBSAP,
PAC.

Capacity Building Needs

Evident from the delayed progress in re-
porting for the Second National Commu-
nications, was the limited technical re-
sources and human capacities locally to
provide failored information on climate
change frends and associated risks, as
well as monitoring of climate impacts
on natural resources, for informed deci-
sion making in the relevant sectors. For
instance, the Agriculture-land Use and
Water Management sectors lack  the
expertise needed fo analyse data and
provide tailored information to agricul
tural users. The capacity gaps in ferms
of preparing and disseminating accurate
exireme weather and climate warnings
fo users; lack of systematic analysis and
dissemination of cross-secforal adapto-
tion experience in order fo support in-
tegrated adaptation in interventions  in
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communities (GOPA, 2011). There is very
limited information available on crop ag-
ronomical and water requirements; crop
and forestry models that incorporate
existing and potential climate change
risks; crop and forest species suitability
according to soil properties, vegetation,
topography and land use information
overlayed with climate information; im-
pacts of climafe change on biodiversity.
The lack of capacity to integrate climate
risk and resilience into watershed man-
agement, agriculture and forestry sector
related policies, strategies and instru-
ments (GOPA, 2011).

Summary

Human vulnerability in a socio-ecological
context refers to the potential for people
living in coastal communities fo be nega-
fively affected by social and environmen-

tal changes in the absence of adaptive
capacity (McCarthy et al., 2001). Poten-
fial for loss is defermined by exposure and
sensifivity fo perturbations and capacity
fo recover and adapt (Nelson, et al. 2007
; Barnett, 2001). A person or a group of
people’s adaptive capacity refers to their
ability to act to reduce their vulnerability
fo social and environmental change and
usually dependent on access to income,
know|edge, ski||s, Techno|ogy, infrastruc-
ture and social networks (Barnett, 2008).
This implies that those at the margins of
social and economic power are the most
vulnerable because they often live in haz-
ardous conditions and have less money
with minimal political influence to cope
with the impacts of environmental and
social changes.

A third of Fiji's population continues to
live below the basic needs poverty line



of approximately $6,000-$8,000 annu-
ally per household, despite Fiji achieving
most of the MDG fargets, ie. very high lir
eracy reates (92.6%), with declining low
child mortality rates (4DB, 2003). About
60% of the poor are resource dependent
for their income engaging in agriculture,
fisheries and forestry (Lal, 2009). Due to
direct dependence on natural resources
and limited access to basic services,
the vulnerability of the rural population
clearly confrasts that of the urban. About
half of Fiji's population are rural dwellers
and 40% of them live below the basic
needs poverty line compared to 29% of
the urban population (Lal, 2009). Rural
people’s resource dependent economy
makes them particularly exposed fo the
impacts of climate change and natural
disasters such as cyclones, floods and
storms, whilst their limited income makes
it difficult to recover from such events.
The poverty cycle is further re-enforced
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with lower education quality and refen-
fion rates particularly in the outer islands
(ADB, 2003).

The significant increase of urban squat-
fer setlements has emerged due fo is-
sues related to land fenure, poor access
fo services and low rural wages. The
expiration of rural info-Fijian agricultural
leases has significantly contributed to this
trend. With an annual 10% increase in
squatter population, there is an increas:
ing number of Fiji's people live in squatter
or informal sefflements (Lal, 2009). The
impacts of such migration places signifi-
cant pressure on coastal ecosystems as
squatter communities are mainly located
on flood plains or cleared mangrove
areas, at high risk to floods and other
hazards. The absence of basic services
such as adequate management of wasfe
means that larger quantities of solid and
liquid waste is confinuously released info

I Impact, Vulnerability & Adaptation |

the coast on a regular basis. Inadequate
water and sanifation standards and poor
environmental quality means that both the
poor are more exposed to various health
hazards with limited resources to pay for
medical care.

However, these generalised issues occur
within a society that continues to dem-
onstrate a high level of social resilience.
largelt evident in the i Taukei (indig-
enous| culture, the sharing of resources
and social influence between people of
the same kin is evident in levels of finan-
cial remitlance received from overseas,
as well as the domestic remittances from
urban to rural. Such social resilience is
also evident in the other cultures that ex-
ist in Fiji. Given the pressure posed by
environmental, economic and  social
change, it is importnant to acknowledge
the strengths of these social relationships

for building a resilient Fijian society.
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INTRODUCTION

Despite having a very small Green House Gas (GHG) emission profile as described in
Chapter 3 (GHGI), Fiji like the other Pacific Island Countries (PICs) faces some of the
worst effects of climate change. Moreover, Fiji's dependence on expensive imported
fossil fuels for fransport and electricity generations puts a big dent on the economy.
These dual challenges make climate change mitigation activities an important exercise
for the sustainable development of Fiji.

The mitigation chapter picks up from the last national communication and provides further
details of the mitigation efforts taking place in Fiji. The base year for information is 2005.

Fiji's first nafional communication indicated that the energy and transport secfors
contributed 100 % of total carbon dioxide (CO,)?!. Thus, this chapter focuses mainly
on the energy related emissions (transport and power generation) highlighting measures
taken to reduce the GHG emissions by either reducing the use of fossil fuels in
power generation and transportation through promotion of renewable resources, and
reduction in energy consumption via energy efficiency and energy conservation.

These efforts are supplemented by a concerted public campaign by means of workshops,
awareness events and other oufreach activities to promote sustainable energy.

21 This figure must have changed in the infervening years.
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ENERGY DEMAND AND MITIGATION
OPTIONS IN THE ENERGY SECTOR

Fig.5.1 shows the energy use in Fiji as
compared fo other PICs. The consump-
fion in Fiji has stayed around 400- 500
KTOE per year over the years. Fossil fuels
account for 30 % of Fiji's total import bill
(SE4ALL, 2013). This fuel import compris-
es of approximately 259 million litres of
diesel, 58 million litres of pefrol 191 mil-
lion litres of kerosene and 16 kilo fonnes
of LlPG (SPC report).

The transport sector accounted for ap-
proximately 70% of the fotal energy

This figure must have changed in the infervening years.

2500

2000

1500

1000

500

demand (SPC, 2012) with the electricity
sector accounting for the rest 30%. The
electricity supply in Fiji is mostly mef by the
Fiji Electricity Authority [FEA national grid)
and the Rural Electrification Unit (REU)
which a part of the Fiji Department of En-
ergy (FDoE). The electricity production by
FEA is as shown in table 5.1 and it can
be seen that the energy production is in-
creasing yearly in order fo supply increas:
ing demands. Hydro and diesel based
generation were mosily used fo meet the
electricity need.

Total for 11 PICs:

Papua New Guinea

—
— —
-
B - — Fiji:
- = e — —
= o — - - = - = _~—
Q other PICs

> o} O N L -] > 5 o Q/I 0% Q
Q Q O Q O Q' Q
RS e © O s s s ,LQO fLQO oS Q S

Figure 5.1 PIC Energy use in KTOE (Source: Johnston, P, 2012)
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Figure 5.2 FEA's projection for supply-demand balance (not including the new solar unit). (Source: SE4ALL, 2013)
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Figure 5.2 FEA's projection for supply-demand balance (not including the new solar unit).

(Source: SE4ALL, 2013)

Atthe end of 2011 the energy mix for the
national grid electricity sector was mostly
met by 63.6 % hydro, 1 % wind energy,
2.4 % independent power generafors |
Tropic wood and FSC) with the rest met
by use of fossil fuels (FEA, 2013). Table
5.1 also highlights the fact that inclusion
of new renewables in the generation mix
has lowered the use of fossil fuels helping
achieve the FEA renewable energy tar-
get of being 90 % renewable by 2015
(FEA, 2013).

The energy mix provided by the REU is a
mix of mosfly small scale hydro, biofuel
and diesel generators and solar home
systems. Apart from FEA and REU some
of the local stakeholders reduced the de-
pendence on fossil fuels and migrated fo
the use of renewable sources to meet their
energy demands. The other local stake-
holders include the IPP, Tropik woods and
FSC, and some of the local companies
as mentioned in under power generation,
contribution from other sectors.

RELEVANT REGIONAL AND LOCAL ENERGY
POLICIES

Regional Policies

The first regional energy policy, Pacific Islands Energy Policy and Plan (PIEPP) devel-
oped in 2002 (Singh et al., 2012) was fo act as a guideline for the development of
national energy policies and a means of coordinating energy programmes for pacific
islands countries. A review by the developers’ Council of Regional Organizations of
the Pacific (CROP) Energy Working Group [EWG) and PICs in 2004 show the PIEEP
being split into Pacific Islands Energy Policy (PIEP) and a Pacific Islands Energy and
Strategic Action Plan (PIESAP) (Wade, 2005). Endorsed in 2005 and revised in 2007,
the Pacific Plan for Strengthening Regional Cooperation and Integration (PPSRCI) in-
cluded strategies to promote and make available relioble, affordable and environ-
mentally sound energy options. It also indicated that adaptation and mitigation efforts
should be linked to the Pacific Climate Change Framework for Action on Climate
Change - 20062015 as well to facilitate infernational financing on climate change.

PIEP was replaced in 2009 by the Framework for Action on Energy Security in the Pacific
[FAESP) due fo urgent needs to increase energy security and efficiency. FASEP is based on
11 guiding principles, taking into account susfainable livelihoods, climate change, and
gender and cultural issues as well as the need for improved planning, capacity develop-
ment and energy efficiency, allowing stakeholders and PICs to work as one.

In order for successful implementation and achievement its objective and key priorities,
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FASEP is associated with the Implementa-
tion Plan for Energy Security in the Pacific
(IPESP) which links directly to the imple-
mentation of FASEP. IPESP comprises of
indicators, set fargets and milestones for
specific regional strategies under each
theme.

National Energy
Policies

The first National Energy Policy (NEP)
for Fiji was developed with the help of
PIESAP (Zieroth, 2008) and approved by
the Fijian Cabinet in 2006. It provided
a mutual framework for all energy sec-
fors, both private and public, to move for-
ward in the direction of achieving overall
growth and development of the economy
by optimum use of energy resources (Fiji
National Assessment Report, 2010) fo-
cusing on energy planning and security,
ensuring a 100 % electrification rate,
involvement of privafe sectors in energy
production and focusing on providing
incentives for proper use of renewable
energy sources. The NEP states that

“national leaders have atfributed
the slow growth in the economy
fo the unsustainable fuel price in-
creases. .. promplfing) the Govern-
ment to look for viable alternative
energy sources available locally”
(Department of Energy 2006: 7).
Energy security and renewable en-
ergy are two of the four pillars of

the National Energy Policy.”

Review of the 2006 NEP is currently
underway with a draft submitted in July
2013. It sefs out the Fiji Governments
direction, reflecting on recent changes
and frends, in the energy sector. (Draft
NEP, 2013). The main goal of the NEP
is Affordable energy for all, ensuring that
all Fijians have access to affordable and
reliable modern energy services. While
the other two goals keep in mind sustain-
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ability of energy supplies, by establishing
environmentally sound and  sustainable
systems for energy production, procure-
distribution  and
end-use, and reduction of import bill by

ment, transportation,
lowering fossil fuel imports which can be
realised by encouraging efficient use of
energy and the use of indigenous energy
sources. (Draft NEP, 2013). The draft
highlights the increasing demand for
energy and lack of improvement in Fiji's
energy efficiency, untapped RE potential
in Fiji and the high dependability of the
transport sector on fossil fuels. To com-
bat these issues the targefs have been
set which are aligned with the SE4AIl
initiative as well as sefting out specific
policies in the respective areas of Grid
based power supply, rural electrification,
Renewable Energy, Transport, Petroleum
and substitute fuels and Energy Efficiency.

The draft NEP is accompanied by the
Draft Strategic Action Plan, which high-
lights the strategies needed to implement
the respective polices, the agencies
responsible and the time frame for the
implementation (Draft  Strategic  Action
Plan, 2013). Overall there are four main
strategy areas which the draft looks af:

Strategy 1: Promotion of private invest
ment in electricity generation

Strategy 2: Strengthen fransparency and
effectiveness of regulation

Strategy 3: Encourage
small-scale

investment in

renewable en-
ergy generation

Strategy 4: Improve the efficiency and
effectiveness of management
of the electricity grid

Apart from the NEP the Rural Electrifica-
tion Policy (REP) had been approved by
the Fiji cabinet in 1993. To facilitate the
REP. FDoE setup the Rural Electrification
Unit (REV). The policy stated that rural vil-
lages or settlement could request the Fiji
government for rural electrification which
could be in the form of:

1. FEA grid extension or government sta-
tion mini-grid o provide 24 hours per
day service;

2. a diesel generator with mini-grid sys-
tem for evening lights and small elec-
trical appliances; and

3. Use of locally available renewable en-
ergy systems for electricity generation.

Renewable Energy Based Rural Elec-
frification with Participation of Private
Enterprise(REBREPPE] chartfer, approved
February 2003 by Cabinet, incorpe-
rated measures to stimulate private sector
participation as well as use of indigenous
renewable energy resources for provision
of rural electrification services and fund-
ing from international insfitutions. The act
defined FDoE's role as technical regu-
lator, helping sefup quality and safety
standards, technical specifications, and
ensuring quality of systems by conducting
equipment tesfing. The act incorporated
the Renewable Energy Service Compa-
nies (RESCO) model currently used in the
implementation of solar home systems
and applied it to other RE sources and
diesel schemes allowing for hybrid sys-

tems as well.

The Fiji Electricity Authority (FEA) was es-
tablished, incorporated and constituted
under the provisions of the Electricity Act
of 1966 and began operations from Au-
gust 1st of that year. FEA is responsible
for generating, transmitting and retailing
electricity in Fiji (Electricity Act Cap 180,
1985).

