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1. Introduction

This paper reports on the final findings of a data collection and analysis program undertaken by Kiribati, Marshall Islands, Nauru,
Solomon Islands, Tuvalu and Vanuatu. The objective of this program is to introduce key macroeconomic and merchandise trade
statistics data to characterise the economy of the six nations being studied. This case study program has been initiated by these
countries in the context of the ongoing negotiations at IMO on GHG pollution reduction and more specifically, the design of mid-term
measures to achieve the objectives of the IMO 2023 Strategy for GHG reduction from shipping (IMO 2023 Strategy).

At MEPC 80 the IMO adopted its 2023 Strategy which includes the following targets:

100% reduction in net GHG emissions by or around 2050.
At least 5%, striving for 10%, of the energy used in international shipping to be zero or near-zero GHG emissions by

2030.

® Reductions in total annual greenhouse gas emissions from international shipping of at least 20%, striving for 30%, by
2030 compared to 2008.

® Reductions in total annual greenhouse gas emission from international shipping of at least 70%, striving for 80%, by
2040 compared to 2008.

The IMO has committed to confirming a ‘basket’ of mid-term measures consisting of a technical element and an economic element
to achieve these targets by MEPC83 with implementation from 2027. The IMO has a duty of care to assess the impacts of such
measures on States and to agree remedial action in the event States incur disproportionate negative impacts. With regards to the
scope of impacts to be assessed, the Revised Strategy states, “the impact of a measure should be considered, as appropriate,
inter-alia, in the following terms: geographic remoteness of and connectivity to main markets; cargo value and type; transport
dependency; transport costs; food security; disaster response; cost-effectiveness; and socio-economic progress and development.”

Since initiating this program of work, the IMO has confirmed Terms of Reference for 5 Tasks under its CIA process for mid-term
measures, currently being coordinated under the oversight of the Technical SC formed by MEPC for that purpose.

Literature Review
Assessment of Impacts of Measures on the Fleet
Assessment of Impacts of Measures on States

Complementary Qualitative/Quantitative Stakeholders’ Analysis, including Case Studies

PwwNMNDNPRE

Identification of Areas of Missing data, QA/QC, Uncertainty and Sensitivity Analyses

The Secretariat has extended the contract of a consultant, Starcrest Consulting Group, from the CIA undertaken for short term
measures to now conduct additional work under Task 4 on Complementary Qualitative/Quantitative Stakeholders’ Analysis. A group
of 10 countries have been appointed for this part of the Task 4 work; BEL, BRA, CKI, TON etc. Other consultants have been appointed
for the remaining four Tasks, all of which will include data and analysis covering the 6 countries in our program to varying extents.

Data on maritime transport and trade activities for Pacific SIDS is historically thin and poorly collated due to systemic issues with
collection, management and analysis of data both in-country and by respective international agencies. A previous attempt by the
IMO Secretariat and funded via the VMTF to collect and analyse relevant data for Pacific States by October 2023 has not generated
useful or reliable results. As such, the delegations at IMO are disadvantaged in current negotiations against States for whom there is
reliable and verifiable data.

As part of Task 4, member states have been invited to submit their own studies that may be used as evidence on the possible impacts
of the mid-term measures. The case study approach used in the current program of work was considered the most effective means
of providing a broad evidence base to support the delegations of these States in their negotiations at IMO. Accordingly, the
Secretariat and the CIA Steering Committee were advised of this Case Study program being undertaken by some Pacific States.



While the case studies reported here have been undertaken independently to the IMQ’s CIA process, it is assumed that the results
will be informative to the work under that process. Where possible, we have attempted to use methodology that is sympathetic to
the IMQ’s CIA program, including the APEC modelling developed by Starcrest. Accordingly, all consultants under the IMO CIA process
have been advised of the work being undertaken. The final findings presented here are now made available for them to use as
appropriate.



2. Methodology

Case studies for Kiribati, Marshall Islands, Nauru, Solomon Islands, Tuvalu and Vanuatu have been developed to understand likely
impacts of the midterm measures. Where sufficient data has been available from public and in-country sources, the case study
approach starts by summarising the following information relevant to each country’s maritime context:

e A brief introduction of geography, vulnerability to climate change and economic details.

® A description of port infrastructure and throughput statistics.

e Characterisation of the international and domestic fleet, achieved with:
o AlS-derived inventories of vessel activity, energy demand and emissions by vessel type and port.
o in-country records of vessel calls matched with technical specifications

The case study approach then progresses to quantify likely impacts of the midterm measures on three commaodity-route pairs
deemed of high importance to the national economy using a modified version of the Task 4 modelling approach. The results across
all 6 countries are then compiled in the discussion section to draw Pacific-wide take-aways and conclusions stemming from the
analyses.

2.1 Context within the Comprehensive Impact Assessment Process

The approach to evaluating midterm measures impact was originally intended to be a pure replication of the official Task 4
methodology employed by Starcrest, incorporating both vessel-side cost impacts modelled in Task 2 and cargo-side cost impacts
modelled using estimations of slow steaming derived from APEC (2019) models. However, inputs required for the evaluation of
cargo-side cost impacts include ‘projected speed decreases’ of 0%, 10%, 20% or 30% per scenario which are not publicly available
from DNV. The methodology presented in the document ‘CIA Task 4 - Stakeholder Analysis Approach’ is also ambiguous as to how
cargo-side cost impacts derived using the APEC 2019 models (with units of $) are converted into a format compatible with the vessel
side cost intensities (with units of $/TEUnm or S$/tnm). The lack of a clear methodology and disaggregated Task 2 modelling outputs
in the public domain has therefore limited the extent to which the ‘formal’ Task 4 analysis approach has been replicated.

Instead, a modified approach is used assuming that midterm measures impact is represented by vessel-side cost changes alone. The
approach is based on Scenario 24 results provided in ‘Figure 6-4 - Cost intensity change per policy scenario relative to
business-as-usual’ of DNV’s ‘CIA Task 2 - Second Interim Report’, representing the “total annual cost, including capital, operational
and fuel expenses, as well as regulatory incomes and expenses imposed by the policy measures, divided by the total transport work
in a year.” Absolute vessel-side cost intensities haven’t been made publicly available by DNV, and these therefore need to first be
evaluated before the relative delta values provided in Figure 6-4 can be applied.

2.2 Proposed Method
The subsequent analysis process is summarised below:
1. Selection of commodity-route pairs for each country, including research of typical annual traded value and volume.

In alignment with the ‘formal’ Task 4 process, the impact assessment methodology has been applied to three commodity-route pairs
deemed of high importance to the national economy after in-person consultations with stakeholders held in February and March
2024.

After selection of the specific commodity-route pairs for each country, the associated typical trade value and volume must then be
researched. The Comtrade database, a statistics platform compiling national trade records from large numbers of national statistical
agencies across the world, is typically used for such tasks. Whilst being the most comprehensive public source of international trade
data, a large number of countries do not provide trade statistics to the database, or do so infrequently. There can often be significant
misalignment in the values and volumes of the same commaodity flow reported by importer and exporter, principally due to



differences in accounting for contract, insurance and freight (CIF) costs, but also due to statistical discrepancies and human error.
Importer records are typically of greater accuracy than exporter records due to taxation requirements for imported versus exported
goods, however exporter reportings can be trustworthy given that the reporting statistics entity is sufficiently competent.

When gathering value and volume statistics for individual commodity flows, it is therefore important to critically evaluate what data
is made available under the Comtrade platform, particularly for SIDS and LDCs where self-reportings of national trade to the
database are rare. A systemisation for the selection of commodity trade data is therefore established, with values selected in
accordance with the following order of preferences:

A. Importer Comtrade report, between the years 2018 and 2023.
B. Exporter Comtrade report, if a reliable country, between the years 2018 and 2023.
C. Asuitable approximation derived from in-country datasets or reports, between the years 2018 and 2023.

2. For each commodity-route pair, a representative route is researched using published shipping timetables, and a vessel
typical of the route is chosen for modelling;

There are a limited number of shipping lines operating in the Pacific from which to derive representative shipping routes and
schedules for the commodity flows selected. Whilst all shipping lines were found to publish port call information for the routes they
offer, only three provided identification of vessels on published routes and typical timings between port calls. Swire Shipping were
found to provide the greatest number of services across the Pacific and include comprehensive details on vessels and port calls
associated with their services, therefore their schedules are primarily used for the route analysis, with the services of other shipping
companies introduced where appropriate and required.

3. Time-charter Equivalent (TCE) and Bunker Fuel (BF) costs are evaluated for each leg of the journey. Both terms are summed
to represent total vessel-side costs, and these costs are divided by the associated transport supply. The resulting value is
assumed to represent the vessel-side cost intensity in the baseline/’BAU’ year (2023).

The method assumes that Maritime Transport Costs are constituted from the following elements:
® capex, e.g. capital, depreciation (determined liquidation value)

® nopex, e.g. maintenance, repairs, lubricating oils, docking, crew, insurance

® voyex, e.g. fuel (dominant), port charges, canal costs

There are three common charter contract types in international shipping, each where the cost elements listed above are the
responsibility of either the charterer or the vessel owner:

e Voyage charter - Charterer (nothing.), Shipowner (capex + nopex + voyex)
e Time charter - Charterer (voyex), Shipowner (capex + nopex)
e Bareboat charter - Charterer (nopex, voyex), Shipowner (capex)
Time-charter equivalent (TCE) rates, representing nopex and capex costs, are extensively used to compare freight rates across the
shipping market and widely published. The method presented in (Schim van der Loeff, unpublished) assumes Maritime Transport
Costs are equivalent to:
Tcmaritime = Ccapex + Cnopex + Cvoyex

Assuming capex and nopex costs are represented in published TCE rates, Maritime Transport Costs can therefore be expressed as:

Tcmaritime = CTCE + Cvoyex



Finally, it’s assumed that voyex costs can be represented by fuel bunkering costs (BF), and Maritime Transport Costs can therefore be
expressed as:

TCharitime = Crce + Cer

4. Cost intensity changes relative to the baseline/’BAU’ year (2023) are taken from Figure 6-4 of DNV’s ‘CIA Task 2 - Second
Interim Report’ for the years 2030, 2040 and 2050, under ‘Scenario 24 - Base | Y.4 | WtW GFI Flex’, and applied to the
vessel-side cost intensity derived in Step 2.

5. The cost intensities derived in Step 3 must then be linked with the merchandise trade itself. First the value and volume of
the annual trade must be researched, as well as the typical number of vessel calls facilitating this annual trade. The annual
value and weight of the commodity-route pair can then be divided by the annual number of vessel calls to obtain the typical
value and weight of the annual trade transported as part of a single ‘vessel call’ on the route identified in Step 2.

6. The absolute vessel-side costs in derived in Step 5 are inflated proportionally to the typical utilisation of the associated
vessel class observed in IMO 4th Greenhouse Gas Study data. This calculation establishes the proportion of absolute
vessel-side costs associated with a ‘typical shipment’ of cargo under a realistic assumption of vessel utilisation (typically
around ~60%).



3. Kiribati
3.1 Geography and Economy

Kiribati consists of 32 atolls and one remote raised coral island. It’s 811 square kilometres of land area is dispersed over more than
3.4 million square kilometres of ocean, transversing four time zones. Kiribati has a permanent population of around 119,000 as of its
2020 census, with more than half the total living on Tarawa atoll, consisting of a series of islets connected by causeways. Kiribati is
exposed to a wide-range of environmental hazards, primarily rising sea levels which are thought to have already claimed two
uninhabited islets in 1999 and are likely to increasingly contribute to sea water flooding and salination of arable lands in future.
Tropical cyclones rarely present a risk given the proximity of Kiribati to the Equator, however extreme drought and rising land and sea
temperatures are becoming increasingly common. (Climate Change Knowledge Portal)

Food security is an evolving risk area in Kiribati as the nation has few natural resources and its thin existing layer of soil is low in
organic matter, nutrient content and capacity for holding water - the economy is therefore nearly totally dependent on imported
foodstuffs and manufactured items. Coconut, breadfruit trees and pandanus palms are the most common wild plants within Kiribati,
whereas the five most cultivated crops are cabbage, pumpkin, tomato, watermelon and cucumber. Kiribati fishing tends to be
dominated by skipjack and yellowfin tuna, with national fisheries an important part of the national economy. However, rising sea
temperatures have already destroyed a significant proportion of the nations’ coral reefs and are driving much of the nation’s fish
stocks out of national waters.

Current Basic Prices GDP by Industry, AU$297.7m (2021)

® Public administration and defence @ Agriculture and forestry Real estate activities of which:
@ Education @ Fishing @ Human health and social work activities @ Wholesale and retail trade
@ Transport and storage Manufacturing @ Construction @ Other
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Current Basic Prices GDP by Industry, taken from the spreadsheet ‘GDP-master-table-2021.xlsx’ published on the Kiribati National Statistics Office
website.

Kiribati’s current GDP at basic prices amounted to AU$297.7m in 2021. The most prominent industry sectors include public
administration (AU$57.1m), agriculture & forestry (AUS45.8m) and real estate (AUS31.9m), whilst the fishing industry totalled
AUS24.2m in the same year. These statistics indicate a GDP per capita of AUS2,501 (USS$1,880).

Import Value by SITC Grouping
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= Manufactured goods classified chiefly by material = Miscellaneous manufactured goods - Beverages and tobacco
= Chemicals and related products, not elsewhere specified = Crude materials, inedible, except fuels
Animal and vegetable oils, fats and waxes

Figure - Kiribati Merchandise Trade Imports in 2021 by SITC Grouping, taken from the spreadsheet ‘IMTS-Release-Tables-2021.xslx’ made available
on the Kiribati National Statistics Office

Merchandise trade imports into Kiribati amounted to AU$233.9m in 2021. Imports associated with food and live animals have
dominated total import value since 2015 and estimated at AU$79.1m in 2021 (33.8%). Machinery and transport equipment is the
secondary most valuable SITC grouping of trade goods into Kiribati amounting to AU$41.0m (17.5%) in 2021 and followed by mineral
fuels, lubricants and related materials at AU$29.0m (12.4%).
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Export Value by SITC Grouping
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Figure - Kiribati Merchandise Trade Exports in 2021 by SITC Grouping, taken from the spreadsheet TMTS-Release-Tables-2021.xslx’ made available
on the Kiribati National Statistics Office

Merchandise trade exports out of Kiribati amounted to AU$12.1m in 2021, representing a trade deficit of 19.3. Exports associated
with animals and vegetable oils, fats and waxes amounted to just under half of exports by value in 2021 representing AU$5.8m
(48.2%), followed by food and live animals at AU$3.5m (29.1%) and inedible crude materials at AUS2.2m (17.7%).

3.2 Port Infrastructure and Throughput

Discharged Loaded
Year Month 20' All 40' All 20' Full 20' Empty 40’ Full 40’ Empty
January 64 440 4 57 49 384
February 78 370 2 46 125 342
March 6 32 0 86 0 333
April 148 818 1 80 58 428
May 73 462 1 109 125 479
2021 June 245 826 2 114 297 394
July 135 321 0 93 24 371
August 62 205 2 84 53 387
September 9 25 3 103 131 211
October 108 478 0 111 78 430
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November 89 399 0 101 38 369
December 52 179 0 70 52 252
Sub-total 1,069 4,555 15 1,054 1,030 4,380
Total 5,624 6,479

Port throughput records for Betio Port taken during in-person meetings with the Ports Authority in February 2024 - by Month

The table presented above describes the total numbers of containers discharged and loaded at Betio port by their type. The records

indicate that the majority of containers handled by the port are 40-ft. The records reflect the substantial trade deficit of 19.3x
observed in the national economic statistics presented above, with just 1,069 of 6,479 outbound containers filled.

Discharged Loaded

Vessel Name SAOK DOJIN ONE STOP Total Total
Highland Chief] 1,693 0 0 1,693 1,146
PAPUAN CHIEF 1,091 0 0 1,091 1,091
NEW GUINEA CHIEF 888 0 0 888 552
CAPTAIN WALLIS] 0 0 750 750 848
SOUTHERN PEARL 0 0 415 415 570
Coral Chief 321 0 0 321 264
CAPITAINE QUIROS] 0 108 95 203 140
CORAL ISLANDER 11§ 188 0 0 188 1,280
KOTA HAPAS .D 0 74 0 74 0
CAPTAINE MEGALLANE| 0 0 1 1 557
Total 4,181 182 1,261 5,624 6,448

Breakdown of port throughput statistics for Betio port by the specific vessels and shipping lines facilitating those cargo movements.

The table presented above provides a breakdown of how discharged and loaded containers at Betio port are distributed across
visiting vessels. The Highland Chief and Papuan Chief are responsible for the greatest quantities of containers discharged at Betio
port accounting for more than 1000 each, whilst the greatest numbers of backloaded containers were loaded onboard the Coral
Islander I, Highland Chief and Papuan Chief. It’s clear that Shipping Agencies of Kiribati (SAOK) facilitate transit of the greatest
guantities of incoming containers, responsible for 74.3% of discharged containers captured in the data.

Discharged (59.2% of 5,624) Loaded (97.9% of 6,479)
Country Country
Rank Name Port Name TEU % Name Port Name TEU %
New
1 Korea Busan 1478 44.4%] Caledonia Noumea 2578 40.6%
2 Fiji Suva 1128 33.9% Korea Busan 1320 20.8%
3 Fiji Lautoka 272 8.2% Fiji Suva 1201 18.9%
4 Kaohsiung 262 7.9% Fiji Lautoka 769 12.1%
5 Japan| Yokohama 167 5.0% Kiribati Xmas 338 5.3%
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- Other 24 0.7% - Other 139 2.2%

Total 3,331 Total 6,345

Port throughput statistics for Betio Port disaggregated by partner port each cargo is associated with.

The table presented above describes the partner economy associated with containers loaded and discharged at Betio port. Such data
is available for 59.2% of discharged containers and 97.9% of loaded containers backloaded. It’s likely that containers originating from
Noumea, New Caledonia, are missing from the discharged records and would likely make the majority of the missing 40.8%.

3.3 International Fleet and Activity

3.3.1 AlS-derived Inventories

The AlS-derived estimates of international fleet activity inventories presented in this section make use of fuel consumption and
emission data evaluated as part of the IMO 4" Greenhouse Gas Study. Whilst such bottom-up datasets allow for nuanced

disaggregation of energy demand and emission estimates by vessel type, size and route, accuracy of statistics can vary and these
results should be taken as complementary to in-country records where available.
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Figure A regional plot of Kiribati and its waters with AIS activity corresponding to internationally departing and arriving voyages recorded in the 4th

IMO Greenhouse Gas Study overalain.

The figure above presents the AIS activity associated with international voyages (those arriving into Kiribati from a foreign country or

departing Kiribati to a foreign country) picked up in the AlS record. The majority of colouration in and around Kiribati’s exclusive

economic zone waters are associated with the fishing fleet, whilst the more narrow tracks depict the activity of the merchant fleet.

International Arrivals International Departures
Number | Number | Build Year Transport Number | Number | Build Year Transport
of of Unique | (DWT-nm | Supply (million | Energy of of Unique | (DWT-nm | Supply (million | Energy
Vessel Type Voyages | Vessels | average) DWT-nm) (1)) CO2 (t) | Voyages | Vessels | average) DWT-nm) () CO2 (t)

Refrigerated Bulk 48 31 1989 892 756 57,169 48 31 1989 985 620 47,001
Miscellaneous -

fishing 65 37 1998 921 509 38,229 65 37 2000 739 377 28,322
Container 43 10 2007 537 99 7,592 43 10 2012 682 138 10,645
Oil tanker 3 3 1997 562 94 7,200 3 3 1998 343 58 4,446
General cargo 12 4 2005 454 58 4,503 12 4 2005 265 39 2,985
Cruise 2 2 1999 11 22 1,670 2 2 1999 15 23 1,806
Chemical tanker 1 1 1998 30 8 616 1 1 1998 82 25 1,927
Total 174 88 n/a 3,409 1,546 |116,979 174 88 n/a 3,112 1,280 (97,132

Table Activity profiles associated with the internationally arriving and departing voyages picked up in 4th IMO Greenhouse Gas Study data and
disaggregated by vessel type

The AIS data indicate that Kiribati’s international maritime activity is dominated by vessels facilitating its fishing industry. Just under
half (48.6%) of international energy demands across both inventories (1,376 TJ) are associated with refrigerated bulk transport,

whilst a further 886 TJ is attributable to fishing vessels (31.4%). International activity associated with containerships, oil tankers and
general cargo vessels together account for 486 TJ, just 17.2% of the total across both inventories.

International Arrivals International Departures
Number | Number | Build Year Transport Number | Number | Build Year Transport
of of Unique | (DWT-nm | Supply (million | Energy of of Unique| (DWT-nm | Supply (million | Energy
Port Name Voyages | Vessels | average) DWT-nm) (1) CO2 (t) | Voyages | Vessels | average) DWT-nm) (1) CO2 (t)
Betio 170 85 1998 3,374 1,509 [114,120 |167 83 2000 3,045 1,227 |93,034
Tabuaeran 2 2 1999 11 22 1,670 3 3 1986 50 27 2,117
Birnie Island 2 2 1987 23 16 1,188 4 4 1988 17 26 1,980
Total 174 89 n/a 3,409 1,547 [116,978 174 90 n/a 3,112 1,280 (97,131

Table Activity profiles associated with the internationally arriving and departing voyages picked up in 4th IMO Greenhouse Gas Study data and
disaggregated by port

The inventories presented above indicate that Betio port facilitates the greatest share of international activity, associated with 96.8%

of energy demands across both inventories (2,736 TJ).
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Figure Visual depiction of greenhouse gas generation associated with international voyages picked up in IMO 4th Greenhouse Gas Study data. Results
are presented under disaggregation by vessel type (left) and port (right).

The figure presented above demonstrates that the majority of CO2 emissions associated with Kiribati’s international maritime
activity are associated with refrigerated bulk and fishing vessels, whilst nearly of CO2 emissions are attributable to Kiribati’s main

international port at Betio.

3.3.2 In-country Port Call Records

2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022
Jan 7 6 2 6 6 5 4 2 4
Feb 4 5 5 5 3 4 6 3 2
Mar 8 7 3 4 3 4 2 1 2
Apr 4 4 5 6 7 4 2 3 2
May 7 6 6 7 4 4 5 4 3
Jun 5 5 5 6 4 4 4 3 2
Jul 7 3 6 7 3 4 5 2 3
Aug 6 4 5 3 6 6 5 3 2
Sep 5 6 7 9 6 5 5 2 4
Oct 6 6 4 5 3 4 3 2 >
Nov 6 6 4 4 7 5 4 3 3
Dec 4 4 8 6 5 3 4 1 4
Grand Total 69 62 60 68 57 52 49 29 36

Table Records of containership vessel calls at Betio port between 2014-22 compiled from Kiribati Ports Authority records
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Information on container flows was acquired directly from the Kiribati Ports Authority. The Ports Authority were able to provide two

spreadsheets, the first detailing the vessel calls and numbers of discharged and loaded containers between the years 2014 and 2021,

and the second detailing the vessel calls and numbers of discharged and loaded containers in the year 2022. Figures summarising

both sets of numbers denoting containership calls into port for each of the given years is presented above.

3.3.3 Assumed International Fleet

Vessel call records presented by the Kiribati Ports Authority are taken forward as representing the assumed international fleet, given

their greater reliability as compared with AlS-derived figures.

Year

2021

2022

Vessel Name

Captain Wallis
Coral Islander Il
New Guinea Chief
Captain Magellan
Highland Chief
Papuan Chief
Coral Chief
Southern Pearl
Capitaine Quiros
Kota Hapas

Coral Islander Il
New Guinea Chief
Papuan Chief
Kota Harum
Capitaine Wallis
Kyowa Rose
Capitaine Kupe

Kota Hening
Captaine Baret
Captain Magellan

IMO

9264207
9255919
9689952
9188934
9689940
9689964
9689938
9821457
9210713
9238624

9255919
9689952
9689964
9238636
9264207
9464132
9463542

9278909
9419668
9188934

Calls

P R NN W W Wb owoum

R P W W o oo

Vessel Type

Container
Container
Container
General cargo
Container
Container
Container
Container
General cargo
Container

Container
Container
Container
Container
Container
General cargo
General cargo

Container
Container
General cargo

Built

2003
2002
2015
2009
2015
2015
2015
2018
2001
2002

2002
2015
2015
2002
2003
2010
2010

2003
2009
2009

DWT

6030
17913
22032
9793
22032
22032
22032
9844
8115
18889

17913
22032
22032
18870
6030

12150
12927

18871
34567
9793

TEU

513
914
1617
555
1617
1617
1617
600
660
1080

914
1617
1617
1098
513
506
771

1080
2664
555

Draught Flag

6.7 Singapore

9.2 Panama

9.6 Hong Kong

8.1 Singapore (IHS:

9.6 Hong Kong

9.6 Hong Kong

9.6 Hong Kong

7.4 Singapore

7.2 Singapore

9.2 Singapore

9.2 Panama

9.6 Hong Kong

9.6 Hong Kong

9.2 Singapore

6.7 Singapore

8.6 RMI

8.1 Singapore (IHS:
Portugal)

9.2 Singapore

11.5 Singapore

8.1 Singapore (IHS:
Malta)

Table Vessel calls of containerships and general cargo vessels recorded in Kiribati Ports Authority spreadsheets for the years 2021-22 and matched

with key vessel specifications obtained from 2018 IHS Markit data.

Presented above are vessel call records for the years 2021-22 taken from the spreadsheet ‘Containers and Calls Statistics 2022.xlsx’

provided by the Kiribati Ports Authority as part of an in-country visit. Four containers registered as the ADV Reliant offshore vessel

are removed. After searching through vesselfinder.com records, ‘Captaine Wallis’ and ‘Captain Wallis’ is assumed to be the same

vessel, as is ‘Kota Halum’ and ‘Kota Harus’. Details of cargo vessel calls are given above alongside vessel specifications obtained after
matching with IHS Markit data.

Year

2020

Vessel Name

Angel 38
Angel 22
Angel 17
Angel 29

IMO

9175743
9191230
9208605
9084695

Calls

m, N A WG

Vessel Type

QOil tanker
QOil tanker
QOil tanker
Oil tanker

Built

1998
1998
1999
1994

DWT

10300
8823
8816
9999

Draught

7.8
7.8
7.5
7.8

Flag

RMI (IHS: Panama)
Vanuatu (IHS: Panama)
RMI

Kiribati

Table Vessel calls of tanker vessels recorded in Kiribati Ports Authority spreadsheets for the year 2020 and matched with key vessel specifications

obtained from 2018 IHS Markit data.
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Kiribati Oil Company (KOIL) were able to provide comprehensive records regarding imports of fuel into Kiribati between the years
2018-23. The records show that were between 8-11 fuel tanker calls between the years 2018 and 2022, and indicate that these

shipments were delivered exclusively by the Angel-17, Angel-22, Angel-29 and Angel-38. Details of oil tanker calls for 2020 are given

above alongside vessel specifications obtained after matching with IHS Markit data.

3.4 Domestic Fleet and Activity

3.4.1 AlS-derived Inventories

Domestic Inventory

Number of Number of Build Year Transport Supply
Port Pair Voyages Unique Vessels | (DWT-nm average) | (million DWT-nm) | Energy (TJ) CO2 (t)
Betio - Birnie Island 2 1992 11.6 7 494
Betio - Tabuaeran 1 1981 19.7 3 199
Total 3 n/a 31.3 10 693

Table Activity profiles associated with domestic voyages picked up in 4th IMO Greenhouse Gas Study data and disaggregated by port-pair

A total of three fishing vessel voyages were captured in AIS data records, details of which are presented above under disaggregation

by port-pair.

3.4.2 In-country Port Call Records

Domestic port call records were not available from government ministries, however the records detailing the domestic fleet were

made available from the Ministry of Information, Communication and Transport and are presented below.

Name of vessel Owner/Operator Vessel type Year built Gross LoA (m) Pax.
tonnage capacity
MV Nakoraoi Lu’s Marine Shipping | Cargo & Passenger 2010 248 42.8 111
LC Temauri Lu’s Marine Shipping | Cargo & Passenger 2013 936 54.3 247
LC Tioti Kwong Oceanic Shipping | Cargo & Passenger 2011 160 33.37 30
LC Tekimarawa Atinimarawa Company limited Dredging 2011 433 40.96 13
LC Aratobwa KNSL | Cargo & Passenger 2016 507 43.57 150
LC Linnix KNSL | Cargo & Passenger 2016 326.91 44.8 50
MV Natin Teraoi KeanginiMakin Shipping | Cargo & Passenger 2017 141 34.88 102
MV Obee Kwong Oceanic Shipping | Cargo & Passenger 2021 145 34.88 102
MV Lady Guadalube Seanan shipping | Cargo & Passenger 2021 145 34.88 102
MV Tetabomoa Lu’s Marine Shipping | Cargo &Passenger 2021 1191 67.8 300
MV Tekinati Il Butaritari Shipping | Cargo & Passenger 2022 145 34.88 102
MV Tetiaraoi| TeKeanginiMakin Shipping Services Ltd | Cargo & Passenger 2022 303 42.8 130
LC Marin Mainiku KNSL Ro Ro Pax Cargo 2022 437 39 85
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Table - Near Coastal Voyage (Unrestricted), vessels operating in the whole of Kiribati including Line and Phoenix group

Name of vessel| Owner/Operator Vessel type Year built| Gross tonnage LoA (m) Pax capacity

MV Tekinati| Butaritari Shipping| Cargo & Passenger 43.8 20.82 120

MV Coral Sea | King Kum Kee| Cargo & Passenger 2006 25 15 23

MV Island Bridge Sunrise Shipping| Cargo & Passenger 1994 163 253 40
company

MV Tinan Teraoi Choy Freddy| Cargo & Passenger 2009 110 23.37 No pax

MV Kaotin Tematau| Cargo & Passenger 2012 20 16.58 70
Ribono Shipping/KSC

MV North Star| Norah Mika Taraga Cargo only 1982 184 32.64 10

MV Tebautanraoi KeanginiMakin| Cargo & Passenger 2006 173 36 50
Shipping

MV Coral Sea II| Jeff & Shiufung Jong| Cargo & Passenger 1981 176.05 37.2 No pax

LC Taimanino King Kum Kee Cargo only 1977 181 41.05 No pax

MV Saint Seanan shipping| Cargo & passenger 47 16.6 33

Christopher

MV Santo loane MMB shipping| Cargo & passenger 2010 25 13 38

MV Te Taobe Il Koinonia Shipping| Cargo & Passenger 2021 20 20 75

MV Waakirake| Waakirake Shipping| Cargo & Passenger 1983 275 30.12 TBC

I-TUNGARU TUG KNSL Cargo Only 2021 148 23.65 Nil

MOTIN-NANO KNSL Cargo Only 2021 34 Nil

BARGE

Adi Melania Colombus Cargo Only TBC TBC TBC TBC

Christopher

Table Near Coastal Voyage (Restricted), vessels operating in the Gilbert group and Banaba only

Name of vessel | Owner/Operator Vessel type Year built| Gross tonnage LoA (m) Pax capacity

MV Reitinraoi Ueen Bubutei| Cargo & Passenger 2009 10 12 23
Boboti (Maiana)

MV Christine Kiribati Sea| Cargo & Passenger 2013 5 10 20
Company Ltd (KSC)

MV Antares Kiribati Sea| Cargo & Passenger 2015 5 9.6 20
Company Ltd (KSC)

MV Teraoi Kiribati Sea| Cargo & Passenger 2016 5.5 10.2 30
Company Ltd (KSC)

MV Lily Lyke it Shipping| Cargo & Passenger 2016 3.5 9.6 20

LC Coconut Kiribati Coconut Cargo only 2012 14.13 9.16 No pax

Development Ltd
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MV Santa Maria Lyke it Shipping| Cargo & Passenger 2016 7.5 12 37
MV St Loseph Lyke it Shipping| Cargo & Passenger 2018 16.8 11 40
LC Niwa Niwa shipping| Cargo & Passenger 2019 8 10 30
Nouamwake KSC| Cargo & Passenger 2022 5.5 12 30
Stallion KSC| Cargo & Passenger 2023 9.2 12 TBC

Table - Coastal voyage vessels operating to not more than 10 nautical miles from shore during daylight hours only.

