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EXECUTIVE SUMMARY
This report is one of the deliverables under the agreement between the Pacific Community (SPC) and the
International Maritime Organization (IMO) to establish and operate the Maritime Technology Cooperation
Centre in the Pacific (MTCC-Pacific). MTCC-Pacific is one of the centres of the Global MTCC Network (GMN),
project implemented by IMO and funded by the European Union. The report encapsulates the findings of an
assessment of national technology needs and of barriers to uptake new, energy efficient technologies and
operations in the Pacific maritime industry, alongside recommendations for the way forward. The report
draws on past studies, reports and notes from meetings organised by the SPC, as well as MTCC-Pacific
capacity-building activities conducted 2017-2019, during which consultations were held with ship and port
operators and government officials.
There are 22 Pacific Island countries and territories (PICTs)a that are members of various regional
organisations and agencies and form a consistent group of small island nations in the Pacific region. Among
the 14 independent countries, 12 are Member Statesb of the International Maritime Organization (IMO). All
14 countries are Small Island Developing States (SIDS) and four are categorised as Least Developed Countries
(LDCs)c committed to achieve the Sustainable Development Goals (SDGs) under the 2030 Agenda for
Sustainable Development. More specific commitments were made in their Nationally Determined
Contributions (NDCs) to reduce the greenhouse gas emissions (GHGe) and, although the Pacific Island region
as a whole contributes just 0.03 per cent of the world’s total GHGe, Pacific Leaders committed – through the
2013 Majuro Declaration – to be Climate Leaders. More recently, the Framework for Resilient Development in
the Pacific (FRDP) set low carbon development as one of three regional goals, with transport named as one of
the key sectors to be addressed. The FRDP aims to increase energy efficiency through more energy efficient
modes of transport, and to reduce energy consumption and other sources of GHGe.
IMO’s adoption of an initial strategy to reduce GHGe from shipping, coupled with the leadership
demonstrated by Pacific Island Countries (PICs) during international negotiations, imply significant changes,
challenges and opportunities that have direct and indirect effects for their international registries as well as
for domestic shipping as a contributor to GHGe in PICs NDCs. If the efficiency can be improved for 2,000 large
domestic vessels (over 15 meters in length) and thousands of additional smaller crafts, GHGe and reliance on
fossil fuels can each be effectively reduced.
This report examines existing initiatives as well as available technology that can contribute to the above
objectives. It also identifies barriers to technology transfer (e.g. the lack of reliable and accurate data on
energy consumption and maritime GHGe; absence of policies, laws and standards; lack of capacity to update
new technologies; and limited financial resources within the private sector and governments to address these
environmental challenges). Some of the technologies identified in the report are being implemented as pilot
projects or in research, and include an inter-islands, motor-sailing freighter, traditional sailing canoes for
intercommunity connectivity, and existing vessels retrofitted with solar power or biofuel.
Building on the existing initiatives, needs and barriers, the report proposes relevant actions in the below areas
to help reduce fossil fuel reliance and GHGe by first 2030 then by 2050 and to foster the sustainable and safe
transport of people and goods in the Pacific.

a

Cook Islands, Federated States of Micronesia, Fiji, Kiribati, Marshall Islands, Nauru, Niue, Palau, Papua New Guinea,
Samoa, Solomon Islands, Tonga, Tuvalu, Vanuatu, American Samoa (United States), French Polynesia (France), Guam
(United States), New Caledonia (France), Commonwealth of the Northern Mariana Islands (United States), Pitcairn
Islands (United Kingdom), Tokelau (New Zealand) and Wallis and Futuna (France).
b
Cook Islands, Federated States of Micronesia, Fiji, Kiribati, Marshall Islands, Nauru, Niue, Palau, Papua New Guinea,
Samoa, Solomon Islands, Tonga, Tuvalu, Vanuatu; Federated States of Micronesia and Niue are not IMO members.
c
Kiribati, Solomon Islands, Tuvalu and Vanuatu are categorised as Least Developed Countries (LDCs).
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•

Implementation of demonstration and proof-of-concept projects to retrofit existing vessels,
introduce new concept vessels and explore traditional navigation with the view to upscale
vessels throughout the Pacific region, in conjunction with initiatives related to Green Ports;

•

Data collection and analysis to support informed policy and decision-making at the regional
and national levels, and to facilitate investment planning for port and ship operators;

•

Research and education to foster improved design for the future of the Pacific maritime
transportation industry, and to develop capacity within the Pacific maritime industry and
governments;

•

Gender mainstreaming in all low-carbon initiatives and capacity development in the Pacific
maritime sector through established networks of women in the maritime industry;

•

Policies and Laws conducive to ambitious targets, low-carbon technology, and operations
transfer and uptake in the Pacific maritime sector;

•

Private sector development focusing on the capacity and resources of Pacific small- and
medium-sized maritime enterprises to embrace low-carbon futures through capacity
development, business efficiency and financing; and

•

Financing the transition to low-carbon maritime transport in the Pacific through multi-partner
innovative financial mechanisms.
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1. INTRODUCTION
This report is one of the deliverables under the agreement between SPC and IMO to establish and operate
MTCC-Pacific which is one of the centres of the Global MTCC Network (GMN), project implemented by IMO
and funded by the European Union. This report provides national technology drivers, needs, barriers and
relevant actions required in the Pacific region to transition to a low-carbon and energy efficient maritime
transport system. Information for this report was collected mainly from consultations and meetings that were
held with ship operators and stakeholders in the targeted Pacific Island Countries that were selected by the
MTCC-Pacific. This report also contains information from various sources, including consultations held during
national and regional workshops in 2017-2019.
National consultations were conducted in eight selected Pacific Island countries and territories (PICTs)d. At the
1st Regional Conference, held in Suva, Fiji in December 2017, consultation was widened to the whole region
including territories to review the first round of consultation results and prioritise actions for the short,
medium and long term. Results have been populated in a matrix using a Delphi process.
Table 1. List of meetings that contributed to the D-N-B-A Matrix
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Regional Workshop on Energy Efficiency in Maritime Transport – Vanuatu, December 2016
Regional Workshop on Energy Management in Ports – New Zealand, August 2017
1st National Workshop on Energy Efficient Operations of Ships – Fiji, October 2017
1st Regional Conference of MTCC-Pacific – Fiji, December 2017
2nd National Workshop on Energy Efficient Operations of Ships – Solomon Islands, February 2018
3rd National Workshop on Energy Efficient Operations of Ships – Vanuatu, April 2018
4th National Workshop on Energy Efficient Operations of Ships – Tuvalu, May 2018
5th National Workshop on Energy Efficient Operations of Ships – Samoa, June 2018
6th National Workshop on Energy Efficient Operations of Ships – Kiribati, June 2018
7th National Workshop on Energy Efficient Operations of Ships – Marshall Islands, August 2018
8th National Workshop on Energy Efficient Operations of Ships – Cook Islands, May 2019
9th National Workshop on Energy Efficient Operations of Ships – Tonga, June 2019

The PICTs adopted priority actions (Appendix 3) grouped in priority areas (capacity building; data and
information collection; pilot project implementation; and policy/legal framework development) to enable
transition toward improved energy efficiency by reducing fuel oil consumption (FOC) and greenhouse gas
emissions (GHGe).
Needs were also identified in the report, entitled Supporting Safe, Efficient and Sustainable Maritime
Transport Systems: Improving Ports and Maritime Shipping (May 2015), prepared by SPC and funded by the
World Bank (WB) [1] which was based on consultations and in-country needs assessments conducted in
Kiribati, Samoa, Tuvalu, Vanuatu and Tonga.
The report concludes that shipping and internal connectivity play a key role in facilitating trade development
in PICTs. While international shipping has become more reliable, even to very remote countries (e.g. Tuvalu
and Kiribati), freight rates are still relatively high, albeit stable. Most SIDS pay higher freight costs for the
transport of their imports than the world average ef. Similarly, shipping companies have been responsive to
emerging country and market demands. However, domestic shipping remains a challenge, particularly due to
d

Fiji, Solomon Islands, Vanuatu, Tuvalu, Samoa, Kiribati and the Marshall Islands, Cook Islands
Review of Maritime Transport 2014, UNCTAD
f
Review of Maritime Transport 2017, UNCTAD
e
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aged and poorly maintained domestic vessels, difficulty accessing finance for vessel procurement and
maintenance, and inadequate servicing of less profitable shipping routes. This continues to be a key challenge
in the Pacific, not least because the Pacific Ocean covers one-third of the world’s surface.
Domestic shipping plays an essential role in the movement of passengers, cargo and particularly agricultural
products between capital centres and remote communities. To ensure that services are safe, secure and
efficient, there is an ongoing need to uphold high standards and safety in domestic shipping. This entails the
timely maintenance of domestic ships and sufficient funding to carry out needed maintenance.
In addition to the consultations described above, MTCC-Pacific participated in several meetings to gather
broader perspectives from countries and partners. This report focuses primarily on energy efficiency
technology related to shipping in order to identify the current status of technology used, the related needs
and barriers and relevant actions needed to achieve energy efficient maritime transport in the Pacific.
2. CONTEXT
2.1. History: Shipping in the 1980s
This report focuses on shipping studies taken from the Proceedings of the Regional Conference on Sail-motor
Propulsion facilitated by the Asian Development Bank (ADB) in 1985,[2] which coincides with the age of many
of the domestic vessels still operating in the waters of PICTs today.
In 1981, the United Nations Development Assistance Team (UNDAT), the United Nations Conference on Trade
and Development (UNCTAD) and the United Nations Economic and Social Commission for Asia and the Pacific
(UNESCAP) investigated the potential design for an energy efficient, government-operated vessel in the
Ha’apai Group of the Kingdom of Tonga [3]. The main objective of this project was to investigate the
possibilities of operating a government-owned vessel that is energy efficient to provide service between the
Ha’apai group of islands which is located in the centre of the Tongan archipelago and the capital city
Nukualofa, situated approximately 150 kilometres to the south of the island groupg. The project stalled in
1983 with reluctant donors citing “insufficient insight into the financial and technical feasibility of the project”
due to limited local expertise to continue the study. UNESCAP and ADB subsequently provided funds for
United Kingdom naval engineers to undertake a comprehensive evaluation and feasibility studyh. The latter
found that a combination of small trading catamarans and energy efficient small freighters (≤ 300GT) was the
most appropriate technology to achieve energy efficiency.
In 1985, ADB also funded engineers overseen by Southampton University to retrofit two existing small (≤
300GT) motor passenger/cargo ships of the Fiji Government (Shipping Service) fleet with auxiliary sail rigs. A
second vessel, the Cagidonu, was retrofitted after the first vessel went aground during Tropical Cyclone Eric i.
However, both vessels performed above expectation, with average fuel savings of up to 30 per cent, increased
stability and passage speeds, and reduced engine wear. The return on the initial investment of USD 40,000 to
retrofit the first vessel was calculated at 123 per cent on the most favourable routes and 30 per cent on
average routesj.
Even at that time, over 30 years ago, the need to modernise domestic fleets and improve their management
and operation (e.g. repair and maintenance and crew training) was recognised. There was also the potential
to encourage the use of more efficient engines and associated technology to make domestic fleets more fuelg

https://unctadsftportal.org/sftftoolkit/transitioningtolowcarbonshippingmodule/chapter2b/
https://medium.com/@pirm/raising-sails-for-the-shipping-revolution-6823c013a496
i
https://eprints.soton.ac.uk/43588/
j
https://www.frontiersin.org/articles/10.3389/fmars.2014.00020/full
h
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efficient. Another paper from the Proceedings, the “Alcyone, Daughter of the Wind – The Ship of the Future”,
examined the “Turbosail”, as the preferred technology to be used by the Alcyone. This assessment was carried
out for the famous French mariner and joint inventor of the aqualung (self-contained underwater breathing
apparatus-SCUBA), Captain Jacques Cousteau, for his proposed oceanographic research vessel, the Calypso II.
According to this assessment, small (≤300GT) trading catamarans, energy efficient freighters and
cargo/passenger ships with auxiliary sail rigs were a potential solution for the Pacific. This could have been
achieved by re-establishing a viable ship-building industry in the Pacific, and Fiji would have been the most
likely base for its establishment, as Fiji Ship and Heavy Industries Limited (FSHIL), a subsidiary of Fiji Ports
Corporation Limited (FPCL), provides slip-way facilities for PICTs and has a substantial economic base.
Recently (16 July 2018), the Fiji Maritime Academy (FMA) assisted by their parent organisation, the Fiji
National University (FNU), commenced new programmes with higher engineering qualifications aligned with
IMO standards to provide local seafarers international recognition.
The oil crisis of the 1980s in the Pacific also resulted in the trials of low carbon sea transport solutions in the
Pacific which was supported by several donor partners (See Table 2) in an attempt to decrease the reliance of
sea-going vessels on fossil fuel use. These low carbon sea transport solutions in the Pacific includes the
following projects:
Table 2: Trials of Low Carbon Sea Transport Solution during the 1980s Oil Crisis in the Pacific
Project

Agencies

Description

Ha’apai Freighter

UNESCAP, UNDAT, UNDP, ADB

A 100-ton energy efficient
freighter build after needs
assessment, transport census, and
full build plans and design analysis
were carried out. The vessel was
never constructed partly due to
the end of the oil crisis in the
Pacific and the financial and
technical feasibility of the project.