Environment Management
Act (EMA)

To deal with issues pertaining fo the pro-
tection of the environment, and provide
legislative framework for the sustainable
development of land and water resource
management Fiji has an Environment
Management Act (EMA,2005). Key fea-
tures of the EMA 2005 are:



1. coordination and formulation of en-
vironment related policies and plans
by the National Environment Council
(NEC);

2. Permits to discharge waste and pol-
lutants into the environment:

3. The condition that the Environment
Impact Assessments be binding on all
stakeholders including the government;

4. Declarations, enforcement orders,

stop work notices to ensure environ-

mental compliance in accordance

with the laws.

National Climate Change
Policy (NCCP)

The National Climate Change Policy
was endorsed by Fiji cabinet in 2007,
formulated based on Climate Change
Policy Fromework. It was aligned fo
the Roadmap for democracy and sus-
fainable  socioeconomic  development
2009-2014, which highlighted  the
need for priority protection for the envi-
ronment, susfainable management and

utilisation of natural resources.

The framework identified the position
and the need for all stakeholders to work
together on the issues and to combat the
consequences of climate change. A re-
view of the framework in 2011 reflected
the current and evolving issues on climate
change af both local and national level
as well as infernational. This review led
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to the development of National Climate
Change Policy, in accordance with the
2011 Corporate Plan of the Department
of Environment under its Climate Change
Programme. This policy was than en-
dorsed by cabinet on 19th, January
2012. The policy had a clear vision

"A responsible and exemplary Fiji, lead-
ing the Pacific in combating climate
change and achieving resilience, while
aftaining sustainable development.”

To realize this vision the policy has eight
objectives with specific strategies to im-
plement them. One of these objectives is
Mitigation

“Reduce Fiji's greenhouse gas emissions
and implement inifiatives fo increase the
sequestration and storage of greenhouse
gases.”

Reserve Bank of Fiji Import
Substitution Policy

Under this policy, import substitution con-
cessional funding is available to busi-
nesses involved in renewable energy
activities. This funding attracts an interest
rate of only 2%.

Renewable energy related products are
also exempted from import duty. A 10
year tax holiday is available to anyone
undertaking a new activity in process-

I Mitigation |

ing agricultural commedities info bio-
fuels 1 January 2009 to 31 December
2014 Also, The diesel used for blending
with biodiesel attracts a duty of only
$0.05/L compared to the normal duty
of $0.18/L.

EXISTING MITIGATION
ACTIVITIES

Fiji has been fortunate to have abundant
renewable energy (RE) sources which can
be and are being utilized o offset the
use of imported fossil fuels. The main RE
sources available to Fiji are hydro, so-
lar, wind and Biomass. The main energy
stakeholders are from the electricity gener-
afion sector and are summarised in the fol-
lowing sections. Mitigation acfiviies are

mostly  carried out in the energy sector.
Resource Assessment

One of the most important requirements
for the development of renewable ener-
gy is the detailed assessment of resource
available within the country.  Following
are some of the activities that are taking
place in this field:

Fiji Department of energy (FDoE)
FDoE has setup wind measurement

equipment af many sites around Fiji.
Table 5.2 shows their locations
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Table 5.2: FDoE Wind monitoring stations

. . : : Height Measurement | Ave. Speed | Prevailing
(mAGL) Direction

Southern Viti Levu:

Pacific Harbour 2/95
Gamu 2 km Inland and 180 15 1780 02’ 10 : ]/950 55 o7
120 m ASL
Pacific Harbour
G 2kmiandand 180 15 1780 02' 10 2]/]359*50 55 o7
120 m ASL
3 km North of
Sigatoka 6km . , 10 12/94 to 54 129"
Vunatovau inland and 183 180 06.8 1770 29 1 3/97 57 196"
m ASL
Detween Vuna-
Waibogi tovau and Coast 180 09’ 1770 30 10 1/9510 1/96 4.9
80 m ASL
West Coast Viti Levu
8,/00 to /00
Momi Bay & Likuri 5Jan
Harbour 3 km , , 8/01 to /01 510851 P
Kavukavu inlond and 300 170 58 177018 40 10/01 1o 4747 191
m ASL 11/01 4/02
to 6,/02
Nothern Viti Levu
7/99 to
10/99
12/99 to
o s 2/00 7/00 to
el I Relirald 163 N/A N/A 48 10/0012/00 348048 3
m t02/01 9/01 ‘
to 11/01
11/02 to
1/03
Yagara (new  Tuidreke St in Raki- . 0
8/02) raki 258m ASL 7027 77957 20
Vunisea 190 03’ 1780 10 30 5/00 to 9/00 4.8 134"
Vadravadra, 03/03 to .
Cau N/A N/A 27 11,/05 6.2 103
Nacamaki, 07/06 1o y
Koro N/A N/A 30 01,08 6.1 111
Wainiyaku, 06,/05 1o .
Taveuni N/A N/A 19 02/07 5.7 120
12/04 to
01/05
09/05 to
Benau, Sc- 03/06 ;
VUSQVU 22 07/06 to 4.3 134
03/07
07/07 to
01/08

Source: FDOE and UNESCAP
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Following are some sites being monitored currently.

Table 5.3 FDoE Current monitored stations
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He|g|’]f Ave. Speed

Tabiany (Rabi) 160 3205 S
Duavata Junior School
(Cakaudrove) 16013085
Kadavu Provisional High 180 59 20'S
School
Vunivaivai 180 72 32S

Fiji Meteorological Service (FMS)

The FMS has been monitoring wind at
the following sites:

e  Nabouwalu Government) Station

e Nadi Airport

¢ Nausori Airport

e  Rotuma Government Station

®  Suva at University of the South Pacific
® Vunisea Government Station

The FMS also records solar insolation us-
ing pyronometer af the following sites:

Table 5.4 FMS monitoring sites

Meosurement
LahtUde (S) Long”Ude (E) Elevahon (m)
17:45

1790 58 49 E

1720 51 O3 E

178026 15 E

17803301 E

54 8
30 0.9
35 1.2

Nadi Airport Viti Levu 177:27 19722001
Vaturu Dam Viti Levu 177:40 1982-1987
Monasavu Dam Viti Levu 178:03 808 1980-1987
Neogaleiu de Wi e 18:06 177:32 1 1987-1995
search Station
R Vi lev 18:03 178:32 15 1987-1995
Station
Laucala Bay Viti Levu 8:09 178:27 6 1983-2001
Vanuabalau Lau Group 17:14 178:57 (West) 830 1990-1998
Dreketi Vanua levu 6:35 178:51 8 1987-1995
Sseteci gk Vanua levu 16:28 179:10 6691 1987-1999
tural Station
Nabouwalu Hybrid vl 17:00 178:42 66 19961999
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University of South Pacific (USP)/ KOICA project

The South Korean government funded USP/KOICA renewable energy project has
esfablished a number of wind energy assessment equipment at many sites in Fiji.
These sites are in Rakiraki, Laucala Bay, Kadavu and Vanua levu. Apart from wind
assessment the project is also looking at the ocean energy potential using Directional
Wave Recorder [DWR), Waverider Buoys and CTD equipment. The data recorded is
transmitied to a server located at the USP main campus. There are a number of solar
radiation sensors and an Automatic Weather Station (AVWS)  established on campus,
recording the solar insolation. The wave rider buoys were deployed in collaboration
with FDoE in December 2012 to carry out fidal current assessment in the northern divi-
sion. The table below gives a summary of the assessment.

Table 5.5 summary of Tidal assessment in northern division

. Time of Meas- - Current

GPS coordinates Speed (m/s) Depth (m)
6°56'27.60"S 1 31

1 12:18

78°59'4.70"E
6°56'32.00"S 1 26
78°59'16.20"E
6°56'34.50"S 1.2 21

1

1
2 12:27 1
1
178°5925.70"E
1
1
1
1
1
1

3 12:30

6°56'32.40"S 1.2 23
78°59'40.40"E
6°56'37.68"S 0.8 35
78°59'48.54"E
6°56'49.90"S 0.9 28
78°59'58.50"E

4 12:34
5 12:37

6 12:42

Power Generation be 90 % renewable by 2015.

FEA Mitigation Activities This goal is becoming realistic after the
commissioning of the Nadarivatu 40

MW hydro, which shows the FEA en-

ergy mix was approximately 75.9% re-

FEA is the local grid electricity provider
in Fiji, supplying the two main islands
[Viti Levu and Vanua levu) and Ovalau  newable with the rest met by fossil fuels
(Commerce commission report) at the

end of 2012.

with electricity. The main source of pow-
er generafion by FEA is from hydro and
the second being from fossil fuels. Solar
and wind confributed to a minute 5 % of ~ Apart from electricity generation by
hydro, diesel and wind FEA also buys

the power generation mix af the end of

2011.

It can be seen from table 5.1  energy from independent power produc-

that a vast percentage of electricity gen-
erafion comes from renewable sources
with FEA increasing such systems in or-
der to meef the demands with a goal to

Ministry of Foreign Affairs & International Cooperation

ers. The independent power producers
Tropik woods and Fiji Sugar cooperation
mainly use biomass for power genera-
fion. As mentioned above, newer player

[mainly solar based) have recently joined
the IPP family in Fiji.

FDoE

The areas not covered by the FEA grid
are serviced by Rural Electrification Unit
of FDoE. REU uses a vast mix of energy
sources fo generate electricity ranging
from imported diesel to locally available
energy sources. As mentioned earlier
REU uses the RESCO model for all its
energy shows some of the FDoE renew-
able initiatives. Note that most of these
systems have been installed in rural areas
with no access to the grid electricity.



Table 5.6 FDoE RE systems *
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System installed Site Name/Location Installation date Installed Capacity Total Funding ($FJD)
Approx.

Bua, Macuata, Caka-
udrove, Ba, Ra, Na-
drogo, Navosa, Lomaiviti,
Kadavu, Lau, Rewa and
Rotuma

Solar Home System (SHS)

Solar Light Jefties Koro Island

Koro (2010), Rotuma
(201 1) &Cicia (201 1)

Biofuels

Waila, Namatakula,
Nasau, Wainiyabiya,
QVS, RKS, Deepwater,
Waimaro, Natovi, Nata-
lasese

Biogas Project

Buca Micro Hydro Project,
Buca, Cakaudrove, Vanua
levu

Mini Hydro

2002

- ongoing

2008

2010
-ongoing

2008

Jul-10

1,600 SHS x 100 watts
2000 SHS x 135 watts

1000 SHS x 270 watts 14,800,000
Rafed capacity is 1 fon
copra/day i.e. 600L of

CNO per day.

Annual Diesel demand for (Pri ]t’2OCO’OOO :
3 mills is 230,000 L/year e ol v
and blending af 80:20 ISty oF Yvorks

ratio (R20) will save
46,000L of diesel per
2 x 4 cubic meters, 5 x
8 cubic meters and 3 x
15 cubic mefers biogas 05000
digesters
30 kW 200000

(Turkish Government) 23

Apart from the biofuel projects mentioned above FDoE has biofuel plants in Gau, Moala, Matuku, Rabi, lakeba and Vanuab-

lauvu with supply potential as summarised in below.

Table 5.7 FDoE Biofuel Potential **

Copra Capacity | Supply (Biofuel
- Shed Cost Equipment Cost Supplier (Tons/24 hr) lters/month)

Fortech Construc-

296,152.00
tion
Moala 219,507.04 Fijiana Builders
Matuku 220,972.04 Fijiana Builders
Rabi 305,595.00 ForfechAConstruc-
fion
el 307,484.00  Forech Consine
Vanuabalavu 325,232.70  Modemn Investment

22 Data collected from FDoE using mitigation matrix
23 This project was initially funded by the S.Korean Government.
247 fon copra = 550 liters oil, Biofuel mix — 20% CNO & 80% Diesel

~40,000

~106,535

~106,535

~106,535

~106,535

~106,535

GEMCO (China) Potential 1400
Kumar Metal Ptv )
Industries (India) e Potential 1400
Kumar Metal Ptv .
Industries (India) 2 Potential 1400
ety i tel iy 7 Potential 3000
Industries (India)

sty =tel iy 7 Potential 5000
Industries (India)

ey st By 7 Potential 5000

Industries (India)
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Contribution from
private sectors

Stakeholders ranging from big corpo-
rate companies like Vodafone to hotels
to small village communities are work-
ing hand in hand with the government
to reduce GHG emissions. Summarized
below are some of the contributors o this

Table 5.8 Vodafone systems %

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

It should be noted that
no matter how minute the contribution is

reduction effort.
it still helps in working towards the bigger
goals to reduce GHG's and dependency
on fossil fuels.

Vodafone Fiji

Vodafone Fiji plays a major part in reduc-

Installation date

Status (Present)

tion of GHG emissions by employing the
use of RE fo run its communication repeat
er station. This helps Vodafone not only
reduce GHG's but also their costs. The
fossil fuels had to be transported up to
the stations as they are mostly on top of
mountains and are hard o access shows
Vodafone Fiji's confribution to mitigating
the use of fossils in Fiji.