Name of vessel| Owner/Operator Vessel type Year built Gross tonnage LoA (m) Pax capacity
MV KPC Nabeina KUC Nabeina| Cargo & Passenger 2012 3.8 11 27
MV KPC Kainaba KUC Kainaba| Cargo & Passenger 2010 4 9.5 20

MV Fauscarose | Catholic Tab north| Cargo & Passenger 2013 4 12.5 No pax

North Tarawa
MV AABT | Aariki Abiete| Cargo & Passenger 201436 4.6 12.16 50
MV Teikari Kaburoro Ruaia| Cargo & Passenger 2002 5 11 30
MV Jr. Obeta Il Harry Tekaiti| Cargo & Passenger 2011 7.8 12.5 50
MV Nei Momi Mikaere| Cargo & Passenger 2015 6.89 13.7 38
Kabiriera/Choy
MV Nemat Nei Ngaun| Cargo & Passenger 2013 4 13 No pax
MV Marinraoi Karaebwa| Cargo & Passenger 2017 9 16 No pax
MV Tabuki Berita Teatu| Cargo & Passenger 2019 7 12.8 40
MV Teaibweariki | Bwereata Teatu| Cargo & Passenger 2009 4 14 35
MV Teaibweariki Ill Bwereata Teatu| Cargo & Passenger 2011 4.5 11.7 33
LC North Tarawa North Tarawa Cargo 2019 13 11.05 50
Island council

Table Inshore voyages, vessels operating within 1 nm from shore or in lagoon waters during daylight hours only

3.5 Impacts of the Midterm Measures

To measure the potential economic impact of the midterm measures on Kiribati’s economy, three trade flows deemed of high
importance to the national economy were chosen based on in-country consultations with stakeholders. These include imports of rice
(HS 1006) from China, imports of poultry meat and edible offal (HS 0207) from Australia and exports of copra (HS 1203) to Malaysia.
Economic impacts for the year 2021 have been chosen for analysis given the availability of Comtrade records reported by Kiribati and
the availability of comprehensive data from the Kiribati National Statistics Office covering that year.

Origin Destination Comm. Value, $ Weight, t Source Shipping Route

China Kiribati Rice 2,631,685 4,394 1 Swire’s Asia to Pacific Islands
Australia Kiribati Poultry 3,713,456 1,615 1 Swire’s Australia to Kiribati/Marshalls
Kiribati Malaysia Copra 433,125 570 1 Swire’s Intra-Pacific Islands

Table - Details of the three commodity trade flows analysed for Kiribati in the year 2021
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The annual value and weight of each commodity-route pair is given above. The source of the data based on the ‘order of preferences’
presented in Section 2.2 is also presented, alongside the shipping services associated with each trade. Care has been taken to ensure
that a realistic and representative selection of port stops has been chosen for each commodity using publicly available shipping
schedules, however these may not be completely accurate and are meant to be indicative only. The maritime distances incorporated
into the analyses are based on nautical distances between origin and destination ports and distances observed in the AlS records of
real liner vessel routes captured in 4th IMO Greenhouse Gas Study (Faber et al, 2020) data. The entirety of each commodity’s value
and volume is assumed to be facilitated through maritime transport.

3.5.1 Applied to Imports of Rice from China

Kiribati trade records captured in the Comtrade database indicate that imports of rice amounted to USS$5,960,390 in 2021
representing 9,477 tonnes. The greatest share of these imports originated in China from which imports totalled US$2,631,685
(44.2%), a figure that represents 4.4% of all food imports (SITC 0) from China that year, 1.5% of total imports and around 1.2% of
national GDP.

Product Rice (1006) Vessel New Guinea Chief
Category Perishable IMO 9689952
Cargo Value, US$ $2,631,685 DWT 22,032

Cargo Weight, kg 4,394,103 TEU 1,617

USS/kg $0.60 Class Obs. Utilisation 63%
Assumed Calls per Year 24 Utilised DWT 13881

Cargo Value per Call, USS $109,654 Class Design Speed 19.0

Cargo Weight per call, kg 183,088 Class Obs. Speed 13.4

Parcel Type, TEU or t TEU Ves. Obs. Speed 12.6
Assumed Typical Parcel Weight, t 7.3 Service name Swire Asia - PI
Number Parcels per call 25 Distance, nm 4,140

Parcel FOB Value, USS $4,386 TCE Rate, $/day $7,000
Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 4.3065
Estimated Freight Rate (Pac) $6,210 Obs. Ave. Ene. Dem., kgHFOe/nm 105.0
Estimated Freight Rate (non-Pac) HFOe Cost, $/t 650

Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the public shipping service timetable, it’s assumed that there are two vessel calls facilitating the trade per month
and that the annual trade is distributed evenly across 24 vessels calls that year. The assumption is made that rice imports from China
are all transported in loaded 20-ft containers of 7.3 tonnes in weight. A vessel typical of the route is assumed to carry the commodity
throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations of speed, time-charter
rate and bunker fuel usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the imports of
rice from China to Kiribati in 2021. It is assumed that all exports of rice are loaded at Xingang (Tianjin) onto the New Guinea Chief
vessel as part of Swire Shipping’s Asia to Pacific Islands service between Xingang and Tarawa (Voyage 2408N). The assumed journey
covers 4,140 nm over 19 transit days.

Port Country Port Name Day Transit time Distance (nm)
China Xingang 1 - -

Republic of Korea Busan 4 3 650

Japan Yokohama 9 650
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Marshall Islands ~ Majuro 18 17 2,450
Kiribati Tarawa 20 19 390
Total 4,140

Table 3 - Details of the Swire Shipping Asia to Pacific Islands service between Xingang (China) and Tarawa (Kiribati) onboard New Guinea Chief
(Voyage 2408S)

Estimated vessel-side costs associated with each of the 24 vessel calls assumed to facilitate the trade flow throughout 2021 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 7.3 tonne 20-ft container loaded with rice from China. The
total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $217 in 2023, the
vessel-side cost per 20-ft container is projected to increase up to $393 by 2050, an increase of $176 compared to 2023.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel $217 $252 $35 $353 $137 $393 $176
Vessel Call $5,422 $6,289 $867 $8,837 $3,416 $9,813 $4,392
Year $130,121] 150,940  $20,819] $212,007| $81,976] $235518| $105,398

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side cost combined as a basic representation of the
cost paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 7.3 tonne
20-ft container of rice from China to Kiribati is likely to increase from 4.7% to 8.5% of the total cost paid by consumers in 2023 by
2050, an increase of 3.8%.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff., % | abs.,% | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 4.9% 5.7% 0.8% 8.1% 3.1% 8.9% 4.0%
Total ‘Parcel’ Cost in 2023 (BAU) 4.7% 5.5% 0.8% 7.7% 3.0% 8.5% 3.8%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).

3.5.2 Applied to Imports of Poultry from Australia

Kiribati trade data recorded in the UN Comtrade database for 2021 indicates that imports of meat and edible offal of poultry into
Kiribati amounted to US$4,723,858, representing 2,041 tonnes by weight. The majority of poultry imports into Kiribati originated in
Australia, representing USS$3,713,456 by value, equivalent to 6.3% of food imports (SITC 0), 2.1% of all imports and over 1.6% of
national GDP that year.

Product Poultry Vessel New Guinea Chief
Category Perishable IMO 9689952
Cargo Value, US$ $3,713,456 DWT 22,032
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Cargo Weight, kg 1,614,527 TEU 1,617

USS/kg $2.30 Class Obs. Utilisation 64%
Assumed Calls per Year 12 Utilised DWT 14101
Cargo Value per Call, USS $309,455 Class Design Speed 19.0
Cargo Weight per call, kg 134,544 Class Obs. Speed 13.4
Parcel Type, TEU or t TEU Ves. Obs. Speed 12.6
Assumed Typical Parcel Weight, t 7 Service name Swire Aus to KIR/MHL
Number Parcels per call 20 Distance, nm 8,190
Parcel FOB Value, USS $15,473 TCE Rate, $/day $7,000
Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 4.3065
Estimated Freight Rate (Pac) $12,285 Obs. Ave. Ene. Dem., kgHFOe/nm 105.0
Estimated Freight Rate (non-Pac) HFOe Cost, S/t 650

Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the assumed shipping service timetable, it’s assumed that there is one vessel call facilitating the trade per month
and that the annual trade is distributed evenly across 12 vessels calls that year. The assumption is made that poultry imports from
Australia are all transported in 20-ft containers of 7 tonnes in weight. A vessel typical of the route is assumed to carry the commodity
throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations of speed, time-charter
rate and bunker usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of
midterm measures on the trade of meat and edible offal of poultry from Australia to Kiribati in 2021. It is assumed that all exports of
poultry to Kiribati that year are loaded in refrigerated containers onto the Papuan Chief at Brisbane as part of Swire Shipping’s
Australia to Kiribati & Marshall Islands service between Brisbane and Tarawa (Voyage 2410S), however the New Guinea Chief is
assumed to be the representative vessel throughout each route segment. The assumed journey covers 8,190 nm over 34 transit days.

Port Country Port Name Day Transit time Distance (nm)
Australia Brisbane 1 - -
Kaohsiung 14 13 3,850
Republic of Korea Busan 21 20 910
Marshall Islands ~ Majuro 33 32 3,040
Kiribati Tarawa 35 34 390
Total 8,190

Table 4 - Details of the Swire Shipping Australia to Kiribati/Marshall Islands service between Brisbane (Australia) and Tarawa (Kirtbati) onboard
Papuan Chief (Voyage 2410S)

Estimated vessel-side costs associated with each of the 12 vessel calls assumed to facilitate the trade flow throughout 2021 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 7 tonne 20-ft container loaded with poultry from Australia.
The total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $370 in 2023, the
vessel-side cost per 20-ft container is projected to increase up to $670 by 2050, an increase of $300 compared to 2023.
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Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel’ $370 $429 $59 $603 $233 $670 $300
Vessel Call $7,401 $8,585 $1,184]  $12,063 sa,662|  $13,395 $5,994
Year $88,807| $103,016| $14,209] 144,755  $55,948] $160,740|  $71,933

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side cost combined as a basic representation of the
cost paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 7 tonne
20-ft container of poultry from Australia to Kiribati is likely to increase from 2.3% to 4.2% of the total cost paid by consumers in 2023
by 2050, an increase of 1.9%.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff, % | abs.,% | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 2.4% 2.8% 0.4% 3.9% 1.5% 4.3% 1.9%
Total ‘Parcel’ Cost in 2023 (BAU) 2.3% 2.7% 0.4% 3.8% 1.5% 4.2% 1.9%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).

3.5.3 Applied to Exports of Copra to Malaysia

Of around USS8.6m in domestic exports from Kiribati in 2021, exports of copra accounted for 70.0% at just under USS6m. UN
Comtrade records indicate that there were US$961,409 (1,235 tonnes) of copra exports to Malaysia that year under HS code 1203,
with US$433,125 (45.1%), or 570 tonnes by weight, originating from Kiribati. In comparison with total copra exports throughout
2021, exports of copra to Malaysia represented 7.3% of all copra-related exports, 5.0% of total domestic exports and just under 0.2%
of national GDP.

Product Copra (1203) Vessel New Guinea Chief
Category Perishable IMO 9689952

Cargo Value, US$ $433,125 DWT 22,032

Cargo Weight, kg 569,787 TEU 1,617

USS/kg $0.76 Class Obs. Utilisation 64%

Assumed Calls per Year 24 Utilised DWT 14101

Cargo Value per Call, USS $18,047 Class Design Speed 19.0

Cargo Weight per call, kg 23,741 Class Obs. Speed 13.4

Parcel Type, TEU or t TEU Ves. Obs. Speed 12.6

Assumed Typical Parcel Weight, t 7 Service name Swire Intra-Pl, Pl-Asia
Number Parcels per call 4 Distance, nm 8,500

Parcel FOB Value, USS $4,512 TCE Rate, $/day $7,000

Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 4.3065

Estimated Freight Rate (Pac) $12,750 Obs. Ave. Ene. Dem., kgHFOe/nm 105.0

Estimated Freight Rate (non-Pac) HFOe Cost, S/t 650
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Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the assumed shipping service timetable, it’s assumed that there are two vessel calls facilitating the trade per
month and that the annual trade is distributed evenly across 24 vessels calls that year. The assumption is made that exports of copra
to Malaysia are transported in loaded 20-ft containers of 7 tonnes in weight. A vessel typical of the route is assumed to carry the
commodity throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations of speed,
time-charter rate and bunker fuel usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of
midterm measures on the trade of copra exports from Kiribati to Malaysia in 2021. It is assumed that all exports of poultry to
Malaysia that year are loaded in containers onto the Papuan Chief at Tarawa as part of Swire Shipping’s Intra-Pacific Islands service
between Tarawa and Port Vila (Voyage 2406N). It is then assumed the cargo transloads onto the Majuro Chief operating on the same
service between Port Vila and Nouema (Voyage 2407N), before a final transload onto the Songa Leopard operating on Swire
Shipping’s Pacific Islands to Asia service between Noumea and Port Klang (Voyage 2419N). However, the New Guinea Chief vessel is
taken as the representative vessel across all route segments. The assumed journey covers 8,500 nm over 57 transit days.

Port Country Port Name Day Transit time Distance (nm)
Kiribati Tarawa (Betio) 1 - -
Vanuatu Port Vila 10 9 1,210
Fiji Lautoka 16 15 550
Fiji Suva 18 17 120
Tonga Nuku’Alofa 20 19 410
Samoa Apia 23 22 520
American Samoa Pago Pago 24 23 80
New Caledonia Noumea 30 29 1,410
Malaysia Port Klang 58 57 4,200
Total 8,500

Table 5 - Details of the Swire Shipping Intra-Pacific Islands service between Tarawa (Kiribati) and Port Vila (Vanuatu) onboard Papuan Chief
(Voyage 2406N), the Swire Shipping Pacific Islands to Asia service between Port Vila (Vanuatu) and Noumea (New Caledonia) onboard Majuro Chief
(Voyage 2407N) and between Noumea (New Caledonia) and Port Klang (Malaysia) onboard Songa Leopard (Voyage 2419N)

Estimated vessel-side costs associated with each of the 24 vessel calls assumed to facilitate the trade flow throughout 2021 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 7 tonne 20-ft container loaded with copra for export to
Malaysia. The total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $354 in
2023, the vessel-side cost per 20-ft container is projected to increase up to $641 by 2050, an increase of $287 compared to 2023.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel $354 $411 $57 $578 $223 $641 $287
Vessel Call $1,417 $1,644 $227 $2,310 $893 $2,566 $1,148
Year $34,019] 39,462 s5,443]  ¢s5.450|  s21,432| 61,574  $27,555

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.
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The table below presents the same vessel-side cost intensities estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side cost combined as a basic representation of the
cost paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 7 tonne

20-ft container of copra from Kiribati to Malaysia is likely to increase from 7.3% to 13.2% of the total cost paid by consumers in 2023
by 2050, an increase of 5.9%.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff., % | abs.,% | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 7.9% 9.1% 1.3% 12.8% 4.9%] 14.2% 6.4%
Total ‘Parcel’ Cost in 2023 (BAU) 7.3% 8.4% 12%]  11.9% 4.6%| 13.2% 5.9%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).
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4. Marshall Islands
4.1 Geography and Economy

The Marshall Islands consists of two groups of atolls and islands in the Central North Pacific Ocean around 3000 km from Honolulu
and Tokyo. The majority of the population reside on Majuro atoll, however nearly all (22 of the 29 atolls and four of five raised coral
islands) are inhabited to some degree. The low-lying nature of the Marshall Islands and it’s positioning within the Pacific ensure the
country is highly susceptible to natural disasters, exacerbated by the deepening climate emergency, including sea level rise, extreme
droughts, excessive temperatures, storm events, flooding and tsunamis. These are becoming increasingly pronounced and occurring
with increasing frequency, the most recent event being a king tide that hit Kwajalein in early-2024 and making headlines around the
world. (Climate Change Knowledge Portal)

Marshall Islands faces a variety of economic difficulties as a result of its geography. A lack of natural resources significantly limits the
scale of domestic production and results in a heavy reliance on imported goods to sustain life. Imports are facilitated by thin and
exceptionally long supply-chains, leading to high prices once at international ports and losses of perishable cargos a frequent reality
due to the extreme international transit times. The small and sparsely-distributed population ensure these impacts are exacerbated
for cargos requiring onward domestic distribution via uneconomic, expensive and infrequent domestic trade routes.

Current Basic Prices GDP by Industry, US$253.3m (2021)

® Fishing ® Public Administration Wholesale and retail trade; repair of motor vehicles and motorcycles
® Education @ Transportation and storage ® Financial Intermediation @ Construction
@ Human health and social work activities Real estate activities ® Agriculture and forestry @ Other

Table - RMT’s current basic prices GDP by industry, from the spreadsheet ‘RMI-Statistical-Appendices-FY21-Preliminary.xlsx’ taken
from the website of the Economic Policy, Planning and Statistics Office (EPPSO)
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Current basic prices GDP amounted to US$253.3m in 2021, with the fishing industry constituting the largest sector by GDP share that
year (20.8%), followed by public administration (17.3%) and wholesale and retail trade (10.7%). The principal source of income into
the Marshall Islands are funds from the USA, accounting for around 60% of total government budget. The population of the Marshall
Islands has been in steady decline over recent years, with recent estimates of 42,500 in 2021 down from the 53,158 recorded in the
2011 census. These figures indicate an overall GDP per capita of USS$5,960. (EPPSO website)

RMI Trade Balance 2011-2021

§200

E 1“‘-"""_'"——:::—‘-‘1:::::_______ _____________ .
@ AU PEp—
2 50
©
=
£
-§100
-$200
2012 2014 2016 2018 2020
= Exports of Goods = = Fish Copral coconut 0il = = Re-exports = Imports of goods f.o.b.

Figure - Marshall Islands Trade Balance between 2011-21, taken from the spreadsheet ‘RMI-Statistical-Appendices-FY21-Preliminary.xlsx’ made
available by the Economic Policy, Planning and Statistics Office (EPPSO) during in-country visit.

The figure above presents how the Marshallese goods deficit sits within the wider current account balance for the financial years
2019-21. Marshallese exports of US$108.7m were dwarfed by US$141.3m of imports in 2021, whilst US$11.3m in exported services
were similarly outweighed by US$39.5m of imported services. These figures led to a deficit in goods and services of 1.3 and 3.6

respectively in 2021, or a combined total value of US$60.9m.

Fisheries-related products dominate Marshallese exports by value accounting for USS85m in 2021 and representing 78.2% of the
total. Fisheries exports, inclusive of purse-seine fishing, fish loining and near-shore reef fishing, were well-below US$1.5m before the
year 2009, however have increased steeply over the last decade in response to the introduction of the Vessel Day Scheme of the
Parties to the Nauru Agreement in 2020. Copra-related exports represented 4.1% of total export value in 2021 (US$4.5m).
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4.2 Port Infrastructure and Throughput

Discharged Loaded

Year Month 20' 40' Breakbulk Empty 20' 40’ Breakbulk Empty
July 159 120 59 0 75 60 0 0
August 93 58 37 0 42 43 1 126
2022 September 132 80 11 0 49 76 12 194
October 126 131 164 15 56 34 0 229
November 94 119 30 26 25 38 3 160
December 154 207 32 63 15 33 1 266
January 154 184 45 64 36 46 0 192
February 94 79 37 45 54 40 44 204
March 93 55 19 35 29 34 0 123
April 96 100 146 0 42 22 1 115
May 135 118 51 0 63 25 3 147
2023 June 102 83 47 1 39 44 1 211
July 0 0 0 0 0 0 0 0
August 174 90 105 51 33 38 0 209
September 84 106 13 91 52 62 3 121
October 112 118 64 30 17 34 0 181
November 144 189 78 32 24 67 0 311
December 159 181 48 0 36 98 1 202

Records of trade throughput by month for Majuro port across 6 months of 2022 and 2023, taken from the file ‘Seaport Operation Master Log.xlsx

The table describes the total numbers of containers discharged and loaded at Majuro port. The Marshallese trade deficit is evident

obtained from the RMI Ports Authority after in-country visit

from the total numbers of empty containers outbound from Majuro compared to inbound.

4.3 International Fleet and Activity

4.3.1 AlS-derived Inventories

The AlS-derived estimates of international fleet activity inventories presented in this section make use of fuel consumption and
emission data evaluated as part of the IMO 4" Greenhouse Gas Study. Whilst such bottom-up datasets allow for nuanced
disaggregation of energy demand and emission estimates by vessel type, size and route, accuracy of statistics can vary and these

results should be taken as complementary to in-country records where available.

>
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Figure A regional plot of Marshall Islands and its waters with AIS activity corresponding to internationally departing and arriving voyages recorded
in the 4th IMO Greenhouse Gas Study overalain.

The figure above presents the AIS activity associated with international voyages (those arriving into Marshall Islands from a foreign

country or departing Marshall Islands to a foreign country) picked up in the AIS record. The majority of colouration in and around

Marshall Islands’ exclusive economic zone waters are associated with the fishing fleet, whilst the more narrow tracks depict the

activity of the merchant fleet.

International Arrivals

International Departures

Number | Number | Build Year Transport Number | Number | Build Year Transport
of of Unique | (DWT-nm | Supply (million | Energy of of Unique| (DWT-nm | Supply (million | Energy

Vessel Type Voyages | Vessels | average) DWT-nm) () CO2 (t) | Voyages | Vessels | average) DWT-nm) (M) CO2 (t)
Refrigerated Bulk J91 50 1992 1,775 1,366 [103,431 J91 50 1992 2,048 1,344 (101,833
Miscellaneous -
fishing 131 81 2004 1,397 652 48,993 131 81 2000 1,064 540 40,543
Container 47 11 2011 1,644 305 23,487 47 11 2005 1,015 169 12,981
Chemical tanker [23 9 2011 724 96 7,371 23 9 2010 1,582 147 11,367
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Oil tanker 5 5 1995 283 64 4,883 5 5 1996 473 93 7,064
General cargo 27 6 2009 332 46 3,545 27 6 2010 792 115 8,819
Service - other 5 5 1989 30 24 1,800 5 5 1992 40 35 2,643
Service - tug 7 5 1984 5 16 1,238 7 5 1990 5 14 1,047
Ro-Ro 1 1 1994 1 7 531 1 1 1994 0 3 210
Bulk carrier 1 1 2007 42 3 223 1 1 2007 95 7 513
Cruise 1 1 1990 1 1 83 1 1 1990 1 2 161
Total 339 175 n/a 6,235 2,580 |195,585 339 175 n/a 7,114 2,469 |187,181

Table Activity profiles associated with the internationally arriving and departing voyages picked up in 4th IMO Greenhouse Gas Study data and
disaggregated by vessel type.

Voyages data picked up in the AIS record indicate that the majority of Marshall Islands international maritime activity is associated

with the Marshallese fisheries industry. Of 678 international voyages captured in the dataset, 36.0% (244) involved refrigerated bulk

or fishing vessels together representing 6,284 million tonne-miles of transport work (47.1%) and 2,710 TJ of energy demand (53.7%).

Containerships (94, 13.9%), general cargo vessels (54, 8.0%) and chemical tankers (46, 6.8%) are the next most prominent vessel

types in terms of total international voyages captured.

International Arrivals International Departures
Number | Number | Build Year Transport Number | Number | Build Year Transport
of of Unique | (DWT-nm | Supply (million | Energy of of Unique | (DWT-nm | Supply (million | Energy

Port Name Voyages | Vessels | average) DWT-nm) (1)) CO2 (t) | Voyages | Vessels | average) DWT-nm) (1)) CO2 (t)
Majuro 293 160 2003 5,633 2,421 |183,421 |312 162 2001 6,533 2,309 |175,071
Kwajalein 42 15 2006 510 130 9,870 21 13 2010 335 96 7,235
Arno 2 2 2007 46 14 1,074 1 1 2008 5 22 1,669
Enyu Airfield 1 1 1998 35 5 407 1 1 1998 216 36 2,728
Mili Island 0 0 0 0 0 0 3 3 1981 24 5 394
Maloelap Island 1 1 1982 11 11 813 0 0 0 0 0 0
Total 339 179 n/a 6,235 2,581 195,585 338 180 9998 7,113 2,468 |187,097

Table Activity profiles associated with the internationally arriving and departing voyages picked up in 4th IMO Greenhouse Gas Study data and
disaggregated by port.

The data presented above demonstrates the dominance of Majuro port in association with Marshall Islands’ international voyage

activity, the port of Kwajalein being the second most active port for international voyages.
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Figure Visual depiction of greenhouse gas generation associated with international voyages picked up in IMO 4th Greenhouse Gas Study data. Results
are presented under disaggregation by vessel type (left) and port (right).

The figure presented above demonstrates the coupling of greenhouse gas generation with energy demands, where the majority of

CO2 emissions associated with Marshall Islands’ international maritime activity are associated with refrigerated bulk and fishing

vessels. The overwhelming majority of CO2 emissions are attributable to Marshall Islands’ main international port at Majuro.

4.3.2 In-country Port Call Records

a. Cargo/ b. Purse
Container Seiners/Long-Liner | c. Reefers (Fishing f. Navy/Coast
(International) (Fishing Vessel) Vessel) e. Tankers (Fuel) Guard g. Cruisers | Total
2014 91 620 156 17 2 0 886
2015 76 635 162 19 0 2 894
2016 60 729 319 16 6 3 1133
2017 67 556 111 22 9 2 767
2018 57 423 61 18 5 11 575
2019 80 387 76 22 8 5 578
2020 65 185 42 13 1 1 307
2021 69 340 75 19 3 2 508
2022 63 277 54 20 5 8 427

Table Records of vessel calls at Majuro port between 2014-22, disaggregated by major vessel type
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During a visit to their office in early-2024, the Economic Policy, Planning and Statistics Office (EPPSO) provided compiled statistics

based on RMI Port Authority records. These records are presented above after per year between 2014-22 at disaggregation by major

vessel class.

4.3.3 Assumed International Fleet

In addition to EPPSO records, detailed port call records were also provided by the Ports Authority as part of in-country visits

conducted in early-2024. Overall, there is reasonable agreement between AlS-derived and in-country records describing the

international fleet calling at Marshallese ports, however records from the RMI Ports Authority are taken forward as the assumed

international fleet and details of the vessels captured in these records are presented below.

Year

2023

Vessel Name

Kota Harum

Kota Hening
Kyowa Eagle

Kota Halus

Kyowa Falcon
Kyowa Stork

New Guinea Chief
Vanuatu Chief
Papa Mau

Noumea Chief
Papuan Chief
Majuro Chief
Nadi Chief
Highland Chief
Occitan Pessac

IMO

9238636
9278909
9950301
9238612
9820788
9820790
9689952
9614543
9141704

9614531
9689964
9614517
9861885
9689940
9498286

Calls

W A OO NN 00 00 00

P R, P NNNN

Vessel Type

Container
Container

Ro-ro cargo
Container

General cargo/Roro
General cargo/Roro
Container
Container

General cargo

Container
Container
Container
Container
Container
Bulk carrier

Built

2002
2003
2022
2002
2018
2018
2015
2014
1999

2014
2015
2013
2020
2015
2010

DWT TEU
18870 1098
18871 1080
11917 -
18872 1080
12084 649
11650/12032 -
22032 1617
31288 2118
5642 516
30721 2118
22032 1617
30852 2118
36925 2750
22032 1617
34570 -

Draught Flag

9.2 Singapore

9.2 Singapore

? RMI

9.2 Singapore

7.9 RMI

7.9 RMI

9.6 Hong Kong

10.5 Singapore

6.2 Antigua & Barbuda
/Cook Islands

10.5 Singapore

9.6 Hong Kong

10.5 Singapore

11 Hong Kong

9.6 Hong Kong

10.3 Malta/Gibraltar

Table Vessel calls of containerships and general cargo vessels recorded in RMI Ports Authority spreadsheets for the year 2023 and matched with key
vessel specifications obtained from 2018 THS Markit data.

Details of cargo vessel calls are presented above alongside vessel specifications obtained after matching with IHS Markit data.

Year

2021

2022

2023

Vessel Name

Sophia

Ocean Crystal
Ocean Splendid
Angel 29

Angel No. 1*
Angel 118

New Harmony

Sophia
Angel 22

At Lucky
Angel 29
Angel No. 1*
At Glory

Sophia
Angel 38

At Lucky
Ultra Energy
Angel 22

IMO

9451408
9116905
9221683
9084695
9434709
9105310
9208605

9451408
9191230
9321421
9084695
9434709
9223710

9451408
9175743
9321421
9184031
9191230

Calls

L L S )

(S =SS N RN

N R B )

Vessel Type

QOil tanker
Oil tanker
Oil tanker
Oil tanker
Chemical tanker
QOil tanker
Oil tanker

QOil tanker
QOil tanker
QOil tanker
Oil tanker
Chemical tanker
Oil tanker

QOil tanker
Oil tanker
QOil tanker
QOil tanker
QOil tanker

Built

2009
1996
2000
1994
2008
1994
1999

2009
1998
2006
1994
2008
2000

2009
1998
2006
1999
1998

DWT

12922
45014
47037
9999
13226
4991
8816

12922
8823
8033
9999
13226
8301

12922
10300
8033
6688
8823

Draught

8.7
12.2
12.7
7.8
8.8
6.2
7.5

8.7
7.8
7.5
7.8
8.8
7.5

8.7
7.8
7.5
6.0
7.8

Flag

RMI (IHS: Panama)
Panama (IHS: RMI)
Belize (IHS: Panama)
Kiribati

Panama

Panama (IHS: Japan)
Panama

RMI (IHS: Panama)
Vanuatu (IHS: Panama)
Panama

Kiribati

Panama

Panama

RMI (IHS: Panama)
RMI (IHS: Panama)
Panama

Panama

Vanuatu (IHS: Panama)
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Table Vessel calls of oil and chemical tanker vessels recorded in RMI Ports Authority spreadsheets for the years 2021-23 and matched with key vessel
specifications obtained from 2018 IHS Markit data.

Details of oil and chemical tanker calls are presented above alongside vessel specifications obtained after matching with IHS Markit
data.
4.4 Domestic Fleet and Activity

Figure A plot of Marshall Islands and its national waters with AIS activity corresponding to domestic voyages recorded in the 4th IMO Greenhouse
Gas Study overalain.

The figure above presents the AIS activity associated with domestic voyages captured in AlS records of activity derived in the IMO’s
4th Greenhouse Gas Study. The majority of colouration in and around Marshall Islands’ exclusive economic zone waters are
associated with the fishing fleet, whilst the more narrow tracks depict the activity of the non-fishing merchant fleet.

Domestic Inventory

Number of Number of Build Year Transport Supply
Vessel Type Voyages Unique Vessels | (DWT-nm average) | (million DWT-nm) | Energy (TJ) Cco2 (t)
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Ro-Ro 24 1 1994 10.3 50 3,791

Miscellaneous - fishing 8 5 2005 37.8 26 1,988
General cargo 26 5 2009 83.0 13 1,018
Container 3 1 2000 7.0 2 152

Bulk carrier 1 1 2007 14.7 1 75

Service - tug 2 1 1945 0.1 1 67

Cruise 1 1 1990 0.1 0 16

Total 65 15 13,950 152.9 93 7,107

Table Activity profiles associated with domestic voyages picked up in 4th IMO Greenhouse Gas Study data and disaggregated by vessel type

Overall, 65 distinct vessel voyages were captured in AlS data representing domestic voyages within the Marshall Islands, principally
dominated by general cargo and roll-on/roll-off vessel segments. Whilst only marginally more general cargo voyages were picked up
in the AIS record (26 compared to 24), over three time as much of the energy demands are associated with ro-ro vessels (50 TJ, 54%)
compared to general cargo vessels (13 TJ, 14%).