Fiji soft sail retrofit

ADB, Southampton
McAllister Elliot

Japanese fixed wing sails

JMMDA / NKK

University, Fiji government commissioned the
retrofitting of auxiliary rig to two
vessels of ~300Gt with rigs that are
locally
built
and
installed.
Southampton University collated
historical wind data for al Fiji
routes and produced fuel saving
ratios for all routes. Fuel savings
were reported to be 23-30%, 30%
in engine/power wear reduction
and the vessel has more stability at
sea which increases passage time.
These are series of small oil
tankers to large bulkers fitted with
computerized fixed wing sails that
contributed to 30% of fuel savings,
decreased engine wear, greater
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stability especially during extreme
weather and increased passage
speed.
This
project
was
discontinued due to low fuel and
high computer costs.
FAO/UNDP

FAO and UNDP

350 vessels were built in 8
countries with 10 designs that
ranges from single dugouts to 11
meters trimarans to cater for the
need for affordable and locally
appropriate vessels. Project ceased
as fuel prices dropped.

Safe the Children (SCF) / Jim Safe the Children Fund (SCF)
Brown

SCF Tuvalu employed catamaran
designer Jim Brown to develop
locally
built
boats
for
Tuvalu/Kiribati. Range of designs
were developed for commercial
fishing and inter-island transport
were developed. The project was
closely associated with the
FAO/UNDP project. Fuel savings of
60% was achieved from this
project.

Lau Passenger / Cargo

A 50-ton primary sail powered
trading vessel was designed and
built by local builders from the
period of 1984 to 1987. This vessel
(Tai Kabara) was the main vessel
operating on the south of Lau
province in Fiji until she was
scuttled in 2006.

European Union (EU)

(Source: Adapted from UNCTAD 2016: Transitioning to Low Carbon Shipping Module – Sustainable
Sea Transport Solutions for SIDS: Pacific Island Countries Case Studies).

2.2. Historical Petroleum Pressure Perspective
Since the early 1970s, nearly half a century ago, there have been a number of times where international
economic pressures have hastened, albeit temporarily, the need for alternative fuels and renewable energy
technology rather than the current driver, the threat of climate change. The economic pressure occurred
because higher prices were set by the Oil Producing and Exporting Countries (OPEC), dominated by Saudi
Arabia, which cut production to raise prices. Once OPEC’s control over the world’s oil supply ceased, with the
availability of alternative producers and fuels, prices dropped to all-time lows, thereby maintaining a fossil
fuel-based economy.
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During the first oil crisis, countries were forced to look for cheaper, more secure alternative energy sources.
As an example, New Zealand was the first country to use its abundant offshore gas reserves (Maui) to develop
the world’s largest methanol plant at Motunui in New Plymouth. Methanol is blended into, or produced as,
biodiesel and is seen as a potentially significant contributor in the transition from the current diesel fuel
market to alternative renewable energy sources. Methanol (CH3OH) also produces no sulphur oxides (SOx)
and lower particulate matter (PM) emissions than biodiesel, and GHGe are similar to those of liquefied natural
(methane/CH4) gas (LNG).
Liquefied Natural Gas (LNG), in particular, is seen as an interim alternative fuel, as it is still a fossil fuel that
creates GHGe, albeit lower than oil (conversion/carbon factor (CF) LNG = ~2.7 compared with diesel = ~3.2 g
CO2/g fuel), and lower but generally the same global environmental impacts (e.g. climate change, sea level
rise and ocean acidification).
However, according to the Executive Chairman of Gaslog, Peter Livanos, during a panel discussion held
between shipping industry giants at the start of Posidinia (04 July 2018), it is “inevitable that LNG will be the
primary fuel source for marine transport”.
In 2015, a research study was commissioned on “LPG and Natural Gas as Alternative Energy Sources for the
Pacific” by the Pacific Region Infrastructure Facility (PRIF) and undertaken in collaboration with SPC and the
Pacific Power Association (PPA), a member of the Council of Regional Organisations in the Pacific (CROP),
which represents 25 electric power utilities in the Pacific. The study assessed the potential and economic
feasibility of Liquefied Petroleum Gas (LPG), LNG or compressed natural gas (CNG) to meet medium-term
energy needs in the PICTs. It considers the end-use applications of power generation, process heating,
maritime transport, land transport, cooking and water heating. The existing fuels considered for substitution
included heavy fuel oil (HFO), diesel, gasoline, kerosene and biomass. The study found that there are
opportunities for uptake of LPG/LNG in transport and other applications in both domestic and commercial
settings but that case-by-case studies are warranted and would require investment and expansion of the port
and other facilities[4].
Furthermore, the study emphasised the health and environmental benefits of expanding LPG in PICTs, as well
as the relative ease with shipment, in-country transport and storage of LPG. In addition, infrastructure,
distribution and retailing systems are well established in many countries.
However, for LNG, it is initially best suited to a limited number of stationary power applications that are
geographically concentrated in a few areas around sites and/or major ports, such as New Caledonia, Fiji and
French Polynesia, and would need to be shipped to the region in bulk.

The International Chamber of Shipping (ICS) recently noted that “meeting the goal of 70% efficiency
improvement as an average across the (international) fleet, and a total CO2 reduction by the sector of at least
(≥) 50% by 2050 regardless of expected growth in maritime trade (potentially 50-250% greater than at
present according to the IMO Third Greenhouse Gas Study 2014) can only be achieved with the development
of genuine zero CO2 fuels”[5].
2.3. The Paris Agreement and Implications of Nationally Determined Contributions for the Pacific
2.3.1.

The Paris Agreement 2015

The Paris Agreement builds upon the United Nations Framework Convention on Climate Change (UNFCCC)
and, for the first time, brings all nations together in support of a common cause to undertake ambitious
10

efforts to combat and adapt to climate change, with enhanced support to assist developing countries to do
the samek.
The Agreement’s central aim is to strengthen the global response to the threat of climate change by keeping
global temperature rise well below 2oC this century, above pre-industrial levels, and to pursue efforts to limit
the temperature increase to 1.5oC. Additionally, the Agreement aims to strengthen the ability of countries to
manage the impacts of climate change. To reach these ambitious goals, appropriate financial funds, a new
technology framework and an enhanced capacity-building framework will (need to) be put in place, thus
supporting action by developing countries as the most vulnerable countries, in line with their own national
objectives. The Agreement also provides for enhanced transparency of action and support through a more
robust transparency framework (e.g. nationally determined contributions (NDC) reports).
2.3.2.

Nationally Determined Contributions (NDC)

The Agreement requires all Parties to put forward their best efforts through their NDCs and to strengthen
their efforts in the years ahead. This includes requirements that all parties report regularly on their GHGe and
on their implementation efforts. However, it omitted maritime and air transport targets and transferred
responsibility to their respective international organisations (e.g. IMO).
In 2018, the parties agreed to take stock of their collective efforts in relation to progress toward the goals set
in the Agreement and to inform on their preparation of NDCs.
The actions and ambitions provided in each country’s NDCs offer a strong measure of whether the world will
achieve the long-term goals of the Agreement and build the capacity of each country to adapt to the adverse
climate change impacts (adaptation), foster resilience and decrease GHGe development (mitigation).
In 2016, all of the Intended NDCs of the Pacific Island Countries (PICs) were automatically converted to NDCs
when countries ratified the Agreementl. This process means that, for many PICs, their NDCs may not include
significant sources of GHGe or reduction opportunities (e.g. transport and especially maritime transport in the
Pacific). The Third Pacific Regional Dialogue on NDCsm was facilitated to establish a Regional Pacific NDC Hubn
in support of more comprehensive NDC reports that include all forms of transport. The Regional Pacific NDC
Hub is a collaborative effort by PICs and the Deutsche Gesellschaft für Internationale Zusammenarbeit GmbH
(GIZ), the Global Green Growth Institute (GGGI), the NDC Partnership Support Unit (NDCP SU), SPC, and the
Secretariat for the Pacific Regional Environment Programme (SPREP). The overall objective of the Pacific NDC
Hub is for PICs to enhance and implement their NDCs, driving sustainable and resilient development and a
transition to a low carbon development pathway. The NDC Hub will provide technical support and facilitate
partnerships to enhance and implement the region’s NDCs. The NDC Hub builds upon existing networks and
mechanisms in the region. It contributes and aligns to national climate change policies and frameworks,
including the Framework for Resilient Development in the Pacific and the Regional Technical Support
Mechanism.

k

https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement

l

https://mcst-rmiusp.org/index.php/resources/reference-library/send/28-pacific-shipping/532-king-canute-muses-inthe-south-seas-why-aren-t-pacific-islands-transitioning-to-low-carbon-sea-transport-futures
m
Key conclusions from the conference are further summarised in the Chair’s Summary:
https://www.pacificclimatechange.net/sites/default/files/documents/Merged_Regional_Pacific_NDC_Dialogue.pdf.
n
Establishment of a Regional Pacific NDC Hub within the Framework of the NDC Partnership 2018, The Government of
Fiji, COP23 Presidency Secretariat, SPC, SPREP, GGGI, UNFCCC, UNDP & GIZ.
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2.3.3.