Total Funding

Type of Hybrid Site Name/
Installed (Solar/ Location
Wind)
Solar Mavana
(Vanuabalavu)
Solar Muani (Kadavu)
Solar Nagani
Solar Qualaira (Kadawu)

Solar + Standby Gen-

erator (4.5KVA-TR2)

Solar + Standby Gen-

erator (4.5KVA-TR2)

Muanidevo (Vanua
Llevu)

Dreketi (Vanua Levu)

Solar Nacula
(Nacula Island)
Solar Yanuca
Solar + Standby Gen- :
erator [11KVA) el
Solar Matanuku (Kadavu)

Solar + Standby Gen-

Vanira (Vanua Levu)

erator (1 1KVA)
Solar Gau (Vione)
Solar Lakeba
Solar + Standby Gen-
erator (1 1KVA] ©Ono
Solar + Standby Gen- .
erctor (7.5KVA) il
Solar + Standby Gen- Buaxite
erator (22KVA) (Vanua Levu)
Solar + Standby Gen- N
erator (1 1KVA) ayavy
Solar + Standby Gen- Bukama

erator (7.5KVA)

2> Data collected from Vodafone using mitigation matrix

Ministry of Foreign Affairs & International Cooperation

May-02 Operational
Oct02 Operational
Apr-03 Operational
Dec-03 Operational
Jun04 Operational
Sep-04 Operational
Nov-04 Operational
Jan04 Operational
Sep-05 Operational
Oct09 Operational
Nov-09 Operational
Dec-10 Operational
Oct10 Operational
Mar-10 Operational
Jan-11 Operational
Aug-12 Operational
Ju-13 Operational
May-13 Operational

Outputs (Watts) ($FJD)

Approx.
6.13KWp 150-250k
5.0KkWp 150-250k
4.95KWp 150-250k
4.98KWp 150-250k
6.44KWp 150-250k
6.93KWp 150-250k
5.95KWp 150-250k
7.51KWp 150-250k
6.13KWp 150-250k
6.6KWp 150-250k
5.62KWp 150-250k
7.9 KWp 150-250k
5.8KWp 150-250k
5.8KWp 150-250k
4.2KWp 150-250k
4.05KWp 150250k
5.8KWp 150-250k
4.2KWp 150-250k
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Fiji's other mobile communication company, Digicel Fiji, operating in Fiji is also working fowards using renewable energy resources
for its repeater station.

Tourism forefront

Resorts in Fiji and the fourism industry in general play a very important role in supporting Fiji's economy. This sector is also active in
using climate friendly technologies (mainly solar PV) to promote ecofourism and provide a “Green vacation” to guests {Table 5.9).
The installation varies in size, from below 1 kW to a substantive 228 kW. In some cases, small systems installed previously have
been and are being upgraded once the confidence in RE was proven fo be a success.

Table 5.9 Systems installed in hotels %

Type of Hybrid In- . . . Total investment($FJD)
stalled (Solar/Wind) Site Name/Location Installation date Outputs (kW) J—

Nukubati Private Island,
Great Sea Reef, Fiji

Solar/wind Islands, Labasa, Vanua 1992 10 (hybrid solar wind) Not available
levu
Solar Kulu Bay Resort (Beqal Feb-04 0.1 Owners
Palmlea Lodges and Bure Owner (Joe& Julie
Solar Villas, Labasa, Vanua 2005 2 (upgraded in 2012)
L Smelser)
ewu,
Solar Matava Fiji's Premier May-10 2 12000 (owners)
Eco Resort PO Box 63,
Vunisea, Kadawu Island
Nakia Resort & Hydro- 2.5
Dive Fili PO Box solor— 1.0
Solar, Hydro, Wind 204 Wai I T ) Wind turbines-max. of Not Available
' oly::o, aveunt, 48 volts to 240 with a
| 5000 watt inverter.
Solar Fifen Shetngyls Resa, Nov-10 1 7,533.79
Yanuca lsland, Fiji
Solar % Port Denarau Marina Feb-13 122 Not Avalable
Turtle Island Resort, 228 [produces
Solar Mamanuca Island Group Jon-13 1100kWh, 968 Solar 1.5 Million - Turfle Island
in partnership with PV Panels,228 KW Solar Resort & Partners
Inovatou Solar LLC plant, 384 batteries)

Teaching and research
Organisations

Apart from the government and the pri-  \yhich not only provides electricity to its

vate business sector the two universities | qucala campus but also provide a frain-
ing ground. The summary of the USP RE

systems is provided in Table :

in Fiji are also implementing RE systems.
USP through international funding has
sefup a significant amount of RE system

24 Data collected from Vodafone using mitigation matrix
%/ Data from Fiji Sun ( other smaller systems PV are planned for the future as well

Ministry of Foreign Affairs & International Cooperation
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Table 5.10 USP RE systems

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

Type of Hybrid In- Installed Total Funding ($FJD)
stalled (Solar/Wind) Site Name/Location Installation date copqcny(kW)

Solar/wind USP campus, Laucala Feb -09
April 2010
November 2011

Solar USP campus, Laucala

The biofuel standards have been adopt-
ed and used as benchmark forall biofuel
products in Fiji. For this reason, a Biofuel
festing laboratory has been setup af the
USP in collaboration with the FDoE fo fest
the compliance status of the biofuels pro-
duced and sold locally.

The Fiji National University has also
established two hybrid systems at their
Samabula campus for teaching and
demonstration purpose.

Transport Sector

For the transport industry, biofuels have
been used mainly to offset the use of im-
ported fossil fuels as well as to run diesel
generators. The production and sale of
biofuels is regulated and controlled by
the biofuel policy. The two main compo-
nies responsible for the sale of biofuels to
be used in diesel vehicles without modi-
fication in Fiji are Niu indusfries and Bio-
fuels Fiji Limited.

Niu Industries, located in Walu Bay, was
esfablished in 2009 and produces ap-
proximately 240 000 litres of biodiesel
annually. The biofuel industry in Fiji has
a common objective

“To recognize and ulfill any and all Fiji's

28 This is 2011 cost. The solar module prices have
fallen significantly since.

27 Diesel price is currently FID$ 2.36

30 Price on —2013

Ministry of Foreign Affairs & International Cooperation

August 2012
November 2012

needs in domestic oil requirements, cut
domestic diesel costs for Fiji by 25%,
Contribute to Community and National
Development,

The fuel produced by the Niu industries
is called Niu 80 nex-gen Biodiesel and
consists of a blend of 80% coconut oil,
20% diesel and 750 mils catalyst. The
fuel was sold at a price of $1.68 per
litre 2°, in 2009, on the main island and
slightly higher in the islands due to the
fransporfation costs involved *°. Niu 80
Nex-Gen Biodiesel conforms to ASTM D
Q75 (Std Reference), and is made with-
out the esterification process, eliminating
cost, logistical and environmental prob-
lems associated with esterification (Rich-
ard, 2012).

Biofuels Infernational, an international
company, partnered with Bio-Agrotech,
has a stated goal of reducing the world's
reliance on fossil fuels by implementing
renewable energy projects (Biofuels Inter-
national, 2008). The company received
approval in 2009 to operate in Fiji,
aiming fo reduce the diesel importation
cost by approximately 25 % at the same
time working fowards to contributing to
community and national development
of the island nafion. The approval ak
lowed more than 500,000 hectares of
"Pongamia Pinnata trees”, Castor and
other varieties of oil producing crops tfo
be planted throughout Fiji from which
oil would be extracted and converted to

16 000

1.2 40 000
45 ~ 600,000 2¢
2.6 40,000
3 30,000

biofuel with an expected production of
800 million litres annually. According to
the developers, this oil will yield a clean
burning energy source powering diesel
engines which will produce zero emis-
sions from the engines at the same fime
allowing the engines o run with much
more efficiency.

A project by United Nations Develop-
ment Programme (UNDP), Promotion of
Environmentally Sustainable Transport in
PICs (PESTRAN), is currently in justifica-
fion process and aims to mitigate climate
change in the PICs by promoting envi-
ronmentally sustainable ground transpor-
fation systems for improving energy ef
ficiency in transport, and for improving
public transportation systems (reference.
It @ims af reducing emissions in the frans-
port sector by

a) Reduction of fuel consumption in
tfransport sector

b) |mp|emenfofion of energy-integrat-
ed fransport policy-based infro-
struciure development, encourag-
ing use of non-motorized transport
and public transportation;

c) Implementation of energy-integrat-
ed urban fransport plans resulting
in improved urban mobi|ity and in-
creased public fransport reliability;

d) Improved capacity of national and
local governments in policy-making
and enforcement on fransport technok
ogy and nontechnology measures;

e} Improved technical capacity of



urban planners on infegrated land
use planning and management
activities that lead to costeffective
and sustainable fransport systems;
f) Improved technical capacity for stake-
holders in the government, private
sector and NGOs on improving and
maintaining transport vehicle energy
efficiency performance; and
g) Increased public awareness on
benefits of non-motorized transport
and public transportation and ef-
fect on global climate change.

Other initiatives to re-
duce GHG’s and fossil
fuel dependency

Apart for reducing the use of fossil fuels
for power generation other mitigation ini-
fiatives are also being considered  such
as planting more frees fo act as carbon
sinks, increasing efficiency on both supply
and demand side or to capture escaping
goses (from water freatment plants for ex-
ample] 1o be used for cooking or power
generation. Even though they are on a
small scale they add up to the common
goal of mitigating climate change.

Carbon sinks

1. One such initiative is the Beqa Advenr
ture Divers - Mangroves for Fiji that be-
lieves that mangroves are nature’s an-
swer fo Global Warming. Mangroves
serve as natural armour against climate
change and at the same time contrib-
uting fowards the global reduction of
greenhouse gas emissions. Participat-
ing businesses aim to af completely
offset their own carbon emissions by
promoting and sponsoring the planting
of mangroves in Fiji. The partner organ-
isations in this project are Department
of Environment, Department of Forestry,
Depariment of Fisheries, and Marine
Ecology Consulting. The various loca-
tion and acfivities are summarized in

Table 5.11.

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

2. REDD+ initiafivess.
REDD+ now forms a key component
of the activities of a number of or-
ganizations in Fiji with a significant
financial contribution from the Fiji
Government starting in 2012.

REDD+ was identified as a potfential
climate activity for Fiji in 2008 and a
scoping workshop was carried out by
a number of infernational consultants in
late 2009 to identify the actual feasibil-
ity, scope and components of a possible
REDD+ project for Fiji. The workshop
included wide consultations with various
key stakeholders such as the Ministry of
Agriculture, the Department of Forests,
Depariment of Environment, the Climate
Change Unit, the Fijian Land Administra-
fion, Landowner groups, NGOs, and
many others. It also involved an assess-
ment of possible sources of emission from
the forest sector, potential REDD+ activity
types, current dafa and datfa collection,
storage and processing capacity and
capabiliies to identify data and capac-
ity gaps and needs. The report from this
scoping mission forms the basis and foun-
dation for all other REDD+ work that is
carried out in Fiji the very first of which
was the development of the Fiji REDD+

Table 5.11 mangroves for sinks

Village, Serua Island

Beqa
Adventure
Divers -

Mangroves

for Fiji

Vanua levu: Naibulu Village

I Mitigation |

Policy in 2010.

The Fiji Government endorsed the Fiji
REDD+ Policy in December 2010. The
Fiji REDD+ Policy was then launched by
the Permanent Secretary for Fisheries and
Forests with the presence of a number of
media organizations and with other key
stakeholders in early 2011. In 2012,
the Fiji Government started its financial
commitment fowards the project with the
translation of the Fiji REDD+ Policy into
the Fijian vernacular language, and the
finalisation of the Fiji REDD+ Strategy.
With the establishment of the Fiji REDD+
Steering Committee, reporting to the Fiji
Forestry Board and the National Climate
Change County Team, REDD+ now
forms a key component of Fiji's climate
change mitigation effort.

Carbon  measurement and  monitoring
permanent plots had been esfablished
throughout the main islands of the country
covering the bulk of Fiji's land mass, with
the first assessment of Fiji’s nafional forest
carbon stock already undertaken includ-
ing Fiji's forest cover change assessment.
REDD+ Pilot sites had been established

and field works are now ongoing.

Project Title .
Locations Outputs

Viti levu: 3 locations in Ga-
loa Village, Culanuku Village,
Waicoka Village, Vatutavui Vil
lage, Namatakula Foreshore,
Nakorovou Village, Vunaniu

For this project, if is assumed that
one hectare of Mangroves (=
10,000 Mangrove trees) seques:
fers one metric fon of Carbon every
year.

Lau Islands: Lomati Village

the participating Planters who are
either active or have already com-
pleted their task; and the Businesses
who have decided to participate in
the aim of offsefting their Carbon
Footprint and are either engaged
in, or have competed their individ-
ual projects and are entitled to call
themselves Carbon Neutral Busi-
nesses under this project.

Ministry of Foreign Affairs & International Cooperation
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Energy efficiency and
other initiatives

It has been long recognized that energy
efficiency activities are the cheapest way
fo mitigate climate change. The reduction
in energy consumption by using energy
efficient appliances and processes can
help reduce the dependency on fos-
sil fuels by reducing energy demand.
In order to cater for this, the “Minimum
performance standards and  labelling
programme”, sfarted in 2012, has been
implemented fo regulate the electrical
goods that are being brought info the
counfry and ensure that only energy ef-
ficient and complaint products are sold
in Fiji. The programme ensures that ap-
pliances are AS/NZ compliant [AS/
NZS 44741 AS/NZS4474.2) at the

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

same time eradicafing of the dumping
of energy hungry models of freezers and
refrigerators info Fiji.

The programme is carried out in 4 stages

mentioned below:

1. Screening of applications for import
prior fo giving approval.

2. Inspection at the border for confirma-
tion of only compliant appliances be-
ing imported.

3. Awareness programs on the MEPSL pro-
gram and the conservation of energy

4. Promoting energy efficient appliances
into Fiji

The main implementers of this AUSAID

funded programme are SPC, Australian
Depariment of Climate Change and En-
ergy Efficiency, Retailers of household
freezers and refrigerators, Solicitor Gen-
eral’s Office and Fiji Revenue and Cus-
foms Authority.

UNDP also has various projects fo target
energy efficiency, ranging from educat
ing the public, enhancing access to fi-
nancing fo for improving energy service
and efficiency to encourage use of non-
motorized vehicles for transportation and
helping governments in improve their pol-
icies. The full defails of theses aims and
efforts are as tabulated below.