Domestic Inventory
Number of Number of Build Year Transport Supply

Port Pair Voyages Unique Vessels | (DWT-nm average) | (million DWT-nm) | Energy (TJ) CO2 (t)
Kwajalein - Majuro 51 8 2007 96.8 61 4,585
Majuro - Wotho Island 2 1 2010 29.5 21 1,544
Majuro - Wotje Island 2 1 1994 3.2 5 377
Majuro - Mejit Island 2 1 1983 4.5 4 305
Majuro - Namu 1 1 2010 1.6 1 86
Arno - Majuro 1 1 2007 14.7 1 75
Wotje Island - Kwajalein 2 1 1994 0.4 1 65
Majuro - Mili Island 3 3 1982 2.0 1 40
Maloelap Island - Majuro 1 1 1982 0.4 0 29
Total 65 18 17,969 152.9 95 7,106

Table Activity profiles associated with domestic voyages picked up in 4th IMO Greenhouse Gas Study data and disaggregated by port-pair

Of the 65 domestic voyages picked up in the AlS record, the vast majority (51, 78%) were characterised as operating between Majuro
and Kwajalein and responsible for 64% (61 TJ) of total energy demands.
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Figure Visual depiction of greenhouse gas generation associated with domestic voyages within Marshall Islands picked up in IMO 4th Greenhouse Gas
Study data. Results are presented under disaggregation by vessel type (left) and port-pair (right).

The figure presented above demonstrates the coupling of greenhouse gas generation with energy demands, where the majority of
CO2 emissions associated with Marshall Islands’ domestic activity are associated with ro-ro, general cargo and fishing vessels. The
overwhelming majority of CO2 emissions captured in the AlIS record are attributable to port-pairs involving Majuro, including where

the partner port is either Kwajalein, Wotho Island or Wotje Island.

4.4.2 In-country Port Call Records

Number of | Total Days Copra Other Cargo Number of Water Diesel

Vessel Name Voyages Travelling (Tons) (Tons) Passengers (Nos) (Gals) (Gals)
MV AEMMAN |6 96 1249 708 288 88,000 35,237
MV ENEN KIO 4 124 1254 1008 244 84,000 14,500
MV KWAJELEIN |8 135 1548 1229 586 109,000 43,500
MV RIBUUK
METO 12 129 918 834 320 108,000 49,000
SV KWAI 7 63 576 182 86 0 8,400

Table Data on domestic shipping information facilitated by the Marshall Islands Shipping Cooperation, presented in the document ‘MISC Ship Voyage
Report FY2023.xlsx’ by the organisation during an in-country visit.

No comprehensive dataset of domestic voyages was available from government ministries, however records were provided by the
Marshall Islands Shipping Corporation (MISC) describing the vessels used by the company throughout 2023 for domestic voyages,
alongside details of the associated cargo transported.

4.5 Impacts of the Midterm Measures
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To measure the potential economic impact of the midterm measures on Marshall Islands’ economy, three trade flows deemed of
high importance to the national economy were chosen based on in-country consultations with stakeholders. These include US
exports of meat and edible offal of poultry (HS 0207) to the Marshall Islands, Chinese exports of rice (HS 1006) to the Marshall
Islands and Marshallese exports of frozen fish (HS 0303) to Thailand. Economic impacts for the year 2021 have been chosen for
analysis given the availability of comprehensive data from the RMI Economic Policy, Planning and Statistics Office (EPPSO).

Origin Destination Comm. Value, $ Weight, t Source Shipping Route

USA Marshall Islands ~ Poultry 3,933,082 3,233 2 Swire’s USWC to PI, Intra-PI
China Marshall Islands  Rice 628,099 1,618 2 Swire’s Asia to Pacific Islands
Marshall Islands  Thailand Fish 45,170,046 31,381 1 Vessel Charter

Table - Details of the three commodity trade flows analysed for Marshall Islands in the year 2021

The annual value and weight of each commodity-route pair is given above. The source of the data based on the ‘order of preferences’
presented in Section 2.2 is also presented, alongside the shipping services associated with each trade. Care has been taken to ensure
that a realistic and representative selection of port stops has been chosen for each commodity using publicly available shipping
schedules, however these may not be completely accurate and are meant to be indicative only. The maritime distances incorporated
into the analyses are based on nautical distances between origin and destination ports and distances observed in the AIS records of
real liner vessel routes captured in 4th IMO Greenhouse Gas Study (Faber et al, 2020) data. The entirety of each commodity’s value
and volume is assumed to be facilitated through maritime transport.

4.5.1 Applied to Imports of Poultry from the US

Just under 85% of exporter-reported poultry exports to the Marshall Islands by value captured in 2021 Comtrade records originated
in the US, amounting to US$3,922,082. When referenced against statistical records from the RMI’s national statistics agency (EPPSO),
imports of US poultry accounted for 6.9% of all food imports in 2021 (US$56.9m), representing 2.2% of total imports (US$180.7m)
and 1.5% of national GDP (US$259.5m). (EPPSO, RMI Statistics Bulletin)

Product Poultry (0207) Vessel Polynesia
Category Perishable IMO 9435246
Cargo Value, USS 3,933,082 DWT 23,415
Cargo Weight, kg 3,233,108 TEU 1,740
USS/kg $1.22 Class Obs. Utilisation 64%
Assumed Calls per Year 6 Utilised DWT 14986
Cargo Value per Call, USS $655,514 Class Design Speed 19.0
Cargo Weight per call, kg 538,851 Class Obs. Speed 13.4
Parcel Type, TEU or t TEU Ves. Obs. Speed 11.9
Assumed Typical Parcel Weight, t 7 Service name Swire USWC-PI, Intra-PI
Number Parcels per call 77 Distance, nm 4,305
Parcel FOB Value, US$ $8,513 TCE Rate, $/day $7,000
Observed Freight Rate $7,815 Obs. Ave. Ene. Dem., GJ/nm 4.1892
Estimated Freight Rate (Pac) $6,458 Obs. Ave. Ene. Dem., kgHFOe/nm 102.2
Estimated Freight Rate (non-Pac) HFOe Cost, $/t 650

Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the assumed shipping service timetable, it’s assumed that there is one vessel call facilitating the trade every two
months and that the annual trade is distributed evenly across 6 vessels calls that year. The assumption is made that poultry imports
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from the US are all transported in loaded 20-ft containers of 7 tonnes in weight. A vessel typical of the route is assumed to carry the
commodity throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations of speed,
time-charter rate and bunker usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of
midterm measures on the trade of US poultry to the Marshall Islands in 2021. It’s assumed that US exports of poultry are loaded into
refrigerated containers onboard the Polynesia vessel at Long Beach as part of Swire Shipping’s US West-Coast to Pacific Islands
service to Pago Pago. It is then assumed the cargo transloads onto the Papuan Chief as part of Swire Shipping’s Intra-Pacific Islands
service between Pago Pago and Majuro. The assumed journey covers 4,305 nm over 30 transit days.

Port Country Port Name Day Transit time Distance (nm)
USA Long Beach 1 - -
USA Oakland 3 2 380
French Polynesia Papeete 14 13 850
Samoa Apia 18 17 1,300
New Caledonia Pago Pago 19 18 75
RMI Majuro 31 30 1,700
Total 4,305

Table 3 - Details of the Swire Shipping US West-Coast to Pacific Islands Service between Long Beach (USA) and Pago Pago (American Samoa)
onboard the Polynesia, and the Swire Shipping Intra-Pacific Islands service between Pago Pago (American Samoa) and Majuro (RMI) onboard the
Papuan Chief

Estimated vessel-side costs associated with each of the 6 vessel calls assumed to facilitate the trade flow throughout 2021 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 7 tonne 20-ft container loaded with poultry from the US.
The total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $200 in 2023, the
vessel-side cost per 20-ft container is projected to increase up to $361 by 2050, an increase of $162 compared to 2023.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel’ $200 $232 $32 $325 $126 $361 $162
Vessel Call $15,374 $17,834 $2,460 $25,060 $9,686 $27,827 $12,453
Year $92,246] $107,005|  $14,759] $150,361|  $58,115] $166,965|  $74,719

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side cost combined as a basic representation of the
total cost paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 7 tonne
20-ft container of poultry from the US to Marshall Islands is likely to increase from 2.3% to 4.1% of the total cost paid by consumers
in 2023 by 2050, an increase of 1.9%.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff., % | abs.,% | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 2.3% 2.7% 0.4% 3.8% 1.5% 4.2% 1.9%
Total ‘Parcel’ Cost in 2023 (BAU) 2.3% 2.7% 0.4% 3.7% 1.4%|  41% 1.9%

38



Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).

4.5.2 Applied to Imports of Rice from China

Exporter reports in the Comtrade database indicate that there were seven economies providing greater than US$1,000 of rice

imports into Marshall Islands throughout the year 2021, the greatest share of which provided by a single economy was China from

whom rice imports totalled US$628,099 (34.1%), or just under 1,618 tonnes. In comparison to statistics provided by the national

statistics agency, the value of this trade represents around 1.1% of total food imports (US$56.9m), 0.35% of total Marshallese
imports (US$180.7m) and 0.24% of national GDP.

Product Rice (1006) Vessel New Guinea Chief
Category Perishable IMO 9689952
Cargo Value, USS 628,099 DWT 22,032
Cargo Weight, kg 1,617,855 TEU 1,617
USS/kg $0.39 Class Obs. Utilisation 64%
Assumed Calls per Year 24 Utilised DWT 14101

Cargo Value per Call, USS $26,171 Class Design Speed 19.0

Cargo Weight per call, kg 67,411 Class Obs. Speed 13.4

Parcel Type, TEU or t TEU Ves. Obs. Speed 12.6
Assumed Typical Parcel Weight, t 7.3 Service name Swire Asia-PI
Number Parcels per call 10 Distance, nm 3,750

Parcel FOB Value, USS $2,617 TCE Rate, $/day $7,000
Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 4.3065
Estimated Freight Rate (Pac) 5,625 Obs. Ave. Ene. Dem., kgHFOe/nm 105.0
Estimated Freight Rate (non-Pac) HFOe Cost, S/t 650

Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the assumed shipping service timetable, it’s assumed that there are two vessel calls facilitating the trade every
month and that the annual trade is distributed evenly across 24 vessels calls that year. The assumption is made that rice imports
from China are all transported in loaded 20-ft containers of 7.3 tonnes in weight. A vessel typical of the route is assumed to carry the
commodity throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations of speed,
time-charter rate and bunker usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of
midterm measures on the trade of Chinese rice to the Marshall Islands. It’s assumed that Chinese exports of rice are loaded into
unrefrigerated containers onboard the New Guinea Chief at Xingang (Tianjin) undertaking Swire Shipping’s Asia to Pacific Islands
service between Xingang and Majuro. The assumed journey covers 3,750 nm over 17 transit days.

Port Country Port Name Day Transit time Distance (nm)
China Xingang (Tianjin) 1 - -
Republic of Korea Busan 4 3 650
Japan Yokohama 9 8 650
RMI Majuro 18 17 2,450
Total 3,750
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Table 4 - Details of the Swire Shipping Asia to Pacific Islands Service between Xingang (China) and Majuro (RMI) onboard New Guinea Chief (Voyage
24088S)

Estimated vessel-side costs associated with each of the 24 vessel calls assumed to facilitate the trade flow throughout 2021 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 7.3 tonne 20-ft container loaded with rice from China. The
total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $175 in 2023, the
vessel-side cost per 20-ft container is projected to increase up to $317 by 2050, an increase of $142 compared to 2023.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel’ $175 $203 $28 $285 $110 $317 $142
Vessel Call $1,751 $2,032 $280 $2,855 $1,103 $3,170 $1,419
Year $42,032] 48,757 $6,72s]  $68,512|  $26,480] $76,078|  $34,046

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensities estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side cost combined as a basic representation of the
total cost paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 7.3
tonne 20-ft container of rice from China to Marshall islands is likely to increase from 6.3% to 11.4% of the total cost paid by
consumers in 2023 by 2050, an increase of 5.1%.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff., % | abs.,% | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 6.7% 7.8% 1.1% 10.9% 42%| 12.1% 5.4%
Total ‘Parcel’ Cost in 2023 (BAU) 6.3% 7.3% 1.0%] 10.2% 4.0%] 11.4% 5.1%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).

4.5.3 Applied to Exports of Fish to Thailand

Importer reports of frozen fish imports originating in the Marshall Islands totalled US$71,839,706 according to Comtrade records for
the year 2021, representing 45,905 tonnes by weight. Those records indicate that Thai imports of Marshallese fish account for close
to two-thirds of that total (62.9%), representing US$45,170,046 at CIF prices and 31,381 tonnes of frozen fish. When compared with
statistics provided by the Marshallese national statistics office, the value of Marshallese exports of frozen fish to Thailand represents
54.5% of total fish exports (i.e. including those not captured in Comtrade records), 37.4% of all Marshallese exports and 17.4% of
national GDP. (RMI Statistical Appendices, 2021)

Product Fish (0303) Vessel FONG KUO NO.818
Category Perishable IMO 8904070
Cargo Value, US$ $45,170,046 DWT 6,451
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Cargo Weight, kg 31,381,232 TEU

USS/kg $1.44 Class Obs. Utilisation 60%
Assumed Calls per Year 9 Utilised DWT 3871
Cargo Value per Call, USS $5,018,894 Class Design Speed 17.4
Cargo Weight per call, kg 3,871,000 Class Obs. Speed 13.6
Parcel Type, TEU or t t Ves. Obs. Speed 12.8
Assumed Typical Parcel Weight, t 1 Service name Charter
Number Parcels per call 3,871 Distance, nm 4,800
Parcel FOB Value, USS $1,297 TCE Rate, $/day $8,000
Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 4.3135
Estimated Freight Rate (Pac) $7,200 Obs. Ave. Ene. Dem., kgHFOe/nm 105.2
Estimated Freight Rate (non-Pac) HFOe Cost, S/t 650

Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

It’s assumed that exports of Marshallese fish are facilitated via multiple calls of the refrigerated cargo vessel presented. It’s assumed
that a weight of the fish equivalent to the average utilised deadweight of the vessel is transported in each vessel call, resulting in a
total of 9 vessel calls per year. Estimations of vessel speed, time-charter rate and bunker usage are also given above.

Presented below are details of the refrigerated bulk carrier voyage from Majuro to Sri Racha assumed for the purposes of modelling
the impacts of midterm measures on the trade of fish from Marshall Islands to Thailand in 2021. It is assumed that all exports of fish
are loaded as refrigerated bulk onto the FONG KUO NO.818 as part of a private charter of the vessel to Sri Racha. The journey is
assumed to cover 4,800 nm based on typical distances observed in AlS data.

Port Country Port Name Day Transit time Distance (nm)
RMI Majuro - - -
Thailand Sri Racha - - 4,800

Total 4,800

Table 5 - Details of the Swire Shipping Pacific Islands to Asia Service between Majuro (RMI) and Busan (Republic of Korea) onboard the New Guinea
Chief (Voyage 2408N), and between Busan (Republic of Korea) and Sri Racha (Thailand) onboard the Noumea Chief (Voyage 2404N)

Estimated vessel-side costs associated with each of the 9 vessel calls assumed to facilitate the trade flow throughout 2021 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each tonne of fish exported to Thailand. The total vessel-side
costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $118 in 2023, the vessel-side cost per tonne
is projected to increase up to $214 by 2050, an increase of $96 compared to 2023.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel $118 $137 $19 $192 $74 $214 $96
Vessel Call $456,904| $530,008|  $73,105] $744,753| $287,849] $826,996| $370,092
Year $4,112,135 ] $4,770,076 | $657,942| $6,702,780| $2,590,645] $7,442,964 | $3,330,829

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

41



The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) value per tonne, as
well as the sum of the 2023 (BAU) value and the vessel-side cost per tonne combined as a basic representation of the total cost paid
by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each tonne of fish from Marshall Islands to
Thailand is likely to increase from 8.3% to 15.1% of the total cost paid by consumers in 2023 by 2050, an increase of 6.8%.

2023 (BAU) 2030

2040 2050
Vessel-side Costs as % of... abs., %

abs., % | diff., % | abs., % | diff., % | abs., % | diff., %

‘Parcel’ Value in 2023 (BAU)

9.1% 10.6% 1.5% 14.8% 5.7% 16.5% 7.4%

8.3% 9.7% 1.3% 13.6% 5.3% 15.1% 6.8%

Total ‘Parcel’ Cost in 2023 (BAU)

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).
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5. Nauru
5.1 Geography and Economy

Nauru is an island country located in the Micronesian part of the Central Pacific. It’s land area covers 21 square kilometres making it
the smallest republic nation on earth whilst its population of around 12,500 puts Nauru into the top-three least populated countries.
Up to 80% of Nauru’s land area has been made unusable due to phosphate mining operations, however a strip of land 150-300m
inland from Nauru’s coast allows for small-scale crop production including coconut palms, bananas, pineapples, vegetables and
pandanus trees.

Government Revenue for Financial Year 2022/23, AU$287.1m

® Mon-tax ® Fisheries Tax @ Grant Dividends and Other Financing @& Import duties
® Visa fees

Figure Government Revenue for the Financial Year 2022/23, taken from the publication 2022-23-Approp-Budget-Budget-Paper-2-FINAL.pdf made
available on the Nauru Department of Finance website

Nauru’s GDP was estimated to be US$151.6m in the financial year 2022-23. With recent restrictions to the volumes of exported
phosphate that have driven Nauru’s wealth creation historically, ‘non-tax’ revenues, including the majority of those associated with
its regional processing centres, are now seen to dominate (44.8%). Recent quarterly reporting for Q4 2022-23 has indicated that 68%
of government revenue for the quarter was associated with it’s regional processing centres
(GON-Quarterly-Report-Q4-2022-23_Final.pdf).

Fisheries and taxation both provided around US$36.8m of government income in the financial year 2022/23, representing around

20% of the total each. Foreign grants also provide important revenue stream to the Nauru government and amounted to US$22.2m
in the same year (11.2%), followed by import duties (USS$11.4m, 5.7%) and visa fees (USS3.5m, 1.8%).
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Figure - Nauru merchandise import and export value by partner economy or region in 2019, taken from the publication
‘Finance-Department-Annual-Report-21-2022.pdf made available on the Department of Finance website, using statistics compiled by the National
Statistics Office using mirror Comtrade records.

The figures above demonstrate how Nauru merchandise trade value is distributed across major economic partners. Imports were

estimated to total AU$74.8m in 2021, nearly two-thirds of which (59.5%) originated in Australia (AUS44.5m). Exports amounted to
AUS23.7m in the same year, with records indicating that AU$3.5m (14.8%) and AUS$3.3m (13.9%) were destined for markets in Asia
and Oceania respectively. These statistics indicate that Nauru operated with trade deficit of 3.2 in 2021.

5.2 Port Infrastructure and Throughput

Imports Exports
Containers (TEUs) Fuel (t)

Year Discharged | Loaded JetAl uLpP ADO Phosphate ()
2016 - - - 1,746 2,267 114,500
2017 3,464 2,699 13,874 1,722 1,833 126,635
2018 3,979 3,315 9,200 2,109 2,043 61,062
2019 - - - - - B
2020 1,666 2,947 13,093 1,700 1,457 119,603
2021 - - - 1,347 1,009 246,919
2022 - - - - - 234,753

ave. 3,036 2,987 12,056 1,725 1,722 150,579
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Table - Trade throughput at Nauru port, compiled from harbourmaster records covering the years 2016-22 provided after in-country visit. Where no
values are shown, data is either unavailable or inconsistent.

The table above presents the total throughput of inbound and outbound cargo handled by Nauru port between 2016-22. Provided by
the harbourmaster during an in-country visit, records describing phosphate exports are mostly reliable across all years considered,
whilst container throughput numbers were only assumed reliable in three of the six years. On average, around 3000 TEUs are
discharged and backloaded at Nauru port each year. Around 12,056 tonnes of JetAl fuel are imported per year, in addition to 1,725
tonnes of unleaded petrol and 1,722 tonnes of diesel oil. Phosphate exports from Nauru typically constitute 150,579 tonnes per year
and are facilitated with one bulk carrier vessel call per month.

5.3 International Fleet and Activity

5.3.1 AlS-derived Inventories

The AlS-derived estimates of international fleet activity inventories presented in this section make use of fuel consumption and
emission data evaluated as part of the IMO 4™ Greenhouse Gas Study. Whilst such bottom-up datasets allow for nuanced
disaggregation of energy demand and emission estimates by vessel type, size and route, accuracy of statistics can vary and these
results should be taken as complementary to in-country records where available.
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Figure A regional plot of Nauru and its waters with AIS activity corresponding to internationally departing and arriving voyages recorded in the 4th
IMO Greenhouse Gas Study overalain.

The figure above presents the AlS activity associated with international voyages (those arriving into Nauru from a foreign country or

departing Nauru to a foreign country) picked up in the AlS record. The majority of colouration in and around Nauru’s exclusive

economic zone waters are associated with the fishing fleet, whilst the more narrow tracks depict the activity of the merchant fleet.

International Arrivals International Departures
Number | Number | Build Year Transport Number | Number | Build Year Transport
of of Unique | (DWT-nm | Supply (million | Energy of of Unique| (DWT-nm | Supply (million | Energy
Vessel Type Voyages | Vessels | average) DWT-nm) (1)) CO2 (t) | Voyages | Vessels | average) DWT-nm) (1) Co2 (t)
Oil tanker 4 3 2000 367 70 5,360 4 3 2000 616 116 8,891
Miscellaneous -
fishing 14 12 2007 109 40 2,986 14 12 2007 106 76 5,692
General cargo 10 3 2008 99 16 1,208 10 3 2006 135 20 1,544
Bulk carrier 2 2 2010 190 14 1,063 2 2 2010 178 17 1,278
Chemical tanker 1 1 2006 5 3 229 1 1 2006 5 1 78
Total 31 21 n/a 768 143 10,846 31 21 n/a 1,039 230 17,483

Table Activity profiles associated with the internationally arriving and departing voyages picked up in 4th IMO Greenhouse Gas Study data and
disaggregated by vessel type

The AIS record for 2018 indicates that the majority of Nauru’s international voyages are carried out by fishing vessels, accounting for

28 of the 62 voyages captured. Voyages by general cargo vessels are the second most common (20, 32.3%), followed by oil tankers (8,

12.9%). However, when considering transport work, energy demands and CO2 production, oil tankers constitute the most prolific
vessel class, where voyages are together responsible for 186 TJ out of the 373 TJ captured (49.9%). The data indicates that the
international maritime the energy demands and CO2 emissions associated with the nation’s economy are likely to be driven by a

smaller selection of voyages associated far-away partner economies.
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Figure Visual depiction of greenhouse gas generation associated with international voyages picked up in IMO 4th Greenhouse Gas Study data. Results
are presented under disaggregation by vessel type.

The figure presented above demonstrates the coupling of greenhouse gas generation with energy demands, where the majority of
CO2 emissions associated with Nauru'’s international maritime activity are associated with oil tankers. The CO2 emissions captured in
the figure are associated with just 4 voyages across each inventory.

5.3.2 In-country Port Call Records

Annual vessel records are maintained by the Nauru Maritime Port Authority and include fields representing vessel name, type,
length/gross-tonnage and the estimated times of arrival and departure. Also included is a ‘remarks’ field providing detail on the the
load and discharge of fuel and cargo, the members of crew on-board and the covid status of that crew.

The records indicate that there have been 21 distinct vessels into and out of Nauru port between 2016 and 2022, including tankers,
phosphate carriers, containerships and general cargo vessels. Details for the numbers of calls indicated by the data across each of
these vessel types is presented below. Vessels characterised as ‘other’ include purse-seiners, landing craft, dredgers, cargo,
ferry/cargo and tugboats. Records related to warships and ‘unconfirmed’ vessels have been removed.

Tankers Phosphate Container Other Total
2016 6 7 7 0 20
2017 6 7 9 7 29
2018 6 3 10 0 19
2019 6 4 9 27
2020 6 5 7 31 49
2021 5 10 13 21 49
2022 5 10 12 11 38
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Table Records of vessel calls at Nauru port between 2016-22, disaggregated by major vessel type

Containerised imports into Nauru are virtually all facilitated by Nauru Shipping Line, a liner shipping service provider established by

the Nauru government. NSL principally acts to facilitate imports from Fiji, Australia, New Zealand and (most recently) Solomon

Islands via its transhipment hub in Suva. NSL charters its own vessel, the Micronesian Pride, to operate almost exclusively between

Suva and Nauru. NSL has signed Swire Shipping Limited to provide importation services from Australia, currently once per month.

Details of cargo vessels calling into Nauru for the 2020 and 2021 are given below alongside vessel specifications obtained after
matching with IHS Markit data.

Year

2020
2021

Vessel Name

Captaine Quiros

Micronesian Pride (IHS:
Eline Enterprise)

Papa Mau*

Captaine Quiros

Capitaine Wallis

IMO

9210713
9148805

9141704
9210713
9264207

Calls

Vessel Type

General cargo
Container

General cargo
General cargo
Container

Built

2001
1998

1999
2001
2003

DWT

8115
5200

5642
8115
6030

TEU

660

364

660
513

Draft

6.2
7.2
6.7

Flag

Singapore
Vanuatu/(IHS:
Indonesia)
Cook Islands
Singapore
Singapore

* matched by IMO number

Table Vessel calls of containerships and general cargo vessels recorded in harbourmaster records for the years 2020-21 and matched with key vessel
specifications obtained from 2018 IHS Markit data.

Nauru’s fuel imports are facilitated by Vital Energy Inc based in Pohnpei, Federated States of Micronesia. Providing gasoline, diesel

and aviation fuel into Nauru, Vital imports are facilitated via monthly deliveries. Details of 4 different tankers serving Nauru
throughout the years 2017, 2018 and 2020 are given below alongside vessel specifications obtained after matching with IHS Markit

data.

5.3.3 Assumed International Fleet

Year

2017

2018

2020

Vessel Name

Angel 18
Angel 17
Angel 17
Heracles
Angel 17
Heracles
Angel 29

IMO

9167710
9208605
9208605
9384643
9208605
9384643
9084695

Calls

Ll T ~ N R O B VS R OV ]

Vessel Type

Chemical tanker
Oil tanker
Oil tanker
Chemical tanker
QOil tanker
Chemical tanker
Oil tanker

Built

1998
1999
1999
2006
1999
2006
1994

DWT

11629
8816
8816
3620
8816
3620
9999

Draft

8.8
7.5
7.5
5.3
7.5
53
7.8

Flag

Panama
RMI
RMI
Panama
RMI
Panama
Kiribati

Table Vessel calls of oil and chemical tanker vessels recorded in harbourmaster records for the years 2017, 2018 and 2020, and matched with key
vessel specifications obtained from 2018 IHS Markit data.

Harbourmaster records are taken forward as the assumed international fleet for Nauru and details of the vessels captured in these

records are presented above.

Year

2020

Vessel Name IMO Calls
IVS Magpie 9604732 1
Thorco Luna 9699957 1
Atlantic Rainbow 9682899 1
Bao Sheng 9162930 1
HTK Phoenix 9551375 1

Vessel Type

Bulk carrier
General cargo
Bulk carrier
Bulk carrier
Bulk carrier

Built DWT

2010 28240
2014 16953
2014 28368
1997 47260
2010 28331

Size

Handysize
Handysize
Handysize
Handymax
Handysize

Draft

9.8
9.6
9.8
10.8
9.8

LOA Beam
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2021 HTK Phoenix 9551375 4 Bulk carrier 2010 28331 Handysize 9.8
Global Faith 9554169 1 Bulk carrier 2010 28386 Handysize 9.8
Sea Leo 9186481 1 Bulk carrier 1999 28671 Handysize 9.7
HTK Sunrise 9316957 1 Bulk carrier 2006 29828 Handysize 9.7
HTK Lucky 9281944 1 Bulk carrier 2003 28481 Handysize 9.8
Della 9573828 1 Bulk carrier 2011 28210 Handysize 9.8
2022 HTK Phoenix 9551375 4 Bulk carrier 2010 28331 Handysize 9.8
HTK Confidence 9412969 2 Bulk carrier 2007 28437 Handysize 9.8
Occitan Key 9302475 1 Bulk carrier 2006 27112 Handysize 9.6
Pacific Noble 9615066 1 Bulk carrier 2012 28198 Handysize 9.8
HTK Lotus 9412957 1 Bulk carrier 2007 28441 Handysize 9.8
Tuojiang 9364837 1 Bulk carrier 2006 28515 Handysize 9.7

Table Vessel calls of bulk carrier vessels recorded in harbourmaster records for the years 2020-22 and matched with key vessel specifications obtained
from 2018 IHS Markit data.

There were 15 different bulk carriers facilitating Nauru’s exports of phosphate in the years 2020, 2021 and 2022. Details of these

vessels are given above alongside vessel specifications obtained after matching with IHS Markit data, where vessels confirmed as
actively carrying at least one shipment of phosphate are included.

5.4 Domestic Fleet and Activity

5.4.1 AlS-derived .

No domestic fleet activity was picked up in the AIS datasets analysed.

5.4.2 In-country Port Call Records

No records of domestic voyages were available from government ministries.

5.5 Impacts of the Midterm Measures

To measure the potential economic impact of the midterm measures on Nauru’s economy, three trade flows deemed of high
importance to the national economy were chosen based on in-country consultations with stakeholders. These include imports of
Australian meat and edible offal of poultry (HS 0207) into Nauru, imports of Chinese plastic household products (HS 3924) into Nauru

and exports of Nauru’s natural calcium phosphates (HS 2510) to Korea. Economic impacts for the year 2021 have been chosen for
analysis given the availability of national finance and trade reports for that year.

Origin Destination Comm. Value, $ Weight, t Source Shipping Route

Australia Nauru Poultry 1,269,686 450 2 Swire’s Australia to Nauru
China Nauru Plastics 1,014,140 103 2 Swire’s Asia to Nauru
Nauru Republic of Korea Phos. 17,616,347 132,325 1 Vessel Charter

Table - Details of the three commodity trade flows analysed for Nauru in the year 2021

’

The annual value and weight of each commodity-route pair is given above. The source of the data based on the ‘order of preferences
presented in Section 2.2 is also presented, alongside the shipping services associated with each trade. Care has been taken to ensure
that a realistic and representative selection of port stops has been chosen for each commodity using publicly available shipping
schedules, however these may not be completely accurate and are meant to be indicative only. The maritime distances incorporated
into the analyses are based on nautical distances between origin and destination ports and distances observed in the AIS records of
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real liner vessel routes captured in 4th IMO Greenhouse Gas Study (Faber et al, 2020) data. The entirety of each commodity’s value
and volume is assumed to be facilitated through maritime transport.

5.5.1 Applied to Imports of Australian Poultry

Exporter reported Comtrade records indicate that there were US$1,352,526 of poultry imports into Nauru in 2021, representing 515
tonnes. The majority of these imports by value originated from Australia, accounting for US$1,269,686 or 93.9% of the total.
Compared with government statistics published by the Ministry of Finance, the trade of Australian poultry into Nauru is equivalent to
1.7% of total imports and 0.8% of national GDP.

