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Executive summary 

This report of the pilot project 1 on uptake of ship energy efficient technology report is one the 
deliverables under SPC-IMO contract from the Maritime Technology Cooperation Centre in the Pacific 
(MTCC-Pacific). This report aims at providing specific results on the uptake of ship energy efficient 
technology and also a summary of the results achieved at ports. The report builds on MTCC-Pacific 
capacity-building activities conducted in 2017-2019 during which consultation was carried out with 
ship and port operators and government officials. It also uses information from the report submitted 
on National Technology Needs Assessment Report.   

As part of the pilot-project, MTCC-Pacific installed a solar system on a domestic vessel operated by a 
private ship operator in Vanuatu. A landing craft “Tiwi Trader”, built in 1979, was chosen for the pilot 
project after the ship operator had fulfilled the prerequisite, by successfully implementing the Pacific 
Islands Domestic Ship Safety Programme’s (PIDSS) Safe Management System (SMS) which is 
integrated with Ship Energy Efficiency Management Plan (SEEMP). The due process also ensured a 
consistent approach to improve safety while reaping maximum benefit through an uptake of a 
renewable energy technology.  

The baseline study of the fuel oil consumption data collected through SEEMP indicated 32% savings 
from the systems according to the vessel’s operating pattern with the return of investments in just 
over 1 year 5 months. The installed solar power supplements the diesel generators power supply and 
reduces its electric load during steaming. The solar array installed is 18 x 305W modules with a total 
of 5.49kW charge capacity produced power from the sun. The energy collected by the solar panel 
array is a stand-alone solar power system that is connected via an inverter to an AC load for lighting, 
air conditioning, fresh water pump and general purpose outlet (cooking).  

In the past 3 months after installation, 87% greenhouse gas (GHG) emissions were reduced when the 
vessel was at port/anchorage. Overall analysis indicated that the ship operator had reduced 58% of 
GHG emissions in just 3 months. In a short period, huge savings has been achieved but more data 
needs to be collected to make comparison of similar voyage data to evaluate the overall savings 
appropriately.  

We have also examined a broad portfolio of technology and operational options that could reduce up 
to 44% of overall fuel consumption of this vessel based on minimum of 30% savings from the solar 
system. There are measures that have been identified for further savings which may have positive 
effect, but for which it cannot be adequately evaluated yet due to lack of accurate and reliable 
information and data. The further measures will require more in-depth analysis, including estimation 
of the potential cost and savings. 

Solar systems are applicable to all ages of vessels trading in the Pacific islands areas and is one of the 
potential immediate technical measure that could be adopted by the aging fleet in the region and 
significantly contribute to explore targets of 40% GHG emissions reduction by 2030 as discussed in the 
last events in the region. The MTCC-Pacific pilot project is also a way of promoting renewable energy 
on board ships but the crucial need to collect reliable data and information on fuel consumption to 
ensure informed decision-making by ship operators.   
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1. Introduction 

The Pacific Island region represents an enormous diversity in physical geography and culture, 
languages and social-political organization, size and resource endowment. Spread over an area of 
thirty million square kilometers of the Pacific Ocean, and stretching from the Commonwealth of the 
Northern Mariana Islands (United States) in the north-west Pacific to Pitcairn Islands (United Kingdom) 
in the south east, are at least 7,500 islands of which around 500 are inhabited. While Papua New 
Guinea represents a land area of 460,000 square kilometers and over 7 million people, the rest of the 
Pacific Island Countries and Territories (PICTs) represent 10 million people and 100,000 square 
kilometers land having jurisdiction on a sea area of 30 million square kilometers. There are 22 PICTs1 
that are members of various regional organisations and agencies and form a consistent group of small 
islands nations in the Pacific region. The fourteen Pacific Island Countries (PICs) are all Small Island 
Developing States (SIDS)2 and four are Least Developed Countries (LDCs)3. 

The maritime sector is crucial for national development and social cohesion in any modern society, 
but more so for maritime nations of the Pacific region, which depend primarily on the sea for 
commerce, trade and mobility. According to the World Bank total imports of goods and services in the 
Pacific accounted for 67% of GDP compared to the world average of 30%. The sector is central to the 
lives of Pacific Islanders, serving as the backbone of domestic inter-island transport, often providing 
the only means of access to and from smaller outer islands to meet key socio-economic needs for 
these island communities, such as education, healthcare, and emergency services in response to 
catastrophic events (cyclones, droughts, etc.). The region is also heavily dependent on the maritime 
sector to provide and support domestic, intra-regional, and international transport of cargo and 
passengers, and to facilitate trade, fisheries and cruise tourism. 

Also reducing energy costs and improving security of energy supply are key priorities for PICTs 
considering the essential role energy plays in driving economic growth and development. The majority 
(>90%) of energy used in the region is imported petroleum fuel, thus exposing PICTs to high and 
fluctuating world fuel prices. There is a vast discrepancy in the cost and selling price of these fuels 
across the Pacific Islands. Some PICTs achieve world competitive prices while others pay relatively high 
prices, putting enormous pressure on national budgets, businesses and households. PICTs are among 
the most vulnerable to the impacts of Climate Change, yet contributing the least emission of GHGs. 
PICTs are however very well placed to meaningfully take global leadership in the effort in low carbon 
development. Out of the region’s 10 million people, 70% are still without access to electricity. This is 
the lowest by any region in the world, lower than sub-Saharan Africa. The region is the highest oil-
dependent region in the world, annually importing an average of approximately 1.3 billion litres of 
fossil fuels at a total cost of US$873 million. Of this volume, about 25% is used in electricity generation; 
70% plus for transport. The region is remote and lacks the economy of scale resulting in the highest 
prices of fossil fuel in the world, which then translates to a region with the highest power tariff and 
transportation costs. 

The high costs of transporting people and goods together with the high energy costs of operating port 
facilities can be an impediment to growth if it is not properly monitored and managed. The importance 
of the transport sector in terms of the effort to reduce reliance on fossil fuel has been consistently 
highlighted in recent regional meetings of the minister of energy and transport in the PICTs. In their 
meeting in April 2011, ministers recognized that while there are variations among PICTs, efforts to 

 
1 Pacific Island Countries and Territories (PICTs) are: 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) – Timor Leste is becoming member of SPC and considered by various 
development partners as part of PICTs. 
2 Pacific Island Countries (PICs) are: 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, Nauru and Niue are not IMO members. 
3 Kiribati, Solomon Islands, Tuvalu and Vanuatu are categorised as Least Developed Countries (LDCs) 
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reduce the economic vulnerability to volatile oil prices must support energy efficiency in the transport 
sector. In 2014, Ministers encouraged a shift towards higher quality fuels and explore alternatives to 
petroleum products and acknowledged the need to investigate alternative sources of energy to 
support the shipping industry. In 2017, the Ministers acknowledged global efforts to reduce 
greenhouse gas (GHG) emissions and urged all stakeholders to take appropriate action to progress 
low-carbon maritime transport in the Pacific Islands region. 