Ministry of Foreign Affairs & International Cooperation
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Other activities

The UNDP RESCO project that ended
in 2005 was aimed at removing barri-
ers in the implementation RE systems for
rural electrification by developing regula-
fory framework for implementation by the
Government of Fiji. The regulatory frame-
work will provide the legal and economic
guidelines required for the esfablishment
of sustainable renewable energy service
companies [RESCOs) for the rural secfor.
This allowed RESCO to have a major role
in renewable energy-based rural electrifi-
cation which has already been highlight-
ed in the REBREPPE charter. Also a part
of this project currently in running stage
is the preparatory phase of the Fiji Bio-
fuel Industry Development Programme.
This project involves fuel efficiency fest
ing of diesel and coco diesel fuel. This
was brought about by the declining pref-
erential EU prices for sugar, increase in
fuel prices and the consecutive increase
in demand for energy. Coconut cil and
ethanol from sugar showed promising po-
fentials to meet the energy demand on en-
vironmental, economic and social levels.
The preparatory phase focuses on further
esfablishing priority areas of intervention
by various stakeholders in light of future
implementation. Project reports with high-
lights of main deliverables:

a) National Energy Dialogue concept
and project proposal

b) Biofuels Blends Testing Programme
project document;

c) Biofuels for electricity generation in
Viti Levu strategy;

d) Coconut oil use strategy document
for Vanua Levu;

e Action plan for Partnerships Strategy

f)  Terms of Reference for the Biofuels
Coordinating Committee

g) Capacity Building Programme proj-
ect document; and

h) EU Sugar Industry Diversification
project proposal.

The FDoE apart from providing rural base

Ministry of Foreign Affairs & International Cooperation
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electrification through REU was involved
in other projects that help mitigate climate
change. The first project which covered a
time frame of 4 years, from 20082012,
was the Pacific Islands Greenhouse Gas
Abatement through Renewable Energy
Project [PIGGAREP). The outputs of the
project were fo carry out RE assessment
and create a database, defailed design-
ing of hydro & wind (hybrid with diesel)
projects, establishment of the Biogas Mar
ket, holistic training provided to all those
that are involved in renewable energy de-
velopments, including rural communities,
Renewable Energy Advocacy Programme
and establishment of a Renewable Energy
Information Centre (PIGGAREP outputs fo
be confirmed by Navinita).

The second project was FREPP in con-
junction with UNDP, starting October
2011. This project focused on the remov-
al of barriers (policy, regulatory, market,
finance and technical), to the wide-scale
use of renewable energy resources for
grid-connected power generation in Fiji.
Four main components and outputs high-
lighted in FREPP are:

1. Energy Policy and Regulatory Frame-
works with outputs including Enaciment
and Enforcement of Fiji Energy Act and
Enforcement of Implementing Rules and
Regulations for the Fiji Energy Act
2. Renewable Energy Resource Assess-
ments and Renewable Energy-based
Project Assessments
- Establishing a Cenfralized Energy
Database System

- Completion and Publishing of Re-
newable Energy Resource Assess-
ments in Fiji

- Complefion of Feasibility Assessments
of Renewable Energy Investments

3. Renewable Energy-based Power
Generation Demonstrations
- Designing and Implementation of

Renewable Energy-based Power
Generation Demonstration
4. Renewable Energy Institutional

Strengthening

- Completion of Training Programme
on Integrated Energy Planning and
Administrative Policy for Govern-
ment Personnel

- Completion and Approval of Na-
tional Electrification Master Plan

Further expectation from FREPP is the fo-
cilitation of RE based power generation
investments in Fiji in order to make use
of the countries RE resources at the same
time reducing GHG Emissions.

(DM projects

The Clean Development Mechanism
(CDM) is a market based mechanism
under the Kyoto Profocol for developing
climate change mitigation projects in
developing countries. The Pacific island
Counfries have not been able to take
advantage of the clean development
Mechanism due to several reasons, lack
of human capacity and small sizes being
the main issues. In recent years, special
measures have been put in place to en-
courage PICs too fully part. Fiji is among
the only two PICs to have CDM projects
registered- a bundled small scale hydro-
power project and a methane recovery/
combustion project.

A CDM Policy Guideline for Fiji was
drafted in 2010 under the CDM sub-com-
ponent “Capacity Building related to Mul-
filateral Environmental Agreements (MEA)
in African, Caribbean and Pacific (ACP)
Countries project”. It is intended to act as
an aid in administering, managing, fa-
cilitating and controlling CDM Processes
in Fiji. There is a subsfantial potential for
GHG reduction in Fiji making the country
suitable  for implementation of small/
micro/ programmatic CDM projects. Like
other PICs ( except PNG)

scope for  single large scale CDM proj-

there is no

ect however the CDM potential could
be realised in many small scattered CDM
projects. The CDM project both existing
and proposed are indicated in table 5.14
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| Mitigation |

RE Awareness Initiatives
Bnenahis Encrey in Fip

A number of activities under PACE-SD,
Project DIREKT, USP /KOICA project,
DOE Energy efficiency campaigns. As
part of the Project DIREKT awareness
and a direct result of its workshops a
basic but highly informative fext was

produced which aimed at providing the

local individual with knowledge of RE re-
sources and system.  Added fo these is
the marking of earth hour organised by
WWE initiated in 2009, which aims at
highlighting the actfions taken by people,
businesses and governments worldwide
in fo reduce environmental impact.

In 2012, Post Fiji in collaboration with
the USP brought out a set of 4 stamps
promoting renewable energy to com-
memorate the UN Year of Sustainable En-
ergy and create RE awareness amongst
the general populace.
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6 | OTHER INFORMATION

ACTIVITIES RELATING
TO TECHNOLOGY
TRANSFER

Background

In order to address climate change
mitigation and adaptation, the need for
development of new technologies and
transfer of existing appropriate technolo-
gies cannot be overstated. New and
clean energy technologies need to be
developed to reduce greenhouse gas
emissions while technologies also need
o be developed fo address climate
change. Development and technology
transfer is one of the four pillars of the
Bali Action Plan and that they are critical
fo the achievement of both adaptation
and mifigation initiatives.

Pursuant to decision 4/CP.7, its annex

and the implementation of Arficle 4, para-
graph 5 of the Convention, non-Annex 1
Parties are encouraged, in the light of their
economic conditions fo provide informa-
fion on acfivities relating to the transfer
of and access fo environmentally sound
technologies and know-how; the develop-
ment and enhancement of endogenous
capacities, technologies and know-how;
and measures relating to enhancing the
enabling environment for the development
and transfer of fechnologies.

Decision 4CP/7 further defines the tech-
nology needs assessment (TNA] process
as a set of country-driven activities that
identify mitigation and adaptation fech-
nology priorities for developing countries
and noted that Techno\og\/ transfer has
five key elements:

1. assessing technology

2. improving access to fechnology infor-

mation

w

strengthening local capacity

e

creating enabling environment
5. insfituting technology-ransfer mecha-
nisms

The Climate Change Unit has conducted
as assessment of fechnology needs for
Fiji as part of its Second National Com-
munication.

Purpose of the technology
needs assessment

Technology Needs Assessment is to
help identify and analyze priority fech-
nology needs, practices and policy re-
forms. This in furn underpins a portfolio
of environmentally sound technologies
programmes which can facilitate knowl-
edge and technology fransfer in order to
address climate change mitigation and
adaptation

Ministry of Foreign Affairs & International Cooperation
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TNA approach

The Climate Change Unit consulted dif-
ferent stakeholders about potential barri-
ers fo technology transfer and trying to
address these barriers through sectoral
analysis. It addresses hard and soft tech-
nologies such as mitigation and adapta-
tion technologies and identifies regula-
fory options.

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

The climate Change Unit also reviewed
relevant policies and annual corporate
plans and considered vulnerability and
adaptation assessments, mitigation stud-
ies, energy planning studies and national
or sectoral development plans in order
to identify and determine those that pro-
moted technology fransfer and addresses
technology needs assessment.

Table 6.1: Sector Specific; Key acts and policies in Fiji

Sector Legislation, Policies, Plans and Programmes

Institutional and
Policy Framework

In Fiji, a few existing or planned national
policies, legal and institufional frame-
works facilitate the imp\emenfofion of de-
cision 4/CP.7 in the areas of technology
needs and needs assessments, technol-
ogy information, enabling environments,
capacity building and mechanisms for
technology transfer. However, they will
need to be reviewed and strengthened
in order fo be effective. These sector spe-
cific key Acts and Policies include:

Agriculture ® The National Climate Change Adaptation Strategy under development will contain sector
specific strategies and actions to allow adaptation of the agricultural sector to climate change.
Health e Public Health Act (Cap.111) 2002

® The ministry of Health is working with the World Health Organization to address climate change
impacts on public health.

Biodiversity/ Environment

e Environment Management Act, 2005

® Endangered and Protected Species Act, 2002

® Endangered and Protected Species Regulations, 2003

® The Department of Environment is developing the National Biodiversity Strategy and Actfion Plan and
the National Biodiversity Strategy and Action Plan Implementation Framework.

® The national climate change adaptation strategy under development will contain sector specific sfrate-
gies and acfion fo address climate change impacts on terrestrial biodiversity.

* National Environment Strategy, 1993

Marine and Fisheries

e Fisheries Act, 1988

e Fisheries Act (Amendment] Decree, 1991
® The integrated Coastal Management plan currently under development may address the impacts of
climate change on water catchments and coastal environments.

Forestry

e Forest Act, 1979

e Forest Decree, 1992
e Fiji Forest Policy under review 2004
* A Mangrove Management Plan for Fiji, Phase1 -1985 and Phase2- 1987

Water Resources

* Draft National Resources and Sanitation Policy

® Draft Rural Water Policy

Land Management

e Native lands ( Ed.1978)

® Native Lands (Amendment) Act, 2002

e Native Land Trust (revised edition, 1985)

e Native Land Trust{Amendment) Decree, 1988
e Native Land Trust (Amendment) Decree,2000
e Native Land Trust{Amendment) Act,2002

® |rrigation (revised edition, 1985)

e Land Conservation and Improvement (revised edition 1985)
* Land Development Act (revised edition, 1985)

e Draft National Action Plan under the UNCCD (NAP)
® Draft Rural Land Use Policy (2nd edifion)

e Fiji Mineral Policy 1997

Disaster Management

 Natural Disaster Management Act, 1998

e Disasfer Risk Reduction and Disaster Management: A framework for action 2005-2015
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Existing technology to
support Climate Change
response

The transfer of appropriate and best
available technology (BAT) in Fiji is main-
ly promoted through the Clean Develop-
ment Mechanism which involves deal-
ing with technologies supporting GHG
emission reduction leading towards Low
Carbon  Development. These include
fechnologies such as renewable energy,
energy efficiency, waste fo energy and
sustainable fransport.
The following criteria are used to assess
the promotion of the transfer of appropri-
ate and BAT:
¢ Best available technology in ad-
vanced industrial economies
® Best available technology and
technology well proven
® Best available technology and
technology can easily be main-
fained locally
® Best available technology and
fechnology appropriate for local
economic and social conditions.

Challenges faced with
the existing technology

There are a number of challenges to the
successful implementation and demon-
stration of new technologies including
technology transfer aspects in Fiji as well
as in the region. These challenges are
general fo advancement of developmen-
tal projects and are represented by fac-
tors including financial, legislative, and
regulafory & policy, insfitutional, techni-
cal, market and access to information
and public awareness. Other barriers
are directly atiributable to the fechnology
transfer process itself. There are also bar-
riers that are independent of any sector
or the process.

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

Lesson learnt from using
the appropriate technol-
ogy to support the imple-
mentation of the project

® Need to build capacities and raise
awareness on identification and devel-
opment of projects in potfential sectors
among the government, non-govern-
ment& private sector stakeholders.

Mobilise appropriate support to devel-
op new policy and regulatory frame-
work for technology transfer which
supporfs and encourages the private
investors as well as foreign direct in-

vestments.

It is also suggested to review the rel-
evant existing policies and acts in
order to revise them and make them
more conducive for the uptake and
development of new fechnologies and
projects.

Develop long term regulations/mech-
anisms such as mandatory fargets,
grants, subsidies or fax incentives, fo
give priority to fechnology transfer proj-
ecfs thereby increasing investor confi-
dence.

Need to promote the development of
industry associations and private sec-
for engagement fo stimulafe discus-
sion about technology transfer project
ideas.

Need fo use local companies fo install
and maintain equipment/fechnology

Reduce reliance on infernational ex-
perfs to insfall/maintain equipment/
technology

| Other Information |

Barriers to acquiring
these appropriate tech-
nologies

® lack of appropriate policies and regu-
lations — Need for appropriate policies
and relevant regulatory frameworks
supporting technology transfer [Some
of the policies are not yet effective or
not yet developed).

Transfer of skills for use and mainte-
nance of technology sometimes do not
happen.

® limited access fo finance for private
project developers - loans are very dif-
ficult to obtain, high interest rates, and
minimal support from the government.

lack of confidence among private in-
vestors in the market — it is necessary
for the government sef up a risk abate-

ment system.

lack of resources to effectively study
the feasibility of different potential tech-
nology transfer initiatives;

Fiji needs financial and technical sup-
port fo conduct defailed studies fo fully
understand the feasibility of different
technology transfer options.

Lack of technical and regulatory sup-
port fo review opportunities fo use the
tax and fiscal mechanisms to encour
age greafer updake of technology
transfer projects.

Lack of technical expertise and resourc-
es fo handle new technologies.
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INFORMATION ON EDUCATION, TRAINING & PUBLIC AWARENESS

Activities undertaken to
implement Article 6 of
the Convention, in partic-
ular the New Delhi Work
Programme

Various activities were carried out by
Government Organizations and NGOs
throughout Fiji with regards to the imple-
mentation of Article 6 of the Convention.

One of the milesfones for Fiji is the devel-
opment of the National Climate Change
Policy which outlines the policy imple-
menfations framework.