Product Poultry (0207) Vessel Melanesian Chief
Category Perishable IMO 9405100

Cargo Value, USS 1,269,686 DWT 13,760

Cargo Weight, kg 450,065 TEU 1,118

USS/kg $2.82 Class Obs. Utilisation 64%

Assumed Calls per Year 12 Utilised DWT 8807

Cargo Value per Call, USS $105,807 Class Design Speed 19.0

Cargo Weight per call, kg 37,505 Class Obs. Speed 13.4

Parcel Type, TEU or t TEU Ves. Obs. Speed 8.2

Assumed Typical Parcel Weight, t 7 Service name Swire Aus-Nauru
Number Parcels per call 6 Distance, nm 3,090

Parcel FOB Value, USS $17,635 TCE Rate, $/day $7,000
Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 2.8285
Estimated Freight Rate (Pac) 4,635 Obs. Ave. Ene. Dem., kgHFOe/nm 69.0

Estimated Freight Rate (non-Pac) HFOe Cost, S/t 650

Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the assumed shipping service timetable, it’s assumed that there is one vessel call facilitating the trade per month
and that the annual trade is distributed evenly across 12 vessels calls that year. The assumption is made that poultry imports from
Australia are all transported in loaded 20-ft containers of 7 tonnes in weight. A vessel typical of the route is assumed to carry the
commodity throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations of speed,
time-charter rate and bunker usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of
midterm measures on the trade of meat and edible offal of poultry from Australia to Nauru in 2021. It is assumed that all exports of
poultry are loaded in refrigerated containers onto the Melanesian Chief at Brisbane as part of Swire Shipping’s Australia to Nauru
service between Brisbane and Suva (Voyage 2409N). It is then assumed the cargo transloads onto the Skyline operating along the
same service between Suva and Nauru (Voyage 110N). The assumed journey covers 3,090 nm over 17 transit days.

Port Country Port Name Day Transit time Distance (nm)
Australia Brisbane 1 - -
Fiji Suva 8 7 1,550
Tuvalu Funafuti 14 13 640
Nauru Nauru 18 17 900
Total 3,090
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Table 3 - Details of the Swire Shipping Australia to Nauru service between Brisbane (Australia) and Suva (Fiji) onboard Melanesian Chief (Voyage
2409N), and between Suva (Fiji) and Nauru onboard Skyline (Voyage 110N)

Estimated vessel-side costs associated with each of the 24 vessel calls assumed to facilitate the trade flow throughout 2021 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 7 tonne 20-ft container loaded with poultry from Australia.
The total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $167 in 2023, the
vessel-side cost per 20-ft container is projected to increase up to $301 by 2050, an increase of $135 compared to 2023.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, S per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel $167 $193 $27 $271 $105 $301 $135
Vessel Call $999 $1,159 $160 $1,629 $629 $1,808 $809
Year s11,989] 13,907 $1,918]  $19,542 $7,553)  $21,700 $9,711

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side cost combined as a basic representation of the
cost paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 7 tonne
20-ft container of poultry from Australia to Nauru is likely to increase from 0.9% to 1.7% of the total cost paid by consumers in 2023
by 2050, an increase of 0.8%.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff., % | abs.,% | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 0.9% 1.1% 0.2% 1.5% 0.6% 1.7% 0.8%
Total ‘Parcel’ Cost in 2023 (BAU) 0.9% 1.1% 0.1% 1.5% 0.6% 1.7% 0.8%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).

5.5.2 Applied to Imports of Household Plastics from China

Exporter reports recorded in the UN Comtrade database for the year 2021 indicate that imports of household plastics into Nauru
amounted to US$1,083,374 that year, representing 116 tonnes. The majority of these imports originated in China, representing
93.6% of this total. Compared with government financial statistics published by the Ministry of Finance, the value of imports of
Chinese household plastics into Nauru is equivalent to 1.4% of total imports by value that year, and 0.7% of national GDP.

Product Household Plastics Vessel Majuro Chief
Category Consumer IMO 9614517
Cargo Value, US$ 1,014,140 DWT 30,852
Cargo Weight, kg 103,145 TEU 2,118
USS/kg $9.83 Class Obs. Utilisation 61%
Assumed Calls per Year 12 Utilised DWT 18820

Cargo Value per Call, USS$ $84,512 Class Design Speed 21.1

Cargo Weight per call, kg 8,595 Class Obs. Speed 14.2

Parcel Type, TEU or t TEU Ves. Obs. Speed 12.5
Assumed Typical Parcel Weight, t 7 Service name Swire Asia-Pl, NPDL INTRAPC
Number Parcels per call 2 Distance, nm 7,240
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Parcel FOB Value, US$ $42,256 TCE Rate, $/day $7,000

Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 5.5475
Estimated Freight Rate (Pac) 10,860 Obs. Ave. Ene. Dem., kgHFOe/nm 135.3
Estimated Freight Rate (non-Pac) HFOe Cost, S/t 650

Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the assumed shipping service timetable, it’s assumed that there is one vessel call facilitating the trade per month
and that the annual trade is distributed evenly across 12 vessel calls that year. The assumption is made that imports of household
plastics from China are all transported in loaded 20-ft containers of 7 tonnes in weight. A vessel typical of the route is assumed to
carry the commodity throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations
of speed, time-charter rate and bunker usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of
midterm measures on the trade of household plastics from China to Nauru in 2021. It is assumed that all imports of household
plastics are loaded in containers onto the Majuro Chief at Qingdao as part of Swire Shipping’s Asia to Nauru service between Qingdao
and Suva (Voyage 2407N). It is then assumed the cargo transloads onto the Skyline operating along the same service between Suva
and Nauru (Voyage 110N). The assumed journey covers 7,240 nm over 36 transit days.

Port Country Port Name Day Transit time Distance (nm)
China Xingang 1 - -
China Qingdao 2 1 410
Republic of Korea Busan 6 5 440
New Caledonia Noumea 23 22 4,040
Fiji Lautoka 26 25 690
Fiji Suva 28 27 120
Tuvalu Funafuti 33 32 640
Nauru Nauru 37 36 900
Total 7,240

Table 4 - Details of the Swire Shipping Asia to Nauru service between Xingang (China) and Suva (Fiji) onboard Majuro Chief (Voyage 2407S), and
between Suva (Fiji) and Nauru onboard Skyline (Voyage 110N)

Estimated vessel-side costs associated with each of the 12 vessel calls assumed to facilitate the trade flow throughout 2021 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 7 tonne 20-ft container loaded with rice from China. The
total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $195 in 2023, the
vessel-side cost per 20-ft container is projected to increase up to $352 by 2050, an increase of $158 compared to 2023.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, S per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel $195 $226 $31 $317 $123 $352 $158
Vessel Call $389 $452 $62 $635 $245 $705 $315
Year $4,673 $5,420 $748 $7,617 $2,944 $8,458 $3,785

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.
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The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side combined as a basic representation of the cost
paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 7 tonne 20-ft
container of household plastics from China to Nauru is likely to increase from 0.5% to 0.8% of the total cost paid by consumers in
2023 by 2050.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff., % | abs.,% | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 0.5% 0.5% 0.1% 0.8% 0.3% 0.8% 0.4%
Total ‘Parcel’ Cost in 2023 (BAU) 0.5% 0.5% 0.1% 0.7% 0.3% 0.8% 0.4%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).

5.5.3 Applied to Exports of Phosphate to Korea

The UN Comtrade database indicates that exports of phosphate from Nauru to the Republic of Korea totalled US$17,616,347 in 2021.
Compared against official government statistics from the Ministry of Finance, Nauru’s trade in phosphate to Korea represents close to
11% of the national economy.

Product Phosphate (2510) Vessel HTK Phoenix
Category Industrial IMO 9551375
Cargo Value, US$ 17,616,347 DWT 28,331
Cargo Weight, kg 132,325,300 TEU

USS/kg $0.13 Class Obs. Utilisation 63%
Assumed Calls per Year 12 Utilised DWT 17849
Cargo Value per Call, USS $1,468,029 Class Design Speed 13.8
Cargo Weight per call, kg 11,027,108 Class Obs. Speed 11.0
Parcel Type, TEU or t t Ves. Obs. Speed 10.5
Assumed Typical Parcel Weight, t 1 Service name Charter
Number Parcels per call 11,028 Distance, nm 3,300
Parcel FOB Value, USS $133 TCE Rate, $/day $8,000
Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 1.9154
Estimated Freight Rate (Pac) Obs. Ave. Ene. Dem., kgHFOe/nm 46.7
Estimated Freight Rate (non-Pac) HFOe Cost, S/t 650

Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

It’s assumed that exports of Nauru’s phosphate are facilitated via multiple calls of the bulk carrier vessel presented above. In
alignment with harbourmaster records and in-person consultation, it’s assumed that there is one shipment of phosphate departing
Nauru each month, and that the annual weight of phosphate is distributed evenly across the 12 vessel calls that year. Estimations of
vessel speed, time-charter rate and bunker usage are also given above.

Presented below are details of the bulk carrier voyage from Nauru to Busan assumed for the purposes of modelling the impacts of
midterm measures on the trade of phosphate from Nauru to Korea in 2021. It is assumed that all exports of phosphate to Korea are
loaded as bulk onto the HTK Phoenix in Nauru as part of a private charter of that vessel to Busan. The journey is assumed to cover
3,300 nm based on typical distances observed in AlS data.
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Port Country Port Name Day Transit time Distance (nm)
Nauru Nauru - - -
Republic of Korea Busan - 3,300

Total 3,300

Table 5 - Details of a typical bulk carrier voyage from Nauru to Busan (Republic of Korea), based on voyages obtained from the 4th IMO Greenhouse
Gas Study

Estimated vessel-side costs associated with each of the 12 vessel calls assumed to facilitate the trade flow throughout 2021 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each tonne of phosphate exported to Korea. The total vessel-side
costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $12 in 2023, the vessel-side cost per tonne
is projected to increase up to $21 by 2050.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, S per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel’ $12 $14 $2 $19 $7 $21 $10
Vessel Call $130,465] $151,339|  $20,874| $212,657 $82,193) $236,141| $105,676
Year $1,565,575] $1,816,067 $250,492| $2,551,887 $986,312| $2,833,690| $1,268,115

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) value per tonne, as
well as the sum of the 2023 (BAU) value and the vessel-side cost per tonne combined as a basic representation of the cost paid by
the end-consumer in 2023. The results indicate that increases in vessel-side costs for each tonne of phosphate exported from Nauru
to Korea is likely to increase from 8.2% to 14.8% of the total cost paid by consumers in 2023 by 2050, an increase of 6.6%.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff., % | abs.,% | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 8.9%| 10.3% 1.4%| 14.5% 56%| 16.1% 7.2%
Total ‘Parcel’ Cost in 2023 (BAU) 8.2% 9.5% 13%] 13.3% 51%| 14.8% 6.6%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).
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6. Solomon Islands
6.1 Geography and Economy

Solomon Islands is an archipelagic nation consisting of six major islands and over nine-hundred smaller islands. The nation extends
over an area of around 29,000 square kilometres, the vast majority of which is covered in forest. Located in the Melanesian region of
the Pacific, mid-2023 estimates indicate Solomon Islands’ population to be around 735,000. The Solomon Islands’ ocean-equatorial
climate provides a warm and humid climate throughout the year with few extremes in temperature. Solomon Islands is thought to be
particularly susceptible to climate change given the frequency of extreme rainfall events and the high proportion of its population
residing within 1.5 kilometres of its coastline. The country’s geographic positioning makes Solomon Islands at high risk of existing
natural disasters such as cyclones and other extreme events. (Climate Change Knowledge Portal)

Current Market Prices GDP by Industry, SI1$12.6bn (2020)

# Agriculture & Hunting ® Wholsesale and Retail Trade Forestry & Logging
® Manufacturing ® Fishing ® Education ® Public Administration & Defense
& Construction Owner Occupied Dwellings @ Transport and Storage © Health

Electricity and Water Other

Figure Current Market Prices GDP by Industry for the year 2020, taken from the publication 'GDP-Publication-2003-2020_615KB.pdf made
available on the Solomon Islands National Statistics Office website

Solomon Islands current market prices GDP amounted to SI$12.6bn, or USS1.5bn, in 2020. Agriculture activities were the single
largest contributory sector (US$255m) and, combined with forestry, logging (US$175m) and fishing (US$93m), represent a crucial
pillar of Solomon Islands economy, together supporting around one-third of GDP. Activities related to wholesale and retail trade
(US$237m) and manufacturing (US$148m) also constitute important sectors within Solomon Islands economy.
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Merchandise Trade by SITC Code
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Figure - Solomon Islands merchandise trade covering import and export values in 2019 disaggregated by SITC Grouping. Statistics were taken from
the spreadsheet ‘International_Trade_Statistics_Q4_Bulletin_-2019.pdf available on the Solomon Islands National Statistics Office website.

The trade statistics presented above indicate that imports totalled SLBS4.5bn (US$550m) in 2019. The value of imported goods is
well-balanced between commodity groupings, with the greatest share associated with those under the categories of machinery and
transport equipment (USS131.6m, 23.9%), mineral fuels and lubricants (US$125.8m, 22.9%) and food and live animals (US$114.1m,
20.8%).

The vast majority (>95%) of Solomon Islands landmass is covered by forest. Logging represents the largest single industry in the
country with rough woods alone responsible for around two-thirds of exports by value. Domestic agriculture production includes
taro, rice, yams, bananas and tobacco, with around 318 thousand tonnes of copra, 286 thousand tonnes of palm oil and nearly 5
thousand tonnes of cocoa beans exported each year.

The data presented above indicates that exports totalled SLB$3.8bn (US$469m) in 2019, dominated by those of inedible crude
materials which amounted to US$340m (72.6%) followed by food and live animals at US$72.4m (15.4%). Exports related to fisheries

and mining operations help to reduce the Solomon Islands trade deficit to just 1.17.

6.2 Port Infrastructure and Throughput
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No container throughput statistics were available from government ministries.

6.3 International Fleet and Activity

5.3.1 AlS-derived .

The AlS-derived estimates of international fleet activity inventories presented in this section make use of fuel consumption and
emission data evaluated as part of the IMO 4" Greenhouse Gas Study. Whilst such bottom-up datasets allow for nuanced

disaggregation of energy demand and emission estimates by vessel type, size and route, accuracy of statistics can vary and these
results should be taken as complementary to in-country records where available.
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Figure A regional plot of Solomon Islands and its waters with AIS activity corresponding to internationally departing and arriving voyages recorded
in the 4th IMO Greenhouse Gas Study overalain. Circles with size and colour representative of the energy demands of international voyages across
Solomon Islands’ ports are also presented.

The figure above presents the AlS activity associated with international voyages (those arriving into Solomon Islands from a foreign
country or departing Solomon Islands to a foreign country) picked up in the AlS record. The majority of colouration in and around
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Solomon Islands’ exclusive economic zone waters are associated with the fishing fleet, whilst the more narrow tracks depict the
activity of the merchant fleet.

International Arrivals International Departures
Number | Number | Build Year Transport Number | Number | Build Year Transport
of of Unique | (DWT-nm | Supply (million | Energy of of Unique| (DWT-nm | Supply (million | Energy

Vessel Type Voyages | Vessels | average) DWT-nm) (1)) CO2 (t) | Voyages | Vessels | average) DWT-nm) () CO2 (t)
Bulk carrier 160 68 1997 17,802 891 68,826 160 68 1998 18,351 1,046 80,800
General cargo 99 37 2002 2,503 342 26,255 99 37 2000 2,779 393 30,285
Chemical tanker 33 27 2013 4,049 309 23,856 33 27 2013 1,786 174 13,468
Container 93 24 2009 1,426 264 20,285 93 24 2009 2,172 362 27,865
Refrigerated Bulk 26 21 1988 264 207 15,697 26 21 1990 356 252 19,099
Oil tanker 15 11 2005 1,302 192 14,778 15 11 2005 493 90 6,874

Miscellaneous -

fishing 64 51 2011 352 175 13,152 65 52 2008 633 329 24,673
Vehicle 4 3 2007 173 45 3,519 4 3 2006 116 32 2,489
Cruise 10 9 1995 22 35 2,725 10 9 1995 27 51 3,899
Liquefied gas tanker 14 3 2013 48 28 2,105 14 3 2012 40 20 1,555
Service - other 6 6 1994 20 21 1,572 6 6 1990 14 25 1,861
Service - tug 3 3 2004 2 9 651 3 3 2007 1 6 427
Ro-Ro 1 1 2009 0 1 64 1 1 2009 5 34 2,529
Ferry-pax only 1 1 2016 0 0 19 1 1 2016 0 0 19
Total 529 265 n/a 27,963| 2,519 193,504 530 266 n/a 26,773| 2,814 215,843

Table Activity profiles associated with the internationally arriving and departing voyages picked up in 4th IMO Greenhouse Gas Study data and
disaggregated by vessel type.

The activity profiles presented above demonstrate the dominance of bulk carrier and general cargo vessels in the Solomon Islands’

international maritime activity. Of 1,059 voyages captured in the AIS data in association with a port foreign to the Solomon Islands,
518 (48.9%) were carried out by bulk carrier and general cargo vessels responsible for 41,435 million tonne-miles (75.7%), 2,672 TJ of
energy demand (50.1%) and 206 thousand tonnes of CO2 (50.3%). Containerships (186, 17.6%), fishing vessels (129, 12.2%) and
chemical tankers (66, 6.2%) are the next most prominent vessel types in terms of voyages captured.

International Arrivals International Departures
Number | Number | Build Year Transport Number | Number | Build Year Transport
of of Unique | (DWT-nm | Supply (million | Energy of of Unique| (DWT-nm | Supply (million | Energy
Port Name Voyages | Vessels | average) DWT-nm) (1)) CO2 (t) | Voyages | Vessels | average) DWT-nm) () Co2 (t)
Honiara 293 168 2007 9,062| 1,325| 101,495 297 161 2006 6,606| 1,446| 110,353
Noro 176 84 1998 11,418 760 58,531 166 83 1997 11,119 835 64,295
Rannell Island 29 11 1999 6,585 267 20,673 24 11 1998 6,060 270 20,905
Aola Bay 5 5 1996 165 53 4,015 7 7 1994 81 48 3,588
Ringgi Cove 6 4 2007 154 25 1,940 8 6 2004 363 48 3,668
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Gizo 7 6 1998 170 24 1,804 10 7 2002 1,953 108 8,383

Choiseul Bay 2 2 2018 21 21 1,597 4 4 2011 28 4 282
Yandina 3 3 1990 57 19 1,448 3 3 1999 70 16 1,211
Kirakira 2 2 1987 192 11 831 1 1 1997 7 1 43

Lever Harbour 2 2 2002 106 9 701 5 5 2001 478 36 2,804
Viru Harbour 3 3 2002 24 5 405 2 2 1999 6 1 87
Nemba 1 1 1997 8 1 67 2 2 1989 0 2 183

Tulagi 0 0 0 0 0 0 1 1 2006 0 1 40

Total 529 291 n/a 27,963 | 2,520 193,507 530 293 n/a 26,773| 2,816| 215,842

Table Activity profiles associated with the internationally arriving and departing voyages picked up in 4th IMO Greenhouse Gas Study data and
disaggregated by port

The data presented above demonstrates the dominance of Honiara and Noro ports in association with Solomon Islands’ international
voyage activity, together facilitating 932 of the 1,059 voyages captured in the AlS dataset (88.0%).
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Figure Visual depiction of greenhouse gas generation associated with international voyages picked up in IMO 4th Greenhouse Gas Study data. Results
are presented under disaggregation by vessel type (left) and port (right).

The figure presented above demonstrates the coupling of greenhouse gas generation with energy demands, where the majority of
CO2 emissions associated with Solomon Islands’ international maritime activity are associated with bulk carriers (dry and
refrigerated), general cargo vessels and chemical tankers. The majority of CO2 emissions are associated with voyages for which origin
or destination is either Honiara and Noro port.

6.3.2 In-country Port Call Records
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Comprehensive records of international vessel calls were made available by the Solomon Islands Maritime Authority during an
in-country visit, and details of these records are provided in the next section.

6.3.3 Assumed International Fleet

International vessel call records provided by the Solomon Islands Maritime Authority are taken forward as the assumed international
fleet. Details of the vessels captured in these records are presented below.

Year Vessel Name IMO Calls Vessel Type Built DWT TEU Draft Flag

2023 Coral Chief 9689938 12 Container 2015 22032 1617 9.6 Hong Kong
Highland Chief 9689940 10 Container 2015 22032 1617 9.6 Hong Kong
Sofrana Surville 9408372 9 Container 2009 12502 Malta
Kota Halus 9238612 8 Container 2002 18872 1080 9.2 Singapore
Kota Harum 9238636 8 Container 2002 18870 1098 9.2 Singapore
Kota Hening 9278909 7 Container 2003 18871 1080 9.2 Singapore
Sofrana Tourville 9404613 7 Container 2009 12502 Malta
Tropical Islander 9385219 6 Container 2009 18144 Japan
Pacific Islander Il 9255921 6 Container 2003 17916 Japan
Rabaul Chief 9848780 5 Container 2020 30401 Hong Kong
Coral Islander Il 9255919 5 Container 2002 17913 914 9.2 Panama
Songa Leopard 9501772 5 Container 2010 25775 Liberia
South Islander* 9370379 5 General cargo 2007 18091 Japan
Frida Russ 9701279 4 Container 2017 25231 Portugal
Kokopo Chief 8907412 4 Container 1991 13970 Hong Kong
Fesco Askold 9324942 2 Container 2006 13806 Liberia
Majuro Chief 9614517 1 Container 2013 30852 2118 10.5 Singapore
ANL Kokoda 9516765 1 Container 2011 23314 Malta
Carpenters Vega 9848778 1 Container 2020 30428 Hong Kong
Kiribati Chief 9614505 1 Container 2013 30813 Singapore
Noumea Chief 9614531 1 Container 2014 30721 2118 10.5 Singapore
Ryoma 9133305 1 Container 1996 5057 Panama
Siangtan 9614529 1 Container 2013 31756 Singapore
Songa Tiger 9435246 1 Container 2008 23415 Liberia
Suva Chief 9861897 1 Container 2021 36919 Hong Kong

Table Vessel calls of containerships and general cargo vessels recorded in the Solomon Islands Maritime Authority spreadsheet 2023 International
vessels Solomon Islands.xlsx’ for the year 2023 and matched with key vessel specifications obtained from 2018 IHS Markit data.

Year Vessel Name IMO Calls Vessel Type Built DWT TEU Draft Flag

2023 Microchip 9218040 6 Bulk carrier 2000 32835 Panama
Eternal Joy 9159725 4 Bulk carrier 1997 28799 Panama
Jin Shan* 9142100 4 Bulk carrier 1997 28564 Panama
Ocean Wit 9139971 4 Bulk carrier 1996 28322 Panama
Winca 9076399 4 Bulk carrier 1994 27308 Panama
Ri Yun 9167863 3 General cargo 1998 31962 Panama
Serenity 1 9060247 3 Bulk carrier 1994 28458 Panama
Chun Hua 9149720 2 Bulk carrier 1997 28399 Panama
Harmony Ocean 9159749 2 Bulk carrier 1997 28759 Panama
Man Sheng 9132674 2 Bulk carrier 1995 28381 Panama
Sea Adelaide 9136773 2 Bulk carrier 1996 27912 Panama
Sheng Le A 9149720 2 Bulk carrier 1997 28399 Panama
Sheng Le B 9132674 2 Bulk carrier 1995 28381 Panama
Sheng Le C 9124146 2 Bulk carrier 1996 27940 Panama
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Suzy

Trans Thalia
Winda*
Worship Light
Medrose
New Hope
Bao Yu
Bronco
Ocean Great
Prince Henry
Run Fu 1

Run Fu 6

Sea Honor
Tai Ho

Tina

Yangtse Flourish

9149718
9218076
9111369
9087805
9630743
9240536
9190016
9675717
9060223
9614127
9104196
9116280
9153501
9157351
9157363
9584229

B R R R R R R R R R R R NNNN

Bulk carrier
Bulk carrier
Bulk carrier
Bulk carrier
Bulk carrier
General cargo
Bulk carrier
Bulk carrier
Bulk carrier
General cargo
Bulk carrier
Bulk carrier
Bulk carrier
Bulk carrier
Bulk carrier
Bulk carrier

1997
2001
1995
1994
2013
2001
1999
2014
1993
2011
1994
1995
1998
1997
1997
2012

28395
28438
27321
28522
57919
11600
24115
28220
28499
12278
28475
28294
28412
28415
28426
32503

Panama
Panama
Panama
Panama
RMI
Kiribati
Panama
Liberia
Panama
Hong Kong
Panama
Panama
Tuvalu
Panama
Tuvalu
Hong Kong

Table Vessel calls of bulk carrier vessels described under ‘logging and mining’ recorded in the Solomon Islands Maritime Authority spreadsheet 2023

International vessels Solomon Islands.xlsx’ for the year 2023 and matched with key vessel specifications obtained from 2018 IHS Markit data.

Year

2023

Vessel Name

Ultra Energy
Ardmore Engineer
Grand Winner 1
Kaiko Maru*

New Harmony
Alpine Melina
Angel 22

Atlantic Falcon
Blue Grass Mariner
BW Kestrel

BW Wren
Challenge Prime
Chang Hang Fei Yue
Chem Finland

CSC Auspicious
CSC Risingsun
Energy Apollo
Esteem Endeavor
Forever Assurance
High Jupiter

HSL Anna*

Largo Desert
Maersk Capri

NCC Noor
Oriental Aquamarine
Pacific Jade

Shima Maru
Shogun

Silver Zoe

Solar Lai Fong

STl Opera

Weco Malou

IMO

9184031
9654787
9906685
9058074
9208605
9387944
9191230
9789257
9905411
9607203
9713856
9793272
9401659
9234587
9406374
9406362
9891438
9882360
9880398
9366299
9434216
9828912
9786140
9399260
9887619
9867803
9066186
9242443
9692325
9907809
9669940
9942330

Calls

PR R R R R R R R R R R R R R R RRRRRRPERRRRRENNNNO®

Vessel Type

QOil tanker

Chem/Oil tanker
Chem/oil tanker
QOil tanker

Oil tanker

Chem/OQil tanker
QOil tanker

Chem/Oil tanker
Chem/Oil tanker
Chem/oil tanker
Chem/oil tanker
Chem/oil tanker
QOil tanker

Chem/oil tanker
Oil tanker

QOil tanker

Chem/oil tanker
Chem/oil tanker
Oil tanker

Chem/oil tanker
Chem/oil tanker
Chem/oil tanker
Chem/oil tanker
Chem/oil tanker
Chem/oil tanker
Chem/oil tanker
QOil tanker

Chem/oil tanker
Chem/oil tanker
Chem/oil tanker
Chem/oil tanker
Chem/oil tanker

Built

1999
2014
2021
1992
1999
2010
1998
2018
2021
2015
2016
2017
2010
2002
2008
2008
2020
2020
2020
2008
2010
2018
2018
2011
2020
2020
1993
2002
2015
2021
2014
2022

DWT

6688

49420
50301
2999

8816

49999
8823

49951
50275
49999
49999
50119
45781
46764
45851
45904
49812
49999
49999
51603
51747
49703
49919
45565
49884
49995
3286

44485
49635
49358
49990
49999

Draught

6.0
133

12.9
7.8
13.3

133
133
133

Flag

Panama
RMI
Panama
Micronesia
Panama
Hong Kong

Vanuatu (IHS: Panama)

RMI

RMI
Singapore
Singapore
Singapore
China
Liberia
Hong Kong
Hong Kong
Isle of Man
Panama
Hong Kong
Hong Kong
Liberia
RMI
Denmark

Saudi Arabia

Liberia
Liberia
Malaysia
Italy

RMI
Liberia
RMI
Liberia

Table Vessel calls of chemical and oil tankers recorded in the Solomon Islands Maritime Authority spreadsheet 2023 International vessels Solomon
Islands.xlsx’ for the year 2023 and matched with key vessel specifications obtained from 2018 IHS Markit data.
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6.4 Domestic Fleet and Activity

.41 AlS-derived .

)

' o
Rannell Island

Figure A plot of Solomon Islands and its national waters with AIS activity corresponding to domestic voyages recorded in the 4th IMO Greenhouse
Gas Study overalain.

The figure above presents the AlS activity associated with domestic voyages captured in AlS records of activity derived in the IMQO’s
4th Greenhouse Gas Study. The majority of colouration in and around Solomon Islands’ exclusive economic zone waters are

associated with the fishing fleet, whilst the more narrow tracks depict the activity of the non-fishing merchant fleet.

Domestic Inventory

Number of Number of Build Year Transport Supply
Vessel Type Voyages Unique Vessels | (DWT-nm average) | (million DWT-nm) | Energy (TJ) CO2 (t)
Bulk carrier 306 57 1996 3,629.1 385 29,305
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Ro-Ro 14 1 2009 6.4 38 2,884

Service - tug 19 3 2002 7.8 38 2,826
General cargo 29 11 2000 126.6 32 2,388
Service - other 18 4 2003 11.6 24 1,834
Cruise 15 7 1996 8.3 20 1,500

Chemical tanker 10 6 2013 102.9 13 1,000
Container 10 2 2016 45.9 10 763
Miscellaneous - fishing 3 2 2009 1.2 5 399
Refrigerated Bulk 1 1 1989 1.0 2 188
Oil tanker 2 2 2006 10.1 2 146

Total 427 96 n/a 3,950.9 569 43,233

Table Activity profiles associated with domestic voyages picked up in 4th IMO Greenhouse Gas Study data and disaggregated by vessel type

Overall, 427 distinct vessel voyages were captured in AlS data representing domestic voyages within the Solomon Islands, principally
dominated by the 306 bulk carrier voyages (72%) estimated as responsible for 385 TJ of energy demand (68%).

Domestic Inventory
Number of Number of Build Year Transport Supply
Port Pair Voyages Unique Vessels | (DWT-nm average) | (million DWT-nm) | Energy (TJ) CO2 (t)
Noro - Honiara 104 49 1999 947.5 154 11,658
All other pairs 69 66 n/a 492.8 72 5,222
Viru Harbour - Noro 52 33 1997 426.1 56 4,252
Noro - Rannell Island 21 15 1998 272.9 34 2,601
Choiseul Bay - Noro 23 16 1993 225.2 30 2,258
Viru Harbour - Honiara 25 16 1995 240.3 29 2,218
Tulagi - Noro 21 16 1995 242.7 28 2,121
Noro - Aola Bay 19 14 1999 183.9 24 1,842
Kirakira - Noro 17 14 1993 223.6 20 1,563
Tulagi - Honiara 12 7 1994 30.8 21 1,546
Noro - Nemba 8 5 1997 157.2 15 1,111
Honiara - Aola Bay 3 3 2008 1.2 14 1,051
Honiara - Kirakira 13 13 1996 76.5 14 1,044
Gizo - Honiara 5 4 1997 13.9 13 1,006
Honiara - Rannell Island 8 7 2000 84.7 13 964
Honiara - Choiseul Bay 8 7 2000 96.9 11 815
Rannell Island - Gizo 6 4 2001 146.7 10 791
Yandina - Honiara 7 5 1998 33.0 8 591
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Viru Harbour - Rannell Island

2002

54.9

8 578

Total

427

n/a

n/a

3,951

574 43,232

Table Activity profiles associated with domestic voyages picked up in 4th IMO Greenhouse Gas Study data and disaggregated by port-pair.

Of 427 domestic voyages captured in the AIS record, over 100 were noted to operate between Honiara and Noro, followed by those

operating between Viru Harbour and Rannell Island with Noro.

50000

40000

30000

20000

C02 emissions, tonnes

10000

Domestic

il tanker
Refrigerated Bulk
Miscellaneous - fishing
Container
Chemical tanker
Cruise

Service - ather
General cargo
Service - tug
Ro-Ro

Bulk carrier

CO2 emissions, tonnes

A0000

30000

20000

10000

Domestic

Viru Harbour - Rannell Island
‘Yandina - Honiara
Rannell lsland - Gizo
Honilara - Choiseul Bay
Honlara - Rannell Island
Gizo - Honiara

Honiara - Kirakira
Honiara - Aola Bay
MNoro - Nemba

Tulagi - Heniara

Kirakira - Noro
Moro - Acla Bay

Tulagi - Noro

Viru Harbour - Honlara
Choiseul Bay - Noro
Moro - Rannell sland
Viru Harbour - Noro

All other pairs

MNoro - Honiara

Figure Visual depiction of greenhouse gas generation associated with domestic voyages within Solomon Islands picked up in IMO 4th Greenhouse Gas
Study data. Results are presented under disaggregation by vessel type (left) and port-pair (right).

The figure presented above demonstrates the coupling of greenhouse gas generation with energy demands, where the majority of

CO2 emissions associated with Solomon Islands’ domestic activity are associated with bulk carrier vessels. The CO2 emissions

estimated as associated with these domestic voyages were well-spread amongst the port-pairs, exclusive of Honiara-Noro which

dominated CO2 generation.