Pacific leaders are committed to be climate leaders through the 2013 Majuro Declaration for Climate 
Leadership and have signed declarations – 2014 SIDS Accelerated Modalities of Action (SAMOA) 
pathway, 2015 Suva Declaration on Climate Change, 2017 Tony de Brum Declaration, 2018 Laucala 
Declaration on the Decarbonisation of Pacific Islands Transportation.  

At their fourth meeting in Samoa in September 2019, Pacific Transport Ministers acknowledged the 
efforts made by countries and partners to implement pilot-projects and research, and demonstrate 
the uptake of new maritime technologies and operations. This included MTCC-Pacific pilot-project 
following a presentation of the 2019 results achieved in Vanuatu and Samoa. They urged ship 
operators in the Pacific Islands region to collect reliable and accurate data on fuel oil consumption and 
considered domesticating the Regulations on Ships Energy Efficiency Data Collection System for their 
Fuel Oil Consumption 2019 (developed by the Pacific Community (SPC) for MTCC-Pacific) and analysing 
energy consumption in shipping to establish baseline and inform the review of the Nationally 
Determined Contributions (NDCs) in 2020. 

To support low carbon maritime development in the Pacific, the Ministers requested further 
development and implementation of consistent programmes addressing the need for data, policies, 
laws, technology and finance. They lastly also applauded the Pacific Blue Shipping Partnership and 
agreed to work towards the ambitious Partnership’s targets for domestic shipping in the Pacific Islands 
Countries to reduce GHG emissions by 40% in 2030 and 100% by 2050.  

For ports, the Transport Ministers agreed to adopt Pacific Ports 2030-2050, a vision of Resilient, Green 
and Clean Ports in the Pacific. They tasked SPC to develop the regional Recognition Framework to 
support the vision and guide the adoption of ambitious targets related to resilience, operational, 
energy and environmental management of ports in the Pacific Islands region. This outcome is a major 
decision that would worth engaging MTCC-Pacific if funding were made available in this area. 

Since its establishment in 2017, in addition to this pilot-project and the one on Data Collection, MTCC-
Pacific supported the broader regional agenda coordinated by SPC and extended its network in Samoa 
with the Secretariat of the Pacific Regional Environment Programme (SPREP). MTCC-Pacific provided 
capacity-building activities to improve the capacity of the targeted countries to comply with 
international instruments and has facilitated the implementation of energy efficient measures on 
board domestic ships and in ports, which resulted in training 193 participants on ship energy efficiency 
operational and technical measures in 8 countries4. 

2.  Pacific Maritime Transport 

Shipping is an inherently international industry and is dependent on a global regulatory system. This 
system is made up on institutions such as the International Maritime Organization (IMO), and written 
instruments in the nature of treaties, codes, policies, recommendations, guidelines and other 
instruments that seek to foster secure, reliable, affordable and environmental – friendly shipping. 
International instruments directly impose obligations on members States that are then required to 
implement their international obligations in their respective States. 

The idea is that the shipping industry must be safe, secure and reliable, affordable and 
environmentally-friendly. In order to meet these ideas, it is important to balance the diverse interest 

 
4 Cook Islands, Kiribati, Fiji, Marshall Islands, Samoa, Solomon Islands, Tuvalu and Vanuatu 



7 
 

of maritime transport stakeholders including governments and States ( with their many has a maritime 
administrators, Flag States,  Port States, and Coastal States), carriers, shippers, port operators, 
shipping service providers, seafarers etc. This balancing task is carried out through a regulatory 
framework consisting of maritime institutions, polices and laws that operate an international and 
domestic levels.   

In the Pacific region, domestic shipping mainly involves the use of small or “non-convention” vessels 
that service main governmental or commercial centers 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 so are subject to local standards 
and Flag State Implementation (FSI) regimes. Because current international standards do not address 
non-convention vessels, the safety of these vessels is a concern and places a huge responsibility on 
regulatory and enforcement authorities within PICTs. Many domestic vessels are sailing on domestic 
routes that are similar to international routes (in terms of distance and time at sea) so that the level 
of safety requirements should be equivalent to international convention. Two types of locally 
registered vessels are subject to international standards (that are incorporated through domestic 
laws). The first of these are convention-sized vessels that are used domestically or to service 
neighboring countries or territories. The second are vessels that are registered by open-flag registries 
operated by some PICs. The latter ships are owned by foreign interests and operate internationally, 
with little practical ties to the Pacific flag states. Nevertheless, both categories of ships are subject to 
FSI regime that requires a robust maritime legal framework incorporating the requirements of all the 
relevant international instruments a country is a party to. 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 of them 30 to 50-meter foreign fishing vessels and their associated 
cargo ships. Larger ports can host large bulk carriers and tankers. Some of PICTs main ports and outer 
islands are also visited by 2000-passenger cruise ships. The table below summarises ships and ports in 
the Pacific: 

Table 1 - Summary vessels from targeted countries ship registries 

Tug/Cargo/LC & Pax KI Van Fj SI WS RMI Totals Ports  

Power (>130 kW) 24 - 0 165 0 6 195 

Small 
ports 
host 

100-150m container ship 
Small tankers 
30-50m foreign fishing 
vessels & associated cargo 
ships 
 

Length (>15m) 25 33 105 165 14 6 348 

Tonnage (>400 GT) 5 3 19 32 6 3 68 

Age >2012 18 1 4 18 2 0 43 
Bigger 
ports 
host 
 

Above + 
Large bulk carriers and 
tankers 
2000-passenger cruise 
ships 

Age >2000 41 3 8 49 6 3 110 

Age 1990-2000 1 3 1 44 3 3 55 

Age <1990 4 15 2 75 6 0 102 

LC: Landing craft, Pax.: Passenger 
KI (Kiribati), Van (Vanuatu), Fj (Fiji), SI (Solomon Islands), WS (Samoa), RMI (Marshall Islands) 