The 2030 Agenda and Sustainable Development Goals (SDGs) and implications for the Pacific

On 25 September 2015, countries adopted a set of SDGs to end poverty, protect the planet and ensure
prosperity for all, as part of the new sustainable development agenda, the United Nations (UN) resolution
A/RES/70/1 “2030 Agenda for Sustainable Development” (henceforth: Agenda 2030)o. Specifically, Heads of
States committed to achieve 17 SDGs, with 169 associated targets, by 2030 in order to “stimulate action over
the next 15 years in areas of critical importance for humanity and the planet”.
Agenda 2030 builds on the previous approach to sustainable development, represented by the Millennium
Development Goals (MDGs) p. However, Agenda 2030 is more comprehensive. In contrast, to the MDGs, it
applies universally to all states, addresses all three dimensions of sustainable development and requires that
they be addressed in an integrated manner due to the strong interlinkage between the goals with the aim to
“transform our world” toward the achievement of sustainable development [11].
All PICs have developed national plans and strategies with objectives that align with the SDGs; however, the
methodologies need to be developed in order to monitor progress toward achieving the SDGs. This includes
the Pacific maritime transport sector and its contribution to SDGs 7 and 13.
2.4. International Maritime Organization (IMO) and Greenhouse Gas Emissions (GHGe)
IMO has a major role to play in achieving SDGs, in particular SDG 7 on energy and SDG 13 on climate change.
IMO has worked extensively to address GHGe caused by shipping and, in 2011, adopted the first ever
mandatory, global, legally binding GHGe control regime for an entire industry sector, based on technical
measures for operational emission-reduction measures for all ships and new ship designs. The measure made
mandatory the Ship Energy Efficiency Management Plan (SEEMP) for all ships over (≥) 400GT and data
collection for all ships over (≥) 5000GT[6].
IMO also implemented a Road Map to develop a comprehensive strategy on the reduction of GHGe from
ships, including a list of activities with relevant timelines foreseeing the adoption of an initial GHG Reduction
Strategy in 2018 and a revised Strategy in 2023 to include additional short- (pre-2023), mid- (2023-30), and
long-term (post-2030) measures, as required.
The IMO’s vision is to phase out GHGe as soon as possible, by the end of this century. The aim is to reduce
total annual emissions from shipping by at least 50 per cent by 2050, and to reduce the CO2 emissions per
transport work by at least 40 per cent by 2030 and to work toward 70 per cent in 2050, compared to 2008
[10].
IMO has in place a comprehensive framework of the Initial IMO Strategy, including technical cooperation
activities. Several PICs have demonstrated leadership at the IMO to develop this framework. Due to the
overarching logic of the international shipping industry, the international shipping industry also requires an
international regulatory regime with regards to the safety, security, facilitation of traffic and protection of the
environment so to ensure that this huge and diverse international industry to function effectively and
efficientlyq. While most of the IMO measures are applicable to international shipping, this framework provides
opportunities to PICs for technical cooperation and technology transfer to address their own GHGe reduction
issues and achieve their NDCs.
o

Transforming our world: the 2030 Agenda for Sustainable Development. Retrieved from
http://www.un.org/ga/search/view_doc.asp?symbol=A/70/L.1&Lang=E.
p
Kloke-Lesch, A. (2015). The G20 and the Sustainable Development Goals (SDGs): Reflections on future roles and tasks.
Third Annual G20 Think Tank Summit “Global Governance and Open Economy,” Chongyang Institute for Financial
Studies, Remin University, Beijing.
q
https://unfccc.int/files/methods/emissions_from_intl_transport/application/pdf/imo_awg-lca_8_submission.pdf
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2.5. Regional Context
2.5.1.

Leaders’ Declarations on Climate Change

The 2013 Majuro Declaration for Climate Leadershipr affirms the responsibility of “every government, every
company, every organisation and every person with the capacity to do so, both individually and collectively”
to act urgently to reduce GHGe.
In 2014, governments gathered in Samoa for the Third International Conference on Small Island Developing
States (“SIDS Conference”), which resulted in the inter-governmental outcome document, the SIDS
Accelerated Modalities of Action (SAMOA)s. Particular focus should be placed on paragraphs 66 and 67 which
recognise the importance of sustainable transport to the development of SIDS and commitments to support
the efforts of SIDS to access “environmentally sound, safe, affordable and well-maintained transportation”,
and to support policies that “take a life-cycle approach” and “increase energy efficiency in the transport
sector”.
The 2015 Suva Declaration on Climate Change and, in particular, paragraph 19.f also reaffirms these
commitments, emphasising the role of sea transport: “An integrated approach to transitioning Pacific
countries to low carbon transport futures, in particular sea transport given its central role in providing
connectivity for Pacific SIDS, including a regional strategy to advocate for and monitor implementation of
sector targets through relevant UN agencies commensurate with the 1.5oC threshold”t.
The 2015 Declaration of the Fourth France-Oceania Summit and, in particular, paragraph 17, encourages
“initiatives to enhance the interconnection of the PICT by expanding air and sea links and electronic
communications, to facilitate the dissemination of knowledge to benefit the region’s development and
integration into the global economy”u.
The 2017 Tony de Brum Declaration calls on the international shipping industry, like all other sectors of human
activity, to take urgent action with respect to climate changev.
In 2017, the Third Pacific Regional Energy and Transport Ministers’ Meeting recognised that urgent reforms
are required in both the energy and transport sectors in the PICTs in order to maximise the region’s
contribution to global efforts to reduce GHGe as well as benefits for the people and the environment. The
Ministers acknowledged global efforts to reduce GHGe and urged all stakeholders to take appropriate action
to ensure low-carbon maritime transport in the Pacific Islands region and to actively participate in
international negotiations.
The Pacific Islands Transport Forum & Expo in November 2018 that was co-hosted by the Governments of Fiji
and the Marshall Islands together with the University of the South Pacific aims to:
1. Prioritise transport decarbonization as key to climate change adaptation and mitigation
2. Showcase the latest science and technology available
3. Set clear pathways for national action plans under a coordinated regional transition programme
r

https://www.forumsec.org/wp-content/uploads/2017/11/2013-Majuro-Declaration-for-Climate-Leadership.pdf
https://sustainabledevelopment.un.org/samoapathway.html
t
https://d3n8a8pro7vhmx.cloudfront.net/theausinstitute/pages/231/attachments/original/1441668038/PACIFIC_ISLAN
D_DEVELOPMENT_FORUM_SUVA_DECLARATION_ON_CLIMATE_CHANGE.v2.pdf?1441668038
u
https://au.ambafrance.org/Declaration-of-the-Fourth-France-Oceania-Summit#SUSTAINABLE-DEVELOPMENT
v
https://static1.squarespace.com/static/54ff9c5ce4b0a53decccfb4c/t/5a7e1257e2c48392fb49fc8f/1518211672039/To
ny+de+Brum+Declaration.pdf
s
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4. Bring together stakeholders and actors from the village to the global, from governments, industry,
civil society and academiesw.
By engaging governmental and non-governmental stakeholders in the transport expo, they bring together a
wealth of knowledge on the transport sector and discuss ways forward in collaborating to ensure a much
smart, safe and sustainable transport for the Pacific region. In 2018, the Laucala Declaration on the
Decarbonisation of Pacific Islands Transportation, committed to act as a local, regional and global advocate in
support of transport sector decarbonisation by 2050 and asked the global community to support this
Declaration and the initiatives it contains, and in particular to prioritise investment and technology transfer to
support Pacific transport decarbonisation policies and enable energy, education and investment policiesx.
2.5.2.

Framework for Action on Transport Services (FATS)

The regional Framework for Action on Transport Services (FATS) 2011-2020 [7] was endorsed in 2011 by
Pacific Transport Ministers. FATS is underpinned by the Pacific Islands Forum (PIF) Principles on Regional
Transport Services 2004 for safe, secure and competitive regional transport services.
FATS has been acknowledged by PICTs, development partners and regional transport stakeholders as a
strategy to guide regional and national policies and actions that would support efforts to enhance access to
regular, reliable and affordable maritime transport services.
Table 3. FATS Theme 5
FATS Theme 5: Environmental Impact, Technology and Energy
Theme 5 recognises the importance of reducing the environmental impact and improving the efficiency of
transport systems within the region. International instruments and standards combined with modern
infrastructure can further mitigate environmental degradation and climate change.
Expected outcome: Optimal use of transport, taking into account all cross‐cutting sectors, particularly
environment, technology and energy
FATS 5.2 Maritime
5.2.1 Rationale
The international MTS is firmly committed to play its part in reducing GHGe. Improved port sustainability
and environmental stewardship result from reductions in GHGe through newer port equipment, enabling
ships to power down in port (greener ports, e.g. cold ironing), as well as offering reception facilities for
disposal of ship waste (WRF). However, both of these require huge capital investments, which may not be
feasible for PICTs due to low volumes of ships and cargo.
Efficiencies in the use of port equipment; infrastructure development, rehabilitation and maintenance; and
port performance and turnaround time for ships can all be improved by expanding strategies to incorporate
environmental impact (EIA), technology and energy. In the Pacific, non‐compliance with international
maritime conventions, codes or standards is not an option.
International instruments must be fully and completely implemented in both letter and spirit through
national enforcement.
5.2.2 Long‐term objective
Reduced GHGe through a combination of technological and operational improvements, including in ports
and port infrastructure, for all vessels that operate throughout the Pacific
5.2.3 Key priorities
i. Enabling national policies and laws.
ii. Compliance with international standards, policies and GHGe measures.
w

https://www.pasifikarising.org/event/pacific-islands-transport-forum-expo/
The Laucala Declaration is signed by Fiji, Marshall Islands, Samoa, Tuvalu, the University of the South Pacific (USP),
Partnership on Sustainable, Low Carbon Transport (SLoCaT) and the Electric Boat Association of Greece.
x
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iii. Efficient use in ports and ships of green technology suitable for purpose, area of operation and port
rotation.

2.5.3.

Transport Services Implementation Plan (TSIP)

The Transport Services Implementation Plan (TSIP) 2015-2020 [8] associated with FATS enables the impact and
effectiveness of regional responses under each FATS thematic area to be measured. TSIP highlights actions
needed to create an enabling environment that supports and harmonises national and regional efforts toward
achievement of safe, secure, affordable and competitive transport services (Table 4 below).
Table 4. TSIP on data collection, technology and ship energy efficiency
TSIP 5.6 Efficient use in … ships of green technology suitable for purpose and area of operation…
Regional Activities:
5.6.3 Support at least two joint projects with energy by 2016 (data collection).
5.6.4 Facilitate the integration of environment, energy and technology into the maritime transport services.
5.6.5 Develop innovative solutions for regional maritime transport services to minimise environmental
impact and promote fuel efficiency

2.5.4.

Framework for Resilient Development in the Pacific (FRDP)

The Framework for Resilient Development in the Pacific (FRDP) 2017–2030 is an Integrated Approach to
Address Climate Change and Disaster Risk Management Voluntary Guidelines for the Pacific Islands Regiony
2016 [9]. One of the adopted goals within this Framework is low-carbon development that revolves primarily
around reducing carbon intensity, increasing the efficiency of end-use energy consumption while decreasing
net GHGe.
3. PACIFIC FLEET
3.1. Types of Ship Operators in the Pacific Islands
In the Pacific, there are mostly private ship operators; however, it is difficult to determine from ship registries
whether particular companies are in fact owned or operated under public control given that members of
parliament, churches and provinces have control behind registered entities. Regardless of ship ownership, the
majority of ship operators manages only one or two ships, often on routes that do not provide sufficient
profitability. This lends to the lack of resources and capacity preventing investment in ship safety and energy
efficiency.
Confirmed public ship operators, including government-owned vessels, fall under many service providers
(typically state-owned enterprises) or other specialised departments (e.g. navy and police, revenue and
customs, geological survey, fishing research, medical, dredging, maritime training institutes and pilotage
vessels). In total, the Pacific spent in excess of USD 1.3 billion in importing fuels and has the highest petroleum
fuel dependency of any sub-region in the world in 2012 [22]. The Small Islands Developing States (SIDS) later
developed an initiative known as the SIDSDOCKz among member countries of the Alliance of Small Island
States (AOSIS) to provide SIDS with a collective institutional mechanism to assist them transform their national

y
z

Developed by SPC, SPREP, PIFS, UNDP, UNISDR & USP.
https://sidsdock.org/
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energy sectors into a catalyst for sustainable economic development and help regenerate financial resources
to address adaptation to climate change.
3.2. Domestic Vessels
In the Pacific region, domestic shipping mainly involves the use of small or “non-conventional” vessels that
service main governmental or commercial centres and other islands within a country. In some countries,
convention-sized vessels service such domestic routes and even neighboring countries or territories. Domestic
ships are invariably flagged or registered locally and, thus, are subject to local standards and Flag State
Implementation (FSI) regimes.
In order to better understand the current status of more than 2,000 registered vessels in PICs, it is anticipated
that the MTCC-Pacific selected PICs can provide a snapshot of the overall fleet Table 5 below gives a summary
from the registers of Kiribati, Vanuatu, Fiji, Solomon Islands, Samoa and Marshall Islands. Some of the
registers are incorrectly maintained or exclude relevant details and inconsistent vessel descriptions (e.g.
landing-towing barges carrying cargo/passengers) should be classified as landing craft if self-propelled, as
barges should not be carrying passengers (pax). Tugs have been included because of the large number of
barges carrying substantial loads being towed around the Pacific; however, as mentioned, some barges have
been improperly designated and may not be towed.