6.4.2 In-country Port Call Records

Vessel Type Number| Gross-rated Tonnage

Unmanned Barge 31 28610

Cargo Vessel / Landing Craft 25 9952

Fishing Vessel / Purse Seiner 15 9605

Cargo Passenger Vessel / Cargo-Passenger Ship 18 5610
Cargo Vessel / Tugboat 40 4997

Cargo Vessel / General Cargo Ship 13 4227

Passenger Vessel / Ferry 14 3424
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Table Data on the domestic Solomon Islands fleet compiled from the Solomon Islands Maritime Authority website.

The Solomon Islands domestic registry is available from their website and comprises 157 vessels. Details of the domestic fleet
disaggregated by major vessel type are presented above.

6.5 Impacts of the Midterm Measures

To measure the potential economic impact of the midterm measures on the Solomon Islands economy, three trade flows deemed of
high importance to the national economy were chosen based on in-country consultations with stakeholders. These include imports
of portland cement (HS 2523) from China, imports of rice (HS 1006) from Vietnam and exports of wood in the rough (HS 4403) to
China. Annual trade records describing the value and weight of the three commodity flows were taken from the UN Comtrade
database for the year 2018, as this was the most recent year in which Solomon Islands contributed statistics to the database.

Origin Destination Comm. Value, $ Weight, t Source Shipping Route

China Solomon Islands  Cement 2,670,180 37,794 1 Swire Asia-Pacific Islands

Vietnam Solomon Islands  Rice 23,578,665 24,947 1 Swire Pacific Weekly Express South
Solomon Islands  China Logs 349,540,929 1,975,050 1 Vessel Charter

Table 3 - Details of the three commodity trade flows analysed for Solomon Islands in the year 2018

The annual value and weight of each commodity-route pair is given above. The source of the data based on the ‘order of preferences’
presented in Section 2.2 is also presented, alongside the shipping services associated with each trade. Care has been taken to ensure
that a realistic and representative selection of port stops has been chosen for each commodity using publicly available shipping
schedules, however these may not be completely accurate and are meant to be indicative only. The maritime distances incorporated
into the analyses are based on nautical distances between origin and destination ports and distances observed in the AlS records of
real liner vessel routes captured in 4th IMO Greenhouse Gas Study (Faber et al, 2020) data. The entirety of each commodity’s value
and volume is assumed to be facilitated through maritime transport.

6.5.1 Applied to Imports of Portland Cement from China

UN Comtrade records indicate that imports of portland cement into the Solomon Islands amounted to US$4,959,681 in 2018,
representing 69,416 tonnes. Imports originating from China formed the largest share of this total, accounting for US$2,670,180
(53.8%), a value that represents 3.2% of total imports from China that year, 0.4% of total imports and 0.16% of GDP when compared
against official statistics from the national statistics office.

Product Portland Cement (2523) Vessel Majuro Chief
Category Industrial IMO 9614517
Cargo Value, US$ 2,670,180 DWT 30,852
Cargo Weight, kg 37,793,645 TEU 2,118
USS/kg $0.07 Class Obs. Utilisation 61%
Assumed Calls per Year 24 Utilised DWT 18820

Cargo Value per Call, US$S $111,258 Class Design Speed 21.1

Cargo Weight per call, kg 1,574,735 Class Obs. Speed 14.2

Parcel Type, TEU or t TEU Ves. Obs. Speed 12.5
Assumed Typical Parcel Weight, t 12 Service name Swire Asia-Pl, NPDL INTRAPC
Number Parcels per call 132 Distance, nm 4,550

Parcel FOB Value, USS $843 TCE Rate, $/day $7,000
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Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 5.5475
Estimated Freight Rate (Pac) 6,825 Obs. Ave. Ene. Dem., kgHFOe/nm 135.3
Estimated Freight Rate (non-Pac) HFOe Cost, S/t 650

Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the public shipping service timetable, it’s assumed that there are two vessel calls facilitating the trade per month
and that the annual trade is distributed evenly across 24 vessels calls that year. The assumption is made that portland cement
imports from China are all transported in loaded 20-ft containers of 12 tonnes in weight. A vessel typical of the route is assumed to
carry the commodity throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations
of speed, time-charter rate and bunker usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of
midterm measures on the trade of portland cement from China to the Solomon Islands in 2018. It is assumed that all exports of
cement are loaded in containers onto the Majuro Chief at Xingang (Tianjin) as part of Swire Shipping’s Asia to Pacific Islands service
between Xingang and Busan (Voyage 2407S). It is then assumed the cargo transloads onto the Pacific Islander Il operating along the
same service between Busan and Honiara (Voyage 0157S). The assumed journey covers 4,550 nm over 18 transit days.

Port Country Port Name Day Transit time Distance (nm)
China Xingang 1 - -
China Qingdao 2 1 410
Republic of Korea Busan 5 440
Japan Kobe 9 8 340
Japan Nagoya 10 9 220
Japan Yokohama 11 10 180
Solomon Islands  Honiara 19 18 2,960
Total 4,550

Table 3 - Details of the Swire Shipping Asia to Pacific Islands service between Xingang (China) and Busan (Republic of Korea) onboard Majuro Chief
(Voyage 2407S), and between Busan (Republic of Korea) and Honiara (Solomon Islands) onboard Pacific Islander II (Voyage 0157S)

Estimated vessel-side costs associated with each of the 24 vessel calls assumed to facilitate the trade flow throughout 2021 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 12 tonne 20-ft container loaded with portland cement from
China. The total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $349 in 2023,
the vessel-side cost per 20-ft container is projected to increase up to $632 by 2050, an increase of $283 compared to 2023.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel $349 $405 $56 $569 $220 $632 $283
Vessel Call $46,118]  $53,497 $7,379  $75,173|  $29,055] 83,474 37,356
Year $1,106,842 | $1,283,937| $177,095] $1,804,152| $697,310| $2,003,384| $896,542

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side cost combined as a basic representation of the
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total cost paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 12
tonne 20-ft container of portland cement from China to Solomon Islands is likely to increase from 29.3% to 53.0% of the total cost
paid by consumers in 2023 by 2050, an increase of 23.7%.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff., % | abs., % | diff., % | abs.,% | diff., %
‘Parcel’ Value in 2023 (BAU) 41.5%) 48.1% 6.6%] 67.6%| 26.1%| 75.0%| 33.6%
Total ‘Parcel’ Cost in 2023 (BAU) 29.3%|  34.0% a7%| 47.8%| 185%| 53.0%| 23.7%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).

5.5.2 Appll I f Rice f i

UN Comtrade records submitted by Solomon Islands for 2018 indicate that there were US$42,362,431 of rice imports into the
country, the majority of which (55.7%) originated in Vietnam. Representing US$23,578,665, the trade of Vietnamese rice into
Solomon Islands was equivalent to 53.9% of total rice imports by value in 2018, 3.8% of total imports and 1.5% of national GDP when
compared against official statistics from the national statistics office.

Product Rice (1006) Vessel Majuro Chief
Category Essential IMO 9614517
Cargo Value, US$ 23,578,665 DWT 30,852
Cargo Weight, kg 24,947,018 TEU 2,118
USS/kg $0.95 Class Obs. Utilisation 61%
Assumed Calls per Year 24 Utilised DWT 18820

Cargo Value per Call, USS $982,444 Class Design Speed 21.1

Cargo Weight per call, kg 1,039,459 Class Obs. Speed 14.2

Parcel Type, TEU or t TEU Ves. Obs. Speed 12.5
Assumed Typical Parcel Weight, t 7 Service name Swire PWX - SB
Number Parcels per call 149 Distance, nm 5,330

Parcel FOB Value, USS $6,594 TCE Rate, $/day $7,000
Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 5.5475
Estimated Freight Rate (Pac) 7,995 Obs. Ave. Ene. Dem., kgHFOe/nm 135.3
Estimated Freight Rate (non-Pac) HFOe Cost, S/t 650

Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the public shipping service timetable, it’s assumed that there are two vessel calls facilitating the trade per month
and that the annual trade is distributed evenly across 24 vessels calls that year. The assumption is made that rice imports from
Vietnam are all transported in loaded 20-ft containers of 7 tonnes in weight. A vessel typical of the route is assumed to carry the
commodity throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations of speed,
time-charter rate and bunker usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of

midterm measures on the trade of rice from Vietnam to the Solomon Islands in 2018. It is assumed that all exports of cement are
loaded in containers onto the Rabaul Chief at Ho Chin Minh as part of Swire Shipping’s Pacific Western Express (Southbound) service
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between Ho Chi Minh and Honiara (Voyage 2417S). The similar vessel Majuro Chief is assumed to facilitate the trade across all route
segments. The assumed journey covers 5,330 nm over 30 transit days.

Port Country
Vietnam
Malaysia
Singapore

Papua New Guinea Motukea Islands

Port Name
Ho Chi Minh
Port Klang
Singapore

Papua New Guinea Lae

Solomon Islands

Honiara

18
31

Transit time
14
17
30
Total

Distance (nm)
830

200

2,900

600

800

5,330

Table 4 - Details of the Swire Shipping Pacific Weekly Express Southbound service between Ho Chi Minh (Vietnam) and Honiara (Solomon Islands)

onboard Rabaul Chief (Voyage 2417S)

Estimated vessel-side costs associated with each of the 24 vessel calls assumed to facilitate the trade flow throughout 2021 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 7 tonne 20-ft container loaded with rice from Vietnam. The
total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $232 in 2023, the
vessel-side cost per 20-ft container is projected to increase up to $420 by 2050, an increase of $188 compared to 2023.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel’ $232 $269 $37 $378 $146 $420 $188
Vessel Call $34,586 $40,120 45,534 $56,376 $21,789 $62,601 $28,015
Year $830,069] $962,880| $132,811] $1,353,013| $522,944] $1,502,425| $672,356

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side combined as a basic representation of the cost
paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 7 tonne 20-ft
container of rice from Vietnam Solomon Islands is likely to increase from 3.4% to 6.2% of the total cost paid by consumers in 2023 by
2050, an increase of 2.8%.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff., % | abs., % | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 3.5% 4.1% 0.6% 5.7% 2.2% 6.4% 2.9%
Total ‘Parcel’ Cost in 2023 (BAU) 3.4% 3.9% 0.5% 5.5% 2.1% 6.2% 2.8%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).
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UN Comtrade records submitted by China for the year 2018 indicate that imports of logs from Solomon Islands amounted
US$550,030,044 that year, representing 1,975,050 tonnes.

Product Logs (4403) Vessel Microchip
Category Industrial IMO 9218040
Cargo Value, USS 349,540,929 DWT 32,835
Cargo Weight, kg 1,975,050,085 TEU

USS/kg $0.18 Class Obs. Utilisation 63%
Assumed Calls per Year 96 Utilised DWT 20687
Cargo Value per Call, USS $3,641,051 Class Design Speed 13.8
Cargo Weight per call, kg 20,687,000 Class Obs. Speed 11.0
Parcel Type, TEU or t t Ves. Obs. Speed 10.6
Assumed Typical Parcel Weight, t 1 Service name Charter
Number Parcels per call 20,687 Distance, nm 3,400
Parcel FOB Value, USS $176 TCE Rate, $/day $8,000
Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 3.2171
Estimated Freight Rate (Pac) Obs. Ave. Ene. Dem., kgHFOe/nm 78.5
Estimated Freight Rate (non-Pac) HFOe Cost, S/t 650

Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

It’s assumed that exports of Solomon Islands’ logs are facilitated via multiple calls of the bulk carrier vessel presented above. The
assumption is made that each shipment of logs departing Solomon Islands is equivalent to the typical utilised deadweight of the

vessel, resulting in 96 assumed vessel calls in the year. Estimations of the vessel’s speed, time-charter rate and bunker usage are

given above.

Presented below are details of the bulk carrier voyage from Honiara to Zhangzhou (Hong Kong) assumed for the purposes of
modelling the impacts of midterm measures on the trade of logs from the Solomon Islands to China in 2018. It is assumed that all
logs are loaded as bulk onto the Microchip in Honiara as part of a private charter of that vessel to Zhangzhou. The journey is assumed
to cover 3,400 nm based on the typical distance observed in AlIS data.

Port Country Port Name Day Transit time Distance (nm)
Solomon Islands  Honiara - - -
China Zhangzhou - - 3,400

Total 3,400

Table 5 - Details of a typical bulk carrier voyage between Honiara (Solomon Islands) and Hong Kong Zhangzhou (China), based on voyages obtained
from the 4th IMO Greenhouse Gas Study

Estimated vessel-side costs associated with each of the 96 vessel calls assumed to facilitate the trade flow throughout 2018 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each tonne of logs exported to China. The total vessel-side costs
associated with the annual fleet of facilitating vessels is also provided. Estimated as $14 in 2023, the vessel-side cost per tonne is
projected to increase up to $25 by 2050, an increase of $11 compared to 2023.
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Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel $14 $16 $2 $23 $9 $25 $11
Vessel Call $287,412 $333,398 $45,986 $468,482 $181,070 $520,216 $232,804
Year $27,591,555] $32,006,204 $4,414,649] $44,974,235| $17,382,680] $49,940,715| $22,349,160

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) value per tonne, as
well as the sum of the 2023 (BAU) value and the vessel-side cost per tonne combined as a basic representation of the total cost paid
by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each tonne of logs from Solomon Islands to
China is likely to increase from 7.3% to 13.2% of the total cost paid by consumers in 2023 by 2050, an increase of 5.9%.

2023 (BAU) 2030 2040 2050

abs., % abs., % | diff., % | abs., % | diff., %

Vessel-side Costs as % of... abs., % | diff., %

‘Parcel’ Value in 2023 (BAU)

7.9% 9.2% 1.3% 12.9% 5.0% 14.3% 6.4%

Total ‘Parcel’ Cost in 2023 (BAU)

7.3% 8.5% 1.2% 11.9% 4.6% 13.2% 5.9%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).
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7. Tuvalu
7.1 Geography and Economy

Tuvalu is a nation comprising nine atolls in the South Pacific ocean covering around 26 square kilometres. Spanning 580 kilometres of
the South Pacific ocean, Tuvalu sits between Fiji 1,100 kilometres to the South and Kiribati 1,400 km to the North. Tuvalu’s
population is estimated to be around 11,800, making it the second-least populated country on earth. Tropical cyclones pose a
constant threat to Tuvalu, and in 2015 Cyclone Pam caused widespread destruction across the country including damaging up to 90%
of crops in certain areas. The risk of seawater inundation in Tuvalu is high and increasing as a result of continued sea level rise.
(Climate Change Knowledge Portal)

Current Basic Prices GDP by Industry, AU$85.5m (2022)

# Public Administration ® Construction Trade @& Banks
& Real Estate Activities @ Education ® Health ® Transport Fishing
® Livestock @ Other

Figure Current Basic Prices GDP by Industry, taken from the spreadsheet 'NA Draft Published Tables 2022 (GDP figures).xlsx' and provided by the
Central Statistics Division during in-country visit.

Tuvalu’s current basic prices GDP for 2022 totalled AU$85.5m (US$59.4m) according to records from the Central Statistics Division.
Public administration was the single largest contributing sector to GDP representing US$13.9m, followed by construction activities
(US$7.8m) and trade (US$7.1m). The statistics indicate a GDP per capita of US$5,034.
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Financial Year
Government Income, AUSM
2016 2017
Fisheries Licences 34.1 24.9
External Assistance and Grants 15.4 13.0
Taxation 7.3 8.7
Dot TV 6.4 7.8
Tuvalu Trust Fund 18 3.3
Other Income 8.5 8.5
Total Income 76.5 66.2

Government income statistics for the years 2016-17, based on the Statement of Income and Expenditure for Year Ended 2017 from
‘Whole-of-Government-Financial-Statements-2017.pdf available online.

Fisheries licences were seen to generate just under half of total income in the financial year 2017, more than twice the contribution
from external assistance and grants, with workers remittances also providing an important source of income. The Tuvalu Maritime
Training Institute is located in Funafuti and 15% of Tuvalu’s adult male population (around 800 people) are estimated to work abroad
as seafarers.

Import Value by SITC Grouping
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2014 2016 2018 2020 2022

= Total = = Mineral fuels and oils and related products Electical machinery and equipment, television image and sound recorders and p...
= = Boilers, Machinery and mechanical appliance and parts thereof = = Wood and articles of wood = = Edible vegetables
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Figure - Tuvalu Merchandise Trade Imports between the years 2014 and 2022, by total and 5 most valuable SITC Groupings, taken from the
spreadsheet ‘Tuvalu_IMTS-Release-Tables-Q4-2023-SHARED.xlsx’ made available by the Tuvalu Central Statistics Division during an in-country
visit.

Tuvalu’s merchandise imports amounted to AU$48.6m (US$33.8m) in 2022 and have generally been rising steadily since 2016
(AUS31.6m, USS$22.0m). Import value in the year 2022 was evenly spread amongst major commaodity groupings, with the greatest

shares of imports associated with mineral fuels and oils (US$5.8m, 17.3%), boilers and mechanical machinery (US$2.6m, 7.6%) and
electrical machinery and equipment (US$2.5m, 7.5%).

Export Value by SITC Grouping
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Figure - Tuvalu Merchandise Trade Exports between the years 2014 and 2022, by total and constituent groups, taken from the spreadsheet
“Tuvalu_IMTS-Release-Tables-Q4-2023-SHARED.xlsx’ made available by the Tuvalu Central Statistics Division during an in-country visit.

Tuvalu’s merchandise export value has varied considerably in recent years, oscillating between US$48,300 and US$305,600 between
2020 and 2022. The variation in export value most likely reflects the impacts of the pandemic where national borders were closed for
many months. Typically, export value has been driven by re-exports of mineral fuels (82.9% in 2019), however recent data suggests

domestic exports have instead driven total export value (91.2% in 2021). The statistics presented here indicate that Tuvalu’s trade
deficit increased from 149 to 931 between 2021 and 2022.

7.2 Port Infrastructure and Throughput
No container throughput statistics were available from government ministries.

7.3 International Fleet and Activity
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7.3.1 AlS-derived | .

The AlS-derived estimates of international fleet activity inventories presented in this section make use of fuel consumption and
emission data evaluated as part of the IMO 4™ Greenhouse Gas Study. Whilst such bottom-up datasets allow for nuanced
disaggregation of energy demand and emission estimates by vessel type, size and route, accuracy of statistics can vary and these
results should be taken as complementary to in-country records where available.

Figure A regional plot of Tuvalu and its waters with AIS activity corresponding to internationally departing and arriving voyages recorded in the 4th

IMO Greenhouse Gas Study overalain.

The figure above presents the AIS activity associated with international voyages (those arriving into Tuvalu from a foreign country or
departing Tuvalu to a foreign country) picked up in the AlS record. The majority of colouration in and around Tuvalu’s exclusive
economic zone waters are associated with the fishing fleet, whilst the more narrow tracks depict the activity of the merchant fleet.
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Voyages | Vessels | average) DWT-nm) Voyages | Vessels | average) DWT-nm)
Refrigerated Bulk |55 37 1991 1,017 761 |57,698 55 37 1990 1,088 626  |47,548
Miscellaneous -
fishing 74 48 2000 1,188 412 30,945 74 48 2000 961 406 30,492
Container 17 2 2005 70 22 1,700 17 2 2006 67 22 1,689
Chemical tanker 9 1 2010 40 10 775 9 1 2010 39 10 776
General cargo 9 2 2003 10 7 509 9 2 2007 18 20 1,472
Service - tug 7 2 1976 1 4 265 7 2 1977 1 4 293
Cruise 1 1 1990 1 2 161 1 1 1990 1 2 115
Total 172 93 n/a 2,328 1,218 |92,053 172 93 n/a 2,174 1,090 |82,385

Table Activity profiles associated with the internationally arriving and departing voyages picked up in 4th IMO Greenhouse Gas Study data and

disaggregated by vessel type

The data presented above demonstrates the prominence of Tuvalu’s international maritime activity associated with nation’s fisheries

industry. The data indicates that fishing vessels are responsible 148 of the 344 total (43.0%) international voyages captured in the AIS

dataset and representing 2,149 million tonne-miles of the transport work (47.7%), whilst refrigerated bulk vessels account for 110 of
the voyages captured (32.0%) representing 2,105 million tonnes miles of transport work (46.8%), 60.0% of energy demand (1,387 TJ)
and 60.3% of CO2 emissions (105,246 tonnes). Containerships are the next most prominent vessel type in terms of voyages captured,

responsible for 34 voyages (9.9%).

CO2 emissions, tonnes
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75000
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25000
1]
Intemational  Intermational
Arrivals Departures.

Cruise
Service - tug

B General cargo

B Chemical tanker

B Miscellaneous - fishing

Container

Refrigerated

Bulk

Figure Visual depiction of greenhouse gas generation associated with international voyages picked up in IMO 4th Greenhouse Gas Study data. Results
are presented under disaggregation by vessel type.
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The figure presented above demonstrates the coupling of greenhouse gas generation with energy demands, where the majority of

CO2 emissions associated with Tuvalu’ international maritime activity are derived from the activities of refrigerated bulk and fishing

vessels.

Z 3 2 ID'QQ!IDID.! EQ[I! al ngg[ds

No in-country records were available from government ministries describing vessel calls into Tuvalu.

7.3.3 Assumed International Fleet

Given that no in-country records were available, the international fleet captured in the AIS record is taken as the assumed

international fleet for Tuvalu. Details of cargo vessel calls picked up in the 2018 AIS record are given below alongside vessel
specifications obtained after matching with 2018 IHS Markit data.

Year

2018

Vessel Name

Capitaine Wallis
Nivaga Il
Southern Pearl
Papa Mau

IMO

9264207
9739707
9821457
9141704

Calls

14

Vessel Type

Container
Pax/general cargo
Container
General cargo

Built

2003
2015
2018
1999

DWT Draught

5923
578

9844
5642

Flag

Singapore
Unknown*
Singapore
Antigua & Barbuda

Table Vessel calls of cargo vessels recorded in 2018 AIS data from the IMO 4th Greenhouse Gas Study and matched with key vessel specifications
obtained from 2018 IHS Markit data.

Neptune Pacific Direct Line is the sole provider of containersied transportation services to Tuvalu with Funafuti Port receiving around

one container vessel, typically the MV Capitaine Wallis, each month and roughly 80 containers-worth of goods in each voyage.
Importation routes tend to include Australia, Fiji and Singapore with the typical export destination being Fiji.

Year

2018

Vessel Name

Kikari 1
Esperia

Feng Lu

Sein Frontier
Sanwa Fontaine
Lake Glory
MV Sein Sky
Angel |
Hanaro

Hua Fu

Shin Fuji
Cherry Star
Tiara 108
Shin Izu

Sein Sun
Viva 106
Miracle
Jochoh No. 2
Khana

Island Reefer
Lake Castle
Saltlake

Sein Queen
Jonathan Ace
Katah

Marta Reefer
Bao Win
Lake Win

IMO

9293313
9466893
9003158
9051789
8204121
8204597
8813623
8223488
9133317
8518819
9140281
9015840
8420763
9186936
8415859
8122385
8712398
9698343
8810645
8312461
9004657
8603121
8807430
8221595
9105360
9174701
9109263
9020780

Calls

I\;NNNNUJ

P P, P NN NDNMNN

1*

L I S N T

Vessel Type

Refrigerated bulk
Bulk carrier

Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk
Refrigerated bulk

Built

2003
2012
1991
1993
1982
1982
1989
1983
1996
1986
1996
1991
1985
1998
1984
1982
1987
2014
1988
1983
1990
1986
1988
1982
1995
1997
1994
1991

DWT Draught

5020
57000
4167
7179
3917
6434
6756
3395
5080
6541
3966
5411
5475
2920
5438
4183
1751
5960
4218
5563
5246
4269
7101
4192
5232
5061
2637
2733

Flag

Panama
Liberia
Panama
Korea
Panama
Korea
Korea
Unknown*
Panama
Panama
Panama
Korea
Panama
Panama
Korea
Panama
Panama
Korea
Panama
Panama
Korea
Korea
Korea
Panama
Korea
Panama
Panama
Korea
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Frio Navarin 8800224 1 Refrigerated bulk 1988 6522 Russia
Sein Venus 8906808 1 Refrigerated bulk 1990 6455 Korea
Sein Grace 8609979 1 Refrigerated bulk 1986 6553 Panama
PS Reefer 8221947 1* Refrigerated bulk 1982 2085 Panama
Sein Star 8319029 1 Refrigerated bulk 1984 4173 Korea
Pharostar 9087910 1 Refrigerated bulk 1994 5127 Korea
Oceanus 9194919 1 Refrigerated bulk 1999 4181 Korea
Mabah 9105358 1 Refrigerated bulk 1995 5249 Panama

Table Vessel calls of bulk and refrigerated bulk carrier vessels recorded in 2018 AIS data from the IMO 4th Greenhouse Gas Study and matched with
key vessel specifications obtained from 2018 IHS Markit data.

Details of bulk carrier vessel calls recorded in the AIS dataset for 2018 are presented above alongside vessel specifications obtained
after matching with IHS Markit data.

Year Vessel Name IMO Calls Vessel Type Built DWT Draught Flag

2018 Boringa Swan 9566693 9 Chem/oil tanker 2010 7046 Denmark

Table Vessel calls of chemical and oil tanker vessels recorded in 2018 AIS data from the IMO 4th Greenhouse Gas Study and matched with key vessel
specifications obtained from 2018 IHS Markit data.

Details of chemical and oil tanker calls recorded in the AlS dataset for 2018 are presented above alongside vessel specifications

obtained after matching with IHS Markit data. Pacific Energy acts as the sole facilitator of fuel imports into Tuvalu.

7.4 Domestic Fleet and Activity

7.4.1 AlS-derived Inventories

No domestic fleet activity was picked up in the AIS datasets analysed.

Z2.4.2 In-country Port Call Records

No records of domestic voyages were available from government ministries.

7.5 Impacts of the Midterm Measures

To measure the potential economic impact of the midterm measures on Tuvalu’s economy, three trade flows deemed of high
importance to the national economy were chosen based on in-country consultations with stakeholders. These include New Zealand
exports of edible meat and offal of poultry (HS 0207) to Tuvalu, Chinese exports of rice (HS 1006) to Tuvalu and imports of fish nets
(HS 5608) from Korea. Economic impacts for the year 2022 have been chosen for analysis given the availability of comprehensive
trade statistics from the National Statistics Office.

Origin Destination Comm. Value, $ Weight, t Source Shipping Route

New Zealand Tuvalu Poultry 512,256 230 2 Swire NZ-SPI, NPDL INTRAPAC
China Tuvalu Rice 131,627 332 2 Swire Asia-Pl, NPDL INTRAPAC
Republic of Korea Tuvalu Nets 1,604,690 221 2 Swire Asia-PI, NPDL INTRAPAC

Table 3 - Details of the three commodity trade flows analysed for Tuvalu in the year 2022
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The annual value and weight of each commodity-route pair is given above. The source of the data based on the ‘order of preferences’
presented in Section 2.2 is also presented, alongside the shipping services associated with each trade. Care has been taken to ensure
that a realistic and representative selection of port stops has been chosen for each commodity using publicly available shipping
schedules, however these may not be completely accurate and are meant to be indicative only. The maritime distances incorporated
into the analyses are based on nautical distances between origin and destination ports and distances observed in the AlS records of
real liner vessel routes captured in 4th IMO Greenhouse Gas Study (Faber et al, 2020) data. The entirety of each commodity’s value
and volume is assumed to be facilitated through maritime transport.

7.5.1 Applied to Imports of Poultry from New Zealand

There were US$861,136 of poultry exports to Tuvalu recorded as exporter reports in the Comtrade database for the year 2022, with
59.5% originating from New Zealand. When compared against national statistics office data, imports of poultry from New Zealand
accounted for 1.52% of total food imports in 2022 and around 0.8% of GDP.

Product Poultry (0207) Vessel Imua
Category Perishable IMO 9184237
Cargo Value, US$ 512,256 DWT 8,250
Cargo Weight, kg 230,090 TEU 645
USS/kg $2.23 Class Obs. Utilisation 64%
Assumed Calls per Year 12 Utilised DWT 5280
Cargo Value per Call, USS $42,688 Class Design Speed 12.7
Cargo Weight per call, kg 19,174 Class Obs. Speed 9.8
Parcel Type, TEU or t TEU Ves. Obs. Speed 10.3
Assumed Typical Parcel Weight, t 7 Service name Swire NZ-SPI, NPDL INTRAPAC
Number Parcels per call 3 Distance, nm 2,150
Parcel FOB Value, USS $14,229 TCE Rate, $/day $7,000
Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 1.5229
Estimated Freight Rate (Pac) 3,225 Obs. Ave. Ene. Dem., kgHFOe/nm 37.1438
Estimated Freight Rate (non-Pac) HFOe Cost, S/t 650

Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the public shipping service timetable, it’s assumed that there is one vessel call facilitating the trade per month and
that the annual trade is distributed evenly across 12 vessel calls that year. The assumption is made that poultry imports from New
Zealand are all transported in loaded 20-ft containers of 7 tonnes in weight. A vessel typical of the route is assumed to carry the
commodity throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations of speed,
time-charter rate and bunker usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of
midterm measures on the trade of meat and edible offal of poultry from New Zealand to Tuvalu in 2022. It is assumed that all exports
of poultry are loaded in refrigerated containers onto the Imua vessel at Auckland as part of Swire Shipping’s New Zealand to Pacific
Islands service between Auckland and Suva (Voyage 135N). It is then assumed the cargo transloads onto the Skyline vessel operating
on Neptune Pacific Direct Line’s Intra-Pacific service from Suva to Funafuti (Voyage 110N). The assumed journey covers 2,150 nm
over 13 transit days.

Port Country Port Name Day Transit time Distance (nm)
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New Zealand Auckland 1 - -
Tonga Nuku’Alofa 7 6 1,100
Fiji Suva 9 8 410
Tuvalu Funafuti 13 12 640
Total 2,150

Table 3 - Details of the Swire Shipping New Zealand to South Pacific Islands service between Auckland (New Zealand) and Suva (Fiji) onboard Imua
(Voyage 135N), and the NPDL INTRAPAC service between Suva (Fiji) and Funafuti (Tuvalu) onboard Skyline (Voyage 110N)

Estimated vessel-side costs associated with each of the 12 vessel calls assumed to facilitate the trade flow throughout 2022 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 7 tonne 20-ft container loaded with poultry from New
Zealand. The total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $175 in 2023,
the vessel-side cost per 20-ft container is projected to increase up to $317 by 2050, an increase of $142 compared to 2023.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
Parcel’ $175 $203 $28 $285 $110 $317 $142
Vessel Call $525 $609 $84 $856 $331 $951 $426
Year $6,304 $7,313 $1,009]  $10,276 $3,972|  s11,411 $5,106

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensities estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side cost combined as a basic representation of the
total cost paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 7 tonne
20-ft container of poultry from New Zealand to Tuvalu is likely to increase from 1.2% to 2.2% of the total cost paid by consumers in
2023 by 2050, an increase of 1.0%.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff., % | abs., % | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 1.2% 1.4% 0.2% 2.0% 0.8% 2.2% 1.0%
Total ‘Parcel’ Cost in 2023 (BAU) 1.2% 1.4% 0.2% 2.0% 0.8% 2.2% 1.0%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).

7.5.2 Applied to Imports of Rice from China

UN Comtrade records derived from exporter reports amounted to US$632,725 of rice imports into Tuvalu in 2022, of which imports
from China totalled US$131,627, or 20.8%. In comparison with records obtained from the Tuvalu national statistics office, this trade
of rice imports from China represents 0.39% of total imports by value, or 0.21% of national GDP.