In compliance with the National Climate
Change Policy, various agencies were
prompted to carry out activities which
are of vital importance to this global is-
sue. Various government ministries and
NGOs carry out different activities which
range from:

® identifying traditional methods of pre-
serving food and food crops that can
be staple food, extension of village
boundaries, relocation of villages

® organizing Climate change Summit,
workshops and fraining of provincial
administrators, land owners and other
key stakeholders

® creating awareness during the Agricul-
fure Show and Hibiscus Festival
® Observing National  Environmental
day where public, schools and stoke-
holders access information of CC and
have the understanding of what is go-
ing on in Fiji and around the globe.
NGOs information on CC and CCA

were available to the public, especial-

Ministry of Foreign Affairs & International Cooperation

ly for school children.

e Conducting public awareness pro-
grammes on climafe change and its
effects by various Government organ-
isations such as the Department of
Environment, Department of Energy,
Ministry of Agriculture, Minisiry of In-
formation, Ministry of I'Taukei Affairs,
Climate Change Unit of the Ministry of
Foreign Affairs, Ministry of Agriculture,
Terfiary Insfitutions such USP, PACE-SD,
FNU and NGOs such as PACC, SPC,
FSPI, SOPAC, WWF, and Live & Learn
efc. using the Fiji government Online
portal - www.fiji.gov.fj , texts (pam-
phlets, posfers, banners efc.] Video,
TV and radio talk back show etc.

Coordination of climate change ad-
aptation projects and awareness by
PACE -SD which are funded by Aus-
AID, EU, JICA and USAID.

Incorporatation climate
change into the primary,
secondary and tertiary
education programmes

The Government of Fiji National Climate
Change Policy 2012 which outlines a
policy implementation framework under
Objective 4; on Education and Training
with the following strategies:

- Strategy 4.1 fo review and update
current school curriculum fo ensure
inclusion of local, accurate, climate
change information, and to encour-
age student research around the is-
sue of climate change;

- Strategy 4.1.1 Curriculum Develop-
ment Unit (CDU) to assess and re-
view feaching materials on climate

change regularly, given the dynam-
ic nature of climate change science,
research and infernational progress
and

- Strategy 4.2 to develop appropri-
ate educational materials and leam-
ing tools on climate change for
children with special needs in early
infervention programmes, in special
and mainstream schools and in ter-
tiary institutions.

In 2012, the Ministry of Education in col-
laboration with GIZ/SPC Coping with
Climate Change in the Pacific Island
Region, Climate Change Policy and rel-
evant partners helped develop a frame-
work fo infegrate climate change and
disaster risk reduction information info the
current school curriculum.

This effort involved an audit of the exist-
ing curriculum which identified relevant
fopics such as climate, weather and cli-
mate variability and others that needs to
be integrated in the current syllabus. One
of the outcomes of that process was for
CC and DRR topics to be infroduced from
class 7 onwards. The new curriculum is
currently awaiting the National Consulta-
tion for validation before its infroduction
info the formal school system.

A concurrent collaboration effort be-
tween CDU, GIZ/SPC and Maregeti Viti
resulted in the production of an alphabet
poster and Pou & Miri to provide primary
school students a basic understanding of
the relationship that exists between the
environment they live in and the chang-
ing climate. The University of the South
Pacific (USP) through the Pacific Center
for Environment and Sustainable De-
velopment (PACE-SD] in collaboration



with United Nations University (UNU),
Royal Melboume Institute of Technology
University (RMIT University) and United
Nation Environment Programme (UNEP)
recently developed a Post Graduate Di-
ploma in Climate Change Programme
fargeting environmental managers in the
Pacific. As of December 2012 a tofal of
29 students have completed the PG Dip
course and 2 students have completed
their Masters as of December 2012. Al
are awaiting graduation in April, 2013.
The Pacific Parinership Network for Disas-
ter Risk Management (PPNDRM| through
its Training and Capacity Building Work-
ing Group (TCBWG) has successfully
provided fechnical support towards the
development of tertiary education pro-
grammes at the Fiji Natfional University
(FNU) and USP.

In 2012, the Fiji National University
(FNU) rolled out a Post Graduate Cer-
tificate in Disaster Risk Management
Programme af the College of Medicine,
Nursing & Health Sciences (CMNHS) in
partnership with the South Pacific Geo-
science Commission [SOPAC) Division
at the Secretariat of the Pacific Commu-
nity (SPC/SOPAC) targeting disaster risk
management officers from the region.
The number of student enrolled in 2012
was 6, while in 2013 it has increased
to 22.

Scholarship Programmes/Grants
Available To Students Pursuing
Climate Change Studies At National
And International Level

Local scholarships are available from the
Ministry of the | Taukei Affairs and Public
Service commission for students interest-
ed to pursue Undergraduate, Post Gradu-
ate Certificate and Post Graduate Diplo-
ma courses in the Environmental Science
and Climate Change Programme af the
fertiary level.

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC
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Table 6.2: PSC Scholarship summary: (a detailed table is attached in the annex)

ate

2007
2008 2
2009
2010 3
2011 6
2012

—--——

Source: PSC Scholarship unit

Table 6.3 EUGCCA scholarship summary

Totc1|

Diploma

2011

2012 22

13

2013 21 16
I R R N

Source: EUGCCA annual report

The Education, training
and public awareness
campaigns launched

National Summit for Building Resilience
to Climate Change

With the theme “Stregthening Commu-
nity Adaptation and Mitigation Mea-
sures fo Effects of Climate Change in
Fiji" the first ever national Summit on Cli-
mate Change was held in Labasa town,
Vanua levu from the 23rd to the 25th of
October 2012

The objective of the Summit was fo
strengthen  resilience by developing a
forum for information and knowledge
sharing as a means of addressing gaps,
fostering partnerships and promoting lo-

cal climate — smart solutions.

The importance of mainstreaming Cli-
mate Change was brought to the fore-
front of all participants. Real life Climate
Change  mainstreaming  experiences
were highlighted. The integration of Cli-
mate Change info the formal curriculum,
the status quo of Climate Change aware-
ness carried and the importance of frain-
ing in the field of Climate Change were
revealed on day 2. Climate Change mit-
igation and adaptation strategies were

also highlighted.

More than 200 people who affended
the Summit, heard firsthand information
on the work of including Climate Change
and Disasfer Risk Reduction fopics into
the school curriculum.

Ministry of Foreign Affairs & International Cooperation




REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

| Other Information |

Table 6.4 : planned and launched Climate change activities

Organization

Civil society

Activities

Department of Environment host
the National environmental day
where public, schools and stake-
holders has access to information
of CC

PACC Project

. awareness in - communities
within pilofs sites using pam-
phlets, posters and banners
as fools of communication
and video

Sandwatch Initiative

RiverCare Initiative

Kids to Forest initiative

Building Resilience: Strengthening
Community Adaptation Measures
to Effects of Climate Change in the
Fiji Islands

Ministry of Foreign Affairs & International Cooperation

| taukei:
To promote the iTaukei glossary

PACC Project
L]

Community Empowerment —
gender based strategy focus
on youth and women

e  Awareness and Education

materials supported by GIZ
for CC modules in the Fiji Cur-

riculum — improved

e Capacity building within com-

munities in ferms of manage-
ment, fraining and monitoring

skills on CCA - sustainability

Pilot effective models for govern-
ance and implementation of REDD
in Small Islands Developing States
to provide equitable benefits for
forestdependent local and indig-
enous people

Website

www.environment.gov.fj/

http:/ /www.sprep.org/pacchome

htip:// portal.unesco.org/en/
ev.php-URL_ID=42966&URL_
DO=DO_TOPIC&URL_SEC-
TION=201 html

e hitp://www.unesco.org/
csi/smis/siv/Pacific/Fiji-
act2_river.htm

®  hitp://www.livelearn.org/
projects/rivercarediji

http:/ /www.spc.int/Ird/
index.php@option=com_
content&view=article&id=876:
spc-andfao-supportkids-toforest-
initiative-oflive-and-
learn-environmental-
education&catid=164:public-
awarenesseducation-and-
extension&ltemid=29

http: / /www.wwipacific.org.fi/
what_we_do/climatechange/
ausaid__building_resilience/
http:/ /www.ausaid.gov.au/
Publications/Pag-
es/4920_8334_8788_
@708_8899.aspx

htip:/ /awsassets.panda.org/
downloads/building_resilience
_flyer_email.pdf

http:/ /www.livelearn.org/pro-
iects/redd-pilot-project



Organization

Private Sector/ institu-
tion

e Climate Change Adaptation
Awareness Workshop

e  Disaster Management and
First Aid Training

®  developing training and pro-
viding first line technical sup-
port to communities

e development of IEC materi-
als

AusAID Future Climate leaders
Project (FCLP): provides Pacific
Island students with knowledge,
expertise & education in climate
change that builds capacity for the
whole region

USPEU GCCA project: provides
support through capacity building,
community engagement and ap-
plied research

Engaged through print mode, ra-
dio & TV (refer to annex)

,,,,,
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Activities

Website

http:/ /www.fspi.org.fi/

http:/ /ukinfiji.fco.gov.uk/
ennews,/ 2view=News&id
=858142382

http:/ /www.usp.ac.fj/index.
phpid=11868

http:/ /www.usp.ac.fj/index.
phpid=10769

e hitp://www.fiji.gov.fi/
index.php2option=com_co
nfent&view=article&id=1
40:ministry-of-information-
nationalarchives-and-ibrary-
services-ofiji&catid=76:dep
artment&ltemid=171
www.fbe.com.fj/
fijitv.info/
www.fijitimes.com,/
www.fijisun.com.fj/
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Gaps in Climate Change
Education (Formal) and
Training

While the process of integrating Climate
Change into the school curricula has
been on-going, it is also important to
build the capacity of Curriculum Devel-
opment Unit (CDU) and Technical Voca-
tional Education Training (TVET) Officers
in ferms of Climate Change and Disaster
Risk Reduction. The Officers need to be
well versed with all aspects of Climate

Change.

Alfter the integration of Climate Change
info the school curriculum, there is a need
fo train the teachers who will be teach-
ing Climate Change subjects included in
the prescriptions. Teachers need fo be
frained in relation fo whatever Climate
Change fopic has been integrated into
their curriculum so that they are familiar
with the fopics that they are going to
teach their students.

The production of resources o supple-
ment the teaching of Climate Change
fopics that will be in the school cur-
riculum. This will involve the prinfing of
materials that have been developed by
organisations and government depart-
ments or the development of new ma-
terials or teaching aid. This will ensure
that when the Climate change topics are
taught, the teachers are well supported
with resources that they can use in the
teaching and learning process.

The CDU officers lacks monitoring frame-
work for an effective review process for
the proposed teaching material on CC

and DRR.

The teacher training program lacks
components of feaching and transfer of
knowledge skills and techniques of cli-
mate change and DDR information.

Ministry of Foreign Affairs & International Cooperation

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

There is a lack of climate change and
disaster risk management courses at un-
dergraduate level. PACE-SD with support
from SPC/SOPAC is currently finalising
its Post Graduate Diploma Programme in
Disaster Risk Management and has exist-
ing plans in place to develop bridging
courses fargeting individuals around the
region who have been involved in cli-
mate change work but do not possess
undergraduate qualification. This is cur
rently awaiting endorsement of the USP
Councll.

Gaps in Climate Change
Education (informal)
Training

There is a gap in developing an ap-
proach that ensures sustainability of
the principles and concepts associated
with Climate Change Awareness pro-
grammes. To date, most climate change
awareness is carried out by NGO's, giv-
en the knowledge, skills and resources
available and these organizations have
created @ milestone of understanding in
the communities. However, for each of
these, the approach is different and the
materials used to transfer the knowledge
are based on specific concepts. This
must change as climate change is a cross
cutting issue and it affects food security,
national security, community psyche, re-
location and disaster awareness which
are not isolated issues. Therefore the
approach fo climate change must be
holistic and strategic. The success of the
approach demands  collaboration and
partnerships between NGO's and gov-
ernment agencies to allow for moniforing
and to ensure that there is no duplication
on the ground.

Need for Government Departments,
NGO's, Private Sectors, Companies,
Civil Society and CSO’s working on Cli-
mate Change Projects/Units/Sections,/
Program to present their information

and dafa based on their target groups,
area of work, population size, types of
project & activities implemented, fund/
donor supporting the project and efc,
this will ease the flotation of information
from a organization and will also avoid
the duplication of work in one area from
Organisations and Departments and of
course will minimize the use of resources
(manpower, financial, technical and edu-

cation wise).

For the technical/ field staff, there is a
gap in the ability to demarcate what is
CC related and what is a natural occur-
rence

Communities seek assistance but agen-
cies need fo practice a similar ethos to
DRM of Doing No Harm. Whilst we in-
stall tanks, solar water pumps, efc, we do
not sufficiently undertake measures for the
sustainability of the sysfem

CAPACITY BUILDING

Mitigation related capac-
ity development activities

A number of capacity building activi-
ties are underway to help develop and
expand sustainable energy resources.
Some of them are mentioned below.

TA-7394 REG: Strengthening the
Capacity of Pacific Developing Mem-
ber Countries to Respond to Climate
Change (Phase 1) (43071-012)

A project Strengthening the Capacity of
Pacific Developing Member Countries o
Respond to Climate Change project is
currently in ifs first phase of implementa-
fion and aimed at contributing fo the stron-
ger institufional and stakeholder capacity
in Fiji, Solomon Islands, and Vanuatu on
CDM PoA, post2012 carbon market
mechanisms including reformed CDM,
and assist in developing a crossborder



(multi-country] CDM PoA involving each
of the said farget countries. The specific
activities/components are as follows:

Component 1. Capacity building on
CDM PoA, post2012 carbon market
mechanisms including reformed CDM as
well as on latest developments in CDM
modalities and procedures, Nationally
Appropriate Mitigation Actions (NAMA)
and New Market Mechanisms (NMM)
in the farget counfries, including hands-
on fraining and knowledge fransfer fo all
relevant stakeholders.