2.1. Pacific Islands Domestic Ship Safety (PIDSS) 

To facilitate the implementation of the MTCC-Pacific pilot-projects and ensure they integrate existing 

technical assistance provided to Pacific ship operators, MTCC-Pacific has made use of the PIDSS 

programme. PIDSS was first introduced in 2010 in Kiribati and Tonga as pilot countries. The PIDSS 

programme was developed to assist PICTs to raise the safety standard of domestic shipping in the 

Pacific Island region. 
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The PIDSS is about implementation of SMS which is a three-tiered, five-phase programme. The three-

tier; International Safety Management (ISM) Code, Ship’s Safety Management System (SMS), Safe 

Operational Plan (SOP), allow domestic vessels depending on their size to enter the programme based 

on their obligation or ability to implement a SMS. The Five-Phases are: consultation, training, 

implementation, monitoring/auditing, and reporting. For the targeted countries, MTCC-Pacific has 

introduced the SEEMP as an integral part of their existing SMS. This provides an opportunity for MTCC-

Pacific to benefit from direct access to PIDSS targeted vessels and conduct compliance assessment 

together with SMS. The SEEMP document forms part of the SMS checklist which will be referred to on 

a daily basis and implemented by the officer in charge.   

Table 2 - PICTs domestic shipping participation in PIDSS programme since 2010 

Description 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Total PICTs participating 2 2 2 4 5 6 8 8 10 11 

Total Shipping companies 
participating 

11 11 13 22 33 47 66 64 100 111 

Total Ships considered 14 14 17 30 50 72 114 111 148 158 

Total Ships with approved 
SOPs 

4 7 8 8 6 7 20 20 25 25 

Total Ships with draft SOPs 0 4 6 6 5 15 42 38 38 38 

Personnel trained under 
PIDSS programme 

39 60 32 27 19 73 129 12 128 64 

Initial Audits conducted 4 2 1 - - 1 7 5 6 3 

Follow Up Audits 
conducted 

- - 3 - - - 1 3 2 - 

 

SPC envisioned the PIDSS programme as a long term project assisting the establishment of a safety 
culture in the Pacific domestic fleet and their cognizant Maritime Administrations, comparable to the 
IMO safety regime. The initial pilot project was introduced in 2010 for Tonga and Kiribati and later, 
SPC Oceans and Maritime Programme continued to utilize its other budget resources to cater for 
fostering this safety program to other small Pacific Island countries. The programme actually began 
soliciting additional PICTs to consider involvement in 2011 and 2012. As a result, the programme was 
introduced to the Marshall Islands and Port Vila in Vanuatu in 2013. In the same year, Solomon Islands 
also showed interest; however involvement of Solomon Islands did not happen that year, until August 
2014. The programme has been extended to other countries which has domestic shipping activities. 

To date, a total of eleven (11) countries are participating under this safety programme since its 
inception in 2010. Two (2) more countries are earmarked for inclusion before 2021. 

Table 3 - PIDSS participating countries 
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1. TONGA 2010 94 16 0 2 3 1 

2. KIRIBATI 2010 129 20 12 6 18 7 

3. MARSHALL IS. 2013 63 17 0 7 0 0 

4. VANUATU 2013 105 37 1 15 1 0 

5. SOLOMON IS. 2014 30 24 5 10 7 1 
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6. TUVALU 2015 23 4 0 1 0 0 

7. FSM 2016 43 10 0 0 0 0 

8. SAMOA 2016 18 6 6 0 Admin conduct audits 

9. FIJI 2018 43 20 0 0 0 0 

10. COOK IS 2018 14 3 0 0 0 0 

11. PNG 2019 21 11 0 0 0 0 

TOTAL 583 168 24 41 29 9 

3. Uptake of ship energy efficient technologies and operations 

The section will cover MTCC-Pacific’s achievement of the specific results on the uptake of ship energy 
efficient technologies and operations, which were conducted step-by-step, each further step reducing 
the number of entities involved in order to deliver the expected result.  

The first step provided all PICTs with generic legislation/regulation to enforce MARPOL Annex VI 
requirements and energy management policy models as well as adapted Ship Energy Efficiency 
Management Plan (SEEMP). The activity indicators (R3.1 to 3.4) were achieved and the tools were 
disseminated throughout the Pacific during capacity-building activities but also through official 
notification. 

The second step focused on targeted countries and assisted shipping companies that participated  in 
the national workshops to implement energy efficient ship operation tools through an adapted SEEMP 
(R3.5 & 3.6). The SEEMP was also introduced to the shipping companies involved in the SPC PIDSS 
programme which was implementing an approved SMS.  A domestic ship operator was selected after 
successfully collecting fuel oil consumption data on board one ship, used to identify potential technical 
solution. A detailed analysis of the ship operational efficiency (fuel consumption) led to a decision of 
the cost effective solution that had maximum benefits and a reasonable payback period (R3.7 & 3.8). 

Furthermore, level 1 energy audit of maritime ports were conducted and technical assistance was 

provided with recommendations to implement measures to reduce GHG emissions (R3.9 & 3.10) 

which included eco-driving, energy savings in infrastructure, lighting dimming.  

The third step focused on one of the targeted shipping companies and ports. As part of the pilot 
project on uptake of new technology on board one vessel, a solar system was retrofitted (R3.7 & 3.8). 
Likewise level 2 audit (R3.11) of SIPA (Solomon Islands Port Authority) port was conducted after some 
recommendations were implemented from level 1 audit.  

The table below details the activities carried out in the scope of this pilot-scale project and description 
of the activity content.  
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Table 4 - Progress status 

Intermediate Results (IR) status Target Comments 

IR3.1 Developed and 
disseminated a generic draft 
of laws to enforce MARPOL 
Annex VI requirements 

Completed All PICs governments are 
recipients of the Marine 
Pollution Prevention Act 2014 

All PICs governement have been provided with the Marine Pollution Prevention Act 

IR3.2 Contributed to the 
extension of the module 2 
of the Pacific Gender & 
Climate Change Toolkit – 
Tools for Practitioner  for 
the maritime sector 
including energy efficiency 

Completed All PICs climate change 
practitioners are recipients of 
the Pacific Gender & Climate 
Change Toolkit 

Module 2 of the Pacific Gender & Climate Change Toolkit – Tools for Practitioners was 
distributed through email to PICs.  

IR3.3 Developed and 
disseminated templates for 
energy efficiency policy and 
adapted SEEMP and EEDI 
calculator in shipping 
companies and onboard 
vessels  

Completed 
with extra 
result 

All PICs maritime administration 
are recipients of templates of 
SEEMP and EEDI calculation to 
be disseminated to their 
shipowners 

The PICs maritime administration received the SEEMP template and IMO  Energy 
efficiency appraisal tool during the RWs and NWs listed below. 
 