Product Rice (1006) Vessel Majuro Chief
Category Perishable IMO 9614517
Cargo Value, US$ 131,627 DWT 30,852
Cargo Weight, kg 331,608 TEU 2,118
USS/kg $0.40 Class Obs. Utilisation 61%
Assumed Calls per Year 12 Utilised DWT 18820

Cargo Value per Call, USS $10,969 Class Design Speed 21.1
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Cargo Weight per call, kg 27,634 Class Obs. Speed 14.2

Parcel Type, TEU or t TEU Ves. Obs. Speed 12.5

Assumed Typical Parcel Weight, t 7.3 Service name Swire Asia-Pl, NPDL INTRAPC
Number Parcels per call 4 Distance, nm 7,130

Parcel FOB Value, USS $2,742 TCE Rate, $/day $7,000

Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 5.5475

Estimated Freight Rate (Pac) 10,695 Obs. Ave. Ene. Dem., kgHFOe/nm 135.3

Estimated Freight Rate (non-Pac) HFOe Cost, S/t 650

Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the public shipping service timetable, it’s assumed that there is one vessel call facilitating the trade per month and
that the annual trade is distributed evenly across 12 vessels calls that year. The assumption is made that rice imports from China are
all transported in loaded 20-ft containers of 7.3 tonnes in weight. A vessel typical of the route is assumed to carry the commodity
throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations of speed, time-charter
rate and bunker usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of
midterm measures on the trade of rice from China to Tuvalu in 2022. It is assumed that all exports of rice are loaded in
unrefrigerated 20-ft containers onto the Majuro Chief at Xingang (Tianjin) as part of Swire Shipping’s Asia to Pacific Islands service
between Xingang and Suva (Voyage 2407S). It is then assumed the cargo transloads onto the Skyline vessel operating on Neptune
Pacific Direct Line’s Intra-Pacific service from Suva to Funafuti (Voyage 110N). The assumed journey covers 7,130 nm over 31 transit
days.

Port Country Port Name Day Transit time Distance (nm)
China Xingang (Tianjin) 1 - -
China Qingdao 2 1 410
Republic of Korea Busan 6 5 440
Vanuatu Port Vila 20 19 4,500
New Caledonia Noumea 23 22 330
Fiji Lautoka 26 25 690
Fiji Suva 28 27 120
Tuvalu Funafuti 32 31 640
Total 7,130

Table 4 - Details of the Swire Shipping Asia to Pacific Islands service between Xingang (China) and Suva (Fiji) onboard Majuro Chief (Voyage 24078S),
and the NPDL INTRAPAC service between Suva (Fiji) and Funafuti (Tuvalu) onboard Skyline (Voyage 110N)

Estimated vessel-side costs associated with each of the 12 vessel calls assumed to facilitate the trade flow throughout 2022 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 7.3 tonne 20-ft container loaded with rice from China. The
total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $309 in 2023, the
vessel-side cost per 20-ft container is projected to increase up to $559 by 2050, an increase of $250 compared to 2023.
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Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel $309 $358 $49 $503 $194 $559 $250
Vessel Call $1,234 $1,432 $198 $2,012 $778 $2,234 $1,000
Year $14,813 $17,183 $2,370 $24,144 $9,332 $26,811 $11,998

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side cost combined as a basic representation of the
total cost paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 7.3
tonne 20-ft container of rice from China to Tuvalu is likely to increase from 10.1% to 18.3% of the total cost paid by consumers in
2023 by 2050, an increase of 8.2%.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff, % | abs.,% | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 11.3%]  13.1% 1.8%| 18.3% 7.1%| 20.4% 9.1%
Total ‘Parcel’ Cost in 2023 (BAU) 10.1%]|  11.7% 1.6%| 16.5% 6.4%| 18.3% 8.2%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).

7.5.3 Applied to Imports of Fishing Nets from Korea

In the study year 2022, imports of twine, cordage and rope fishing nets from Korea was one of the most valuable HS4 commodity
flows recorded in the Comtrade database. The trade flow amounted to US$1,604,690, or 221 tonnes by weight that year,
representing 4.8% of total imports and 2.5% of national GDP when compared against national statistics office records.

Product Fishing Nets (5608) Vessel Majuro Chief
Category Consumer IMO 9614517
Cargo Value, USS 1,604,690 DWT 30,852
Cargo Weight, kg 220,679 TEU 2,118
USS/kg $7.27 Class Obs. Utilisation 61%
Assumed Calls per Year 12 Utilised DWT 18820

Cargo Value per Call, USS $133,724 Class Design Speed 21.1

Cargo Weight per call, kg 18,390 Class Obs. Speed 14.2

Parcel Type, TEU or t TEU Ves. Obs. Speed 12.5
Assumed Typical Parcel Weight, t 7 Service name Swire Asia-PI, NPDL INTRAPC
Number Parcels per call 3 Distance, nm 6,280

Parcel FOB Value, USS $44,575 TCE Rate, $/day $7,000
Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 5.5475
Estimated Freight Rate (Pac) 9,420 Obs. Ave. Ene. Dem., kgHFOe/nm 135.3
Estimated Freight Rate (non-Pac) HFOe Cost, $/t 650
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Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the public shipping service timetable, it’s assumed that there is one vessel call facilitating the trade per month and
that the annual trade is distributed evenly across 12 vessels calls that year. The assumption is made that fishing net imports from
Korea are all transported in loaded 20-ft containers of 7 tonnes in weight. A vessel typical of the route is assumed to carry the
commodity throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations of speed,
time-charter rate and bunker usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of
midterm measures on the trade of fishing nets from Korea to Tuvalu in 2022. It is assumed that all exports of fishing nets are loaded
in unrefrigerated containers onto the Majuro Chief at Busan as part of Swire Shipping’s Asia to Pacific Islands service between Busan
and Suva (Voyage 2407S). It is then assumed the cargo transloads onto the Skyline vessel operating on Neptune Pacific Direct Line’s

Intra-Pacific service from Suva to Funafuti (Voyage 110N). The assumed journey covers 6,280 nm over 26 transit days.

Port Country Port Name Day Transit time Distance (nm)
Republic of Korea Busan 1 - -
Vanuatu Port Vila 15 14 4,500
New Caledonia Noumea 18 17 330
Fiji Lautoka 21 20 690
Fiji Suva 23 22 120
Tuvalu Funafuti 27 26 640
Total 6,280

Table 5 - Details of the Swire Shipping Asia to Pacific Islands service between Busan (Republic of Korea) and Suva (Fiji) onboard Majuro Chief
(Voyage 2407S), and the NPDL INTRAPAC service between Suva (Fiji) and Funafuti (Tuvalu) onboard Skyline (Voyage 110N)

Estimated vessel-side costs associated with each of the 12 vessel calls assumed to facilitate the trade flow throughout 2022 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 7 tonne 20-ft container loaded with fishing nets from Korea.
The total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $238 in 2023, the
vessel-side cost per 20-ft container is projected to increase up to $430 by 2050, an increase of $192 compared to 2023.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel’ $238 $276 $38 $387 $150 $430 $192
Vessel Call $713 $827 $114 $1,162 $449 $1,290 $577
Year $8,551 $9,919 $1,368]  $13,939 $5,387|  $15,478 $6,927

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side cost combined as a basic representation of the
total cost paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 7 tonne
20-ft container of fishing nets from Korea to Tuvalu is likely to increase from 0.5%% to 1.0% of the total cost paid by consumers in
2023 by 2050, an increase of 0.4%.

82



2023 (BAU)

2030

2040

2050

Vessel-side Costs as % of... abs., % abs., % | diff., % | abs.,% | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 0.5% 0.6% 0.1% 0.9% 0.3% 1.0% 0.4%
Total ‘Parcel’ Cost in 2023 (BAU) 0.5% 0.6% 0.1% 0.9% 0.3% 1.0% 0.4%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost

paid for a parcel (sum of parcel value and vessel-side cost in 2023).
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8. Vanuatu
8.1 Geography and Economy

Vanuatu is an archipelagic nation of 83 islands located between Fiji, Solomon Islands and New Caledonia. The majority of its
near-300,000 population are spread amongst 12 of its most economically active islands. Vanuatu has a tropical climate with about
nine months of warm rainy weather and three months of cooler, drier weather. Vanuatu is considered exposed to the greatest
natural hazards of any nation on earth, including volcanoes, earthquakes, floods, droughts and cyclones, and exacerbated by
low-lying coastal zones and a lack of infrastructure. Natural disasters such as the 2015 Cyclone Pam that devastated much of the
nation are estimated to cost the national economy around 6% of GDP each year. (Climate Change Knowledge Portal)

Vanuatu features a wide range of natural resources including forests, uplands and corals. The agricultural sector is responsible for
around 80% of export value, driven primarily by coconut, copra and fisheries production. As a consequence, Vanuatu is less
dependent on imports to sustain life than many other Pacific states, however the nation operates with a substantial trade deficit and
its geography poses significant challenges in sustaining life. With 65 of 83 islands inhabited, a large and expensive domestic transport
system is required to enable trade access to the full population. In addition, domestic production is often compromised when natural
disasters occur and the distribution of disaster relief-related goods can simultaneously be compromised.

Current Basic Prices GDP by Industry, VT$101.2bn (2021)

@ Crop Production ® Government services Retail Trade
# Finance and Insurance ® Real Estate # Information and Communication
# Professional, Scientific, Technical, Adm/Services @ Construction
Other Wholesale Trade ® Manufacturing @ Other

Current Basic Prices GDP by Industry, based on the document 'Gross_Domestic_Product_2021_Preliminary_Report_Final.pdf made available by
the Vanuatu Bureau of Statistics during an in-country visit.
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Current basic prices GDP for Vanuatu amounted to VT$101.2bn, or US$921m, in 2021. Crop production contributed the greatest
share to national GDP of any industrial sector that year amounting to US$196m, followed by government services (US$163m) and
retail trade (US$134m). Vanuatu is also host to a number of substantial industry sectors not commonly seen across the Pacific
including finance and insurance (US$73m) and real estate (US$60m), with nearly one-fifth of national GDP owing to the high-skilled
sectors of finance, insurance, information, communication and professional services. These statistics indicate a GDP per capita of

USS$2,820.
Import Value by SITC Grouping
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= Machinery and transport equipment = Food and live animals Mineral fuels, lubricants and related materials
= Manufactured goods classified chiefly by material -~ Miscellaneous manufactured goods
= Chemicals and related products, not elsewhere specified = Beverages and tobacco = Crude materials, inedible, except fuels
Animal and vegetable oils, fats and waxes - Commeodities and transactions not classified elsewhere in SITC

Figure - Vanuatu Merchandise Trade Imports between the years 2012 and 2020 by SITC Grouping taken from the spreadsheet
IMT _JULY-NOVEMBER_2021_FINAL.xlsx’ made available on the Vanuatu Bureau of Statistics website..

The figures presented here indicate that imports into Vanuatu totalled VT$34.6bn (US$298m) in 2020, down from a peak of
VT$49.8bn (US$429m) in 2016. Whilst being fairly well distributed amongst major commodity classes, imports of goods associated
with machinery and transport equipment dominated in 2020 amounting to US$71.7m (24.1%), followed by food and live animals
(US$65.1m, 21.9%) and mineral fuels and lubricants (US$49.0m, 16.5%).
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Export Value by SITC Grouping
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= Crude materials, inedible, except fuels = Food and live animals Machinery and transport equipment
= Mineral fuels, lubricants and related materials - Miscellaneous manufactured goods - Animal and vegetable oils, fats and waxes
- Beverages and tobacco - Chemicals and related products, not elsewhere specified
Commodities and transactions not classified elsewhere in SITC ~ Manufactured goods classified chiefly by material

Figure - Vanuatu Merchandise Trade Exports between the years 2012 and 2020 by SITC Grouping, taken from the spreadsheet
‘IMT_JULY-NOVEMBER_2021_FINAL.xlsx’ made available on the Vanuatu Bureau of Statistics website..

Exports from Vanuatu were valued at VT$34.6bn (US$298m) in 2020, down from a high of VT$49.8bn (US$429m) in 2016. Agriculture
is a key pillar of the Vanuatu economy and includes the production of copra, kava, beef, cocoa and timber. The data above
demonstrates that Vanuatu’s merchandise exports are dominated by inedible crude materials amounting to over half (US$26.3m,
57.7%) of total export value, and followed by those related to food and live animals (US$7.8m, 17.1%). The data also indicate that

Vanuatu operated at a trade deficit of 6.5 in 2020.
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8.2 Port Infrastructure and Throughput
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Figure Records of TEU throughput in Port Vila between the years 2018-23 provided by Tropical Agency Ltd during an in-country visit.

The figure above indicates that inbound TEU throughput at Port Vila has varied between 7,614 and 9,956 between the year 2018-23,
with export TEUs across the same years varying between 281 and 413.

Discharged Loaded
Full Containers Empty Breakbulk Full Containers Empty Breakbulk
Containers Containers
Year] 20DV 20RF| 40DV 40RF 20ft 40ft | Vehicle| Other] 20DV 20RF| 40DV 40RF 20ft 40ft | Vehicle| Other
2018] 5,293 451| 1,202 4 6 6| 1,132 270 308 8 27 3| 5,402 1,143 0 0
2019] 5,015 462| 1,228 6 10 16 836 208 240 9 39 41 5,522 1,133 0 0
2020] 5,000 408| 1,084 19 15 16 341 54 198 9 11 31| 5,027 1,106 0 0
2021 5526 493| 1,246 27 16 43 673 439 243 32 15 41| 5,248 1,120 0 0
2022] 4,561 489 1,438 47 0 26 864 2,856 238 25 34 41| 5,006 1,393 0 0
2023 5,857 5741 1,766 30 0 12| 1,453] 1,450 244 12 20 0| 5,433| 1,581 0 0
ave.]l 5,209 480| 1,327 22 8 20 883 880 245 16 24 20| 5,273| 1,246 0 0

Table - A detailed record of containers discharged and loaded at Port Vila between the years 2018-23.

The table above describes container throughput at Port Vila between the years 2018-23. Handled containers are typically dominated
by dry 20-ft and 40-ft containers, the overwhelming majority of which are backloaded empty demonstrating the trade deficit of 6.5

evident from merchandise trade statistics.
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Figure Records of TEU throughput at Santo Espiritu port between the years 2018-23 provided by Tropical Agency Ltd during an in-country visit.

Inbound TEU throughput at Espirtu Santo has varied between 2,291 and 2,980 between 2018-23, with outbound TEU throughput
ranging between 408 and 679.

8.3 International Fleet and Activity

8.3.1 AlS-derived Inventories

The AlS-derived estimates of international fleet activity inventories presented in this section make use of fuel consumption and
emission data evaluated as part of the IMO 4™ Greenhouse Gas Study. Whilst such bottom-up datasets allow for nuanced

disaggregation of energy demand and emission estimates by vessel type, size and route, accuracy of statistics can vary and these
results should be taken as complementary to in-country records where available.
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Figure A regional plot of Vanuatu and its waters with AIS activity corresponding to internationally departing and arriving voyages recorded in the
4th IMO Greenhouse Gas Study overalain. Circles with size and colour representative of the energy demands of international voyages across Solomon
Islands’ ports are also presented.

The figure above presents the AIS activity associated with international voyages (those arriving into Vanuatu from a foreign country
or departing Vanuatu to a foreign country) picked up in the AlS record. The majority of colouration in and around Vanuatu’s exclusive
economic zone waters are associated with the fishing fleet, whilst the more narrow tracks depict the activity of the merchant fleet.

International Arrivals International Departures
Number | Number | Build Year Transport Number | Number | Build Year Transport
of of Unique | (DWT-nm | Supply (million | Energy of of Unique | (DWT-nm | Supply (million | Energy

Vessel Type Voyages | Vessels | average) DWT-nm) (1)) CO2 (t) | Voyages | Vessels | average) DWT-nm) (1)) CO2 (t)
Cruise 113 21 1998 647 1,491 115,467 113 21 1995 987| 2,301| 178,206
Container 73 16 2010 864 154 11,824 73 16 2011 2,092 360 27,746
Chemical tanker 11 5 2013 973 68 5,246 11 5 2013 508 57 4,441
General cargo 32 14 2007 452 63 4,881 32 14 2008 261 36 2,771
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Liquefied gas tanker 14 4 2011 65 28 2,140 14 4 2011 46 24 1,850

Bulk carrier 4 4 2015 147 12 898 4 4 2015 270 13 1,022

Service - other 4 4 1999 3 7 560 4 4 1995 2 5 385

Service - tug 4 3 1998 1 7 524 4 3 2000 1 4 283
Miscellaneous -

fishing 3 3 2011 2 6 453 3 3 2011 1 2 158

Ferry-RoPax 1 1 1986 1 1 102 1 1 1986 0 0 23

Ro-Ro 1 1 2014 0 0 24 1 1 2014 0 2 128

Ferry-pax only 1 1 2016 0 0 19 1 1 2016 0 0 32

Total 260 76 n/a 3,154| 1,837| 142,119 260 76 n/a 4,167| 2,804| 217,013

Table Activity profiles associated with the internationally arriving and departing voyages picked up in 4th IMO Greenhouse Gas Study data and
disaggregated by vessel type.

The activity profile presented above demonstrates the dominance of the cruise vessel segment over Vanuatu’s international

maritime activity. Of 520 voyages picked up in the AlS dataset, 226 (43.5%) were associated with cruise vessels, whilst the segment is
also responsible for 22.3% of the international maritime transport work, but 81.7% of the energy demand and 81.8% of the CO2
generation. The containership and general cargo vessel segments are the next most prominent vessel types in terms of international
voyages captured in the AlS dataset, associated with 146 (28.1%) and 64 (12.3%) voyages respectively.

International Arrivals

International Departures

Number | Number | Build Year Transport Number | Number | Build Year Transport
of of Unique | (DWT-nm | Supply (million | Energy of of Unique| (DWT-nm | Supply (million | Energy
Port Name Voyages | Vessels | average) DWT-nm) (T) CO2 (t) | Voyages | Vessels | average) DWT-nm) (1) CO2 (t)
Port Vila 200 56 2007 2,042| 1,458 112,805 200 57 2004 2,134 2,357| 182,471
Espiritu Santo 56 31 2011 1,075 370 28,586 59 29 2012 1,929 443 34,205
Luganville 4 4 2013 37 10 722 2 2 2015 104 5 370
Maewo 1 1 2014 0 0 24 0 0 0 0 0 0
Total 261 92 n/a 3,154 | 1,838| 142,137 261 88 n/a 4,167| 2,805| 217,046

Table Activity profiles associated with the internationally arriving and departing voyages picked up in 4th IMO Greenhouse Gas Study data and
disaggregated by port.

The data presented above demonstrates the dominance of Port Vila in association with Vanuatu’s international voyage activity
facilitating 400 of the 522 voyages captured in the AlS dataset (76.6%). The data also demonstrates the role of Espirtu Santo as the
main secondary port, facilitating 115 of the 522 voyages captured (22.0%).

90



250000

250000
200000 200000
Ferry-pax only
B Ro-Ro
) 150000 g 150000 B Maewo
b B Ferry-RoPax £ B Luganville
E = - chi 8
5 Miscellaneous - fishing = B Espiritu Santo
o B Service - tug g Port Vila
_g W Service - other @
E 100000 Bulk carrier E 10000
a . .
S B Liguefied gas tanker S
o B General cargo e
B Chemical tanker
— W Container 50000
Cruise
. | ]

Intermational  International

Intemational  Intermational Amivals Departures

Arivals Dapartures

Figure Visual depiction of greenhouse gas generation associated with international voyages picked up in IMO 4th Greenhouse Gas Study data. Results
are presented under disaggregation by vessel type (left) and port (right).

The figure presented above demonstrates the coupling of greenhouse gas generation with energy demands, where the majority of
CO2 emissions associated with Vanuatu’s international maritime activity are associated with cruise ships. CO2 emissions are almost
entirely associated with voyages whose origin or destination is either Port Vila or Espirtu Santo.

8.3.2 In-country Port Call Records

There were no records available from Vanuatu authorities describing vessel call statistics.

8.3.3 Assumed International Fleet

Given that no in-country records were available, the international fleet captured in the AIS record is taken as the assumed
international fleet for Vanuatu. Details of cargo vessel calls picked up in the 2018 AIS record are given below alongside vessel
specifications obtained after matching with 2018 IHS Markit data.

Year Vessel Name IMO Calls Vessel Type Built DWT TEU Draught Flag

2018 Kota Rahmat 9359674 15 Container 2008 12985 Singapore
Forum Samoa4 8901705 11 Container 1991* 13550 Hong Kong
Melanesian Pride 8809189 9 Container 1990 13669 Hong Kong
Coral Chief 9689938 7 Container 2015 22032 Hong Kong
Papuan Chief 9689964 6 Container 2015 22032 Hong Kong
New Guinea Chief 9689952 6 Container 2015 22032 Hong Kong
Coral Islander Il 9255919 6 General cargo 2002 17913 Panama
South Islander 9370379 6 General cargo 2007 18091 Japan
Pacific Islander Il 9255921 5 General cargo 2003 17916 Japan
Tropical Islander 9385219 5 General cargo 2009 18144 Japan
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MSC Ortolan Il
Noumea Chief
Kiribati Chief
Apia Chief

Kota Ratu

Tonga Chief

Port Vila Chief
Highland Chief
Samoa Chief
Majuro Chief
Diamond

Blue Lagoon
Queen Yan
Industrial Challenger
Mount Tai 1

Aya
Heemskerkgracht
AC Amity

V Tarus

9401685
9614531
9614505
9614529
9167435
9614490
9614488
9689940
9614476
9614517
9593086
9633850
9620293
9213935
9599626
9516557
9443669
9623116
9496161

R R R R R R R R R R R R PR R NNNWS

Container
Container
Container
Container
Container
Container
Container
Container
Container
Container
General cargo
General cargo
General cargo
General cargo
General cargo
General cargo
General cargo
General cargo
General cargo

2009
2014
2013
2013
1998
2013
2013
2015
2013
2013
2010
2012
2011
2000
2011
2009
2009
2013
2010

23263
30721
30813
31756
13064
30814
30814
22032
30700
30852
8631
6650
8597
8057
8500
6840
12672
32752
33193

Liberia

Singapore
Singapore
Singapore
Singapore
Singapore
Singapore

Hong Kong
Singapore
Singapore

Saint Kitts & Nevis
Antigua & Barbuda
Hong Kong
Antigua & Barbuda
Hong Kong
Panama
Netherlands
Panama

Panama

Table Vessel calls of cargo vessels recorded in AIS-derived voyage data captured in the IMO 4th Greenhouse Gas Study for the year 2018 and matched

with key vessel specifications obtained from 2018 IHS Markit data.

Details of the cargo vessels calling at Vanuatu’s ports in 2018 are given above alongside vessel specifications obtained after matching
with IHS Markit data.

Year

2018

Vessel Name

Hupeh
Western Panama
African Quail

African Oriole

IMO

9714264
9700017
9738741
9733284

Calls

e e

Vessel Type

Bulk carrier
Bulk carrier
Bulk carrier
Bulk carrier

Built

2016
2015
2015
2015

DWT

39773
39000
37766
40481

Draught

Flag

Singapore
Philippines
Bahamas
Bahamas

Table Vessel calls of bulk carrier vessels recorded in AIS-derived voyage data captured in the IMO 4th Greenhouse Gas Study for the year 2018 and
matched with key vessel specifications obtained from 2018 IHS Markit data.

Details of the bulk carriers calling at Vanuatu’s ports in 2018 are given above alongside vessel specifications obtained after matching
with IHS Markit data.

Year

2018

Vessel Name

Bougainville
Aurora |
Arendal

Nord Supreme
Nord Superior

IMO

9581693
9629691
9516222
9692131
9692129

Calls

N

Vessel Type

Chem/oil tanker
Chem/oil tanker
Chem/oil tanker
Chem/oil tanker
Chem/oil tanker

Built

2013
2013
2010
2015
2015

DWT

50626
49995
49999
49552
49573

Draught

Flag

Marshall Islands
Liberia

Panama
Denmark
Denmark

Table Vessel calls of chemical and oil tanker vessels recorded in AIS-derived voyage data captured in the IMO 4th Greenhouse Gas Study for the year

2018 and matched with key vessel specifications obtained from 2018 IHS Markit data.

Details of the chemical and oil tankers calling at Vanuatu’s ports in 2018 are above below alongside vessel specifications obtained
after matching with IHS Markit data.
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8.4 Domestic Fleet and Activity

8.4.1 Als-derived .

NEW
CALEDGNIA

Figure A plot of Vanuatu and its national waters with AIS activity corresponding to domestic voyages recorded in the 4th IMO Greenhouse Gas Study
overalain.

The figure above presents the AlS activity associated with domestic voyages captured in AlS records of activity derived in the IMO’s
4th Greenhouse Gas Study. Much of the colouration in and around Vanuatu’s exclusive economic zone waters are associated with the
fishing fleet, whilst the more narrow tracks depict the activity of the non-fishing merchant fleet.

Domestic Inventory
Number of Number of Build Year Transport Supply
Vessel Type Voyages Unique Vessels | (DWT-nm average) | (million DWT-nm) | Energy (TJ) CcOo2 (t)
Cruise 22 13 1997 29.4 70 5,384
Ro-Ro 46 1 2014 3.9 57 4,250
General cargo 22 4 1999 87.3 22 1,625
Ferry-RoPax 45 1 1986 8.3 20 1,522
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Table Activity profiles associated with domestic voyages picked up in 4th IMO Greenhouse Gas Study data and disaggregated by vessel type

Overall, 168 distinct vessel voyages were captured in AlS data representing domestic voyages within the Vanuatu, principally
dominated by ro-ro and ferry-ropax vessel segments. Taken on estimated energy demands alone, cruise ships are seen to dominate

Container 21 6 2006 52.5 11 814
Chemical tanker 3 1 2013 27.0 3 256
Service - tug 7 2 1972 0.3 3 194
Bulk carrier 1 1 2015 6.7 1 66
Service - other 1 1 1987 0.2 0 27
Total 168 30 n/a 215.5 187 14,138

Vanuatu’s domestic voyages, responsible for 70 T) of energy demands (37.4%).

Domestic Inventory

Number of Number of Build Year Transport Supply

Port Pair Voyages Unique Vessels | (DWT-nm average) | (million DWT-nm) | Energy (TJ) CO2 (t)
Espiritu Santo - Port Vila 121 24 2002 185.8 124 9,427
Craig Cove - Port Vila 17 6 1994 12.8 30 2,272
Espiritu Santo - Craig Cove 10 5 1995 3.7 15 1,149
Port Vila - Maewo 3 1 2014 0.5 8 615
Luganville - Port Vila 7 5 2014 12.4 4 287
Maewo - Espiritu Santo 8 1 2014 0.3 4 278
Maewo - Luganville 1 1 2014 0.1 1 98
Craig Cove - Maewo 1 1 2014 0.0 0 13
Total 168 n/a n/a 215.5 186 14,139

Table Activity profiles associated with domestic voyages picked up in 4th IMO Greenhouse Gas Study data and disaggregated by port-pair

In total, 121 of the 168 domestic voyages captured in the AlS record occurred between Port Vila and Espirtu Santo, demonstrating

the significance of maritime activity taking place between these two ports. Domestic voyages travelling between these two ports are

estimated to account for 86% of transport work taking place across Vanuatu’s domestic activity, as well as 67% of the energy

demands.
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Figure Visual depiction of greenhouse gas generation associated with domestic voyages within Marshall Islands picked up in IMO 4th Greenhouse Gas
Study data. Results are presented under disaggregation by vessel type (left) and port-pair (right).

The figure presented above demonstrates the coupling of greenhouse gas generation with energy demands, where the majority of
CO2 emissions associated with Vanuatu’s domestic activity are associated with cruise, ro-ro and general cargo vessels. The
overwhelming majority of CO2 emissions captured in the AIS record are attributable to domestic voyages taking place between Port
Vila and Espirtu Santo.

4.2 In-country Por Il Recor

No records of domestic voyages were available from government ministries.

8.5 Impacts of the Midterm Measures

To measure the potential economic impact of the midterm measures on Vanuatu’s economy, three trade flows deemed of high
importance to the national economy were chosen based on in-country consultations with stakeholders. These include exports of
plants and plants thereof (HS 1211) from Vanuatu to Kiribati, imports of rice (HS 1006) from China and imports of portland cement
(HS 2512) from Thailand. Economic impacts for the year 2021 have been chosen for analysis given the availability of comprehensive
merchandise trade data from the Vanuatu Bureau of Statistics.

Origin Destination Comm. Value, $ Weight, t Source Shipping Route

Vanuatu Kiribati Kava 7,338,003 131 1 Swire’s Pl-Asia, Australia-Kir/Mar
China Vanuatu Rice 3,045,482 7,958 2 Swire’s Asia to Pacific Islands
Thailand Vanuatu Cement 871,794 13,266 2 Swire’s Asia to Pacific Islands

Table 3 - Details of the three commodity trade flows analysed for Vanuatu in the year 2021

The annual value and weight of each commodity-route pair is given above. The source of the data based on the ‘order of preferences’
presented in Section 2.2 is also presented, alongside the shipping services associated with each trade. Care has been taken to ensure
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that a realistic and representative of port stops has been selected for each commodity using publicly available shipping schedules,
however these may not be completely accurate and are meant to be indicative only. The maritime distances incorporated into the
analyses are based on nautical distances between origin and destination ports and distances observed in the AlIS records of real liner
vessel routes captured in 4th IMO Greenhouse Gas Study (Faber et al, 2020) data. The entirety of each commodity’s value and
volume is assumed to be facilitated through maritime transport.

8.5.1 Applied to Exports of Kava to Kiribati

The Comtrade database indicates that imports of Vanuatu kava into Kiribati amounted to US$7,338,003 in 2021 representing 35.2%
of all Kava imports by value. When compared to statistics from the Vanuatu Bureau of Statistics for the year 2021, exports to Kiribati
represent just under one-third (32.8%) of Vanuatu’s total kava exports, 14.3% of Vanuatu’s total domestic export value and around
0.75% of the national economy. (Vanuatu IMTS Release Tables, 2023)

Product Kava (1211) Vessel New Guinea Chief
Category Consumer IMO 9689952

Cargo Value, US$ 7,338,003 DWT 22,032

Cargo Weight, kg 131,272 TEU 1,617

USS/kg $55.90 Class Obs. Utilisation 64%

Assumed Calls per Year 24 Utilised DWT 14101

Cargo Value per Call, US$S $305,750 Class Design Speed 19.0

Cargo Weight per call, kg 5,470 Class Obs. Speed 13.4

Parcel Type, TEU or t TEU Ves. Obs. Speed 12.6

Assumed Typical Parcel Weight, t 7 Service name Swire PI-Asia, Aus-KI/MI
Number Parcels per call 1 Distance, nm 11,300

Parcel FOB Value, USS $305,750 TCE Rate, $/day $7,000

Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 4.3065

Estimated Freight Rate (Pac) 16,950 Obs. Ave. Ene. Dem., kgHFOe/nm 105.0

Estimated Freight Rate (non-Pac) HFOe Cost, $/t 650

Table X - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the public shipping service timetable, it’s assumed that there are two vessel calls facilitating the trade per month
and that the annual trade is distributed evenly across 24 vessels calls that year. The assumption is made that exports of Vanuatu kava
to Kiribati is transported in loaded 20-ft containers of 7 tonnes in weight. A vessel typical of the route is assumed to carry the
commodity throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations of speed,
time-charter rate and bunker usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of
midterm measures on the trade of exports of Vanuatu kava to Kiribati. It is assumed that exports of kava are loaded at Port Vila,
Vanuatu, onboard the New Guinea Chief vessel as part of Swire Shipping’s Pacific Islands to Asia service between Port Vila and
Kaohsiung (Voyage 2408N). It is then assumed the cargo transloads onto the same vessel as it operates on the Swire Shipping
Australia to Kiribati and Marshall Islands service, which transports the cargo from Kaohsiung to Tarawa. The assumed journey covers
11,300 nm over 59 transit days.