Table 5. Summary vessel data from PIC Ship Registers (Pax = passengers)
Tug/Cargo/LC* & Pax

Kiribati

Vanuatu

Fiji

24
25
5
18
41
1
4

33
3
1
3
3
15

0
105
19
4
8
1
2

Power (>130 kW)
Length (>15m)
Tonnage (>400 GT)
Age >2012
Age >2000
Age 1990-2000
Age <1990
*LC = Landing
Craft

Solomon
Islands
165
165
32
18
49
44
75

Samoa
0
14
6
2
6
3
6

Marshall
Islands
6
6
3
0
3
3
0

Totals
195
348
68
43
110
55
102

MTCC-Pacific PIC Ship Registers
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VESSEL DETAILS
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Chart 1. MTCC-Pacific PIC Register of Vessel parameters
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C

D

E

F

Age 19902000

Age <1990

Details
unknown?

In reference to the Pacific Maritime Laws (PIMLaws)aa that provide generic maritime laws to assist PICs in
developing their legal and regulatory framework, domestic vessel categories are determined by length (of 15
meters) and gross tonnage (of 500 tonnes). A generic draft regulation has been drafted for use by PICs to
make SEEMP and Data Collection (DC) applicable to domestic vessels of 15 meters of length and above.
If MARPOL Regulations were applied to domestic vessels, as they are to international vessels, the following
vessels would meet the threshold:
•
•
•
•

Data collection for vessels more than (>) 5000GT = 2 (Fiji only);
Energy Efficiency Design Index (EEDI) for ships built after (>) 2012 (from 01-01-2013) = 43;
SEEMP for vessels more than (>) 400GT = 68; and
N2O emissions from marine diesel engines more than (>) 130kW = 195 (mostly tugs).

NB: It is unknown whether any vessel meets the Energy Efficiency Design index (EEDI).
There are 110 vessels built within the last 20 years (post-2000), 55 are less than 30 years old (1990-2000) and
100 are older than 1990 or nearly 40 or more years old and therefore well beyond their design life. In Chart 2
below, approximately 60 per cent are pre-2000 and approximately 40 per cent are post-2000, thereby
demonstrating in the bigger fleet countries (in particular, Solomon Islands and Fiji), the age of these fleets –
excluding fishing and tourist/leisure vessels – and their dire need for replacement. Unfortunately, some PICTs
allow importation of extremely old vessels that are not fit-for-purpose, as they are improperly designed for
Pacific open water conditions or have undergone refurbishment without proper survey and certificate of
compliance (e.g. converted fishing vessels) or, even when built after 2012, do not meet the new ship energy
efficiency standards.

Chart 2. Vessel Ages (post-2000, 1990-2000 and pre-1990)
As can be seen from the pie-chart below (Chart 3), the predominant (62 per cent) vessel type is designated for
passenger use only, followed by the anomalous number of tourist-related vessels that only operate in Fiji (23
per cent), and subsequently similar numbers of tugs, cargo/pax and landing craft/cargo. The tugs are
predominantly (six per cent) operating in the Solomon Islands, as the primary mover of barge laden goods
(e.g. bauxite and timber). Given that bauxite has to be taken offshore (from EEZ) for processing into
aluminium, it begs the questions as to how this export commodity is controlled by customs and revenue and
how these vessels meet international shipping standards.

aa

In Pacific Island Maritime Law, the 15-meter benchmark was established by the Shipping Small (Vessels) Regulations
2013 Section 3 Application for all vessels less than 15 metres in length in Pasifika waters; therefore, by extension,
vessels exceeding this (>) 15m length will be included in ship energy efficiency operational measures and monitoring i.e.
SEEMP and data collection.

17

Chart 3. Types of Vessels- Pax, Cargo/Pax, Tourist (Pax), Tugs and LC
3.3. International vessels
Ports in PICTs host a wide variety of ships flagged in other countries. Small ports in the Pacific are usually
called by 100- to 150-meter container ships, small tankers, and for some 30- to 50-meter foreign fishing
vessels and their associated cargo ships. Larger ports can host large bulk carriers and tankers. Some of the
main ports and outer islands of the PICTs are also visited by 2000-passenger cruise ships. Pacific Islands ports
are called by approximately 7000 foreign vessels, of which 50 per cent visit Papua New Guinea and 35 per
cent visit Fiji, New Caledonia and French Polynesia.
Two types of locally registered vessels are subject to international standards (incorporated through domestic
laws). The first of these includes vessels registered by open-flag registries operated by some PICs. These ships
are owned by foreign interests and operate internationally, with little practical ties to the Pacific flag states.
The second are convention-sized vessels that are used domestically or to service neighboring countries or
territories. One Samoa flagged vessel services the maritime route between Samoa and American Samoa and
are required to meet international standards as strictly enforced by the United States Coast Guard (USCG).The
vessel type is ro-ro/passenger ship of gross tonnage of 993 tonnes, built in 1998 with length overall x breadth
extreme of 46.5 meters × 11.43 meters respectively.
Globally, international vessels are becoming ever more energy efficient (with ever larger vessels and new
technologies). International emissions regulations are one of the key drivers for the current revolution in
shipping designs and operations. A group of PICs has been active at the IMO to advocate for ambitious targets
in the reduction of GHGe from international shipping. However, except the two vessels in Samoa, there are no
other international, convention-sized vessels operated by local ship operators. For PICs, measures to ensure
international shipping will therefore focus on continued advocacy at the international level and capacity
development of administrations and ports to verify that international vessels adhere to IMO standards and to
provide incentives for green shipping.
However, to give an indication of the international vessel calling at the pacific ports, a review of the Fiji Ports
Cooperation Limited (FPCL) 2016 annual reportbb indicated that a total of 1776 vessel arrived at their four
ports combined. As can be seen from Chart 4 below, nearly 70 per cent of these vessels was fishing vessels
and 20 per cent was bulk liquid carriers, likely oil tankers since oil is the primary fuel delivered to Fiji.

bb

http://www.fijiports.com.fj/annual-reports/.
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Chart 4. International vessel arrivals in Fiji 2016

3.4. Small Crafts
PICTs have set various thresholds for the small craft category at 10, 12 or 15 meters and below. For ease of
analysis, small crafts in this report are considered in reference to PIMLaws of length of less than 15 meters.
There is no reliable information on the number of small crafts in the Pacific given that not all PICTs
systematically and exhaustively register them. Small crafts are usually used in communities for fisheries and
marine tourism for leisure and shipping goods. These provide significant support for community livelihoods
and, thus, are critical to the socio-economic needs of isolated and small communities, and they complement
domestic shipping services operating vessels described in 3.2. The fact that these small crafts are typically
powered by outboard, 2-stroke motors increases the reliance of communities on fossil fuels and a substantial
quantity of GHGe.
For instance, in Fiji, there are 2131 ships registered at the Maritime Safety Authority of Fiji (MSAF) comprising
of 1890 vessels of 15 meters in length or below and 241 vessels of more than 15 meters. The Fiji National
Development Plan and, in particular, the 2017-2021 development plan specifically refers to addressing
reliance on fossil fuels and GHGe reduction on small boats, which account for 21.57kt (12 per cent) out of
174kt of CO2 emissions from the maritime sector. Approximately one third of all fuel used in Fiji is for
maritime usage which would equate to 208 million litres if applied regionally [24].

3.5. Pacific Ports
Maritime ports play an essential role, as they offer access to global trading and enable the collection of taxes
on import and other duties. Port development is therefore essential for any country wishing to support its
economic development; however, such development needs to be accompanied by energy efficiency and
sustainability, in order to help thwart the impact of climate change and foster disaster risk management and
resilience.
While international shipping remains the most energy efficient means of mass cargo transport, efforts need to
continue to improve the energy efficiency of domestic shipping and the reduction of its environmental
impact. This also applies to shore-based entities to achieve a more maritime sustainable transportation
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system. It includes the port facility and the land-based (hinterland) transport and infrastructure services that
must deliver an efficient service, reduced carbon footprint and environmental impact, and contribute to the
global effort toward energy efficiency.
With the focus on international and domestic shipping, Pacific port development should work toward creating
an enabling environment for improved efficiency of port infrastructure and operations and reduced
environmental impact, thus providing commercial benefits to the port itself and improving the quality of the
working and living environment for port workers and local communities. One of the main outcomes of the
Third Pacific Regional Energy and Transport Ministers’ meeting which later became a regionally adopted
Framework for Action on Transport Services 2011 – 2020 has a long-term objective of reducing emissions
through a combination of technological and operational improvements, including in the ports and port
infrastructure and for all vessels that operate throughout the Pacific [25].
SPC introduced its Green Pacific Port Project in 2017 focusing on two pilot countries (Solomon Islands and
Tonga)cc. This project seeks to help transform Pacific ports into green ports through the development of
strategic, legal and quality management frameworks that aim to improve the efficiency and sustainability of
port operations with specific focus on energy efficiency, reduced carbon footprint, climate change and
disaster risk management, and waste management and pollution control. The project supports a shift toward
a green and low carbon Pacific maritime industry. Green Pacific Port and MTCC-Pacific projects complement
each other’s activities, building on energy audits and implementing energy-saving initiatives. This coordination
has significantly increased the impact of the project and provided promising results that should be scaled up
across the region. It also creates opportunities for development partners involved in port development, such
as the ADB and the WB, to adapt expertise and activities from the Green Pacific Port and MTCC-Pacific
approach in their development projects.
However, while the attention is given to ports to decarbonize their operations, special consideration must also
be given to the land-based (hinterland) transportation activities as they also contribute to carbon emission in
the transport sector but are not always mentioned as an affiliation to the whole maritime supply chain carbon
emission. Hence, the IPCC carbon accountancy rules should also take into consideration hinterland
transportation as they complement the overall maritime supply chain and are part of the derived demand
from the maritime industry and therefore it’s carbon emission should be accounted in whole and not as a
separated entity.
4. TECHNOLOGY NEEDS AND BARRIERS TO REDUCE GHGE FROM SHIPPING IN THE PACIFIC
4.1. Low Carbon Technology Currently Used or Tested in the Pacific
4.1.1.

Sailing vessel KWAI

Currently, Island Ventures Limited, a company registered in the Cook Islands, owns and operates the SV
Kwaidd (shown in Photo 1 below), a sailing cargo and passenger vessel that is a packet vessel sailing between
Hawaii and the Cook Islands (~3000nm at 6.5kn), offering year-round sailing voyages across the trade winds in
both directions. A round trip (up to three months) allows for half the time at sea and half the time in port or at
anchor. A sailing ship, driven by diesel engine and in part by the wind is a proven, economical vehicle of

cc

https://www.spc.int/updates/news/2018/09/green-pacific-port-initiative-looks-to-improve-port-operations-acrossthe
dd

http://svkwai.com/typical-fuel-analysis-kwai-voyage/
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transportation across the Pacific where fuel is expensive and often scarce. By retrofitting the SV Kwai with sail,
it resulted in fuel savings of up to 60% [23].
Photo 1. Island Ventures Limited
As mentioned in the history section above, in 1981, UNDAT,
UNCTAD and UNESCAP, combined to investigate the potential
design for an energy efficient, government-operated vessel in the
Ha’apai Group in Tonga. The project stalled in 1983 with reluctant
donors citing “insufficient insight into the financial and technical
feasibility of the project” due to insufficient local expertise to enable
continuity of the project.
In 1985, ADB funded engineers overseen by Southampton University
to retrofit an existing small (less than (≤) 300GT) motor vessel
passenger/cargo ship, the MV Cagidonu of the Fiji GSS, with an
auxiliary sail rig. It performed above expectations, with average fuel
savings of up to 20-30% on its inter-island schedules,, increased
stability and passage speeds, and reduced engine wear [20]. The
return on the initial investment of USD 40,000 to retrofit the first
vessel was calculated at 123 per cent on the most favourable routes
and 30 per cent on average routes [26].
4.1.2.