1) Regional Conference and Official Launch of MTCC-Pacific 12-15 December 2017 
2) Fiji National Workshop ............................................................. 24-28 October 2017 
3) Solomon Islands National Workshop ....................................  13-15 February 2018 
4) Vanuatu National Workshop ...................................................... 27-29 March 2018 
5) Tuvalu National Workshop ............................................................... 9-11 May 2018 
6) Samoa National Workshop ............................................................ 12-14 June 2018 
7) Kiribati National Workshop ........................................................... 21-23 June 2018 
8) Marshall Islands National Workshop ........................................ 20-22 August 2018 

 
Beyond 

1) Cook Islands ................................................................................... 15 -17 April 2019 

IR3.4 Developed and 
disseminated a guide for 
port energy management 
based on ISO 50000 
standards 

Completed 
with extra 
results 

All PICs port authorities are 
recipients of a guide for port 
energy management 

All PICs port authorities received the guide for port energy management (Version 1.01, 16 
August 2017) 
Beyond 
All PICs port authorities also received the following templates and tools. 

- Energy Management Plan Template.doc 
- Energy Policy Template.doc 
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- Energytracker.xls 
- Example Cost Benefit Calcs.xls 

IR3.5 Implemented an adapted 
SEEMP based on ship 
energy audit in shipping 
companies and onboard 
vessels 

Completed 
with extra 
results 
except EEDI 
calculation 

At least 1 shipping company in 
each targeted country 
implements SEEMP as part of its 
approved SMS and has 
established EEDI as baseline   

At least 1 shipping company in each targeted country implemented SEEMP with SMS. 
Please refer to Table 5. list of vessels voluntarily took part in pilot project.  
 
Beyond 

1) Fiji – 10 
2) Kiribati – 11 
3) Solomon Islands – 5 
4) Vunuatu - 8 
5) Samao – 3 
6) Marshal Islands – 4 

Not Completed 
EEDI could not be calculated due to unavailability of ships technical specifications. The 
voluntarily vessels that participated are old and does not have drawings and ship 
specificatins readily available. 

IR3.6 Reviewed and audited the 
implementation of SEEMP 
measures 

Completed 
except EEDI 
calculation 

At least 1 ship in each targeted 
country has an improved EEDI, 
reduced fuel oil consumption 
and GHG emissions   

1) Vanutu – 1 vessel reduced fuel oil consumption and GHG emissions . EEDI could 
not be calculated for this 41 year old vessel due to unavailability of ships 
technical specifications. 

2) Samoa - 1 vessel reduced fuel oil consumption and GHG emissions . EEDI could 
not be calculated for this 10 year old vessel due to unavailability of ships 
technical specifications. 

Not Completed 
1) Kiribati – Implemented SEEMP but EEDI could not be calculated old vessels due 

to unavailability of ships technical specifications. 
2) Solomon Islands - Implemented SEEMP but EEDI could not be calculated old 

vessels due to unavailability of ships technical specifications. 
3) Fiji - Implemented SEEMP but EEDI could not be calculated old vessels due to 

unavailability of ships technical specifications. 
4) Marshal Islands - Implemented SEEMP and GIZ continued in collecting data and 

analysis. 
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IR3.7 Coordinate and completed a  
research, case study and 
expertise  to uptake a low-
carbon technology on board 
vessels implementing an 
audited SEEMP 

Completed 
with extra 
results 

At least one expertise/study 
conducted 

1) Vanuatu – PCS Limited designed and installed a marine solar system on board 
MV Tiwi Trader 

 
Beyond 

1) Samoa – Hired consultant to identify energy efficiency opportunities and design 
the most suitable solar systems considering the vessel design. Phase 1 of the 
installation complete with the completion planned for February 2020. 

2) Fiji - A request for proposal (RFP) was published internationally but bidder’s 
submissions were unsuccessful because of unavailability of expertise on vessel 
solar system. 

IR3.8 Implement a low-carbon 
technology on board vessels 
implementing an audited 
SEEMP confirmed by an 
independent expertise 

Completed  
with extra 
results 
except EEDI 
calculation 

At least one ship involved in 
activity indicator R3.6 country 
has further improved EEDI, 
reduced fuel oil consumption 
and GHG emissions   

1) Vanutu – Installed solar system on LC Tiwi Trader to reduce fuel oil consumption 
and GHG emissions.  

 
Beyond 

2) Samoa - Installed solar system on MV Lady Samoa III to reduce fuel oil 
consumption and GHG emissions.. EEDI could not be calculated for this 10 year 
old vessel due to unavailability of ships technical specifications. 
 

Not Completed 
EEDI could not be calculated for this 41 year old vessel due to unavailability of ships 
technical specifications. 

IR3.9 Conducted energy audit 
level 1 in pacific port 

Completed 
with extra 
results 

At least one port of each 
targeted country is audited at 
level 1 of energy audit 

One port of each targeted country is audited at level 1 of energy audit. 
1) Fiji Ports Corporation Ltd (FPCL) ........................................ 25-29 September 2017 
2) Solomon Islands Ports Authority (SIPA), Honiara ..................... 21-22 August 2017 
3) Samoa Ports Authority (SPA) ..................................................... 21-25 August 2017 
4) Tuvalu’s Funafuti Port Authority  ................................................. 21 - 25 May 2018 
5) Republic of the Marshall Islands Ports Authority (RMIPA) .......... 11-15 June 2018 
6) Port Vila Port Authority, Vunuatu ....................... 2-9 July 2018, 19 - 22 June 2018 
7) Kiribati Ports Authority ................................................................ 20 - 21 June 2018 

 
Beyond 

1) Solomon Islands Ports Authority (SIPA), Noro .................................... 30-Aug-2017 
2) Luganville Port, Vunuatu ................................................................ 20-21 June 2018 
3) Port Authority Tonga (PAL) ..................................................... 28 May -1 June 2018 
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GHG reduction project 
implemented in port 

Completed 
with extra 
activities 

At least one port in activity 
indicator R3.9 has reduced GHG 
emissions from its infrastructure 
and operations  

1) Fiji Ports Corporation Ltd (FPCL) reduced GHG emissions from its infrastructure 
and operations 

 
Beyond 

1) Solomon Islands Ports Authority (SIPA), Honiara reduced GHG emissions from its 
infrastructure and operations. 