Port Country Port Name Day Transit time Distance (nm)
Vanuatu Port Vila 1 - -

Fiji Lautoka 7 6 550

Fiji Suva 9 8 120
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Tonga Nuku’Alofa 11 10 410
Samoa Apia 14 13 520
American Samoa  Pago Pago 15 14 80
New Caledonia Noumea 21 20 1,410
Kaohsiung 39 38 3,870
Republic of Korea Busan 46 45 910
Marshall Islands ~ Majuro 58 57 3,040
Kiribati Tarawa 60 59 390
Total 11,300

Table 3 - Details of the Swire Shipping Pacific Islands to Asia Service between Port Vila (Vanuatu) and Kaohsiung onboard New Guinea Chief (Voyage
2408N), and Kaohsiung and Yokohama (Japan) onboard New Guinea Chief (Voyage 2412S)

Estimated vessel-side costs associated with each of the 24 vessel calls assumed to facilitate the trade flow throughout 2021 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 7 tonne 20-ft container loaded with kava for exports to
Kiribati. The total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $432 in 2023,
the vessel-side cost per 20-ft container is projected to increase up to $782 by 2050, an increase of $350 compared to 2023.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel $432 $501 $69 $704 $272 $782 $350
Vessel Call $432 $501 $69 $704 $272 $782 $350
Year $10,363 $12,021 $1,658 $16,891 $6,528 $18,756 $8,394

Table - A summary of projected midterm measure impacts on vessel-side costs (under an assumption of vessel average utilisation), expressed as
absolute cost in dollars. Note, ‘parcel’ and ‘vessel call’ results are equivalent in this case as only one container is expected to be transported in each
vessel call.

The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side cost combined as a basic representation of the
total cost paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 7 tonne
20-ft container of kava from Vanuatu to Kiribati is likely to increase from 0.1% to 0.3% of the total cost paid by consumers in 2023 by
2050.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff, % | abs.,% | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 0.1% 0.2% 0.0% 0.2% 0.1% 0.3% 0.1%
Total ‘Parcel’ Cost in 2023 (BAU) 0.1% 0.2% 0.0% 0.2% 0.1% 0.3% 0.1%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel valie in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).

8.5.2 Appli I f Rice from Chi

Exporter reported Comtrade records indicate that there were US$7,511,704 of rice imports into Vanuatu in the 2021, representing
17,561 tonnes. Just under half of these imports by value (40.5%) originated in China, amounting US$3,045,482. When compared
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Product Rice (1006)
Category Perishable
Cargo Value, USS 3,045,482
Cargo Weight, kg 7,958,002
UsS/keg $0.38
Assumed Calls per Year 36

Cargo Value per Call, USS $84,597
Cargo Weight per call, kg 221,056
Parcel Type, TEU or t TEU
Assumed Typical Parcel Weight, t 7.3
Number Parcels per call 31

Parcel FOB Value, US$ $2,729
Observed Freight Rate

Estimated Freight Rate (Pac) 8,025

Estimated Freight Rate (non-Pac)

against data from the Vanuatu Bureau of Statistics, imports of rice accounted for 6.8% of Chinese imports by value, equivalent to
0.9% of total imports (at CIF prices) and 0.31% of Vanuatu’s national GDP.

Vessel New Guinea Chief
IMO 9689952
DWT 22,032

TEU 1,617

Class Obs. Utilisation 64%

Utilised DWT 14101

Class Design Speed 19.0

Class Obs. Speed 13.4

Ves. Obs. Speed 12.6

Service name Swire Asia-PI
Distance, nm 5,350

TCE Rate, $/day $7,000

Obs. Ave. Ene. Dem., GJ/nm 4.3065

Obs. Ave. Ene. Dem., kgHFOe/nm 105.0

HFOe Cost, $/t 650

Table X - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the public shipping service timetable, it’s assumed that there are three vessel calls facilitating the trade per month
and that the annual trade is distributed evenly across 36 vessel calls that year. The assumption is made that rice imports from China
are transported in loaded 20-ft containers of 7.3 tonnes in weight. A vessel typical of the route is assumed to carry the commodity
throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations of speed, time-charter
rate and bunker usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of

midterm measures on the trade of rice imports from China to Vanuatu in 2021. It is assumed that all exports of Chinese rice to

Vanuatu that year are loaded at Xingang onto the New Guinea Chief vessel as part of Swire Shipping’s Asia to Pacific Islands service
between Xingang and Port Vila (Voyage 2408N). The assumed journey covers 5,350 nm over 24 transit days.

Port Country
China

Republic of Korea
Japan

Marshall Islands
Kiribati

Vanuatu

Port Name
Xingang
Busan
Yokohama
Majuro
Tarawa (Betio)
Port Vila

Day

18
19
25

Transit time
3
17
18
24
Total

Distance (nm)
650

650

2,450

390

1,210

5,350

Table 4 - Details of the Swire Shipping Asia to Pacific Islands Service between Xingang (China) and Port Vila (Vanuatu) onboard New Guinea Chief

(Voyage 24088S)

Estimated vessel-side costs associated with each of the 36 vessel calls assumed to facilitate the trade flow throughout 2021 are

presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented

above are used to express the same vessel-side cost projections for each 7.3 tonne 20-ft container loaded with rice from China. The

total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $268 in 2023, the

vessel-side cost per 20-ft container is projected to increase up to $485 by 2050, an increase of $217 compared to 2023.
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Vessel-side 2023 (BAU) 2030 2040 2050
Costs, $ per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel $268 $311 $43 $437 $169 $485 $217
Vessel Call $8,302 $9,630 $1,328]  $13,532 s5230]  $15,026 $6,724
Year $208,859| $346,676| $47,817| s487,140| s188281| 9540934 $242,076

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side cost combined as a basic representation of the
total cost paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 7.3
tonne 20-ft container of rice from China is likely to increase from 8.9% to 16.2% of the total cost paid by consumers in 2023 by 2050.

2023 (BAU) 2030 2040 2050
Vessel-side Costs as % of... abs., % abs., % | diff., % | abs.,% | diff., % | abs.,% | diff., %
‘Parcel’ Value in 2023 (BAU) 9.8%| 11.4% 1.6%| 16.0% 6.2%| 17.8% 7.9%
Total ‘Parcel’ Cost in 2023 (BAU) 8.9%| 10.4% 1.4%| 14.6% 5.6%|  16.2% 7.2%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost
paid for a parcel (sum of parcel value and vessel-side cost in 2023).

8.5.3 Applied to Imports of Cement from Thailand

Exporter reported Comtrade records indicate that imports of portland cement amounted to US$2,008,606 in the year 2021,
representing 18,219 tonnes. Of this total, cement imports originating from Thailand accounted for US$871,794 of this total (43.4%),
equivalent to 0.26% of all imports when compared against Bureau of Statistics data. The trade flow represents over 1% of Vanuatu’s
industry sector GDP and 0.1% of national GDP, according to the same source.

Product Portland Cement (2523) Vessel New Guinea Chief
Category Industrial IMO 9689952
Cargo Value, US$ 871,794 DWT 22,032
Cargo Weight, kg 13,266,000 TEU 1,617
USS/kg $0.07 Class Obs. Utilisation 64%
Assumed Calls per Year 36 Utilised DWT 14101

Cargo Value per Call, USS $24,217 Class Design Speed 19.0

Cargo Weight per call, kg 368,500 Class Obs. Speed 13.4

Parcel Type, TEU or t TEU Ves. Obs. Speed 12.6
Assumed Typical Parcel Weight, t 12 Service name Swire Asia-PI
Number Parcels per call 31 Distance, nm 7,850

Parcel FOB Value, USS $781 TCE Rate, $/day $7,000
Observed Freight Rate Obs. Ave. Ene. Dem., GJ/nm 4.3065
Estimated Freight Rate (Pac) 11,775 Obs. Ave. Ene. Dem., kgHFOe/nm 105.0
Estimated Freight Rate (non-Pac) HFOe Cost, $/t 650
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Table - Details of the chosen commodity flow are presented on the left, including the annual weight and volume of the trade, the assumed number of
facilitating vessel calls throughout the year and the expected distribution of the annual cargo across each vessel call. Specifications of the
representative vessel are also presented on the right, including assumed utilisation, vessel speed, time-charter rate and fuel consumption.

In alignment with the public shipping service timetable, it’s assumed that there are three vessel calls facilitating the trade per month
and that the annual trade is distributed evenly across 36 vessels calls that year. The assumption is made that cement imports from
Thailand are transported in loaded 20-ft containers of 12 tonnes in weight. A vessel typical of the route is assumed to carry the
commodity throughout the entirety of its journey, with specifications of the vessel presented above alongside estimations of speed,
time-charter rate and bunker usage.

Presented below are details of the relevant sections of liner shipping services assumed for the purposes of modelling the impacts of
midterm measures on the trade of portland cement imports from Thailand to Vanuatu in 2021. It is assumed that all exports of
portland cement to Vanuatu that year are loaded in Thailand onto the New Guinea Chief vessel as part of Swire Shipping’s Asia to
Pacific Islands service between Thailand and Port Vila (Voyage 2408N). The assumed journey covers 7,850 nm over 24 transit days.

Port Country Port Name Day Transit time Distance (nm)
Thailand Bangkok 1 - -

Kaohsiung 5 4 1,280
China Xingang 9 8 1,220
Republic of Korea Busan 12 11 650
Japan Yokohama 17 16 650
Marshall Islands ~ Majuro 26 25 2,450
Kiribati Tarawa 27 26 390
Vanuatu Port Vila 33 32 1,210

Total 7,850

Table 5 - Details of the Swire Shipping Australia to South-Pacific Islands Service between Bangkok (Thailand) and Port Vila (Vanuatu) onboard New
Guinea Chief (Voyage 2408S)

Estimated vessel-side costs associated with each of the 36 vessel calls assumed to facilitate the trade flow throughout 2021 are
presented below, alongside projections of future vessel-side costs in 2030, 2040 and 2050. The operational assumptions presented
above are used to express the same vessel-side cost projections for each 12 tonne 20-ft container loaded with portland cement from
Thailand. The total vessel-side costs associated with the annual fleet of facilitating vessels is also provided. Estimated as $652 in
2023, the vessel-side cost per 20-ft container is projected to increase up to $1,181 by 2050, an increase of $528 compared to 2023.

Vessel-side 2023 (BAU) 2030 2040 2050
Costs, S per... abs., $ abs., $ diff.$ abs., $ diff.$ abs., $ diff.$
‘Parcel’ $652 $757 $104 $1,063 $411 $1,181 $528
Vessel Call $20,221]  $23,457 $3,235]  $32,961| $12,739] 436,600  $16,379
Year $727,965| $844,440| $116474] $1,186,583| sas8,618) $1,317,617| $589,652

Table - A summary of projected midterm measure impacts on vessel-side costs under an assumption of vessel average utilisation, expressed as an
absolute cost in dollars.

The table below presents the same vessel-side cost intensity estimations as percentages of both the 2023 (BAU) container value, as
well as the sum of the 2023 (BAU) container value and the per-container vessel-side cost combined as a basic representation of the
total cost paid for the container by the end-consumer in 2023. The results indicate that increases in vessel-side costs for each 12
tonne 20-ft container of portland cement from Thailand is likely to increase from 45.5% to 82.4% of the total cost paid by consumers
in 2023 by 2050, representing an increase of 36.9%.
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2023 (BAU)

2030

2040

2050

Vessel-side Costs as % of... abs., % abs., % | diff., % | abs., % | diff., % | abs., % | diff., %
‘Parcel’ Value in 2023 (BAU) 835%| 96.9%| 13.4%| 136.1%| 52.6%) 151.1%| 67.6%
Total ‘Parcel’ Cost in 2023 (BAU) 455%|  52.8% 73%| 742%| 28.7%| 82.4%| 36.9%

Table - A summary of projected midterm measure impacts on vessel-side costs, expressed as a proportion of parcel value in 2023 and the total cost

paid for a parcel (sum of parcel value and vessel-side cost in 2023).
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9. Discussion

2023 (BAU) 2030 2040 2050
6PAC+ Commodit Directio Partner ‘Parce ‘Parcel’ ‘Parcel’ ‘Parcel’ ‘Parcel’ Differenc ‘Parcel’ % ‘Parcel’ Differenc ‘Parcel’ % ‘Parcel’ Differenc ‘Parcel’ %
Country y n Country I Value, Vessel- Vessel- Vessel- e as Cost Vessel- Differenc Vessel- e as Cost Vessel- Differenc Vessel- e as Cost Vessel- Differenc
Type uss side side Cost side from side Cost e from side from side Cost e from side from side Cost e from
9 9
Cost, as % of Cost, US$ 2023 as % of 2023 Cost, US$ 2023 as % of 2023 Cost, US$ 2023 as % of 2023
uss Total, US$ (BAU), Total, (BAU), Total, (BAU), Total,
uss uss (BAV) uss uss (BAU) uss uss (BAV)
Total Total Total
Kiribati Rice Import China TEU $4,386 $217 4.7% $252 435 5.5% 0.8% $353 $136 7.7% 3.0% $393 $176 8.5% 3.8%
Poultry Import | Australia TEU $15,473 $370 2.4% $429 $59 2.7% 0.4% $603 $233 3.8% 1.5% $670 $300 4.2% 1.9%
Copra Export | Malaysia TEU $4,512 $354 7.3% $411 $57 8.4% 1.2% $578 $224 11.9% 4.6% $641 $287 13.2% 5.9%
RMI Poultry Import USA TEU $8,513 $200 2.3% $232 $32 2.7% 0.4% $325 $125 3.7% 1.4% $361 $161 4.1% 1.9%
Rice Import China TEU $2,617 $175 6.3% $203 $28 7.3% 1.0% $285 $110 10.2% 4.0% $317 $142 11.4% 5.1%
Fish Export | Thailand | tonne $1,297 $118 8.3% $137 $19 9.7% 1.3% $192 $74 13.6% 5.3% $214 $96 15.1% 6.8%
Nauru Poultry Import Australia TEU $17,635 $167 0.9% $193 $26 1.1% 0.1% $271 $104 1.5% 0.6% $301 $134 1.7% 0.8%
Plastics Import China TEU | $42,254 $195 0.5% $226 $31 0.5% 0.1% $317 $122 0.7% 0.3% $352 $157 0.8% 0.4%
Phosphate Export Korea | tonne $133 $12 8.2% $14 $2 9.5% 1.3% $19 47 13.3% 5.1% $21 59 14.8% 6.6%
Solomon Cement Import China TEU $843 $349 29.3% $405 $56 34.0% 4.7% $569 $220 47.8% 18.5% $632 $283 53.0% 23.7%
Islands
Rice Import Vietnam TEU $6,594 $232 3.4% $269 $37 3.9% 0.5% $378 $146 5.5% 2.1% $420 $188 6.2% 2.8%
Logs Export China | tonne $176 $14 7.3% $16 $2 8.5% 1.2% $23 49 11.9% 4.6% $25 $11 13.2% 5.9%
Tuvalu Poultry Import | New Zeal TEU $14,229 $175 1.2% $203 $28 1.4% 0.2% $285 $110 2.0% 0.8% $317 $142 2.2% 1.0%
Rice Import China TEU $2,742 $309 10.1% $358 $49 11.7% 1.6% $503 $194 16.5% 6.4% $559 $250 18.3% 8.2%
Fishing Import Korea TEU $44,575 $238 0.5% $276 0.6% $387 0.9% $430 1.0%
Nets $38 0.1% $149 0.3% $192 0.4%
Vanuatu Kava Export Kiribati TEU $305,750 $432 0.1% $501 $69 0.2% 0.0% $704 $272 0.2% 0.1% $782 $350 0.3% 0.1%
Rice Import China TEU $2,729 $268 8.9% $311 $43 10.4% 1.4% $437 4169 14.6% 5.6% $485 $217 16.2% 7.2%
Cement Import | Thailand TEU $781 $652 45.5% $757 $105 52.8% 7.3% $1,063 $411 74.2% 28.7% $1,181 $529 82.4% 36.9%
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Table - Summary of midterm measures impact modelling results derived in this paper under ‘Scenario 24 - Base | Y.4 | WtW GFI Flex’
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9.1 High-level Take-aways
The summary of analyses across all commodity-route pairs considered in the paper and presented above indicates that:

e All commodities are expected to see positive increases in the costs of maritime transport costs paid.
e There is a wide-range of impacts realised across the multiple commodity flows studied.
e Midterm measure impacts, considering vessel-side costs alone, may vary between the following
o in2030:
m  $26 and $105 per 20-ft container.
m less than 0.1% and 7.3% of total costs paid for a 20-ft container in 2023 (BAU).
m  $2and $19 per tonne of bulk.
m  1.2% and 1.4% of total costs paid for a tonne of bulk in 2023 (BAU).
O in 2040:
m  $104 and $411 per 20-ft container.
m  0.1% and 28.7% of total costs paid for a 20-ft container in 2023 (BAU).
m S$7 and $74 per tonne of bulk.
m  4.6% and 5.3% of total costs paid for a tonne of bulk in 2023 (BAU).
o in 2050:
$134 and $529 per 20-ft container.

m  0.2% and 36.9% of total costs paid for a 20-ft container in 2023 (BAU).
m  $9 and $96 per tonne of bulk.
m  5.9% and 6.8% of total costs paid for a tonne of bulk in 2023 (BAU).

In alignment with common understanding, the results also reinforce the likely trend that lower-value commodities with respect to
their weight will be less robust to midterm measures impact compared to higher-value commodities, where lower-valued
commodities include the vast majority of the essential goods critical to maintaining life across the Pacific. A particular focus has
therefore been placed on lower-valued essential goods such as rice, chicken and cement, given their importance as a food source,
their relevance to disaster relief efforts and that goods of this value are where the majority of midterm measure impact will manifest
most noticeably. The modelling indicates the following in terms of impact on rice and chicken imports:

e Impacts, considering vessel-side costs alone, may vary between the following

o in2030:

m 526 and $59 per 20-ft container.

m  0.2% and 1.6% of total costs paid for a 20-ft container in 2023 (BAU).
o in 2040:

m  $104 and $233 per 20-ft container.

m  0.6% and 6.4% of total costs paid for a 20-ft container in 2023 (BAU).
o in 2050:

m 5134 and $300 per 20-ft container.

m  0.8% and 8.2% of total costs paid for a 20-ft container in 2023 (BAU).
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2030 2040 2050
Country Assumed GDP Assumed Thre- $/20-ft UsSm % GDP $/20-ft usSm % GDP $/20-ft UsSm % GDP
Number of shold
20-ft
Containers
Kiribati US$237.5m 12,203 | Min 26|  031| o0.13% 104 126 053% 134  162| 0.68%
(AU$297.7m
x0.7513) Max 105  1.27| o0.54% 411  a97| 2:09% 529  6.40| 2.70%
Marshall US$253.3m 6,746 |  Min 26| o0.18| o0.07% 104 o070 028% 134  090| 0.36%
Islands
Max 105 071| 0.28% 411 277| 109% 529 357 1.41%
Nauru US$151.6m 4613 [ Min 26|  012| o0.08% 104 o0.4g| 032% 134  o062| 041%
(World Bank
source) Max 105| o0.48| 0.32% 411 190 125% 529  2.44| 161%
Vanuatu US$920.9m 10252 [ Min 26|  027| o0.03% 104 107| 012% 134  137| 0.15%
(VT$101.2bn
x0.0091) Max 105 1.08| 0.12% 411 421| 046% 529 5.42| 0.59%

Table - Impacts of the midterm measures, as evaluated via the modelling presented in this paper, aggregated up to annual levels of container
throughput observed in previously presented data, and given as a proportion of national GDP. Containerised port throughput is considered only,
without bulk or liquid cargo, and the assumption is made that all containers handled are 20-ft. Marshall Islands TEU throughout is taken between
July 2022 and June 2023, Nauru figures for 2020 and Vanuatu throughput for 2023 in Port Vila only.

Should the projected midterm measure vessel-side impacts per 20-ft container presented above in this paper be realised, the cost
impacts on containerised cargo in 2050 as a percentage of current GDP could reach up 2.7% in Kiribati, 1.4% in Marshall Islands, 1.6%
in Nauru and 0.6% in Vanuatu. The comparison confirms findings from CIA Task 3 that the monetary impact of the introduction of
midterm measures could approach up to 1% of national GDP for many Pacific economies by 2050.

9.2 Further Discussion

In addition to increasing the prices paid for goods across the Pacific, the impacts of the midterm measures are also likely to
unavoidably increase inflationary pressures across the Pacific. Shipping cost increases have been found to lead to large and persistent
increases in import and producer prices, as well as core and headline inflation. Modelling work has suggested that a one standard
deviation (68%) increase in baseline shipping costs results in a 0.15% increase in domestic headline inflation after 12 months, after
which impact begins to subside. Alternative modelling by the OECD has found that a 50% increase in shipping costs leads to a 0.2%
contribution to CPI.

Furthermore, the strength of pass-through from shipping costs to domestic inflation has been shown to be greater under the
following circumstances, most of which apply to the Pacific economies included in this study:

e countries with a higher import share of domestic consumption (24.6% for a 68% increase in shipping costs).
e countries with a higher share of foreign ‘value-add’ used as inputs for producing exports.
e countries with weak monetary frameworks, proxied by having a history of high inflation.

Whilst the magnitude of shipping cost pass-through to domestic inflation is smaller when compared to the equivalent in terms of oil
or food price, the magnitude of fluctuation within shipping markets far eclipses those of oil and food (whilst typically also being much
longer lasting).

Other discussion points include:

e validated with in-country consultation, numerous contextual factors compound to ensure that increases to global shipping
costs tend to be magnified in the Pacific region, i.e. where final consumer-side cost impacts exceed those of the basic cost
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increase. Contributory factors include increased voyage distances, remoteness, end-of-line effects, trade imbalances, lack of
market size, lack of competitiveness and shipping profiteering.

e there is little capacity for many of these trades to be facilitated via an alternative mode of transport. For example, the
introduction of Nauru Airlines’ recent air-freight product costs the equivalent of around US$8/kg, effectively pricing it out of
the vast majority of traded goods.

e there was consensus across multiple shipping agencies interviewed in 2024 that very little to none of any cost impacts
introduced in response to the midterm measures would be absorbed by shipping lines, with virtually all passed-on directly
to customers.

e Reliability of in-country vessel call records were generally good where provided, however port call records were not made
available in Vanuatu and Tuvalu.

® AlS-based voyage data is observed to poorly capture the total numbers of vessel calls recorded via in-country records.
However, AlS-based fuel consumption and emissions data is extremely useful for understanding the operating characteristics
of the vessels typically facilitating these trades. A hybrid approach that combines in-country vessel call records with typical
operational data is therefore recommended for the future facilitation of such analyses.

e Average vessel utilisation assumptions were taken from IMO 4th Greenhouse Gas Study data for the appropriate vessel
class, however it is clear from in-country visits that typical utilisation rates across international vessels operating in the
Pacific can be much lower. This effect has not been included in the analyses presented.

e the impacts on fossil fuel trades have not be evaluated for any of the six countries featured, however represent a crucial
essential good to all countries. Whilst fuels represent higher-value commodities, it’s likely that similar magnitudes of impact
will be realised as a result of the midterm measures.

e Decreases to the cost competitiveness of shipping operations across the Pacific may risk and result in the reduced frequency
or termination of specific shipping services. These impacts have not been modelled in this analysis.

9.3 Further Work
Further work may seek to:

e sources datasets able to fill the multiple data gaps present in this report.

e develop upon the assumption that maritime logistics costs can be solely represented by vessel-side costs alone. This could
include:

o incorporating cargo-side impacts resulting from slow-steaming and port arrival delays.

o integrating typical logistics costs arising from cargo handling, port dues and fees using the information presented in
Appendix B, and evaluating any impacts on logistics costs that may arise in response to the midterm measures. The
methodology used in this paper provides results per 20-ft container and per tonne of bulk, both of which a wholly
compatible with the logistics costs information contained in Appendix B.

e compare the findings presented above to typical freight rates, making use of either:

o the freight rates data presented in Appendix A.

o a basic assumption of the freight rate such as that presented in Irvin et al (2020), where a US$1.5/nm based on the
publication is presented as ‘Estimated Freight Rate (Pac)’ in the ‘assumed commodity flow’ details of each
commodity-route section.

e frame these results in relation to the domestic transport systems in-place across each country. For example, in the case of
Vanuatu, stakeholders suggest that the cost paid for a bag of rice in Port Vila may double by the time it reaches an outer
island. Such an analysis could include any expected impacts on domestic supply-chains that may occur in response to the
introduction of midterm measure policies.

e frame these results in terms of their likely contribution to future inflation across Pacific economies. Nearly all the countries
considered published comprehensive inflation statistics, and incorporating the modelling results derived in this paper to
understand the likely future contribution of the midterm measures introduction to Pacific inflation rates would be highly
useful.
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9.4 Recommendations for Future Data Collection and Analysis

The analysis presented in this paper has been made possible with access to the Comtrade platform, the online publication of
shipping schedules from shipping companies and the application of representative assumptions where data has not been available.
However, whilst useful for giving rough estimates of likely impacts, uncertainties are introduced across each of these three steps that
may only be remedied with detailed in-country data. The following themes have been observed with respect to the datasets required
for conducting the analyses presented in this paper:

the maintenance and availability of these datasets has varied significantly in scope across the six countries analysed.
required datasets are maintained by a diverse set of government and private organisations, often operating independently
and sometimes with no official communication between them.

e thisintroduces a substantial role on the analysing party for communicating with a wide range of organisations to gather the
necessary data, all additional to the undertaking of the analysis itself.

In-terms of the ongoing monitoring and assessment of DNI over the coming years and decades:

e astandardised assessment approach will be required for comparability.
e A standardised framework with worldwide comparability necessitates a methodology similar to Task 3, rather than Task 4.
e The Task 3 approach is centred around the Comtrade database, and its derivative the GTCDIT.

The contribution of national merchandise statistics data to Comtrade by national statistics agencies should therefore be prioritised.
This single action will facilitate both the more accurate execution of analyses similar to those presented in this paper, as well as
future analyses tasked with the continual monitoring of DNI over the coming years and decades.

9.5 Validation Against ‘Official’ Starcrest Task 4 Results

The intention of this section is to compare the results of this modelling exercise with those of the official Task 4 process conducted as
part of the midterm measures CIA process.

9.5.1 Comparison of Methods

Aside from the methods employed in this paper not considering cargo-side cost impacts, the next greatest difference in methodology
presented here compared with the official midterm measures CIA Task 4 process relates to how vessel-side cost impacts are
evaluated. The ‘official’ process constitutes the following steps for evaluation of vessel-side costs and impacts:

Take assumed ad-valorem freight rates from the UNCTAD Trade and Transport website (i.e. 10% of commodity value).
Take vessel-side cost impact ratio from Task 2 (i.e. 1.40 or 40%).
Get the assumed change in ad-valorem freight rate (i.e. 10% x 40% = 4%).

Present the impact from midterm measures in ad-valorem terms (i.e. in terms of percentage of freight value).
The methodology employed in this paper involves the following steps:

evaluate vessel-side costs for a particular representative vessel call (i.e. ).

use route distance and vessel DWT to estimate cost intensity (i.e. S/tnm) in 2023/BAU.

apply Task 2 cost intensity ratios to estimate cost intensities (i.e. $/tnm) and total vessel-side costs ($) in 2030-50.
work out the fraction of vessel-side costs that distribute over the cargo weight per vessel call.

express cost impacts in terms of total per vessel call (i.e. $), or per unit of cargo (i.e. $/20-ft container or $/tonne).
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Comparison with 'Official’' Scenario 24

2023 (BAU) 2030 2040 2050 Results
Vessel- Transit-weighted
side Cost as % Difference in % of Total 'Official' commodity cost
6PAC+ Partner of Total Cost Cost per Call from 2023 Commodity- intensity (ad-val
Country Commodity | Direction Country per Call, US$ (BAU) Route Pair FR)
ARG X Soybean 0.8-3.2% (6.0%)
BRA X Soybean 0.9-3.2% (6.0%)
Rice Import China 4.7% 0.8% 3.0% 3.8% J USA X Soybean 1.1-3.4% (6.2%)
CKI | Poultry 2.0-6.7% (9.0%)
CKI I Dairy 0.2-4.5% (6.9%)
Poultry Import Australia 2.3% 0.4% 1.5% 1.9% ] ARG X B. Meat 0.8-1.7% (2.7%)
Kiribati Copra Export Malaysia 7.3% 1.2% 4.6% 5.9% | CKI | Vege 0.4-10.8% (16.6%)
CKI | Poultry 2.0-6.7% (9.0%)
CKI | Dairy 0.2-4.5% (6.9%)
Poultry Import USA 2.3% 0.4% 1.4% 1.9% ] ARG X B. Meat 0.8-1.7% (2.7%)
ARG X Soybean 0.8-3.2% (6.0%)
BRA X Soybean 0.9-3.2% (6.0%)
Rice Import China 6.3% 1.0% 4.0% 5.1% | USA X Soybean 1.1-3.4% (6.2%)
RMI Fish Export Thailand 8.3% 1.3% 5.3% 6.8% | TON X Fish (TEU) 0.2-4.2% (6.4%)
CKI | Poultry 2.0-6.7% (9.0%)
CKI | Dairy 0.2-4.5% (6.9%)
Poultry Import Australia 0.9% 0.1% 0.6% 0.8%J ARG X B. Meat 0.8-1.7% (2.7%)
Plastics Import China 0.5% 0.1% 0.3% 0.4%
BRA X Iron ore 1.7-5.4% (8.1%)
CHL X Lith Car 0.6-9.1% (8.9%)
Nauru Phosphate Export Korea 8.2% 1.3% 5.1% 6.6% | SAF X Iron ore 0.5-4.7% (7.8%)
Cement Import China 29.3% 4.7%| 185%| 23.7%
ARG X Soybean 0.8-3.2% (6.0%)
BRA X Soybean 0.9-3.2% (6.0%)
Rice Import Vietnam 3.4% 0.5% 2.1% 2.8% | USA X Soybean 1.1-3.4% (6.2%)
BRA X Iron ore 1.7-5.4% (8.1%)
Solomon CHL X Lith Car 0.6-9.1% (8.9%)
Islands Logs Export China 7.3% 1.2% 4.6% 5.9% | SAF X Iron ore 0.5-4.7% (7.8%)
CKI | Poultry 2.0-6.7% (9.0%)
CKI | Dairy 0.2-4.5% (6.9%)
Poultry Import New Zeal 1.2% 0.2% 0.8% 1.0% J ARG X B. Meat 0.8-1.7% (2.7%)
ARG X Soybean 0.8-3.2% (6.0%)
BRA X Soybean 0.9-3.2% (6.0%)
Rice Import China 10.1% 1.6% 6.4% 8.2% | USA X Soybean 1.1-3.4% (6.2%)
Tuvalu| Fishing Nets Import Korea 0.5% 0.1% 0.3% 0.4%
Kava Export Kiribati 0.1% 0.0% 0.1% 0.1%J TON X Kava 0.8-20% (30.2%)
ARG X Soybean 0.8-3.2% (6.0%)
BRA X Soybean 0.9-3.2% (6.0%)
Rice Import China 8.9% 1.4% 5.6% 7.2%J USA X Soybean 1.1-3.4% (6.2%)
Vanuatu Cement Import Thailand 45.5% 7.3%| 28.7%| 36.9%

Table - Summary of modelling results derived in this paper compared with similar commodity-routes analysed as part of the official Starcrest Task 4
impacts assessment conducted as part of the Comprehensive Impact Assessment package of tasks. All results presented above are derived under the
Task 2 modelling ‘Scenario 24 - Base | Y.4 | WtW GFI Flex'.
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Presented above are the differences in % of 'total' costs paid for a 20-ft container or tonne of bulk derived in this paper (freight value
+ vessel-side cost) in 2030-50 vs 2023 (BAU), and compared with the Starcrest 'transit-weighted commodity cost intensity' (% change
from vessel-side + cargo-side impacts), for a selection of commodities most relevant to the commodities selected here. ‘Official’
Starcrest results are taken from Table X.6, ‘Transit-weighted total commodity cost intensity’ for values where the speed-reduction is
equal to 0 (‘SR 0%’), i.e. where there is no speed reduction assumed and only vessel-side cost impacts are presented. The
‘transit-weighted total commodity cost intensity’ values are compared with the field ‘% Difference from 2023 (BAU) Total’ presented
in the results tables featured in this report. Both sets of results are taken under the Task 2 ‘Scenario 24 - Base | Y.4 | WtW GFI Flex’.