Traditional sailing canoes

The Okeanos Foundation for the Sea is a German philanthropic non-profit organisation with a United States
entity that supports PICs in their efforts to operate and build fossil-fuel free traditional sailing
canoes (vakas) for their daily passenger and cargo transportation
needs, alongside culturally based education and research. The Vaka
Motu is a traditionally-based, double-hull sailing canoe of 14.8
meters in length with a capacity of three tonnes of cargo, eight
passengers and four crew members, built in Resin Epoxy and wood,
and powered by two Perkins 20 HP inboard engines (compatible
with coconut oil).
Okeanos operates a total of six vaka motus at present; two
additional vaka motus will be launched at the beginning of 2019ee to
Photo 2. Okeanos Foundation for the
empower Pacific Island people to implement traditionally based,
Sea sailing canoe
sustainable sea transportation, ensuring independence, cultural
revival and ocean stewardship. Okeanos has been operating the Vaka Motus for several years and has
demonstrated that traditional navigation can be part of the response to Pacific Island needs in sustainable sea
transport.
In Fiji, the National Development Plan and the five-year development plan 2017-2021 specifically refer to the
need to improve maritime safety (ship and navigation safety) and to adapt the Green Growth Framework in
order to improve the operational efficiency of vessels, reinvigorating traditional knowledge of small canoe
use, exploring the potential use of four-stroke outboard motors in Fiji, incorporating incentives to test and
adopt low carbon technologies for domestic shipping, and revitalising the local boatbuilding and shipbuilding
ee

https://okeanos-foundation.org/
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industry. The Fiji Low Emission Development Strategy (LEDS) 2018-2050 provides perspectives for
decarbonisation in all sectors in Fiji by 2050 and information on GHGe from the maritime sector that include
small boats (less than 15 meters in length). Although existing policies and initiatives in Fiji focus on safety,
efficiency, reliability and affordability of shipping services, there is a crucial need for pilot projects to
demonstrate feasibility of low-carbon sea transport and the possibility of adapted, innovative responses to
mobility of people and goods between outer islands. Aligned to the NDP and the Green Growth Framework,
the LEDS strategy specifically proposes to address transition from two-stroke engines to electric motors
and/or sails for small craft used around the country.
Since 2009, the Uto Ni Yalo Trustff has been operating the Vaka Motu ‘Uto Ni Yalo’, a 72-foot solar and windpowered, double-hulled sailing canoe to advance sustainable sea transportation in Fiji and demonstrate how
low carbon sea transport can offset Fiji’s fossil fuel reliance. The Uto Ni Yalo Trust has been contracted by the
Eco Challenge Race 2019 to build 72 20-feet/six-metre canoes that will be donated to communities after the
race in September 2019. SPC is partnering with the Uto Ni Yalo Trust to provide training and equipment
(safety grab bags, electric motors) to enable safe and sustainable community use of the donated canoes. This
will also pilot the viability of small-scale canoes as a model for low-carbon sea transport and green mobility in
remote communities.

Photo 3. Uto Ni Yalo's traditional sailing boat
4.1.3.

GIZ’s project on “Transitioning to Low Carbon Sea Transport”

The Government of the Marshall Islands and the Government of Germany have partnered to support GIZ in its
implementation of the “Transitioning to Low Carbon Sea Transport” project in 2016-2022 with a budget of
EUR 9.5 million. The project is subdivided into two main phases: (1) pollutant emissions and economic frame
conditions are to be evaluated and technical improvements related to ship’s propulsions identified; and (2) a
vessel owned by the governmental shipping agency, the Marshall Islands Shipping Corporation (MISC), will be
outfitted with the developed technology (inter-island trade). Alternatively, a newbuilding vessel or a
retrofitted second-hand vessel may be selected to achieve the ambitious objectives of both the project and
the NDC. Additionally, a water borne transport vehicle will be produced locally (intra-lagoon traffic) within
atolls.
The project includes partners, such as the University of the South Pacific (USP) and the Micronesian Center for
Sustainable Transport (MCST), to assist the country toward its transition to a low-carbon future. The MCST
was established through cooperation between the Republic of the Marshall Islands (RMI) and USP, each of
which is involved in research projects to design ships of low-carbon futures. GIZ is also working closely with
Hochschule Emden-Leer (HEL) and Waan Aelõñ in Majel (WAM) in implementation of the project, providing

ff

https://okeanos-foundation.org/uto-ni-yalo-2/
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research and technical expertise for the design of inter-island motor-sailing freighter and traditional
boatbuilding and operation. The prototype of a low carbon intra-lagoon craft will be developed through the
project.
4.2. Energy-Saving Devices Currently Utilised
From observation, solar power systems with light-emitting diode (LED) lighting could be the most viable retrofitted technology in Fiji and potentially throughout the Pacific. This is because a number of larger, more
established renewable energy technology providers are already providing solar technology in Fiji. Tuvalu was
assessed recently (June 2018) for a solar array to be installed in the shallow tidal waters of their lagoon. This is
of interest to the MTCC-Pacific project because, although it is a land-based system, it will be exposed to harsh
marine conditions, similar to a ship-based system. However, the energy collected by potential ship-board solar
arrays will be stand-alone, not connected to other systems, but will provide a direct current output that can
be connected to a DC load or, via an inverter, to an alternate current load for LED lighting during steaming or
at port, tapping into clean, renewable energy provided by the sun.
A list of some of the countries and vessels that have retrofit/upgraded technology is provided below.
4.2.1.

Fiji

The Government Shipping Services in Suva, Fiji has an onshore, limited-use power supply for its own fleet
with reefer on board. However, no further data is collected on energy consumption, rendering it difficult to
access the fuel savings and GHGe reductions.

Photo 4. Onshore power supply

4.2.2.

Solomon Islands

Franjti shipping company, operates the largest ship, MV Florence, utilising a solar system to operate its lights.
It is also fitted with a shaft generator, utilised during steaming; however, no relevant data is available on its
effectiveness.
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Photo 5. Solar system and shaft generator
4.2.3.

Kiribati

Kiribati’s Coral Sea III has installed solar panels to provide LED lighting for their engine room.

Photo 6. Solar Panel for LED lighting
4.2.4.

Samoa

The Samoa Port Authority’s MV Lady Naomi has LEDs on the cargo deck for lighting. As Samoa has committed
to 100 per cent renewables by 2025, it is possible that all vessels will utilise onshore power supply (OPS).
Currently, only tugboats use OPS when alongside the wharf.
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Photo 7. LED lighting in the cargo hold area

Photo 8. Onshore power supply for tugboats
4.3. MTCC-Pacific Pilot Projects
4.3.1.

Solar photovoltaic (PV) installation on board vessels

One vessel from Vanuatu (landing craft) and one vessel from Samoa (cargo/passenger) have been identified
for pilot projects supporting installation of solar photovoltaic (PV) systems on board vessels to promote
renewable energy on vessels and demonstrate the application of maritime solar energy in PICTs in order to
reduce GHGe and foster low-carbon development in the Pacific maritime transport industry. The solar PV
with batteries will provide a DC output that can be connected to a DC load or via an inverter to an AC load
for lighting and air conditioning, if possible, during steaming and at ports.
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Photo 9. LC Tiwi Trader (Vanuatu)
4.3.2.

Photo 10. MV Lady Samoa III (Samoa)

Feasibility study for the operation of inter-island ship engines with coconut oil biofuel

Photo 11 MV Vanuatu Ferry

The project in Vanuatu will spearhead and demonstrate
the feasibility of alternative solutions to fossil fuel in
order to reduce GHGe. The objective of this project is to
operate auxiliary engines on board the MV Vanuatu
Ferry, using coconut oil biofuel, and to conduct a desktop
analysis of operating the main engine with biofuel. A
literature survey on the use of coconut oils as fuel and its
practical implementation will be conducted. The next
objective will be to investigate the technical effects of
coconut oil use in theory and in practice with the vessel
generator set. The final goal is to install equipment that
can enable the ship’s generator engine to use coconut oil

biofuel during steaming and at ports.
4.4. Needs and Barriers
4.4.1.

Data and Information

During the 2017-2018 consultation process, all PIC participants from governments and ship operators agreed
to provide baseline data on fuel oil consumption. However, it remains a challenge to access reliable,
consistent and timely data and to demonstrate the importance of this data and its benefits to the operators.
There is a need to build capacity around data collection, including demonstration of how results can show
inefficiencies and inform energy savings. Given that international requirements are not applicable to Pacific
vessels of interest for the governments of PICs to reduce GHGe, the adoption of laws applicable to vessels of
15 meters or more, which introduce data collection and energy efficiency indexes, should be associated with
awareness-raising and capacity-building activities.
4.4.2.

Business Management

A fundamental behavioural shift, whereby ship operators fully appreciate the benefits of effective business
management practices, is needed. The capacity-building activities outlined above should not only focus on
energy efficiency measures and data collection but should also provide understanding on how to run maritime
business, operate vessels and ports efficiently, and plan for investments. Trainings targeting the private sector
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too often focus too heavily on technical measures and not enough on business management. A complete
package of business management systems (BMS) could include quality (ISO 9000 or Ship Safety Management
Systems), Energy (ISO 50000 or SEEMP), Environmental (ISO 14000) and Risk (ISO 31000) Management
Systems that are regularly audited by external auditors, who can also deliver training and provide advice to
meet internationally recognised standards. Such training could also include Certificate IV BMS, with basic cost
accounting, legal compliance and planning training modules, to enable more effective business operations.
4.4.3.

Policies, Laws and Standards

As recalled in the FRDP, the Pacific Islands region contributes 0.03 per cent of the world’s total GHGe yet is
amongst the most vulnerable to its effects. Goal 2 of the FRDP and associated priorities aim to implement the
commitment of PICTs to further minimise their emissions, with the most likely potential in electricity
generation and the transport and industrial sectors. At the regional level, the Pacific Resilience Partnership
has been established to facilitate implementation of FRDP and collate lessons learned from priority actions
and projects. There is an opportunity to integrate this framework with projects that seek to reduce GHGe
from shipping and ports and to scale up and replicate these efforts in other countries.
With the Kyoto Protocol in place, the International Maritime Organization (IMO) is tasked with a huge
responsibility to develop policies that are directed towards reducing emissions from the maritime and
shipping sector. This is also another challenge as emissions from the maritime sector are not fixed to a
particular country but are released over international waters to which they are not captured by nor included
in national targets. This has an impact on the governance of CO2 from the maritime sector [12]. Regional
frameworks and declarations have set the direction for a low-carbon future in the Pacific maritime industry.
However, this needs to be translated into the adoption of national policies and laws and emphasise the need
for continued legal capacity development in-country. Most future projects should include components to
provide the legal drafting assistance necessary for the timely adoption of low-carbon maritime policies and
laws. Given the size of maritime administrations, the lack of technical competencies to inspect all vessels
under Pacific flags and the costs of experts to conduct technical surveys on behalf of the administration, the
level of implementation of maritime laws remains low in the Pacific Islands region.
In addition to laws, the introduction of new technologies requires adoption of technical standards. In the
energy sector, several initiatives are introducing labelling and standards for electrical appliances to ensure
energy efficiency requirements are met. It is essential to introduce similar standards for new marine
technology that will be fitted on board vessels in order to maximise the benefit from these technologies
adapted to the environment and operations of ships. Challenges arise due to the lack of technical expertise,
which needs to be developed within the public and private sectors in conjunction with the introduction of
technologies.
4.4.4.