2) Port Authority Tonga (PAL) reduced GHG emissions from its infrastructure and 
operations. 

3) Kiribati Ports Authority reduced GHG emissions from its infrastructure and 
operations. 

 

IR3.10 Conducted energy audit 
level 2 or 3 in port 

Completed 
with extra 
activities 

At least one port in activity 
indicator R3.9 is audited at level 
2 or 3 to implement low-carbon 
project for its infrastructure or 
operations 

One port in activity indicator R3.9 is audited at level 2 and implemented low-carbon 
project for its infrastructure and operations. 

1) Solomon Islands Ports Authority (SIPA) ............................................ 5-18 July 2018 
 
Beyond 

1) Fiji Ports Corporation Ltd (FPCL) ..................................................... 9-13 April 2018 

 
 
Table 4 highlights the progress made against the targets with most of the activities delivered beyond the targets. More specifically, the only minor result that 

could not be achieved was establishing Energy Efficiency Design Index (EEDI) of the old vessels that voluntarily took part in MTCC-Pacific pilot projects.  

The EEDI addresses the former type of measure by requiring a minimum energy efficiency level for new ships; by stimulating continued technical development 

of all the components influencing the fuel efficiency of a ship; and by separating the technical and design-based measures from the operational and 

commercial ones. According to IMO, the EEDI formula – as presently drafted – is not supposed to be applicable to all ships. Indeed, it is explicitly recognized 

that it is not suitable for all ship types (particularly those not designed to transport cargo) or for all types of propulsion systems. The first iteration of the EEDI 

has been purposefully developed for the largest and most energy-intensive segments of the world merchant fleet, thus embracing 72 per cent of emissions 

from new ships and covering the following ship types: oil and gas tankers, bulk carriers, general cargo ships, refrigerated cargo carriers and container ships. 

The domestic vessels operating in the target countries are much smaller with significant small carbon footprint compared to international vessel. It is 

recognized that it would be more appropriate to establish EEOI of a vessel for a period rather than establishing EEDI. Noting that EEDI calculation template 

was discussed and demonstrated in Fiji national workshop, the response from the participant was that EEDI is not applicable to the region since ship operators 

does not have technical capacity to design and financial capacity to buy new ships.  
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Furthermore, the initial proposal did indicate EEDI establishment, however after on board vessel visits, it was noticed that drawings and ships technical 

information has been lost in transition of ship from one owner to another. MTCC-Pacific also realizes the importance of the EEDI and have highlighted in all 

national workshops for ship operators to consider looking at the EEDI before purchasing their next vessel. It is also recognized the high level ambition of the 

Pacific leaders will bring about changes to the fleet but older vessels will be replaced with a used vessel with some potential of these vessels being built after 

2013 with an established EEDI. 

Tremendous efforts and resources were put in place to deliver the pilot project 1 on uptake of ship energy efficient technology and a significant leap in 
demonstrating technologies for ports and shipping has been achieved in the region 
 
 
 
 
Table 5 - List of vessels voluntarily took part in pilot-project 

Country Age GRT Length Vessel Type DC SEEMP 

Fiji - 400 42.88 Cargo & Passenger - 1 

5 495 47 Cargo & Passenger - 1 

6 495 47 Cargo & Passenger - 1 

55 - - Cargo & Passenger - 1 

- - - Fishing vessel - 1 

3 - - Special vessel - 1 

8 149 47 Cargo & Passenger 1 1 

27 - - Cargo & Passenger 1 - 

27 - - Cargo & Passenger - 1 

27 - - Tourist vessel - 1 

Kiribati 9 248 42.8 Cargo & Passenger - 1 

32 1043 58 Cargo & Passenger - 1 

13 173 36 Cargo - 1 

8 433 40.96 Special Purpose Only - Dredger - 1 

- 43.8 20.82 Cargo & Passenger 1 1 

34 401 51.96 Cargo & Passenger - 1 
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8 46 14 Cargo - 1 

7 20 16.58 Cargo & Passenger - 1 

37 184 32.64 Cargo - 1 

8 160 33.37 Cargo & Passenger - 1 

11 180 40 Cargo & Passenger - 1 

Solomon Islands 31 713 47.1 Cargo 1 1 

26 1001 63.47 Cargo 1 1 

32 851 52.62 Cargo & Passenger - 1 

33 134 35 Cargo & Passenger - 1 

31 298 41.5 Cargo & Passenger - 1 

38 222 24.5 Cargo & Passenger - 1 

Marshall Islands 6 583 45.56 Cargo & Passenger - 1 

23 175 31.1 Cargo & Passenger - 1 

6 416 40.38 Cargo & Passenger - 1 

15 409 147 Cargo & Passenger - 1 

Vanuatu 26 1050 54.17 Cargo & Passenger 1 1 

- 258 28.88 Tug Boat - 1 

- 228 42.86 Cargo & Passenger - 1 

44 263.9 28.45 Cargo & Passenger - 1 

- 172 31 Cargo & Passenger - 1 

- 272.76 - Tug Boat - 1 

41 198 31 Cargo& Passenger 1 1  

34 699 57 Cargo & Passenger 1 1 

Tuvalu 4 1337 0 Cargo & Passenger 1 1 

Samoa 10 1045 46.7 Cargo & Passenger 1 1 

21 993 46.5 Cargo & Passenger - 1 

24 340 42 Cargo & Passenger - - 

*pilot project vessel 
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3.1. Pilot project vessel MV “Tiwi Trader” 

A landing craft “Tiwi Trader”, built in 1979, was chosen for the MTCC-Pacific pilot project after the ship 
operator had fulfilled the prerequisite, by successfully implementing the PIDSS Programme’s SMS, which 
is integrated with the SEEMP. The due process also ensured a consistent approach to improve safety 
while reaping maximum benefit through an uptake of a renewable energy technology. A solar system 
was chosen after the baseline study of the fuel oil consumption data collected through SEEMP indicated 
the systems benefits according the vessels operating pattern. The installed solar power supplements the 
diesel generators and reduces its electric load during steaming. The energy collected by the solar panel 
array is a stand-alone solar power system that is connected via an inverter to an AC load for lighting, air 
conditioning, fresh water pump and general purpose outlet (cooking). Discussed further in this section 
are the estimated savings in fuel cost and reduction of greenhouse gas emission annually.  