Component 2: Mapping of the CDM
including Programmatic CDM  related
activities in the farget countries. This will
include: (i) defermining CDM status for
each country; (i) identifying potential
PoA projects [including cross-boundary
program of acfivities) that could be
developed under CDM or post2012
carbon market regime; [iii] supporting
DNA and/or Climate Change Units in
farget countries on revising/updating the
DNA operational guidelines and climate
change policy documentation; and {iv)
designing appropriate tool kit to assist
Programmatic CDM project development
and management.

Component 3. Development of Grid
Emission Factors for the target countries
as per the UNFCCC approved fools and
procedures. Renewable energy sector
projects account for more than Q0% of
the registered CDM projects for carbon
credits. Grid emission factor is one of the
key factors to be calculated for such proj-
ects in order fo estimate emission reduc-
tions. The factor could also be useful in
developing GHG inventories for the host
country including estimating the mitiga-
fion potential.

Component 4: Identify and support
the development of one cross-border

(multi-country] CDM PoA related design

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC

documentations (Programme of Activities
Design Document; CDM PoA Design
Document and Real Case CDM PoA
Design Document) involving each of the
selected target countries.

USP- KOICA Renewable Energy
Project (East Asia Climate Change
Partnership)

A 2 Million USD grant from the Republic
of South Korea for a project entitled ‘Re-
newable Energy Generation, Resource
and  Capacity  Building

Programme for Sustainable Economic

Assessment,

Development of the Pacific Island Coun-
fries’ has assisted USP in undertaking a
comprehensive RE capacity building ini-
fiative . This project has the following 3
main components:

1. Renewable Energy assessment in all
12 USP member countries and estab-
lishment of a Data Bank af USP.

2. Renewable energy Capacity Build-
ing in the USP region.

3. Establishment of a 45 kW grid-con-
necfed solar PV system at the USP,
Laucala lower Campus and  devel-
opment of a renewable energy train-
ing cenfre.

The first component involves setting up
24 Integrated Renewable Energy Re-
source Assessment System  (IRERAS] in
USP member countries. These equipment
will record major mefeorological param-
efers required for renewable energy ap-
plications (solar radiation, wind speed
etc.). There are also 5 dedicated wind
energy measurements systems currently
deployed at selected locations in Fiji and
will be moved to other countries. The
ocean energy pofential in the region is
being evaluated using Waverider Buoys
(wave energy), ADCPs [tidal current en-
ergy) and CTD probes (OTEC potential).
The data recorded is transmitted fo a cen-
tral server housed at USP's Japan-Pacific
ICT Centre. A number of systems have
already been deployed while others are

| Other Information |

in the process.

The second component comprises @
number of activities. The project funds 8
regional students to undertake a Master's
programme at USP. They are working on
renewable energy resources assessment
in their respective countries after spend-
ing inifial & months (taking two courses)
at USP. They are expected to submit their
theses by mid-2013.

Under the third component, a 45 kW
grid-connected PV (GCPV) system has
been installed at the USP's marine cam-
pus. This is the largest sysfem of ifs type in
Fiji and is expected to supply about 10%
of e\edridf\/ requirements of the main
Marine Science building. This system is
also being used as a research tool where
studies on PV/grid interaction are being
carried out. We also plan to employ this
setup as a fraining centre for energy
professionals from the region. A training
workshop on grid connected systems will

be held in November 2012.
Project DIREKT

This 1.2 million Euro ACPEU funded
project (DIREKT- small Developing Island
Renewable Energy Knowledge and
Technology transfer network) envisages
strengthening the science and technol-
ogy of renewable energy systems in the
PICs and other small island countries. It
will enhance cooperation between the
institutes involved in renewable energy
science and technology development in
the ACP region and EU institutions.

This project is led by Hamburg Univer
sity of Applied Sciences and the ACP
region is represented by the University of
West Indies, the University of Mauritius
and the University of the South Pacific.
The main idea behind this project is to
help establish Research and Technology
Transfer Centres within each of the part-
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ner country. These centres will facilitate
knowledge, information and know-how
exchange on the assessment, production
and utilisation of renewable energy in
the region. USP is be leading analysis
of the marketoriented research and tech-
nology transfer and capacity-building
requirements for the ACP regions. This
includes an analysis of the political and
institutional frameworks and research pol-
icies for renewable energy in the partner
countries.

One of the major acfivities of the project
DIREKT is to help organize regional and
international conferences,/workshops
for various stakeholders in the member
countries. A number of workshops on
issues like hydropower, GCPV systems
and other relevant fopics have been or-

ganized in Fiji, FSM and Tonga.

Development of Solar Photovol-
taic and Hybrid systems

With the help of funds from the US and
French governments, solar PV demonstra-
fion systems have been installed af the
main USP campus. A 2.6 kW GCPV sys-
fem provides lighting and  serves as an
electric vehicle charging station (first of ifs
kind in the region). We have installed a
solar water pumping system at Batiri Lagi
School in Vanua levu with the Taiwan
government's support.  French funding
has also enabled us to implement a so-
lar light micro inancing initiative where
remote communities are encouraged fo
replace their inefficient and polluting
kerosene/benzene lamps with clean/

efficient solar lights.

Ministry of Foreign Affairs & International Cooperation
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All the above mentioned projects have
a sfrong training/research component.
Our students are closely involved in de-
sign and analysis of these systems.

Renewable Energy education and
Research

USP offers a number of courses in renew-
able energy technologies at the under-
graduate and postgraduate levels. An
introductory course on RE is part of our
B.Sc. (Physics) and the new BE (EE and
ME| programmes.  We also offer Post
Graduate Diploma (PGD) and M.Sc. in
RE. There are efforts underway to offer
the PGD programme via online mode
so that regional students can also enroll.
Fiji National University (FNU) also offers
undergraduate programme in renewable
energy.

The Renewable Energy research group
within the Faculty of Science, Technology
and Environment (FSTE) at USP is actively
engaged in research. Some of the areas
of interest are:

* Wind energy assessment; design, de-
velopment and testing of rotor blades/
turbines.

® Solar Photovoltaics: Development of
Dye Sensitized Solar Cells,

® Design and Performance analysis of
Standalone  systems,  grid-connected
and hybrid systems.

® Biomass and Biofuel: Coconut oil based
Biodiesel, cassava based ethanol

e Ocean energy: Assessment of ocean
energy pofenfial (wave, fidal and
OTEC) and design and development
of energy exiraction devices.

® Energy planning

Renewable energy training and
certification scheme

USP has joined hands with the Sustain-
able Energy Indusiry Association of Pa-
cific Islands [SEAIPI) to develop compe-
tency standards and accreditation for RE
professionals (designers and installers).
The scheme was officially launched on
18th May 2012 during the Pacific rollout
of the Infernational Year of Sustainable

Energy held at USP.

Collaboration with VOCTEC pro-
gramme of Arizona State Univer-
sity and USAID

A Regional Training Centre for - Off Grid
Solar PV Systems is being established af
USP. This is being done in collaboration
with the VOCTEC programme of Arizona
State University and  facilitated by the
USAID. The programme will run at two
levels, 12 (Training of Trainer) and L1
(technician level). USP will be running 12
training and a number of PIC participants
will be invited to atfend this training. The
frainers are expected fo run L1 training
in their respective countries. The first ToT
fraining fook place in February 2013
where 15 participants including eight
from Fiji received their frainer certificates.
This was followed by Fiji technicians’
training in July 2013. FNU is the other
Fiji based parter and will also be con-
ducting L1 frainings.
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FINANCIAL, TECHNICAL AND CAPACITY NEEDS

In addressing climate change in Fiji, there were a number of gaps and constraints

identified. These gaps and constraints occur mainly due to the lack of existing frame-

works that clearly identifies and outlines the necessary action that should be taken to

effectively respond to climate change.

FINANCIAL RESOURCES
AND MANAGEMENT
NEEDS

In order fo carry out any climate change
adaptation or mitigation activities, ad-
equate resources (including finances) are
required.
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Furthermore, the New Delhi Work pro-
gramme recognizes the need for ad-
equate financial and fechnical resources
to ensure effective implementation of the

activities of Article 6 of UNFCCC.

Globally, Fiji is not a major contributor
of greenhouse gas (GHG) emissions so
most of its focus is on climate change ad-

aptation. UNFCCC through the Bali Ac-
fion Plan also recognized the importance
of funds. The review of Fiji's Climate
Change Framework for the development
of Fiji's National Climate Change Policy
have identified strategies fo ensure sus-
tainable financing for climate change
efforts. The sfrategies will include ensur-
ing that national budgeting processes




include the assignment of funds for cli-

mate change mitigation and adaptation
research, planning and programme im-
plementation. The implementation frame-
work of the policy will identify lead and
implementing agencies that will ensure
that the strategies are implemented.

TECHNICAL AND
CAPACITY NEEDS

Briefly outlined below are some of the
technical and capacity needs that were
identified for Fiji;

i.  The need for financial resources

REPUBLIC OF FIJI SECOND NATIONAL COMMUNICATION TO THE UNFCCC
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ii. The need for a finance policy en-
abling the provision of financial
and ofher resources fo be alle-
cated and utilized in for climate
change activities

iii. To establish a pool of funds al-
located by Government for the
esfablishment of a National Trust
Fund fo finance adaptation and
mitigation activities

iv. longterm investment in research
and developments

THE GEF, ANNEX ||
PARTIES, MULTILATER-
AL/ BILATERAL CON-
TRIBUTIONS

For the preparation of the SNC, GEF
provided the financial support of
US$405,000 while the Fiji govern-
ment provided the inkind confribution

of US$100,000.

Other than providing support for the
SNC, GEF, Annex Il parties, bilateral
and multilateral insfitutions have also
financially supported climate change
activities in Fiji. This support has been
rendered mostly fo the communities
of Fiji either through Government or

through NGOs.

e CEF

o CEF trustee

® European Union

*  World Health Organization
e USAID

e UNDP

e UNEP

e UN Habitat
e UNICEF

e  Government of New Zealand
e  Government of Australia

e  Cerman Government

e Canada Fund

* French government

e Taiwan (ROC)

Republic of Korea

e World bank

e ADB

e Evangelischer Entwicklungsdienst
e.V. [EED)

® Secrefariat of Pacific Community

e SPREP

®  Rotary Pacific Water for Life Foundation

*  Fiji Water

INFORMATION
ON IMPLEMENTED
ADAPTATION
MEASURES

(Programmes containing
measures to facilitate adequate
adaptation to climate change

2000-2005)

Fiji like the other SIDs has been working
on to implementing its adaptation mea-
sures. After rafifying the UN Framework
Convention on Climate Change (UN-
FCCC) policies adopted by Government
in Successive Development Plans have
recognized the critical imporfance of
managing the environment and natural
resources, fo ensure social and econom-
ic prosperity, however has not been sup-
ported with the required budget. There
are a number of legislations related to
the convention are being reviewed and
will be amended in due course to meet
its objectives that will contribute to the
implementation of adaptation measures.
These include the land Conservation &
Improvement Act, Agricultural Landlord &
Tenant Act, Forestry Act, Tourism Develop-
ment Act, Environment Management Act
and the Town Planning Act to name a few.

The Environment Management Act will
coordinate and facilitate  collaboration
among all agencies responsible for dif-
ferent legislations related 1o the use,
development and management of land
resources, which are administered by
different government agencies and have
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overlapping function.

Fiji realizes the importance of national
capacity building across all sectors as
this is below a critical mass. Promotion
of better education and fraining and
creation of public awareness will be an
ongoing activity for quite some time. lo-
cal and national level Government, non-
government agencies, civil societies and
other stakeholders are all targefed in
these programs. Technical and financial
assistances fo realize these challenges
are welcome from all partners.

To ensure that all stakeholders are in-
volved in the formulation and imp|emen»
tation of sustainable land management
policies, straftegies, the participatory
and infegrated approaches with multi-
stakeholders  consuliation are  always
promoted.

Fiji has fully supported and participated
in initiatives for sustainable land develop-
ment and management for the region.
As such it has participated in numerous
national, regional and infemational proj-
ects. The availability of reliable resource
based information is an integral part of
all decisions related to sustainable land
development and management s  vital
and Fiji is always sriving to improve on it.