The results generally display good alignment with Task 4 results produced by Starcrest. The ‘official’ results vary from 0.15 - 19.56%,
whereas the results derived in this paper range between 0.07 - 36.86%. To illustrate the degree of alignment between ‘official’ Task 4
results and those derived in this paper, modelled commodities where differences are within the bounds of the Starcrest results have
been highlighted in green. The row has been coloured in amber where there is slight disagreement, and where there is greater
disagreement the row is coloured in red. Overall, 10 out of the 14 comparable results are green or amber, with remaining results not
drastically outlying those of the comparable official commodity flows analysed as part of the ‘official’ process.
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Appendix A - Typical Freight Rates

A.1 Marshall Islands

Two datasets were obtained from an in-country visit in early-2024 able to demonstrate typical freight charges. Both describe freight

rates charged by the Matson’s shipping line, with one datasets sourced from the Matsons office in Majuro and the other from the
EPPSO office also in Majuro.

A.1.1 Matson’s Freight Rates

Median Freight
Container Type Number Freight Total, US$ Rate, USS$
20, Dry 366 2,717,654 7,108
20’, Refrigerated 156 1,303,070 8,552
40’, Dry 1,020 9,946,232 10,246
40, Refrigerated 568 5,985,749 10,158
Total 2,110 19,952,706 9,355

Table - Actual freight rates charged by Matson’s disaggregated by container type compiled from data acquired from the Matsons office during
in-country visit to Marshall Islands in early 2024.

20’ (Dry) 20’ (Ref.) 40’ (Dry) 40’ (Ref)
Total
Freight Median, Freight Median, Freight Median, Freight Median, Freight
Port of Origin N | Total, US$ uss$/20’ N |Total, US$| USS/20’ N | Total, US$ | USS/40’ N | Total, USS | USS$/40’ Paid, US$
Oakland] 145| 1,027,386 6,860] 146] 1,223,930 8,552 282| 3,000,648 514| 5,452,017 10,181] 10,703,981
Los Angeles| 107 901,196 7,815 2 19,428 9,714 398| 3,262,414 53 529,377 9,730} 4,712,415
Tacoma 33 324,877 8,684 8 59,712 8,477 244\ 2,840,325 0 0 0] 3,224,914
Honiara] 45 333,150 6,866 0 0 0 40 332,008 0 0 0 665,158
Seattle 2 13,770 6,885 0 0 0 34 374,781 0 0 0 388,550
Guam| 22 86,572 3,747 0 0 0 7 42,195 1 4,355 4,355 133,122
Busan 12 30,704 2,235 0 0 0 7 43,874 0 0 0 74,578
Kaohsiung 0 0 0 0 0 0 1 28,239 0 0 0 28,239
Total| 366| 2,717,654 -] 156] 1,303,070 1,013| 9,924,484 568| 5,985,749 19,930,957

Table - Actual freight rates charged by Matson’s disaggregated by port of origin arriving into Marshall Islands and compiled from data acquired
from the Matsons office in early 2024.
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20’ (Dry) 40’ (Dry)
Total
Freight Median, Freight Median, Freight

Goods Description N | Total, USS uUss/20’ N | Total, USS uss/ao’ Paid, US$
MIXED GROCERIES| 83 587,894 6,956 90 922,138 10,560 1,510,032
FREIGHT ALLKINDS| 26 191,453 7,413 173 1,275,897 8,072 1,467,350
BLDG MATERIALS HAZ 0 0 of 57 718,348 11,355 718,348
GROCERY| 11 72,892 6,226 60 602,774 10,256 675,666
FOODSTUFF 3 23,896 7,402 49 529,970 11,075 553,866
HARDWARE 0 0 of 35 409,847 10,947 409,847
FOODSTUFFS ALL KINDS| 20 141,117 7,085] 25 246,139 9,680 387,256
FAK] 10 90,674 8,260 23 238,534 11,787 329,208
LUMBER VIZ PLYWOOD NOS 0 0 of 32 324,508 9,032 324,508
GROCERIES 0 0 o] 31 321,699 10,412 321,699
BEVERAGES] 10 85,282 8,647 21 221,530 10,413 306,812
CONSTRUCTION SUPPLIES MTRLS 0 0 of] 20 251,881 9,850 251,881
LUMBER 0 0 of 19 232,595 8,901 232,595
BUILDING MATERIALS 2 15,527 7,764 17 199,012 9,820 214,539
JUICETEA] 30 210,190 6,866 0 0 0 210,190
BLDG MATERIALS 0 0 oy 14 147,560 9,660 147,560
BEVERAGES NON ALCOHOLIC 5 42,698 9,187 9 98,624 10,895 141,323
HARDWARE HAZ 0 0 of 10 139,914 12,314 139,914
LUMBERPLYWOOD 0 0 0 8 111,975 7,867 111,975
FOODSTUFFS NOS FOR HUMANY| 15 104,806 6,956 0 0 0 104,806
BEVERAGES NONALCOHOLIC 2 16,318 8,159 8 87,872 10,924 104,190
PROCESSED MEAT| 0 0 ol 12 97,011 8,064 97,011
CANNED JUICE 0 0] o] 10 95,510 9,353 95,510
BEVERAGES NONALCOHOLIC NOS 8 65,609 8,304 2 21,854 10,927 87,463
MIX GROCERY 9 62,369 6,860 2 20,082 10,041 82,451

Table - Actual freight rates charged by Matson’s for unrefrigerated containers arriving into Marshall Islands for the top 25 goods by total freight costs
paid using data acquired from the Matsons office.

20’ (Refrigerated) 40’ (Refrigerated)
Total
Freight Median, Freight Median, Freight
Goods Description N | Total, USS uUss/20’ N | Total, USS uss/ao’ Paid, US$
CHILLED FOODSTUFFS| 31 290,218 9,157} 86 1,185,023 13,598 1,475,241
POULTRY MEAT OR SEAFOOD 0 0 o] 84 903,570 10,043 903,570
FROZEN FOODJ} 15 125,746 8,251 49 650,229 13,439 775,975
FOODSTUFFS 6 57,050 9,415) 50 563,735 10,909 620,785
SIT MAJ TO FINAL DEST 8 32,387 4,009 64 356,360 5,496 388,748
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FOODSTUFF] 3 24,181 7,160} 31 304,360 10,181 328,541

MEAT POULTRY FISH SEAFOOD| 14 97,910 7,010} 22 218,157 10,043 316,067
FOODSTUFFS CHILLED NOS| 33 300,379 9,054 1 13,772 13,772 314,151
FOODSTUFF FROZEN| 1 6,977 6,977| 31 297,540 9,499 304,517
FRESHEGGS] 0 0 o] 24 240,702 9,748 240,702

FROZEN POULTRYMEATSEAFOOD 8 56,960 6,920 17 164,371 10,043 221,331
POULTRY MEAT| 2 15,368 7,684 14 130,680 9,099 146,048

FROZEN PROTEIN] 4 43,008 9,590 9 87,872 9,812 130,880

FROZEN FOODSTUFFS] 11 96,473 8,678 2 21,708 10,854 118,181

FROZEN POULTRY 0 0 o] 11 105,505 9,748 105,505

FROZEN FOOD STUFFS| 0 0 0 8 98,586 13,198 98,586

FROZEN FOODSTUFF 1 10,157 10,157 9 88,288 9,383 98,445

FROZEN MEAT| 1 7,084 7,084 9 88,956 10,181 96,040

FOODSTUFFS FROZEN NOS| 8 66,398 8,515 0 0 0 66,398
POULTRY] O 0 0 5 61,044 9,318 61,044

FOODSTUFFS FAK REFRIGERATED 0 0 0 5 43,143 8,448 43,143
FROZEN POULTRY MEAT| 0 0 o] 4 41,192 10,369 41,192

Frozen poultry] 0 0 o] 4 34,352 8,601 34,352

EGGS] O 0 0 3 30,579 9,730 30,579

frozen poultry 0 0 0 3 30,376 10,297 30,376

Table - Actual freight rates charged by Matson’s for refrigerated containers arriving into Marshall Islands for the top 25 goods by total freight costs
paid using data acquired from the Matsons office.

AL E ic Policy, Planni | statistics Office (EPPSO) T

Median Freight
Container Type Number Freight Total, US$ Rate, USS$
20’, Dry 244 859,929 2,492
20’, Refrigerated 19 138,635 5,759
40’, Dry 229 2,758,484 5,623
40’, Refrigerated 20 149,417 8,454
Total 512 3,906,465 5,691

Table - Actual freight rates charged by Matson’s disaggregated by container type compiled from data acquired from the EPPSO office during
in-country visit to Marshall Islands in early 2024.
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20’ (Dry) 20’ (Ref.) 40’ (Dry) 40’ (Ref)
Total
Freight Median, Freight Median, Freight Median, Freight Median, Freight

Port of Origin N | Total, US$ uss$/20’ N | Total, USS uss/20’ N | Total, US$ uss/ao’ N | Total, USS uss/ao’ Paid, US$
Busanf 133 416,778 2,479 9 50,036 5,759 73 421,685 5,334) 11 90,473 8,454 978,972
Honiara 8 145,976 7,508 5 62,585 8,681 40| 1,464,201 44,806 0 0 0} 1,672,763
Guam| 12 45,602 4,080 0 0 of 33 288,089 5,800 6 50,040 8,160 383,731
Oakland] 5 34,758 6,39 2 16,742 8,371 19 202,558 8,700 o 0 0 254,058
LAX} 2 17,160 8,580 0 0 of 15 177,208 9,696 0 0 0 194,368
Suva] 31 93,042 2,971 0 0 0 3 3,900 1,300 0 0 0 96,942
China (All Ports)] 9 12,042 1,338*] o0 0 -1 15 38,978 2,599 3 8,905 2,968* 59,924
All Other Ports] 44 94,570 2,149* 3 9,272 3,091*] 31 161,865 5,221* 0 0 - 265,707
Total| 244 859,929 -1 19 138,635 -] 229| 2,758,484 20 149,417 -] 3,906,465

Table - Actual freight rates charged by Matson’s disaggregated by port of origin arriving into Marshall Islands and compiled from data acquired
from the EPPSO office in early 2024 (*marked values are a mean average of the freight total divided by the number of containers).

20’ (Dry) 40’ (Dry)
Total
Freight Median, Freight Median, Freight
Goods Description N | Total, USS uss/20’ N | Total, USS uss/ao’ Paid, US$
FROZEN POULTRY, MEAT} O 0 o] 11 567,755 55,811 567,755
FOODSTUFFS| 34 127,407 2,484) 26 126,606 4,979 254,013
MIXED GROCERIES 6 43,901 7,207 7 196,987 36,153 240,888
FOODSTUFFS, FROZEN 0 0 0 7 196,846 8,700 196,846
FREIGHT ALL KINDS 3 6,389 2,146 22 171,900 6,974 178,288
BEVERAGES] 13 130,199 4,209 7 36,468 5,354 166,667
GENERAL CARGO| 23 53,684 2,404) 16 89,781 4,402 143,465
MIXED GROCERIES, FOODSTUFF, FROZEN, RETAIL
H/WARE, FREIGHT ALLKINDS| 2 7,720 3,860] 6 104,400 17,400 112,120
FOODSTUFFS, CHILLED] O 0 0 5 104,101 12,881 104,101
PETROL DG CLASS 3 UN# 1203} 21 80,042 3,714 0 0 0 80,042
RICE] 27 78,774 2,539] 0 0 0 78,774
HOUSEHOLD FOOD, FROZEN, MIXED GROCERIES,
APPLIANCES 1 1,930 1,930 5 72,500 14,500 74,430
VEHICLE CAR 2 4,510 2,255) 10 57,660 5,294 62,170
SALT} 6 37,855 7,395 0 0 0 37,855
SUGAR] 10 21,250 2,109 0 0 0 21,250
FLOUR 4 18,186 4,552 0 0 0 18,186
CEMENT] 4 13,286 3,322 0 0 0 13,286
WATER] 4 12,478 3,358 0 0 0 12,478
SOAP & DETERGENT 4 9,831 2,414 0 0 0 9,831
DRY BATTERY 4 2,178 454 0 0 0 2,178
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Table - Actual freight rates charged by Matson’s for unrefrigerated containers arriving into Marshall Islands for selected goods by total freight costs
paid using data acquired from the EPPSO office.

20’ (Refrigerated) 40’ (Refrigerated)
Total
Freight Median, Freight Median, Freight
Goods Description Total, USS Uss/20’ N | Total, USS uss/ao0’ Paid, US$
FROZEN FOOD 5 63,182 8,681 0 0 0 63,182
RICE 2 12,313 6,157 5 43,229 8,454 55,542
FROZEN SARDINE FOR BAIT 1 5,834 5,834 4 33,816 8,454 39,650
FOODSTUFFS, CHILLED 8 35,402 4,432 0 0 0 35,402
HOUSEHOLD FOOD, FROZEN, MIXED GROCERIES,
APPLIANCES 0 0 0 2 17,400 8,700 17,400
MIXED GROCERIES, FOODSTUFF, FROZEN, RETAIL
H/WARE, FREIGHT ALL KINDS 0 0 0 2 16,320 8,160 16,320
EGGS 0 0 0 2 16,320 8,160 16,320
SARDINE FOR BAIT 0 0 0 1 8,434 8,434 8,434
EXCAVATOR PARTS, LUMBER, PLYWOOD 0 0 0 2 8,390 4,195 8,390
FROZEN CHICKEN 1 8,080 8,080 0 0 0 8,080
MEAT FROZEN 1 8,065 8,065 0 0 0 8,065
FOODSTUFFS, FROZEN 1 5,759 5,759 0 0 0 5,759
PETROL DG CLASS 3 UN# 1203 0 0 0 1 4,994 4,994 4,994
VEHICLE CAR 0 0 0 1 515 515 515

Table - Actual freight rates charged by Matson’s for refrigerated containers arriving into Marshall Islands for selected goods by total freight costs
paid using data acquired from the EPPSO office.

A.2 Nauru

A.2.1 Nauru Shipping Line (NSL) Freight Rates
20FT Containers (AUD) 40FT Containers (AUD)
Route Freight Charge Dry High Cube Reefer Flat-rack Tanktainer High Cube Flat-rack

Ocean Freight Rate 7,750 9,250 11,750 7,750 9,750 18,000 15,750

Australia (Brisbane,
Sydney, Melbourne) | g nker Adjustment Fee 750 750 750 $750,00 750 1,500 1,500

to Nauru
Total Freight 8,500 10,000 12,500 8,500 10,500 19,500 17,250
Ocean Freight Rate 7,750 9,250 11,750 7,750 9,750 18,000 15,750
New Zealand

(Auckland) to Nauru | Bunker Adjustment Fee 750 750 750 750 750 1,500 1,500
Total Freight 8,500 10,000 12,500 8,500 10,500 19,500 17,250
Ocean Freight Rate 5,250 6,250 6,750 5,250 6,775 15,750 11,350
Fiji (Suva) to Nauru [ g, nyer Adjustment Fee 750 750 750 750 750 1,500 1,500
Total Freight 6,000 7,000 7,500 6,000 7,525 17,250 12,850
Ocean Freight Rate 7,350 8,750 10,800 7,350 9,450 17,275 14,765
S°'°milr;:fr|:”ds | Bunker Adjustment Fee 750 750 750 750 750 1,500 1,500
Total Freight 8,100 9,500 11,550 8,100 10,200 18,775 16,265
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Table - Freight rates charged by NSL, published as part of the ‘Tariff Update 2024’. Freight terms are FOB.

A.3 Vanuatu

A.3.1 Tropical Agency Limited

EHF & Total
Weight | Volume | Delivery Freight Payable, Bond PSC, Payable,

Vessel/Voyage Shipped from Goods Description (kg) (m3) |Order Fee VUV/US$ 20'/40',VUV| Vuv Vuv
Topical Islander V155 Nagoya 2x Mitsubishi Outlander 3,380 31.1 8,500 658,493 5,662 11,946| 678,939
South Islander V156 | Laem Chabang 4x Ford Ranger 8,700 82.3 8,500| 1,719,784 14,985 31,6161 1,773,672
South Islander V156 Nagoya 1x Mitsubishi Vehicle 2,700 23.1 8,500 546,156 4,759 554,656
South Islander V156 Shanghai 2x Ford Territory 3,260 31.7 8,500 965,251 8,410 12,187 985,938
South Islander V156 | Laem Chabang 7x Mitsubishi (L200) | 12,130 119.7 8,500| 2,499,684 21,780 45,953 2,554,137
Melanesian Chief V2403 Brisbane| 2x Spare Parts for Vehicles 120 1.3 8,500 86722 1,083 2,284 97,506
Arkadia V2323 Brisbane 1x Spare Parts for Suzuki 46.2 1.2 8,500 65,496 825 2,154 76,150
Sofrana Tourville V270 Auckland 1x Ford Bronco 4,432 35.7 8,500 35,000| 47,450 90,950
Sofrana Tourville V2695 Bangkok| 1x Spare Parts for Vehicles 798 17.4 8,500 513,949 4,330 25,000 21,334| 568,783

Table - Freight rates charged by Tropical Agency Limited and provided as part of an in-country visit in early-2024.

Indicative Freight rates by region 2018-2024
USD &4 000

5 Oy

5D 3,500
LISD 3,000
LISD 2,500

L50D 1,500

LISD 1,000

Ci

L

LIsD
Usoo

Table - Typical freight rates observed by Tropical Agency Limited for inbound containers provided as part of an in-country visit in early-2024. The
freight rates shown are the average across Port Vila and Espirtu Santo for inbound containers only. As a rule of thumb, outbound containers are “half
the rate of inbound”.
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Appendix B - Ports and Stevedoring Charges

Kiribati - Betio Nauru Solomon Islands - Honiara/Noro Vanuatu - Port Vila Vanuatu - Espiritu Santo
Charges AUS/20' AUS/40' AUS/20' AUS$/40' SLBS/20' SLB$/40' VTU/20' VTU/40' VTU/20' VTU/40'
Stevedore/Wharage
49,104 General Cargo
39,253 Copra Meal
44,861 Rice/Sugar/Flour
41,122 Cement 98,202 General Cargo
Discharge/Loading 1890 (discharge) 3,775 (discharge) 40600 per standard 58000 per standard includes stevedoring to includes stevedoring to
(Full Container) 180 235 300 600 1,180 (loading) 2,340 (loading) 52,200 per 0O0OG 69,600 per 00G stack and load on truck stack and load on truck
Discharge/Loading 1890 (discharge) 3,775 (discharge)
(Empty Container) 100 137.5 250 500 1,180 (loading) 2,340 (loading) 24,360 40,600 11,626 23,252
Container 944 (discharge) 1,888 (discharge)
Transshipment (FCL) 20 40 590 (loading) 1,170 (loading) 20,880 32,480 17,235 17,235
Container 944 (discharge) 1,888 (discharge)
Transshipment (MT) 10 20 590 (loading) 1,170 (loading) 40,000 60,000 17,235 17,235
300 per unit (timber)
350 (tanktainer) 22-25 per RT (LCL)
20 per RT (iron/steel) 15 per m3 or metric ton | 15 per m3 or metric ton 25 per RT (Palm Kernal)
Discharge/Loading 15 per RT (vehicle) (timber, tanktainer, (timber, tanktainer, 10.50 per RT (Grain) 2,016 General Cargo
Breakbulk 10 per RT (other) 525 (tanktainer) iron/steel) iron/steel) 25 per RT (timber) 3,480 per ton 2,016 Cement
Discharge/Loading 24 per RT (flour, fertiliser,
Palletised/Unitised cement)
5 per tonne (< 10 kT)
Discharge/Loading 3.50 per tonne (10-20 kT)
(Loose): Phosphate 2.5 per tonne (< 10 kT) 3,480 per ton
Discharge/Loading
(Loose): Tanker S per tonne 3,480 per ton
29.45 per RT
Transshi 1 per RT (bb) 200 per cm3 (discharge)
Wharfage (break) 1 per RT (contianerised) 100 per cm3 (loading) 1,660 per cm3
Shifting Onboard 17,400 per standard 17,400 per standard
(Full Container) 125-250 187.50-375 300 600 722 730 17,400 per 00G 24,360 per 00G 16,525 16,525
Shifting Onboard
(Empty Container) 300 600 11,000 20,000
Shifting via Quay 46,400 58,000
Shifting Onboard
(Breakbulk) 5 per m3 or metric ton
Shifting cargo from
one container to
another 21,000 42,000
23,200 per standard 46,400 per standard
Stuffing/Unstuffing 100 200 500 1,000 25,000 per 00G 45,000 per 00G 3,400 3,400
Cargo
Lashing/Unlashing 12.5 per container 25 per BB pc 1,500 1,500 7,000 7,000
Opening/Closing
Hatch Covers 800 per lid 45,000 per cycle 45,000 per cycle 50,000 per cycle 50,000 per cycle
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Kiribati - Betio Nauru Solomon Islands - Honiara/Noro Vanuatu - Port Vila Vanuatu - Espiritu Santo
Charges AUS$/20' AUS/40' AUS/20' AUS/40' SLBS/20' SLB$/40' VTU/20' VTU/40' VTU/20' VTU/40'
50 per unit 350 per bus/truck (>7t) 10,080 per car
Motor Vehicle 80 per truck/bus 600 per large vehicle 10,000 per car 15,000 per 3t truck with
(Roro) 100 per machinery 400 per small vehicle 26 per RT 15,000 per truck ramp
Motor Vehicle (Lolo) 30 per m3 /ton
Full containers,
Tanktainer, Flat
Rack 70 140 300 500
Empty Containers 25 50 200 400
Breakbulk & 395 per CM3 (discharge)
Vehicles 5 per m3 or ton 5 per m3 or ton 10 per m3 or metric ton 197 per CM3 (loading)
Dry bulk, liquid &
gas, Fish disc/load 3 per m3 or ton 3 per m3 or ton
Restow (container) 33,050 33,050
2000 per ton
Restow (break) 2500 per ton (wheeled)
Handling Charges
Handling Fee:
Imports & Exports 20 per m3 or ton 20 per m3 or ton 5 per m3 or metric ton 20 per RT 25 per RT
Empty Containers
for Imports 300 500 50 100 20 per Unit 20 per unit
Empty Container for
Exports 50 80 50 100 20 per Unit 20 per unit
Point to Point
Shifting in Yard (full) 20 40
Point to Point
Shifting in Yard
(empty) 50 100
Forklift assistance 20 per unit 20 per unit
Refrigerated
Container Plug-in,
per day 5 per hour 10 per hour 50 per day 50 per day 200 200 12,000 12,000 8,000 8,000
Move Container for
Cleaning 10,440
Container Cleaning 40 per container 80 per container 220 440 18,000 28,000 16,860 22,100
Container
Fumigation 300 400
Clean Container
Sweep/Wash /840 /1,260 2000/8000 4000/16000 12,000/14,000 14,000/18,000

Reefer Container
Cleaning

60 per container

120 per container

Wharf Cleaning, flat
fee

1,045 - 2,090 per
occassion

26,813 Copra
15,640 Cement
8,937 cargo
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Kiribati - Betio Nauru Solomon Islands - Honiara/Noro Vanuatu - Port Vila Vanuatu - Espiritu Santo
Charges AUS$/20' AUS/40' AUS/20' AUS/40' SLBS/20' SLB$/40' VTU/20' VTU/40' VTU/20' VTU/40'
Segregating' cargo
for customs
inspection 9,000 12,000
Lifting container for
customs inspection 12,760 12,760
Customs Inspection 2,000 2,000 10,000 10,000
Storage
Free (<5)
4 per day (6)
4.60 per day (7)
5.20 per day (8) [per m3] Free (<5)
6 per day (9-14) Free (<5) 750 (5-10)
8 per day (15-21) 363 (5-10) 1,250 (10-15)
9 per day (22-30) 847 (10-15) 1,800 (15-20)
All cargos per ton 10 per day (30+) 1,573 (15-20) 1,573 (20+)
Free (<5) Free (<5) Free (<5)
Free (<10 days) Free (<10 days) 2,000 (6-10) 4,000 (6-10) 750 (5-10)
50 (11-13 days) 100 (11-13 days) 5,000 (11-15) 10,000 (11-15) 1,250 (10-15)
Full Container, per Free (1-15 days) Free (1-15 days) 85 (14-20) 170 (14-20) 9,000 (16+) 18,000 (16+) 1,800 (15-20)
day 100 (>15 days) 200 (>15 days) 150 (21+) 300 (21+) 31 62 x1.3 for 00G x1.3 for 00G 1,573 (20+)
Empty Container, Free (1-15 days) Free (1-15 days)
per day 30 (>15 days) 60 (>15 days) 25 50 31 62 1500 'until loaded out' 2500 'until loaded out' 500 1,000
Refrigerated
Container, per day 35 70
Transshi Free (1-30 days) Free (1-30 days) Free (<15 days) Free (<15 days)
Container] Same as above (>30 days) | Same as above (>30 days) 31 62 1,000 (>15 days) 2,000 (>15 days)
Free Free (<5)
Breakbulk, per day] 5 per m3 ort (>15 days) 10 per m3 or metric ton 500 per ton
Transshipment bulk,
per day 1 perRT 1 per RT
350 per year (car)
1,000 per year (1-2t)
Free (1-15 days) 1,500 per year (3-5t)
120 (<2t, >15 days) 2,000 per year (side lift)
Vehicles 150 (>2t, >15 days) 2,000 py (prime mover)
Machinery/Plant
Mobile Crane, per
hour (travel time) 100
Mobile Crane, per 450 (medium)
hour (operational) 500 600 (heavy) 2,400
Reachstacker, per
hour (travel time) 100
Reachstacker, per
hour (operational) 450 800 per lift 81,200
60 (<4t) 11,600 (<5t) 11,600 (<5t) 8,500 (2-5t)
130 (4-7t) 100 (2-4t) 100 per lift (2.5-3t) 23,200 (5-10t) 23,200 (5-10t) 17,000 (13-20t)
200 (7-25t) 450 (7t) 200 per lift (4-5t) 34,800 (10-20t) 34,800 (10-20t) 65,000 (>38t)
Forklift, per hour 250 (>25t) 600 (heavy) 350 per lift (7+t) 58,000 (20-30t) 58,000 (20-30t) 22,000 loader per hour
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Top-lift 800 per lift (48-54t)
Sidelifter - Point to 750 per lift (in town)
Point (per move) 130 180 2,000 per lift (out town)
Sidelifter - Swing
Hire (per move) 50 87.5
Sidelifter - Double 660 (full) 800 (full)
Stack (per move) 70 100 350 (empty) 350 (empty)
Frontend Loader,
per hour 600
Primemover 150 per hour
Container Trailer 75 per hour
Crane Trucks 100 per hour
Air Compressor, per 125 (small)
hour 150 (large) 240
250 per hour (mech)
Weighbridge 30 per use 300 per hour (elec) 10,000 17,000
Bus 50 per hour
Trucks (>2t) 80
Trucks (<2t) 60
550-750 per hour
Tracktor (tracktor and trailer)
150 per hour (20ft)
Trailer 300 per hour (40ft)
Pick-up Trucks 35 per hour
Water craft barges,
per hour 600
Water craft barges,
per trip 400
Welder, per hour 35 180
Winch, per hour 50
Empty Handler, per
hour 34,800
Mobile Work
Platform, per hour 32,480 (30m)
8,000 per day 8,000 per day

Labour, per hour

35 (business hours)
50 (after business hours)

11,330 - 46,350 (10 men)
15,450 per meal per gang

14,407 per meal per gang
7,587 per gang transport

14,407 per meal per gang
7,587 per gang transport

Basic Port Fees
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Kiribati - Betio

Nauru

Solomon Islands - Honiara/Noro

Vanuatu - Port Vila

Vanuatu - Espiritu Santo

Charges

AUS/20'

AUS/40'

AUS/20'

AUS/40'

SLBS/20'

SLBS$/40'

VTU/20'

VTU/40'

VTU/20'

VTU/40'

Basic fees

Administration Fee

50 per invoice

50 per invoice

Personal ID

50 per person per day
100 per person per year

Port reception
labour

250 per request

Other admin labour

75-300 per hour

Document Issuing

500 per document
500 per additional seal

Re-issue of invoice

1,000

5 per person
minimum 1,000

Port Dues &
Anchorage 5.00 per 100 GT 5.00 per 100 GT 1.20 per GT 1.20 per GT 0.20 per GT per quarter
Dockage/Moorage 0.25 per GT day 0.25 per GT day

Environment/Port

0.05 per GT or fuel/oil

0.05 per GT or fuel/oil

Pollution Levy storage storage 0.05 per GT 0.05 per GT 190 per quarter
Marine Navigation
Levy 0.07 per GT 0.07 per GT
Security 100 per day 100 per day
Dockage/Moorage
1.8 per GT (<6kGT)
2.1 per GT (6-10kGT)
2.4 per GT (10-20kGT)
2.7 per GT (20-30kGT)
Pilot Boat, per hour 150 - 180 3.0 per GT (30k+GT)
41,000 (60-100m) 25,000 (60-100m)
50,000 (101-130m) 32,000 (101-130m)
Pilotage (per 5,000 per occassion 59,000 (131-160m) 36,000 (131-160m)
berthing/unberthin 500 per hour pilotage 68,000 (161-200m) 39,000 (161-200m)
g) 0.35 per GT detention fee 87,000 (>200m) 53,000 (>200m)
Standby Pilot (per
hour or actual time
onboard) 50
Tugboat, per hour
(waiting) 200
2,400 per hour, or
Tugboat, per hour 8,352 - 60,222 per tug per
(operational) 900 job (0-45k+GT)

Lines boat service
fee

100 per berth

100 per berth

760 per occassion

5,000 (<30m)
8,000 (31-60m)
10,500 (61-130m)
16,000 (131-160m)
17,000 (161-200m)
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16,267 (>200m)
13,000 per 100m LOA per | 16,000 per 100m LOA per
hour (normal working hour (normal working
Line Handling hours) hours)
Linesmen service
for tanker 200 per berth 200 per berth
Landing 330 per occassion
Anchorage 0.05 per GThour per day
0.05 per GThour (<10kGT)
Charge per Berthing 3.00/100 GT day 3.00/100 GT day 1.50 per GT 1.50 per GT | 0.08 per GThour (>10kGT) 348 per MTR per day
Mooring fee 8 per 100 GT per berth 8 per 100 GT per berth 0.25 per GT per day 0.25 per GT per day
Bunkering 0.05 per GThour
Fuel levy 0.075 per litre
500 per connection (int)
Potable Water 1,000 (local) 147 per CM3
Launch Hire, per
hour 1,520
Demurrage
Container Trailer 20 per unit per day 30 per unit per day
Tanktainer 40 per unit per day 60 per unit per day
Flat Rack 10 per day 15 per day
Break bulk 5 per cbm per day 5 per cbm per day
Penalties/Fines
None (<30m)
30 per psn-hour (>30m)
2,000 per
Vessel Delay equipment-hour (>30m)
Vessel fuel leakage 250,000 + cleaning cost
Leaking contiainer 10,000
Mis-declaration of
Weight 4x Stevedoring rate 100,000
Mis-declaration of
Height/Length 380 per unit 760 per unit
Non-declartion of
IMO classified cargo 10,000
Containers returned 500 per
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Kiribati - Betio

Nauru

Solomon Islands - Honiara/Noro

Vanuatu - Port Vila

Vanuatu - Espiritu Santo

Charges

AUS/20'

AUS/40'

AUS/20'

AUS/40'

SLBS/20' SLBS$/40'

VTU/20'

VTU/40'

VTU/20'

VTU/40'

dirty

customer/container

Disposal of]|
condemned cargo

6000 per occasion

Use of non-ports
authority

equ

500 per hour
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