Technology

Given the low level of implementation of existing maritime laws and the time needed to adopt policies and
laws, it is unlikely that mandatory requirements and policies will be given effect in the short- and mediumterm. Most ship operators and government representatives have called for more pilot projects in the region in
order to understand the impact of low-carbon technologies and operations and assess cost-benefits. The ship
operators have indicated that, while policies and laws are incentives, pilot projects trigger the behavioural
change that is sought in this area. It is the direction taken by most of the existing projects in the Pacific, such
as MTCC-Pacific, the GIZ project on transitioning to low-carbon sea transport, and the RMI-USP MCSTgg.

gg

https://www.mcst-rmiusp.org/index.php/projects/current-projects/transitioning-to-low-carbon-sea-transport-tlcseat
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Similar approaches in ports have been initiated by SPC with the Green Pacific Port approach or ADB in port
development projects. Pilot projects must continue to be integrated into all initiatives in the medium term.
One of the main issues that these first initiatives faced in the implementation phase is the unavailability of
new technologies in the region, the lack of local suppliers able to design, install and maintain these
technologies, and the lack of standards. There is Insufficient or absent slip-way capacity and reasonably priced
access providing a recognised standard of engineering fit-out and maintenance. Due to an instable grid,
access to OPS is limited in some countries without overloading local community supply. Unfortunately, where
renewable technologies have been installed on islands, the communities have subsequently purchased often
inefficient electrical appliances with the understanding that the energy is free, without considering the
consequences of limited supply. Lastly, there is a lack of access to affordable marine-grade PV systems, LEDs
and energy efficienthh appliances, such as air-con/fans/vents and refrigeration. Most of the vessels in the
region are old and have no access to affordable fuel flow meters and monitoring equipment to check quality
assurance of diesel fuel supplied.
In several PICs, the private sector is restricted to usual commercial activities and do not invest in technical
areas that request specific expertise. The maritime sector specifically suffers from the lack of service providers
and suppliers for ship and port safety, construction and maintenance [13]. Some countries have seen
development of capacity in the energy sector (renewable energy) due to interventions of development
partners through major projects. This capacity becomes available for ports but is almost inexistent for ships
due to the inherent specificities of ships. There is a strong need to build the capacity of the private sector in
the area of maritime energy.
4.4.5.

Educational

A multilateral Memorandum of Understanding (MOU) on the recognition of training and certification of
seafarers for service on board vessels registered in PICTs has been in place since 2005.ii It addresses the
mutual recognition of training and certification for seafarers serving on vessels that are entitled to fly the flags
of member states in the Pacific region.
At present, there are 14 national Maritime Training Institutions (MTIs) that provide differing levels of seafarer
training in the Pacific Islands region.jj The majority of MTIs provide training at ratings level for the deck and
engine room, catering and hospitality, and fishing fleets. While some MTIs limit their qualifications to
seafarers on domestic coastal and inter-island trade, others train toward achieving qualifications accepted by
the international shipping industry. MTIs within the Pacific Islands region rarely offer training for maritime
administration and port roles and local seafarers are often unwilling to take lower paid positions in shorebased administrations. Many MTIs in PICTs do not have adequate resources and infrastructure, including
bridge simulator and engine rooms, machining, fabrication workshops, advanced firefighting and survival
training facilities, computer laboratories, adequate library facilities and dedicated navigational rooms with
either electronic or navigational charts to offer officer-level training. The MTIs in Fiji and PNG are the only
ones that offer senior-level training.

hh

Energy efficient appliances are determined through a rating system that assigns stars to appliances based on their
level of energy efficiency. The ratings have been set by recognised organisations.
ii
The following are parties to the MoU: Cook Islands, Federation State of Micronesia, Fiji, Kiribati, Marshall Islands,
Nauru, Niue, Palau, Papua New Guinea, Samoa, Solomon Islands, Tonga, Tuvalu and Vanuatu.
jj
These maritime training institutes are in Federated States of Micronesia, Fiji, French Polynesia, Kiribati, Marshall
Islands, New Caledonia, Papua New Guinea, Samoa, Solomon Islands, Tonga, Tuvalu, Vanuatu, plus fisheries training
colleges in Papua New Guinea and Kiribati. SPC (2011), Sectoral Notes Maritime Transport, (page 5), Secretariat of the
Pacific Community, Suva.
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This results in a shortage of skilled human personnel for the administrative roles that are essential for
effective regulatory oversight of the maritime industry [14]. It is amplified by the introduction of new
mandatory instruments for the maritime industry, such as ship energy efficiency and air pollution prevention.
To supplement the role of the MTIs in the Pacific region, there is a wide range of capacity development
initiatives provided in the region by development partners and regional organisations/academia. These
include universities that offer under- and post-graduate courses or programmes on maritime transport,
maritime law, ports, etc.; international and regional partners and private training institutions that offer
courses on various aspects of maritime transport; and South-South cooperation.
In many PICs, however, narrow industrial bases, weak private sectors, and small domestic markets limit
employment opportunities. These limitations fuel a growing problem in the Pacific: emigration, which results
in increased remittances but also reduces human resources (i.e. brain drain) and triggers frequent turnover
that, in turn, increases demand for new training opportunities. Breaking this vicious cycle requires investment
in the Pacific MTIs in conjunction with the development of capacity in the private sector and the introduction
of new technologies and new concept vessels in the Pacific region. Major projects should include the
introduction of new technologies, development of new qualifications for users and providers, and adoption of
adapted standards and laws.
4.4.6.

Financial

Shipping is generally a marginal business in the Pacific with more than 2000 private domestic ships primarily
focused on servicing more than 1000 Pacific islands in each jurisdictional boundary (out to the edge of their
EEZs or negotiated shared borders). Many uneconomical routes are serviced by both government and private
shipping companies that sometimes create inequitable advantage[15]. Because shipping business in the
Pacific does not provide adequate revenues, ship operators refrain from buying new ships, or investing in ship
maintenance, retrofit or safety. The result is that the Pacific fleet is generally in poor condition and has a low
level of investment in equipment.
In order to overcome marginal routes, governments subsidise and operate ships themselves. This results in
incentives that further compromise private sector investment in shipping. Political interference and lack of
transparency in shipping schemes also bring risk that prevents private financing.
To address these issues, it is essential to adopt an innovative approach to financing the transition to lowcarbon maritime transport through the support of small maritime businesses.
5. MEDIUM- AND LONG-TERM PERSPECTIVES
5.1. MTCC-Pacific Pilot
Mobility in the Pacific underpins the sustainable development of SIDS. In the PICs, the maritime sector offers a
wide range of opportunities ranging from fisheries and marine tourism to leisure and shipping. These sectors
provide essential services, jobs and resources for community livelihoods that are critical for supporting the
socio-economic needs (e.g. education; healthcare; employment; tourism; emergency services; import and
export of materials and goods) of isolated and small communities, which are crucial for sustainable
development. The mobility and safe transport of people and goods between the outer islands and to/from the
main centres, the need to reduce reliance on fuel oil and GHGe, and the opportunity to introduce modern
practises and revive cultural heritage are priorities of Pacific Islands governments to support sustainable
economic development. Priorities and candidate measures are listed in Appendix 2 and collected from the
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various consultative activities conducted in 2017-2018 by MTCC-Pacific. Programmes and projects needed
over the course of the next 10 years are outlined below.
5.1.1.

Implementation of demonstration and proof-of-concept projects

Of the viable options listed in the IMO Air pollution and Energy Efficiency Study 1, 2015 and GloMEEP 2017
(Appendix 3A & Appendix 3B) for the Pacific, renewable energy technologies are the most likely to be adapted
to existing vessels in the medium term. More specifically, solar (PV), propeller optimization (PBCF), hull
coating, hull cleaning, and slow steaming in combination can improve ship energy efficiency up to 30 per cent,
in addition to optimised operations possibly with biofuel that could save up to 60 per cent energy. Confirmed
by pilot projects and upscaling, this would support targets to reduce GHGe by 40 per cent by 2030 in
countries where a reasonable number of vessels operate. The process of collecting fuel oil consumption data
from various partners, such as MTCC-Pacific, GIZ, ADB, is fundamental to inform decisions in the near future
and guide demonstration projects and private investment.
Revitalising traditional sailing is key to encourage the uptake of low carbon shipping and raise awareness of
the options that already exist to reduce fuel use for maritime transport. This will help include small crafts in
approaches to reduce reliance on fossil fuels and low carbon development and to raise awareness in
communities and influence positive behavioural changes. Traditional sailing vessels can play a major role in
inter-island or intra-lagoon sea transport and thus significantly contribute to GHGe reduction targets.
Complementary projects should include ports and upscaling initiatives, such as the SPC Green Pacific Port
approach [16] piloted in Tonga and Solomon Islands that achieved 10-15 per cent reduction of energy
consumption and GHGe from port operations and infrastructure. Such an initiative includes measures related
to promoting green shipping, pollution prevention, energy management, and climate resilience of port
infrastructure and operations.
5.1.2.

Data collection and analysis

All pilot projects will need to collect and analyse data on energy consumption and GHGe [17] to inform and
guide operators toward energy efficient operations and investment in new technology and new concept
vessels/equipment. Such an approach to data collection clearly demonstrates the potential and benefits of
uptaking new technologies and operations in the Pacific maritime transport sector. Reconciling and modelling
the data with information related to the Pacific fleet will inform baseline targets, policy and decision making.
5.1.3.

Research and education

In preparation for 2050, applied research is an essential component that needs to be undertaken now in
partnership with leading research institutes in developed countries. Research projects are underway in the
Pacific region with the aim to develop solutions in support of energy efficiency, in collaboration with
universities worldwide. The University of the South Pacific’s Centre for Environment and Sustainable
Development (PaCE-SD) together with the Micronesian Centre for Sustainable Transport (MCST) has an
ongoing partnership since 2012 whereby Fiji-focused research was carried out in collaboration with a small
but collaborative maritime stakeholders in developing alternative energy sea transport for Oceania
communities (Prasad, et al., 2013) [21]. This collaboration led to the Sustainable Sea Transport Talanoa (SSTT)
in 2012 – a workshop that brought together both local and international maritime stakeholders to discuss
ways forward in the development of alternative energy solutions for sea transport in Oceania. The outcome
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from the SSTT led to the current research and pilot projects that the joint USP-MCST are currently involved in
such as the Pacific Blue Shipping Partnership.
The Pacific Blue Shipping Partnership (PBSP) initiative was initiated by the current PM of Fiji Frank
Bainimarama and RMI President Hilda Heine at the One Planet Summit in New York and later supported by
Ministers and government representatives of Vanuatu, Tuvalu, Solomon Islands, Kiribati, and Tonga in April
2019. The PBSP is a country-driven initiative that focuses on large-scale financial investment by both bilateral
donor assistance in an effort to minimize carbon emissions in the shipping sector by 2050 with a reduction of
40% by 2030. This ambitious country-driven initiative will help catalyse the transition in the shipping sector
from its current carbon emission levels to a more sustainable, resilient and low carbon one.
Education and vocational trainings have a major role to play in the transitional period over the next 10 years.
Such trainings should shape the profile of maritime professionals who will work on board ships, in shipping
companies, in ports and in government. They will influence the necessary behavioural change that is required
for a shift in how the maritime industry operates in the Pacific Islands region and toward a low-carbon future.
5.1.4.