In addition o the initiatives there are sfill
gaps and constraint that has o be over-
come in order to function well. One of
the major highlights is the inadequate
resourcing of the Department of Envi-
ronment (DoE) fo carry out mandated
functions under the EMA. Some of this
includes:
Lack of capacity among Government
agencies to enforce relevant legisla-
tions such as the land Conserva-
tion and Improvement Act, National
Code of logging Practice, efc.
Addressing  ‘environmental’ issues
along sectoral lines is difficult and
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conflicts sometimes arise as ministries
get profective when they perceive
other agencies encroaching on areas
they consider their sole jurisdiction;
lack of coordination between agen-
cies and the current situation where
the Department of Environment is reli-
ant on other agencies to implement
mitigation and adaptation measures.
The Dok can provide advice on miti-
gation and adaptation measures but
has no authority to dictate what is to
be implemented;

Lack of capacity within Government
[including the Department of Environ-
ment) 1o fully appreciate the funda-
mental issues of climate change and
their widespread impacts across the
whole economy;

Lack of capacity also constrains the
ability of Government to draw out
relevant statistics and data fo fully un-
derstand the evolution of Fiji's climate

and biodiversity. This lack of capac-

ity franslates info a lack of confidence
by Government to commit resources
for such research work given the
uncertainty on the applicability and
usage of the research data and out
come. Hence, the reliance on foreign
aid to fund such projects;

Llack of information, education and
awareness on impacts of climate
change in rural and outer islands —
for instance the ordinary villager is
not aware that changes affecting his
everyday living [such as fishing, tend-
ing his crops efc.) are a result of the
impact of acfivities of industrialized
countries on the global climate; and

Poor and sluggish economic per-
formance over the past decade,
coupled with political turmoil and un-
cerfainty means a lof more emphasis
is placed on economic recovery and
very litfle attention is paid o environ-
mental concerns.
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MITIGATION- ENERGY SECTOR ASSESSMENTS

Listed below are some of the gaps and constraints faced in the energy sector:

Grid-based power supply

Key issues to be addressed:
P Need to improve FEAS efficiency by building on its strong past performance
P Fiji still has significant unutilised renewable energy resources
» The enabling framework for private sector investment must be improved
P Regulation needs to be strengthened and removed from FEA

P Institutional responsibilities need to be streamlined

Rural electrification

Key issues to be addressed:

B Despite recent success in improving access, the sustainability of current schemes is at
risk and their affordability for rural communities with limited cash income is uncertain

p Schemes are funded by Government (and by FEA when they are deemed financially vi-
able) but funding over the last six years has been variable and offen technology specific

There is no clear and costed plan of how to provide the remaining unserved popu-
P |ation with access fo electricity or analysis of existing social and economic barriers
to affordable energy

Renewable energy

Key issues to be addressed:

» A comprehensive assessment of Fiji's renewable energy resources and viability of
different renewable technologies is needed

» lack of access fo resource data has been a sfrong impediment to private sector
project development in the past

P Incentives for a wider participation of the population in renewable generation are insufficient

Transport

Key issues to be addressed:

»  The fransport sector is highly dependent on imported fuel

p More can be done fo encourage fuel-efficient vehicles and vessels and a shift
towards public fransport and non-motorised fransport

P Research for alternative fuels such as biofuel, electricity or gas

Petroleum and biofuels

Key issues to be addressed:
P Fiji needs to reduce its high pefroleum import bill
P The viability of biofuels in Fiji needs to be demonstrated

» Maintain E 10 and B 5 biofuel standards

Energy efficiency

Key issues to be addressed:
B  Energy efficiency is highly costeffective, but achievements in Fiji have been minimal

P An energy efficiency target has been lacking
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V&A SECTOR — SECTOR ASSESSMENTS

The constraint and gaps identified in the V&A sector are as follows:

Table 7.1: constraints & Gap in the V&A sector

Gaps / Constraints

Water

Agriculture
Coastal zone

Forest

Health

Tourism

Building

Lack of a legal framework fo enable 1 government institute fo regulate the water sector

Lack of data on the water consumption in all sectors

No expertise on the artificial recharge

Not such information available on the ground water. These includes the number of extraction sites [both locally &
commercially), actual discharge, intended use, level of ground water above sea level.

In most of the town areas the sewage & grey water discharge from residence are discharge in nature. This is be-
cause there is still no structure in place that takes in all this waste waters and treats it before releasing it.

Lack of insfallation of proper water supply system for remote villages fo prevent water wastage.

Financial constraint and accessibility o remote villages to install water tank to save water for usage during time
of natural disasters

Lack of monitoring  equipment and system

Lack of awareness on recycle and reuse of waste water, grey water & storm water.

Long term monitoring data on spring usage not available.

Lack of training/ awareness for farmers on organic farming practices
Lack of insfitutional mechanism fo protect remarkable the sites along the coastal zone

Poor implementation of the forest code

Coordination & collaboration  with the interministerial

Lack of mainstreaming  biodiversity conservation & ecosystem management in all policy making and develop-
ment of law

Overlapping of mandate of department of Forestry & Fisheries, depariment of Lands and Department of Lands.

Data is available but lack of financial support to analysis & publish the finding on diseases
Lack of data on the temperature related diseases e.g. water, food & vector bome diseases. (More research needed
in respect fo climate change and diseases in whole of Fiji. |

Gaps still lay in the data for the vulnerable communities/ areas in the coastal areas

Lack of data on the soft & hard measures required info vulnerable areas

Limited data on how the side effects of climate change on the coral. For example the diseases associated with
climate change & coral.

There is not enough integration of climate change issues into town & Planning Act

Financial constrain for the existing building to improve the to help cope with climate change

Lack of inferest from the infrastructure owners fo in cooperate climate change in infrastructure planning and
developing

Lack of communication, collaboration and coordination among different stakeholders

None fo very few expertises in designing and construction of the climate change infrastructure.

Lack of human capacity/ knowledge in monitoring the building of the infrastructure.
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PROPOSED PROJECT FOR FINANCING

Mitigation

With the growing opportunities in the area of international carbon trading, Fiji has supported the development of five PINs for
regular standard CDM projects and 4 PINis for PoAs. Local and international consultants work together to build up local expertise

in CDM project development and to demonstrate the benefits of CDM through project implementations.

Some of the proposed Potential CDM projects are tabulated below:

Table 7.2: Potential CDM Projects

Proposed Project Techniques of
(PIN Stage) [ e S Proposed Outcomes

Qualilawa Hydropower Project

Methane Capture and Flaring
at Naboro Landfill

Fiji Tourism Energy Efficiency
Investment Project

-To ensure that Fiji attains affordable,
stable and secure source of energy for
its future economic growth and pros-
perity.

- 18MW hydropower scheme.

To reduce methane emissions fo the
atmosphere through landfill gas (LFG)
recovery and flaring.

Work with fourism sector fo identify so-
|utions to increase energy efficiency in
hotels and resorts and reduce impacis
on the environment.

Micro scale project ac-

tivity

Micro scale project ac-

tivity

Micro scale project ac-

tivity

Annual emission reduction of

19,7171CO,e
Annual emission reduction of
approximately 15,0001CO,e

Annual emission reduction of
approximately 4,8471CO,e

PoAs at PIN stage in Fiji

Biogas Cogeneration PoA in
Fiji

Sewage Treatment PoA in Fiji

National Grid Connected Hy-
dropower PoA in Fiji

Tropik Biomass Power Genera-
tion

Plant Oil Power generation for
maritime communities

lighting Energy Efficiency PoA
in Fiji

-reduce methane emissions from un-
treated households and agricultural
and livestock waste

- install 5 to 10 new projects

Reduce GHG emissions [methane) in
an economically susfainable manner

Reduce CO, emissions to avoid usage
of diesel for equivalent electricity gen-
eration

-Reduce CO, emissions through dis-
placement of more carbon intensive
fuel based electricity generation

- installed capacity is 9.3MW

To utilize the oil extracted from plentiful
vegelable oil resources (mainly coconut
oil and palm oil) for electricity genera-
fion and transporfation lowering the
GH emissions

To use energy efficient lamps (CFL) to
replace 10,000 incandescent Lamps
used in residential lighting, commercial
and street lighting in Fiji.

Carrying  out  barrier

analysis

Micro scale project ac-

tivity

Carrying out investment
analysis

Carrying  out  barrier

analysis

Micro scale project ac-

tivity

Micro scale project ac-

tivity
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Annual emission reduction of
500tCO, e from the first CPA

Improved  digested  sludge
quality and reduced odor

- Annual emission reduction of
16,625tC0O,e from the first
CPA

Annual emission reduction of
57,5641CO,e from the first
CPA

Annual emission reduction of

30,000tCO,e

Annual emission reduction of

800ICO,e

Annual emission reduction of

6,000(CO,e
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Adaptation

Vulnerabilities of local communities in Fiji are due fo the low availability of resources, remoteness and susceptibility to natural disas-
ters. To enable workable and effective adaptation measures, ministries, civil societies and other parties have considered integrating
climate change in their planning and budgeting in all levels of decision making®*.

Table 7.3 below highlights some of vulnerable communities in Fiji and specific secfors that are vulnerable due to climate change
and natural disasfers. These communities have been identified after thorough consultations with climate change project and program
implementing partners. Vulnerability of communities is determined through the use of Vulnerability and Adaptation assessment tools,
developed specifically for Fijian communities.

Table7.3: List of Vulnerable Communities per Sector affected

Vulnerable Commmunities/ Vulnerable Commmunities/
Sector Sector
Area Area

Tikina Kubulau Food security, water Waisa Disaster risk
Tikina Wainunu Food security, water Naterumia Disaster risk
g Helienw Besiy/ Yielley Food security, water Waisasavu Disaster risk
West
Tidis Nl hseiay | i) Food security, water Waitagolo Disaster risk
stages)
Tikina: Vuya, Dama, Bua,
Navakasiga, Lekutu (planning Food security, water Navuniyaro Disaster risk
stages)
Tukuraki (Tikina Nalotawa) Potential relocation Nanukuloa Disaster risk
Nawagarua Potential relocation Naluwai Disaster risk
Matawalu Potential relocation Waidracia Disaster risk
Matawalu Potential relocation Nasavu Disaster risk
Kabariki (Tikina Nabukelevu) Potential relocation Vunidawa Disaster risk
Levuka (Tikina Nabukelevu) Potential relocation Waikalou Disaster risk
Muainuku (Tikina Nabukelevu) Potential relocation Matainasau Disaster risk

Davigele (Tikina Nabukelevu)

Potential relocation

Nabukunivatu

Disaster risk

Lavidi (Tikina Nakasaleka) Potential relocation Narokorokoyawa Disaster risk

Nakoronawa (Tikina Naka- Potential relocation Korovou Disaster risk
saleka)

Lomanikoro (Tikina Nakase- Potential relocation Nasauvere Disaster risk

leka)

Nakaunakoro (Tikina Nakase-

Potential relocation

Mataiwailevu

Disaster risk

leka)
Nakaugasele (Tikina Nakase- Potential relocation Nasava Disaster risk
leka)
Nasegai (Tikina Ravitaki) Potential relocation Tubarua Disaster risk
Tabuya Potential relocation Nakorosule Disaster risk
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Vulnerable Commmunities/

Area

Muaninuku
Kadavu Koro
Narikoso[ with CCU)
Waisomo (Tikina Ono)
Suweni
Korotasere
Vatukura
Wailevu
Muani
Nagaravutu
Somosomo
Lamini
Vunivesi
Nacekoro
Dreketi
Nakawaga
Wawu
Daku
Naimalavau
Nabitu
Buretu
Draubuta
Wailotua 1
Vaturua (with CCU)
Vanuadina (with CCU)
Wailotua 2
Semo
Nalele
Nayawa
Yavulo
Nasigatoka
Laselase
Serua Island
Naivucini

Navatuvula

Sector

Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation
Potential relocation

Potential relocation

Vulnerable Commmunities/

Area

Waibalavu
Nowaisomo
Wairuarua
Nakida
Nasalia
Laselevu
Udu
Dreketi
Nairukuruku
Navuniyasi
Taulevu
Vuniduba
Delaitoga
Nabena
Matailobau
Nagara
Nawaka
Waimalika
Sabeto
Rukuruku
Navakai
Nasau
Careras
Saunaka
Moala
Yavusania
Momi
Nawai
Malamala
Nawaicoba
Rada
Logi/Marasa
Yako
Namata

Savusavu
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Sector

Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk

Disaster risk
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Vulnerable Commmunities/ Vulnerable Commmunities/

Areq Sector Areq Sector
Sawani Potential relocation Bawu Disaster risk
Navutu Potential relocation Tunalia Disaster risk

Vuniniudrovu (with CCU) Potential relocation Nagado Disaster risk
Matawailevu Potential relocation Vaturu Disaster risk
Nasigatoka Potential relocation Nausoti Highland Disaster risk

Nukutubu Potential relocation Rararua Disaster risk
Navatuyaba Potential relocation Natawa Disaster risk
Vunisei Potential relocation Nadi coastal areas Disaster risk
Nabua Potential relocation Tubenasolo Disaster risk
Muana Potential relocation Tubarua Disaster risk
Arovudi Disaster risk Natao Disaster risk
levuka Disaster risk Tavasa Disaster risk
Nauouo Disaster risk Nasaro Disaster risk
Rukuruku Disaster risk Yavutoko Disaster risk
Taviya Disaster risk Nayavulagilagi Disaster risk
Toki Disaster risk Nasukamai Disaster risk
Vagadaci Disasfer risk Ba Disasfer risk
Vatukalo Disaster risk Yaloku Disaster risk
Vuma Disaster risk Lovosa Disaster risk
Wailailai Disaster risk Vunayawa Disaster risk
Waitovu Disaster risk Durumoli Disaster risk
Nasinu Disaster risk Nasama Disaster risk
Natokalau Disaster risk Bilavou Disaster risk
Tokou Disaster risk Waiyala Disaster risk
Naikorokoro Disaster risk Vakabuli village Disaster risk
Draiba Disaster risk Tavua village [Malolo) Water
Naviteitei Disaster risk Narikoso village - Ono district Relocation
Nasaga Disaster risk Yasawa | Rara(only assess- Water
ment)
Navuloa Disaster risk Teci Water
Wiainaloka Disaster risk Dalomo Water

Viro Disaster risk Naselesele Water, health
Tuatua Disaster risk Qeleni Water, health
Lovoni Disaster risk Yanuca (Taveuni) Water, health
Nacobo Disaster risk Nasagalau Coastal, water, potential

relocation
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Vulnerable Commmunities/

Area

Nasaumatua

Nukutocia

Visoto

Vunivisavu

Nabasovi
Nabuna
Navaga

Tavua

Vatulele

Mudu

Nacamaki

Nakodu

Namacu
Nagaidamu

Nasau

Sinuvaca

* Yanuca
Daku
Niubasaga
Naicabecabe
Nasauvuki
Navuti
Nasesara
Wawa
Savuna

Uluibau

Sector

Disaster risk

Disaster risk

Disaster risk

Disaster risk

Disaster risk
Disaster risk
Disaster risk
Disaster risk

Disaster risk

Disaster risk

Disaster risk

Disaster risk

Disaster risk
Disaster risk

Disaster risk

Disaster risk

Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk

Disaster risk
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Vulnerable Commmunities/

Area

Vakano

Dakuiloa

Waigori
Ogea

Navai, Navudi, Rokosalase
Korolevu
Kinoya
Llabasa

Navua

Rewa & Rewa Delta

Nadi Basin

Ba and Suva Medical subdivi-

sions (Targef 'community' also

includes health practitioners in
the two pilot sub-divisions)