As indicated in Table 5, most of the vessels are old and have limited options for uptake of energy saving 
devices. Solar system are applicable for all ages of vessels trading in areas and is one of the potential 
immediate technical measure that could be adopted by the aging fleet in the region. This pilot projects 
promotes renewable energy and has demonstrated the application of maritime solar energy in PICTs 
with the view of reducing greenhouse gas emissions and progress low-carbon development in the Pacific 
maritime transport. 
 

 

Photo 1 - Landing Craft "Tiwi Trader" 

3.1.1. Vessel Details 

Given below are the details of the pilot project vessel 

Table 6 - Vessel details 

Name of vessel Tiwi Trader 

Year built 1978 

 Year of purchase 17/11/2015 
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3.1.2. Types of cargo transported 

MV Tiwi trader serves as a general-freight passenger vessel. The landing craft is smaller in length and 
tonnage compared to other domestic vessels. The vessel frequently carries dry goods and construction 
materials to the outer islands and root crops in the inbound trips. The vessel is also chartered for various 
purposes.   

3.1.3. Voyage patterns 

A review of the previous year data illustrated the vessel’s frequency of voyages. Due to lack of data and 
bill of ladings, the amount of cargo details were missing. Overall analysis show the vessel fuel 
consumption in previous years. 

 

 
Figure 1 - Total fuel oil consumed in previous years by MV Tiwi Trader 
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Number of Voyages DO Consumed (t)

Type Landing craft 

Gross tonnage 198 

Net tonnage 100 

Lengths overall [m] 31 

Breadth [m] 7.73 

Depth [m] 1.82 

Main engine 2 x Cummins,78.5Kw x 1800min-1 

Auxiliary engine 1 x Yanmar Co. Ltd., 6CHL-TN, 73.6kW x 1800min-1 

Gear box 2 x Twin Disc 509L Ratio 2 

Fuel capacity 138 m3 

Fresh water capacity 36 m3 
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Photo 2 - Vanuatu map with marked locations of the vessel's service ports 

Table 7 - Vessel's normal operations route 

Point of Departure Point of Arrival Distance (nm) 

Port Vila Erromango / Dillions Bay 93.03 

Erromango / Dillions bay Tanna - Lenakel 52.2 

Tanna - Lenakel Anietyum 58.7 

Anietyum Tanna - Lenakel 58.7 

Tanna - Lenakel North Tanna 13.4 

North Tanna Erromango - Ipota 34.5 

Erromango - Ipota Erromango - Port Narvin 12.25 

Erromango - Port Narvin Port Vila 96.73 

3.1.4. Retrofitting options 

Due to a lack of data including basic drawings, ship’s descriptions, associated manuals and drawings, we 
investigated technologies available locally or regionally.  

The approach reviewed the various applicable technologies that could be easily implemented on board 
considering capacity, time and cost. Tabulated below are the list of technical and operational measures 
considered for the project and the scenarios of best fit.  
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Table 8 - Technical and operational measures considered for MV Tiwi Trader 

NAME FUNCTION CHALLENGES ADVANTAGES 

Shaft generator Produce electricity from the main propulsion engine - Old bearing and shafting system 
- Strict training and operations required 
- No local suppliers and costly to import 

- The reduction potential is 2% to 5% of total ship fuel 
consumption. 

- Scalable to other domestic vessels 

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

- No grid connection available at the domestic wharf - Reduction potential of 100% in port power generation 

Hull cleaning Removal of fouling on the hull to increase the vessel's 
hydrodynamic performance 

- No local service provider 
-  Other vessel with uneven hull surfaces 

- Potential reduction of 1% to 5 % on main engine fuel 
consumption 

- Simple measure that could be implement by crew  

Hull coating Reduction of the hull's resistance through water - No slip way in Vanuatu with capacity to apply advanced coating 
- Lack of knowledge on high performance coating and hull 

resistance measurement 

- Potential reduction of 1% to 4 % on main engine fuel 
consumption 

Propeller 
retrofitting 

Retrofitting the propeller to increase efficiency - Lack of info. on the existing installed system 
- Benefits limited to vessels operational age and condition and 

non-transferable to other vessel 
- Long lead time to get new efficient propeller from outside the 

region 

- Potential reduction of 2% to 5% on main engine fuel 
consumption 

- Minimum training and optimization required 

Propeller boss fin 
cap (PBCF) 

Installation of propulsion improving devices - Propeller drawing and offset tables un available 
- Long lead time to PBCF from the supplier out of the region 
- Vessel needs to go on slip way for installation which is costly 

- Potential reduction of 2% to 5% on main engine fuel 
consumption 

Minimum training and optimization required 

Energy efficient 
lighting system 

Use of energy efficient lighting equipment, such as LED 
light, to increase efficiency and remove heat loss from 
light devices 

- Lack of energy management on board however easily installed 
by local electricians 

- Potential reduction of 0.5% to 5% on aux engine fuel 
consumption depending on the usage and energy 
management 

- Easily implement through local electrician 
- Reduced the maintenance hours and operating cost 
- Improved luminosity on board the vessel 

Solar panels Install solar panels for conversion of solar energy to 
electricity 

- Lack of energy management on board 
- Few supplier with vessel electric circuit knowledge 
- Marine grade equipment’s not readily available in stock 
- The lack of suitable space on board to install panel (flat unused 

space) was not a difficulty? 

- Potential reduction of approx. 32% on aux engine fuel 
consumption (in ports) 

- Applicable to all age of vessels trading in Vanuatu 
- Improved crew condition on board the vessels. Access 

to energy 24/7 for lighting, cooking and air 
conditioning 

- Equipment’s and installation available through local 
suppliers 

Speed 
management 

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

- Low capacity of crew to implement SEEMP 
- Lack of proper data collection and management 
- - Issue for long trips to remote areas and maybe some type of 

cargo (e.g. perishable products)? 

- Potential reduction of 1% to 5% on main engine fuel 
consumption especially on inbound trips with small 
cargo 
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3.1.5. Solar PV Implementation  

The objective of the supplier was to design a hybrid solar PV system with battery back-up for the landing 
craft vessel in Port Vila, Vanuatu taking into consideration the limited space on board. The solar system 
design shall be suitable for the harsh marine environment conditions the vessel is going to be exposed 
to, by using arguably the best marine grade products in the market.  