Gender and mainstreaming

Established networks of women in maritime, such as the Pacific Women in Maritime Association (PacWIMA),
and the recent development of a Regional Strategy for Pacific Women in Maritimekk has created an enabling
environment for the contribution and leadership of women in the Pacific maritime sector. IMO and SPC
partnership and support have demonstrated significant results. Investment in new areas, such as maritime
energy, to support gender equality offers an opportunity to facilitate access to new maritime career pathways
for women. The development of module 2 of the Pacific Gender and Climate Change Toolkit for the maritime
sector has used the example of MTCC-Pacific interventions to propose objectives and indicators to
mainstream gender into all climate change related initiatives in the Pacific.
Capacity-building activities and pilot projects should facilitate and proactively consider gender issues to build
tomorrow’s Pacific maritime transport.
5.1.5.

Policies and laws

There is a clear need for policies and laws that will enable a paradigm shift to low emission sea transportation.
Older vessels are still brought into the region and are likely to be used for another 10-20 years. Developing
and adopting innovative, incentive policies and laws will help shape the future of sea transportation for 2030
onwards. Innovative, incentive policies and laws should cover development and implementation of low
carbon technologies standards, technical regulations for ships, infrastructure development for ship building
and maintenance.
5.1.6.

Private sector development

This paradigm shift will not operate if Pacific small- and medium-sized maritime enterprises do not improve
the efficiency of their business model and do not understand the benefit of embracing low-carbon futures.
Support to the private sector should be at the core of initiatives of development partners and of government
policies. Together with capacity development, business management and financing, support to the private
sector will stimulate job growth and investment and, in turn, help increase profitability of maritime business in

kk

The Regional Strategy for Pacific Women in Maritime was set as a priority by the Transport Ministers at their third
regional meeting in 2017 – the Strategy will be presented to Pacific Transport Ministers in September 2019 at their
fourth meeting in Apia, Samoa.
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the Pacific region. Support to the private sector will involve small- and medium-sized enterprises operating
maritime infrastructure and ships and supplying technologies and equipment.
5.1.7.

Financing

In the short term, financing the transition to low-carbon maritime transport needs to focus on the above
measures as proof-of-concept in countries and with operators able to champion initiatives and commit to
small-scale investments. The objective is to trigger an investment domino effect among maritime operators in
the Pacific, building on the leadership and initiatives of governments.
However, a large-scale transition aligning to targets, such as 40 per cent GHGe reduction by 2030 and full
decarbonisation by 2050, will require innovative and significant resource mobilization in the next 10 years. Fiji
and Marshall Islands have taken the lead to mobilise partners for the Green Climate Fund (GCF) and blended
finance opportunities. This approach includes innovative financial instruments, such as Blue Bond instruments
[18], in addition to climate financing and grants from development partners. Since the November 2018
Regional Transport Forum and establishment of a Sustainable Transport Finance Working Group to assess and
consultatively develop options for accessing relevant funding, related discussions have been ongoing.
5.1.8.

2050 Horizon

From the most recent developments in the Pacific region, the direction is being set by leaders to fully
decarbonise the Pacific transport sector by 2050 [19] while also mobilising PICs to advocate for the same
targets within the international shipping sector. Targets in NDCs and for the region will guide the above
medium- and long-term actions to meet the objectives.
Building on the 2020-2030 programmes and measures above, the 2030-2050 should allow the
implementation of a global vessel replacement and port development programmes and large-scale financing
in the Pacific to achieve the full decarbonisation objectives that are being discussed by Pacific Island leaders.
These programmes will support community-based approaches to the mobility of people and goods in the
Pacific with an emphasis on the needs and rights of communities to mobility.

Appendices
Appendix 1A: Ships Registers
Appendix 1B: PICs NDCs
Appendix 2: DNBA Matrix
Appendix 3A: Summaries of Technologies: IMO Air Pollution and Energy Efficiency Study
Appendix 3B: GloMEEP Technologies
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Appendix 1a MTCC-Pacific Ship Registers
Country A

Total

>130kW

>400GT

>15m

>2012

>2000

<1990

Unclassified

1

19902000
0

Cargo

3

-

1

2

-

1

0

Landing Craft
(LC/MV)
Passenger (Pax)

8

-

6

4

4

6

1

1

0

1023

-

0

42

-

-

-

-

-

Ro-ro Pax & Cargo

8

-

7

8

-

-

-

-

8

Tourist vessel

399

-

4

33

-

-

-

-

-

Traditional sailing
canoe
Tugs

1

-

0

1

-

1

0

0

0

24

-

1

15

-

-

-

-

-

Fishing

505

Total

1971

0

19

105

4

8

1

2

8

Cargo/Pax

3

3

1

3

0

1

2

0

0

Passenger

3

3

2

3

0

2

1

0

0

Fishing

6

-

-

-

-

-

-

-

-

Total

6

6

3

6

0

3

3

0

0

Cargo/Pax

8

0

3

7

1

3

3

2

0

Landing Craft

5

0

3

5

1

3

0

2

0

Tugs

2

0

0

2

0

0

0

2

0

Total

15

0

6

14

2

6

3

6

0

Cargo/Pax

22

-

2

21

1

3

3

15

1

Landing Craft

9

-

1

9

?

-

-

-

9

Tugs/Pilot Boat

7

-

0

3

?

-

-

-

7

Total

38

-

3

33

1

3

3

15

17

Cargo

3

3

0

3

0

1

0

1

1

Cargo/Pax

18

18

4

21

14

34

1

3

2

Passenger

3

2

0

0

3

3

0

0

1

Special Purpose

3

1

1

1

1

3

0

0

0

Total

27

24

5

25

18

41

1

4

4

Cargo

17

17

3

16

0

3

4

10

0

Cargo/Pax

26

23

15

26

0

1

5

20

0

Landing Craft

34

34

12

33

7

16

9

9

0

Passenger

27

25

2

23

0

4

3

20

0

Tugs

67

66

0

67

11

25

23

16

0

Fishing

29

-

-

-

-

-

-

-

-

Total

200

165

32

165

18

49

44

75

0

Country B

Country C

Country D

Country E

Country F
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Appendix 1b Summary of Transport in NDCs in the target countries

Country
Fiji
Solomon Islands

Samoa

Tuvalu
Vanuatu
Kiribati

Marshall Islands

Transport Sector in NDC
(mentioned as sector covered, GHGe target, mitigation
actions)
Fuel switching (either biofuels or electricity) rather than
mode changing, e.g. to improve public transport systems
Transport highlighted as sector covered by economy-wide
NDC target
Regulation in place to restrict emissions from vehicles to a
certain level. However, enforcement has not been
possible due to a lack of technical capacity, technological
capacity and financial resources. Enforcement of this
regulation will have significant impact on reducing
emissions from this sector.
Planning to address growing emissions in the transport
sector, as evidenced by the increased numbers of vehicles
on land and vessels for sea transport, through
technological innovations
Transport highlighted as sector covered by economy-wide
(I)NDC target
Use of coconut oil as biodiesel for transport
Transport GHGe target: 16% below BAU in 2025 (27%
below BAU in 2030)
• Introduction of electric vehicles
• Introduction of solar-charged electric lagoon transport
• Replanting and expansion of coconut oil production for
use in electricity and transport sectors blended with diesel
• Emission standards for current vehicles, vehicle
inspections and maintenance
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Appendix 2: Drivers-Needs-Barriers-Actions (D-N-B-A) Matrix compiled from 11 Workshops, Submissions and Reports
Theme

Drivers

Needs

Barriers

Actions

PICT perspectives
National Framework

Recommendations

•

National Action Plan
(NAP) GHGe targets
aligned to international
obligations (NDC) and
supported by regional
frameworks and
declarations, including
the Majuro Declaration,
Framework for Resilient
Development in the
Pacific (FRDP) Goal 2 on
low carbon development,
and Framework for
Action on Transport
Services (FATS) Theme 5

• Collect and share reliable,
accurate and quality MTS
oriented data
• Promote RET

Short term (2018)

• Absence or lack of reliable data
regarding GHGe by sectors
including air, land and
sea/maritime transport

• Collect and analyse relevant data related to
GHGe by sectors for informed decision-making
and adoption of relevant indicators and targets

Medium term (2023)

Long term (2030)

• Very old domestic fleet with some
vessel engines designed before
the fuel crisis of 1973

• Reduction in GHGe as a long-term exercise:
o Raise awareness and develop capacity of ship
and port operators on new technologies and
operations
o Cost-benefit analysis (CBA) for
replacing/retrofitting domestic vessels

R1. Adopt data collection (DC) methods and systems to
establish the country GHGe status and identify gaps
Pilot projects

• Lead by example to reduce
GHGe from MT in the
Pacific under regional
frameworks

• Reduced fuel oil
consumption (FOC) from
domestic ships and
energy consumption in
ports
• Proof-of-concept

• Lack of expertise and capacity to
use new technologies
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initiatives
• Adapted tools and smallscale projects
• Enhance capacity of PICs
to implement and verify
compliance with
international regulations

Recommendations

• Lack of expertise and adapted
tools and technical solutions
readily available to improve
energy management in the Pacific
MTS
• Lack of technical expertise in
GHGe

o Finance (loan facility, incentives, etc.)
o Implement projects that include capacity
development activities and proof-of-concept
initiatives
o Develop adapted tools and small-scale
projects to introduce energy management,
improve quality management and implement
energy audit in the MTS
o Implement research and economic, policy,
safety, technical and legal analysis on new
technologies adapted to the Pacific MTS

Short term (2018)

Medium term (2023)

Long term (2030)

R2. Develop vocational training and qualifications for ship
energy efficient (SEE) transport and new technologies

R7. Implement green port and
shipping programmes

R8. Implement (SEE) vessel replacement
programmes and major green infrastructure
projects in ports

R3. Train maritime personnel for the implementation of
energy efficient measures in the MTS
R4. Implement pilot-projects on the uptake of new
technologies and operations in MTS
R5. Develop adapted tools and small-scale projects for
energy management in maritime
R6. Facilitate research programmes in the Pacific
Pacific Maritime Transport Sector perspectives
Costs

• Costs of energy

• Reduce energy
consumption in ports
• Reduced FOC from
domestic ships
• Cold ironing/Onshore

• Costs of implementation of
energy consumption reduction
projects
• Lack of government support (most
ports are SoEs)
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• Conduct energy audit to determine energy
consumption reduction project technical
feasibility, return on investment, benefit of
reducing GHGe
• Infrastructure development in ports to provide

Power Supply (OPS) to
save energy/costs

• Transition costs for additional or
change of equipment

• Implement Energy
Management Systems
(EnMS) in shipping
companies to improve
practices
Recommendations

Short term (2018)

• Implement Safe Operations Plan & SEEMP
including energy management with the support
of SPC (PIDSS and MTCC-Pacific)

Medium term (2023)

R9. Conduct annual energy audits and implement shortterm energy savings projects in MT
R10. Develop integrated solutions for green port/green
shipping/green supply chain

OPS, including dry-docks with support from the
government

R13. CBA of long-term energy
savings project in MT involving
hard infrastructure
development (e.g. alternative
fuels, energy and efficiency)

Long term (2030)
R14.