Macuata
Ba

Lami: Delainavesi, Valencing,

the Central Business District,

Kalekana, the Samoan Settle-
ment and Wailekutu

Suvavou Village, Lami Village,
Qauiya Sefflement, Wailada
Industrial. Area

Nakauvadra Range
Natewa, Tunuloa
Nabukelevu, Kadavu
Vatu-iRa
Mabualau
Natewa,/Tunuloa Peninsula
Gau
Matagali Emalu
Drawa

Dogotuki
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Sector

Coastal, water, pofential
relocation

Coastal, water, pofential
relocation

Coastal, water, pofential
relocation

Coastal, water, pofential
relocation

Water, health
Water, health
Coasfal
Disaster risk, food security

Coastal, marine, land man-
agement

Coastal, marine, disaster,
risk, water biodiversity, food
security

Coastal, marine& fisheries,
disaster risk

Disaster risk, health

Disaster, risk, water
Disaster, risk, water

Disaster, risk, water, coastal

Disaster, risk, water, coastal

Forestry, land management
Forestry
Forestry
Forestry
Forestry
Forestry
Forestry
Forestry
Forestry

Forestry
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| Constraints and Gaps, and Related Financial, Technical and Capacity Needs |

Vulnerable Commmunities/ Vulnerable Commmunities/

Areq Sector Area Sector
Naigani Disaster risk Veinuga District Water & food security
Manuku Disaster risk Wailevu District Water & food security

Mua Disaster risk Naikorokoro Possible relocation

Yavu Disaster risk Waitovu Possible relocation
Nataulea Disaster risk Tokou Possible relocation
Waitoga Disaster risk Natokalau Possible relocation
Vutuna Disaster risk Viro Possible relocation

Tovualailai Disaster risk Rukuruku Possible relocation
Lawaki Disaster risk Vatukalo Possible relocation
Navukailagi Disaster risk levuka Possible relocation
Qarani Disaster risk Nasauvuki Possible relocation

Vione Disaster risk Naicabecabe Possible relocation

Lamiti Disaster risk Daku Possible relocation
Lekanai Disaster risk Uluibau Possible relocation
Malawai Disaster risk Yanuca Possible relocation

Nacavanadi Disaster risk Vadravadra Possible relocation
Vanuaso Disaster risk Llovu Possible relocation
levuka | Gau Disaster risk Yadua Possible relocation

Llowu Disaster risk Sigatoka fown Water

Nawaikama Disaster risk Nayawa Water
Nukuloa Disaster risk Laselase Water
Sawaieke Disaster risk Yavulo Water
Somosomo Disaster risk Nasigatoka Water
Vadravadra Disaster risk Rakirakilevu Water
Yadua Disaster risk lawagqa Setflement Water
Vunibau Disaster risk Nauria Village Water Project Water
Sadro Disaster risk Vanuakula Village Water Water
Project

Sauniveiuto Disaster risk Nabau Distric School Water Water
Project

Nasavu Disaster risk Navatu District School Water Water
Project

Nakorovou Disaster risk Navatu District School Leveling Water
Project

Caloa Disaster risk Jadish Rd Water Project Water

Draunikula Disasfer risk Markoz Rd Water Project Water

Wainiyabia Disaster risk Tunalia Borehole Project Water
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| Constraints and Gaps, and Related Financial, Technical and Capacity Needs |

Vulnerable Commmunities/ Vulnerable Commmunities/
Sector Sector
Area Area

Qarasarau Disaster risk Thirstry Borehole Water Project Water
Nuku Tikina Disaster risk Andrews Primary School Water
Water Project
Sabata Disaster risk Votualevu Water Project Water
Wainadiro Disaster risk Emua Borehole Project Water
Waibogi Disaster risk Ismail Road Water Project Water
Naimasimasi Disaster risk Malamala Water Project Water
Masi Disaster risk Malakua Borehole Project Water
Serua Island Disaster risk Logi Water Project Water
Navutulevu Disaster risk Togo Samsola Borehole Water
Naboutini Disaster risk Hydra Rd Water Project Water
Nabukelevu Disaster risk Togo/ lavusa Borehole Water
Namagumaqua Disaster risk Nawaicoba Nursing Station Water

Borehole VWater Project 1

Vunaniu Disaster risk Tuvu Water Project Water
Korovisilou Disaster risk Draa Lomolomo Rural Water Water
Project

Culanuku Disaster risk Johnson Rural Water Project Water

Yanuca Disaster risk Nadrau Water Project Water

Tadevo/Tokotoko Disaster risk Buabua Water Project Water

Pacific Harbor Disaster risk Ali's Water Project Water

Narara Disaster risk Vitogo Hillside Water Project Water

Veiwawa Disaster risk Bukama Village School Bore- Water
hole Projet

Nakaulevu Disaster risk Bouwaga Primary School Water

Borehole Project

Vakabalea Disaster risk Nasomolevu Catholic School Water
Borehole Project/ Water Tank

Wainidova Disaster risk Namatayalevu Village Water
Borehole
Rovedrau Disaster risk Yageta Village School Bore- Water

hole Project/ VWater Tank

Vunimasi Disaster risk Rt. Mwli Memorial School Water

Borehole / Water Tank Project

Waikalou Disaster risk Naviti District School Borehole Water
/ Water Tank Project

Nasasa Disaster risk Gaunavou District School Bore- Water
hole/ Water Tank Project

Rampur Disaster risk Waimalika Settlement Borehole Water
Waidradra Disaster risk Nakavika Seflement VWater Water
Project
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| Constraints and Gaps, and Related Financial, Technical and Capacity Needs |

Vulnerable Commmunities/

Area

Vietnam
vuninokonoko

Cadlia

Quaribua

Naitata

Naitonitoni

Taiperia

Raiwaqga

Tokotoko flats

Vunibuabua

Lepanoni

Sigasiganilaca
Karachi
Lomary

Nabukaluka

Nauluvatu

Navurevure
Wainawaga
Nadakuni
Lomai
Nasirotu

Nasele

Naseuvou
Delailasakau
Delailasakau

Vanuakula

Nanuga
Nagali
Viria
Gusuisavu

Namuamua
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Sector

Disaster risk
Disaster risk

Disaster risk

Disaster risk

Disaster risk

Disaster risk

Disaster risk

Disaster risk

Disaster risk
Disaster risk

Disaster risk

Disaster risk
Disaster risk
Disaster risk

Disaster risk

Disaster risk

Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk

Disaster risk

Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk

Disaster risk

Vulnerable Commmunities/
Area

Bhairo Din Water Project
Field 27 Navatu Water Project

Sangeeta VWomen's Club
Water Project

Maururu Mosque Borehole
Project

Korovuto Water Project

Shaed Hussin Sha Water

Project
Puspha's Temple Water Project

Police Post Circular Road
Water Project

Supersonic VWater Project
Sukeshwar Bir Water Project

Chainkoti Hillside VWater

Project
Sarava Borehole Water Project
Nakavika Water Project
Nadikilagi Water Project

Nacaci Borehole VWater
Project

Ba Navatu Temple Water
Project

Shiu Kumar Water Project
Nukuloa Borehole
Sarava Borehole

Raviravi Hillside VWater Project
Vatusui Tophill Water Project

Raviravi Sangam School
Borehole Pump

Matanagata Back Road Water
Waikona Water Project
Nawagabera
Navutulevu
Delaiwaimale
Korovou
Vartulili
Vatukorosia

Navolau

Sector

Water
Water
Water

Water

Water
Water

Water
Water

Water
Water
Water

Water
Water
Water
Water

Water

Water
Water
Water
Water
Water
Water

Water
Water
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk
Disaster risk

Disaster risk
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| Annex |

Annex 2

1. Recorded media activities of the ministry
Fiji Government Online Portal - www.fiji.gov.fj
Same stories were loaded onto FB

S

—Z =0 ®NO

39.
40.
41,
42.
43.
44,

Climate Change talks mirror Fiji's own push for awareness -7/12/12

G77 briefing workshop in Fiji— 18/12/12

Media Alert - Priority adaptations to climate change for fisheries and aquaculture in Fiji: reducing risks and capitalising
on opportunities workshop - December 12, 2012

Youth call for more action at climate talks — 18th session of Conference of Parties to the UNFCCC - 5/12/12

Media Alert - National Faith — Based Organizations’ Environment Stewardship Official Launch - Thursday 6th December,
2012

Need for more climate change awareness: Kaunisela = 3/12/12

Minister Kubuabola joins climate change negotiators in Doha = 1/12/12

Climate Change finance remains an issue at climate talks = 1/12/12

Fiji to push for confinuation of Kyoto Protocol = 27/11/12

Conservation needs to become a way of life = Naupoto = 20/11/12

. Cabinet approves iTaukei Glossary of Climate Change terms — 20/11/12

. Climate change is inevitable = 16/11/12

. National Climate Change Country Team 2nd meeting- November 16, 2012
. Minister leads delegation at climate change talks = 10/11/12

. Stakeholders showcase inifiatives fo climate change = 23/10/12

. National summit for building resilience to climate change opens — 23/10/12

Fiji ready fo host conservation meet = 22/10/12

. Stakeholders formalise plans for GEF funding - 18/10/12
. Fiji calls for fresh approach to sustainable development - 24,/9/12

Fiji Foreign Secretary leads climate change delegation — 27/8/12

. Working towards a sustainable future = 22/7/12

. President leads climate talks — 16/7/12

. Fiji allocated $7million for environment projects — 14,/7/12

. Govemnment prioritise climate change — Mataikabara = 27/6/12

. National Climate Change Policy Implementation Workshop - 28th and 29th June, 2012

PM'’s statement af the Plenary Session of the third world summit on sustainable development (Rio+20) = 20/6/12

. Fiji voices concern at Global Climate Change Meet = 20/6/12

. Climate change in school curriculum - 15/6/12

. People should be aware of climate change — Kolinisau - 4/6,/12

. Fiji looks forward to positive and forward looking outcomes in UN Climate Talks — 17,/5/12
. Fiji plots Rio 20+ points, climate change policy = 17/5/12

. Fiji participates at Climate Change meetfing = 16,/5/12

. SIDS meet on sustainable energy and the Rio+20 process - 14/5/12

. Fijian President makes historic walk for earth hour = 3/5/12

. "Harmony with nature” meeting at United Nations - 19/4/12

. Fiji diplomat appointed to climate change committee = 9/4,/12

. Summary Report on climate sensitive diseases in Fiji launched - 28/3/12

. Climate-Sensitive Infectious Diseases in Fiji: 2011 Summary Report from Fiji's Piloting Climate Change Adaptation to

Protect Human Health project" - Monday 26th March

MSG fo invest in tacking climate change - 20/3/12

Formalising Fiji's Climate Summit—5/3/12

Keeping the Coral Coast Green —2/3/12

National Policy to commit Fiji to climate change issues = 2/3/12

Media alert - Launch of Fiji National Climate Change Policy by Minister for Foreign Affairs — 1,/3/12
UN Climate Change official visits Fiji - 7/2/12
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45 Fiji looks af adaptation to combat effects of climate change - 1/2/12

46. MSG climate change meet ends — 30/1/12

47 Climate change action is needed now — 27/1/12
48. Cabinet approves environment, climate change meeting — 23/1/12
49. PM o officially open Pacific Green Factory and Eco Park = 19/1/12
50. Cabinet approves national climate change policy for Fiji = 19/1/12

Media Monitor on Climate Change
First Climate Change Summit for Fiji -
The Ministry of Foreign Affairs is stepping up its awareness campaign on climate change with a first ever National Climate

| Annex |

Change Summit fo be held in labasa next week. This is a follow up to the commitment made earlier this year during the launch

of Fiji's Climate Change Policy. Director Political and Treaties Esala Nayasi says the main purpose of the National Summit is

fo engage communities on a grassroots level.

http:/ /www.fbc.com fi/fiji/ 5385 /firstclimate-change-summitfordiji (Mon 10/15/2012 2:10 PM)

First Climate Change Summit for Fiji- The Minisiry of Foreign Affairs is stepping up its awareness campaign on climate
change with a first ever National Climate Change Summit to be held in labasa next week. This is a follow up to the commit-

ment made earlier this year during the launch of Fiji's Climate Change Policy. Director Political and Treaties Esala Nayasi says

the main purpose of the National Summit is to engage communities on a grassroofs level.

http:/ /www.fbc.com.fj/fiji/ 5385 /firstclimate-change-summitforfiji , hitp://www.fijivillage.com/2mod=story&id=15101
21250df0bc1689717431a630d, Fiji TV 6pm News, FBC 6pm News (Mon 10/15/2012 2:10 PM)

Radio Talkshow on Climate Change
From: Media Monitor [mailto:mediamonitor@info.gov.fj]
Sent: Monday, January 21, 2013 3:43 PM
To: 'viikofani@info.gov.fj'
Subject: Total talkback show on climate change by foreign affairs

22/10/12
Monday

06/11/12
Tuesday

06,/08/12
Monday

Ministry of
Foreign Affairs —
Climate Change

Unit

Ministry of
Foreign Affairs:
Climate Change
Unit

Mrs. S. Mataika-

bara — Foreign

Affairs

Climate Change
meeting
preparations,
expected out-
comes

Outcomes from
the National
Climate Change
Summit

Achievements for
the 3rd Quarter
and its impact
on the nation

- Opening of
new embassies
efc
- 1stand 2nd
quarter achieve-
ments for your
ministry

Asked for

Reschedule

Waisea Vosa

Mrs. S. Matai-

kabara

Asked for

Reschedule

Manasa Katoni-
vualiku

DS Penijamini
Lomaloma
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The Climate
Change unit
Asked for asked for a
Reschedule reschedule to
first week of
November
Kirti Chaya
Om Goundar
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