The main objectives of the pilot-project are to introduce and promote the renewable energy on board 
vessels; to expand the knowledge of the application of maritime solar energy in PICTs by using it as a 
testing, training, teaching and learning installation platform; to deliver a pilot project that will also assist 
in the promotion of low-carbon technologies and operations in the maritime sector. Step-by-step 
installation pictures are in Annex 1 - Photo 

3.1.6. Site survey by bidders 

A Request for Quotation (RfQ) for design, supply and installation was sent out to Fiji and Vanuatu solar 
service providers. Due to the simplicity of the design, the bidders were provided with a simple schematic 
of what was requested with the opportunity to visit vessel and quantify works.  

  

  

 
Photo 3 - Bidders conducting site visit  

The hybrid solar system will be used to operate the LED Lighting, general purpose outlets and the wheel 
house air conditioning unit. The requested solar system will tie into the existing electrical system and 
operate seamlessly to maximize use of renewable energy. This approach also minimizes the need for 
new circuits and re-wiring work. The energy efficient lighting offering will provide better, brighter lighting 
to the crew for both safety and comfort.  

3.1.7. Scope of Works 

The scope of work involved the design, supply and installation of the solar system including: 
 Roof mounted fixed axis array AC coupled with marine grade solar panels 
 Charge Controllers for power regulation from the solar panels 
 Power conversion system consisting of bidirectional battery inverters 
 Battery bank connected to the inverter charger 
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 Metering and monitoring system that can be done locally and if possible remotely via an internet 
connection 

 Supply and installation of all cabling necessary from the solar PV panels to the control system 
and batteries and to the electrical main switchboard 

 Testing and performance monitoring on commissioning of the system 
 Training and documentation for the vessel crew and officers to assist in their understanding of 

their new power system. 

3.1.8. Contractor – Power and Communications Solutions (PCS) Limited 

Six solar system providers showed interest in bidding for the project while only 5 submitted financial and 
technical proposals. The bidders were evaluated using SPC’s procurement policies and procedures and 
PCS was awarded the contract for works.  

PCS is a leader in Sustainable Energy solutions primarily in solar / battery and solar hybrid systems.  With 
local Vanuatu experience in both on grid and off grid solutions for residential/commercial and 
telecommunications sites, their design engineers are well postured to customize a power solution to 
meet the needs. 

PCS has a range of high quality, high performance solar panels, inverters and batteries for the power 
system needs, and completes a standard electrical installation with their range of LED Lighting, breakers, 
conduits, electrical cabling and GPOs. 

PCS also provides support to the Vanuatu private and Government telecommunications sector, including 
greenfield tower builds, microwave and GSM installations, solar hybrid and power upgrades. The 
expertise in the off-grid telecommunications arena allows PCS to provide unparalleled support to remote 
installations. 
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3.2. System Details 

3.2.1. List of materials 

Table 9 - List of materials for solar systrem on board MV Tiwi Trader 

Material   Manufacturer Model Warranty Period Quantity 

Solar PV Modules  

 

Trina Solar Limited 305W Honey M Plus-Mono-
35mm (60Cell 295W - 

315W) 

10 year Product Warranty 
and 25 Year Linear Power 

Warranty 

18 Solar 
Panels 

Mounting Frame  

 

Antaisolar Solar Mounting System 10 Years Warranty  

Solar PV Charge 
Controllers and inverter 

 

Victron Energy B.V. EasySolar 48/5000/70-100 
MPPT150/100 

5 Years 
Manufacturer 

Warranty 

5kVA 
Inverter/ 
Charger 

Battery Bank  

 

Shenzhen Ritar Power Co., 
Ltd 

Ritar OPzV2-490(2V490Ah) 3 Years 
Manufacturer 

Warranty 

48 x Ritar OPzV2-
490(2V490Ah) 

Lights  

 

Britex WP-U 118 1 Years 
Manufacturer 

Warranty 

28 pieces 

Flood Lights  

 

Ecolight LEDFL12-50 2 Years 
Manufacturer 

Warranty 

5 pieces 

Air Conditioner 

(Wall Mounted type) 

 

Fujitsu General Limited AS*G12JLCA 5 Year Full Parts & Labour 
Warranty 

For wheelhouse only 
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3.2.2. Technical details of materials used 

Table 10 - Technical details of material used for solar system on board Tiwi Trader 

Material  Technical Details 

5.49kWp Trina 305W Honey M 
Plus-Mono-35mm Solar Panel 

These Solar Panels are Tier 1 Solar Panels and CEC Compliant for both ground and Roof mounted fire rating. They have excellent efficiency and excellent low light 
performance. In addition the wind loading of these panels is 2400Pa. Panels have a 10 year Product Warranty and 25 Year Linear Power Warranty.  

Products and system certificates includes IEC61215/IEC61730/UL1703/IEC61701/IEC62716, ISO 9001: Quality Management System, ISO 14001: Environmental 
Management System, ISO14064: Greenhouse gases Emissions Verification, OHSAS 18001: Occupation Health and Safety Management System 

Antaisolar Mounting Frame  Antaisolar flat roof adjustable tilt mounting system is made of Anodized 6005-T5 aluminum extrusion and has been developed as a universal PV module mounting 
system for flat roof or open space ground installation. The innovative and the high degree of pre-assembly eliminate the need for onsite cutting, welding and enables 
quick and easy field PV module installation. Antaisolar pitched roof solar  mounting system is backed by a 10-year warranty and is compliant with AS/NZS1170.2.2011 
Amdt 3 – 2012. The rails have  significantly higher strength-to-weight ratio than other framing products, providing improved efficiency due to greater frame spans, 
inherent corrosion resistance resulting in low ongoing maintenance and an extended product life.  

Victron EasySolar 48/5000/70-100 
MPPT150/100  
(Solar Controller / Inverter / 
Battery Monitor / Battery Charger) 

The EasySolar combines a MPPT solar charge controller, an inverter/charger and AC distribution in one enclosure. The product is easy to install, with a minimum of 
wiring. The Victron EasySolar 48/5000/70-100 MPPT 150/100 comes with a 5 year warranty.  The Controller is suitable for the quantity of panels and being MPPT 
will allow for maximum power production from the solar array.  The Battery Charger allows connection to an external AC source (i.e a generator) and provide 
power to both the load and to charge the batteries.  The Easy solar can be connected to the network to enable remote monitoring. It also has a unique power assist 
technology protects the utility or generator supply from being overloaded by adding extra inverter power when needed. 

Ritar OPzV2-490(2V490Ah) The Ritar OPzV2-490  batteries have a C100 Rating of 768AH, and will provide a total Backup of 69KWh. The Backup will provide 3 days autonomy to 50% DOD for a 
maximum 11.148kWh Daily Load requirement as per the Load Assessment.  The Ritar Batteries have excellent cycle life characteristics of 2500 cycles EOL Life at 
50% DOD.  These batteries have a 36-month warranty. 