Invest in green technologies for the MTS

R15. Implement SEE vessel replacement
programmes

R11. Implement existing tools (e.g. Ship Energy Efficiency
Management Plan (SEEMP)) to improve ship energy
efficiency (SEE) and start plans for long-term
alternatives through a SEE vessel replacement
programme
R12. Assess feasibility of Onshore Power Supply (OPS) in
Pacific ports especially where renewable energy (e.g.
solar) is used
National Framework

• National initiatives/NAPs
(e.g. Green Growth
frameworks, GHGe targets
and KEPIs) for
environmental protection
(e.g. MARPOL)

• Collect baseline data to
show reduction in FOC
and air pollution
• Consistent approach to
environmental protection
in domestic shipping and
ports

• No transparency in the use of data • Awareness and capacity building for the
collected to improve systems –
implementation of innovative technical solutions
lack of open and timely process
• Consistent energy management with indicators
and targets for ports
• Collect data and provide accessibility to data to
use in fuel saving measures through a public
website with dedicated verifiable data
• Consistent approach in domestic shipping and
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port for environment protection that integrates
pollution prevention, reducing GHGe, water
quality and waste management etc.
• Implementation of Green MTS initiatives and
incentives (e.g. Green Ports and Green Shipping
concepts)
Recommendations

Short term (2018)

Medium term (2023)

Long term (2030)

R16. Collect, analyse and communicate data related to
GHGe from the MTS to raise awareness on targets for
domestic shipping and ports
Profitability

• Improve profitability of
ships and reliability and
efficiency of domestic
shipping

• Appropriate regulatory
and technical measures
adapted to the size of the
vessels and the capacity
and resources of
shipowners
• Training on safety and
efficiency (e.g. energy
efficiency), etc.

• Measures are often adapted to
vessels of more than 50 meters
while most domestic vessels are
under this size and old

• Infrastructure development in outer islands to
facilitate domestic shipping

• Lack of infrastructure in outer
islands to accommodate domestic
vessels

• Reduce lost time for
berthing communication
• Financial assistance to
purchase new technology
and/or vessels

Recommendations

Short term (2018)

Medium term (2023)

R17. Conduct CBA for new technologies on board small
vessels (less than 50 meters)

Long term (2030)
R21. Green maritime infrastructure in outer
islands in place (e.g. solar OPS)
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R18. Train crews specifically on energy efficient
operations and technologies of ships
R19. Support training, improved infrastructure (e.g. drydocks), technology transfer and competitiveness
R20. Maritime infrastructure study made available for
public submissions (open access)
Reputation

Recommendations

Standards

• Good reputation

• Improve the reputation of
MTS with regard to the
protection of the
environment and the
GHGe

Short term (2018)

• Lack of communication on efforts
to reduce energy consumption
and GHGe in shipping and ports

Medium term (2023)

• ISO certification for energy management, quality
management and environmental protection
• Communicate efforts to implement energy
efficient measure in domestic shipping in Fiji
Long term (2030)

R22. Promote and advocate for green port and shipping
approaches

R23. Awareness campaigns on
Green Port and Shipping

• Improved standards of the
MTS (e.g. safety, training,
pollution prevention and
energy efficiency)

• Lack of support to provide
information and technical tools on
energy efficiency

• Support from government through subsidies and
tax incentives for safety, energy efficiency
equipment, ship building and maintenance

• Lack of expertise, equipment and
capacity to implement
international requirements

• Incentives for the establishment of competitive
shore services for ships

• Revive or develop
capabilities in the PICs to
build and maintain new
concept equipment and
vessels
• Improve shore services
and supply for shipboard
electronic equipment and
systems (radars, gyrocompasses, GPS, Radios,
AIS, computerised
systems (e.g. SMS-SEEMS
App))
• Consider inclusion of
outboard small vessels in

• Lack of shore service and repair
contractors
• Lack of available electronic
equipment and systems
• Lack of dry-dock facilities
• Lack of infrastructure in outer
islands to accommodate domestic
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• Technology transfer
• Reduce costs of electronic systems for ships
through lowered taxes and duties
• Availability of new equipment that is affordable
to communities
• Technical support and capacity building provided
by MTCC-Pacific to implement adapted measures
• Infrastructure development in outer islands to

measures to reduce FOC
and GHGe, taking into
account the basic mobility
needs of communities

vessels

facilitate domestic shipping and Pacific ports to
provide onshore power supply
• Capacity-building in ports on international
requirements and best practises

• Regular hull cleaning with
adapted hull coating
systems compliant with
best standards and
independent inspection
• Monitoring equipmentair pollution, including
GHGe at ports, ship data
loggers and fuel quality
control, etc.
Recommendations

Short term (2018)
R24. Develop vocational training for the MTS on
sustainable shipping and green maritime infrastructure
R25. Develop and implement short training courses for
the MTS on energy efficiency standards and
technologies
R26. Assess feasibility of energy efficient technologies
for small vessels
R27. Review/adopt government incentives/requirements
for safety, energy efficiency equipment, ship building
and maintenance

Medium term (2023)
R31. Revive local shipyards for
new concept, and implement
certified quality standards for
operational, energy and
environmental systems and
processes in ports
R32. Implement quality
standards on board ships for
safety and SEE that are
regularly audited

R28. Review/adopt incentives to install minimum safety
electronic equipment and energy efficient technologies
R29. Review/develop operational, energy and
environmental systems and processes in ports aligned
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Long term (2030)
R33. Implement sustainable sea transport (SST)
and green maritime infrastructure training
R34. Operate shipyards equipped for new
concept vessels
R35. Implement consistent green port
governance based on quality standards for
green shipping- green ports

to quality standards and IAPH tools
R30. Develop/review adapted quality management
systems (QMS) on board vessels and in shipping
companies including energy efficiency processes
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Appendix 3A: Summaries of Technologies: IMO Air Pollution and Energy Efficiency Study
IMO Air Pollution & Energy Effieciency Study 1, 2015
Abrev.

Remarks

↓CO2 %

FE

Summary of Abatement/Control Measures
high FE
EEDI (10% ↓CO2/tonne-mile >2015 20% >2020 30% >2030)
30
Required due to regulation.
Newbuilds >400gt
Slow steaming: with de-rating (SSDR)/re-tuning/slide valves
New MDE needed
30
Wind – sail/kites
Capital cost
25

SS

Slow steaming: no de-rating

FE

Propeller optimization

FE
SS

25

Fuel savings, increased travel
time

20

FT-WiFE Water-in-fuel emulsion

20

FE

Air lubrication

15

Retro-fit or newbuild required

FE

Solar

15

Retro-fit or newbuild required

FE

Wind – Fletner rotors

FE

Hull coatings

10

Material and dry dock costs

FE

Hull cleaning

10

Labour and dry dock costs

12.5

FE-Mon Weather routeing

10

FT-Cat

10

Colloidal catalyst (Ce & V)

FS-HFO HFO – distillate – ↑energy content

Design, commercialization

10

Fuel cost/availability

7.5

Fuel cost/availability
Driven by S regulations

FS-HFO HFO – distillate
FE

Ballast water (BW) and trim

5

FE

Construction weight

5

Newbuild required

FE

Aerodynamics

5

Retro-fit or newbuild required

5
5

New MDE needed

FE-Mon Auto-pilot upgrades
FE-Eng

Real time tuning of fuel injection, timing and pressure, and derating
Abbrev. NOTES
FE

Fuel efficiency (excludes engine and fuel) options

FE-Eng

Fuel efficiency - engine options
FE-Mon Fuel efficiency – monitoring options
FT
Fuel Treatments
SS

Slow Steaming (100% load - >40% load)

Appendix 3B: GloMEEP Technologies
TECHNOLOGIES
NAME
FUNCTION
MACHINERY
Auxiliary systems
optimization
Engine de-rating

Engine
performance
optimization
(automatic)

TECHNICAL
MATURITY

APPLICABILITY

Optimization of auxiliary systems to actual
operational profiles, not design conditions

Semimature

All vessels

De-rating an engine for reduction of the
vessel's maximum speed to increase its
efficiency by limiting the potential power
output
Automatic increase of engine efficiency
through testing and tuning according to
actual operational load and conditions

Semimature

Vessels sailing
10-15% slower
than design
speed
Mainly for two
stroke engines
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Semimature

Engine
performance
optimization
(manual)
Exhaust gas
boilers on
auxiliary engines

Manual increase of engine efficiency through
testing and tuning according to actual
operational load and conditions

Mature

All vessels

Exhaust gas boilers recover the heat from the
exhaust gas of auxiliary engines to generate
steam, hot water or heat for process heating

Semimature

Vessels without
shaft generator

Hybridization
(plug-in or
conventional)

Use of electricity to replace various modes of
power consumption

Semimature

Improved
auxiliary engine
load

Increase of the auxiliary engine load and
efficiency by reducing the number of
auxiliary engines running

Semimature

Vessels with
large
fluctuations in
power output
(ferries,
offshore
vessels, tugs)
All vessels

Shaft generator

Production of electricity from the main
propulsion engine

Mature

Shore power

Use of cold ironing in ports to reduce fuel
consumption on power producing engines

Semimature

Steam plant
operation
improvement
Waste heat
recovery systems

Improve operations and maintenance of
steam plant system saving fuel on oil fired
boiler
Recover thermal energy from the exhaust gas
and convert it into electrical energy

Mature

Use of air injection on the wetted hull
surfaces to improve a ship’s hydrodynamic
performance
Removal of fouling on the hull to increase the
vessel's hydrodynamic performance

Semimature

Most vessels in
deep sea trade

Mature

All vessels

Reduction of the hull's resistance through
water
Optimizing the hull for lower resistance
through water

Mature

All vessels

Mature

All vessels

Retrofitting the bulbous bow, optimizing
thruster tunnels or bilge keel to reduce
resistance
Removal of fouling on the propeller

Mature

All vessels

Mature

All vessels

PROPULSION AND
HULL
IMPROVEMENTS
Air cavity
lubrication
Hull cleaning
Hull coating
Hull form
optimization
Hull retrofitting

Propeller
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Semimature

All vessels with
high power
needs and long
transits
For smaller
vessels and in
ports with
developed
solutions for
larger vessels
Mainly crude
and product
tankers
All vessels with
engines above
10 MW

polishing
Propeller
retrofitting
Propulsion
Improving Devices
(PIDs)
ENERGY
CONSUMERS
Cargo handling
systems (Cargo
discharge
operation)
Energy efficient
lighting system

Retrofitting the propeller to increase
efficiency
Installation of propulsion improving devices

Semimature
Mature

All vessels

Reduction of energy consumption while
discharging crude oil by use of model-based
studies of the discharge operation

Semimature

Tankers

Use of energy efficient lighting equipment,
such as LED light, to increase efficiency and
remove heat loss from light devices
Regulating the frequency of the motors in
order to adapt the motor optimized load

Mature

All vessels

Mature

All vessels

Use sails or wings to replace some of the
propulsion power needed

Immature

Flettner rotors

Use Flettner rotors to generate power from
wind energy

Immature

Kite

Use of a kite to replace some of the
propulsion power needed

Immature

Vessels with
enough place
on deck
(general cargo,
tankers,
bulkers)
Dependent on
trading area
and sufficient
free decksurface
All vessels

Solar panels

Installation of solar panels for conversion of
solar energy to electricity

Immature

Dependent on
trading area
and sufficient
free decksurface

Use of an automatic system to control the
vessel's rudder in a more energy efficient
manner

Mature

All vessels

Use of optimized pitch settings and propeller
speed for optimized efficiency of propulsion
system
Optimize the operation in DP mode

Mature

For vessels with
controllable
pitch propeller
Vessels with DP

Frequency
controlled electric
motors
ENERGY
RECOVERY
Fixed sails or
wings

TECHNICAL
SOLUTIONS FOR
OPTIMIZING
OPERATION
Autopilot
adjustment and
use
Combinator
optimizing
Efficient DP
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Semi-

All vessels

Operation
Speed
management

Management of the vessel's speed in the
most efficient manner

mature
Semimature

mode
All vessels

Trim and draft
optimization

Optimizing the trim and draft to reduce the
vessel's water resistance

Semimature

All vessels

Weather routing

Inclusion of weather conditions when
planning a voyage

Mature

All vessels

TECHNICAL
MATURITY

Definitions of maturity levels according to
uptake across the maritime industry, and
degree of proven technology/principle

Mature

Proven, new or existing technology/principle,
with high uptake across the industry

Semi-mature

Proven, new or existing technology/principle,
but with limited uptake across the industry

Immature

New unproven, unproven existing, or proven
existing technology/principle but with very
few installations and little to no operational
experience
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