Britex Weatherproof Light The weatherproof linear fixture has IP65 which provides complete protection against dust ingress and low pressure water jets from any direction. and has a 
polycarbonate construction for harsh environment survival.  

Ecolight 50W FloodLight The Ecolight 50W uses a single high power LED and provides 50-70% power savings when compared to a Halogen or sodium lamp.  These floodlights provide 4700 
lumens at a 5000K colour temperature.  They are lightweight, and have a power coated aluminium housing and stainless steel fasteners. 

Air Conditioner 
 

The Fujitsu Air conditioner is a highly efficient energy air conditioner, by adopting an efficient DC rotary compressor, heat exchanger and inverter technology.  It has 
power cooling to reach the temperature setting quickly.  It comes complete with a quiet fan, removable and washable panel for easy maintenance and a timer. 
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3.2.3. Single line diagram 

Figure 2 - Single line diagram 

3.3. Solar System Installation 

3.3.1. Solar panels 

The solar array installed is 18 x 305W modules with a total of 5.49kW charge capacity produced 

power from the sun. This power is DC power which is used to charge the batteries directly through 

an MPPT charge controller. The solar array is a passive device with no moving parts and requires 

little or no technical maintenance. 

The solar array was mounted on the monkey island empty space. Additional, a 150 x 20 mm flat 

galvanize plate was welded to add strength to the existing surface and avoid any bolt infiltration 

to the plates. An antai solar ground mount was modified to a 5 degree tilt to ensure that wind 

loading was reduced and that water would run off the solar panels. 
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Photo 4 - before installation of solar panels 

 

 
Photo 5 - Solar arrays installed 

The PV junction box has a simple, but important role: housing all the electric bits on a solar 
panel and protecting them from the environment. The system is wired in 6 strings of 3 panels 
in series. Wires connect to diodes inside, providing an easy way to link panels together. 
 
 

 
Photo 6 - PV junction box 



26 
 

3.3.2. Battery System 

The battery bank is located in the cargo hold area above the entrance to engine room on the 

starboard and port side. The battery system is a 48 V DC consisting of three strings of 490 Ah Ritar 

OPzV2. This equates to 72 batteries being stacked in 3 x 24 batteries in parallel. Each battery bank 

has an individual battery breaker (3) and a main battery breaker below the easy solar 

inverter/charger. The batteries are housed in custom made galvanized steel frame enclosures. 

 
Photo 7 - 3 battery bank cabinet breakers 

 

 
Photo 8 - battery sacks 

3.3.3. Inverter/ Charger 

The Victron Easy Solar Inverter/Charger unit is intended to be located inside the cabin. The 

locations chosen was in the communal area where a no functional heating/cooling unit set as 

shown in the picture below.  

 
Photo 9 - inverter/charger location 
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The Victron Easy Solar Inverter/Charger is a 5 KVA inverter/charger along with an inbuilt Solar MPPT 

charge controller. Its key benefit is all components are in one unit that requires less additional 

wiring requirements after installation. The embedded color control GX is the communication-

center that offers at-a-glance live information, and lets the user control all equipments connected 

to it. Full system control is gained – almost anywhere in the world – by accessing the color control 

GX using the free-to-use Victron Remote Management Portal (VRM). 

 
 

 
Photo 10 - 5 kVA Victron easy solar inverter/charger 

3.3.4. Lighting Replacement 

All fluorescents lights were replaced the LED lights. Tabulated below are the replacements done on 

the vessel 

 
Photo 11 - LED replaced lights 
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3.3.5. Wheelhouse Air-Conditioning  

For cooling of the Wheelhouse, a split unit with 3.5kW of cooling capacity. It is mounted just beside 
the doorway entrance to the cabin. The external compressor unit is mounted in the cargo hold area.  

    
Photo 12 - Wheelhouse indoor unit location 

3.3.6. System Operation 

The system is designed to run autonomously but all operation can be viewed on the systems display 
screen. This system is designed to seamlessly integrate with the ship’s electrical system and will draw 
from the generator if the batteries reach their minimum charge. This will all be controlled by the 
Inverter/Charger which also has a very intuitive display notify the user of status of the system. The 
system also has a transfer switch, allowing direct connection to the generator should there be any 
issues with the solar electric system. During the summer season, this system is capable of providing 
100% of the ship’s accommodation lighting , general purpose outlets and wheelhouse air-conditioning. 
However, during the winter/ rainy months, it is expected that the system will need some assistance 
from the ship’s generator. This, of course all depends on the use and habits of the crew with lighting 
and air-conditioning use. 

 
Photo 13 - 5 kVA Victron easy solar inverter/charger embedded color control GX 
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3.4. Project Costs 

Table 11 - Total costs of the project 

Sh
ip

 O
w

n
e

r 
Ex

p
e

n
se

 

Job Holder 
Project support crew 

salaries (VUV) 

Project support crew salaries(EUR) 
Conversion rate : 1VUV = 0.00758674 

EUR 

Crew Salary VUV 102,382.00 EUR 776.75 

 
  

Material Cost (VUV) Cost (EUR) 

Project support maintenance VUV 608,431.00 EUR 4,616.01 

 
  

Missed Business Average Profit (VUV) Average Profit (EUR) 

Profit VUV 2,000,000.00 EUR 15,173.48 

  
  

  
  

M
TC

C
-P

A
C

IF
IC

 E
SP

EN
SE

 Equipment and Materials (PCS Limited ) Cost (VUV) Cost (EUR) 

SUB TOTAL VUV 4,339,524.62 EUR 32,922.85 

 
  

MTCC-PACIFIC RESOURCES Days Salaries 

SUB TOTAL 160 EUR 19,481.77 

 
  

Technical Assistance (workshops & trainings) Days Cost 

SUB TOTAL 37 EUR 49,741.95 

  
  

  
  

 TOTAL PROJECT COST FOR MTCC-PACIFIC   EUR 102,146.56 

 TOTAL PROJECT KIND CONTRIBUTION   EUR 20,566.23 

  
  

 TOTAL COST OF THE PROJECT   EUR 122,712.79 

 

* Conversion rate : 1VUV = 0.00758674 EUR 

3.4.1. Savings and Return of Investment 

Table 12 - Total savings 

Projections 3 month (avg.) 12 month 

Expected annual savings (€) 9,490.21 € 37,960.83 € 

Expected GHG emission reduction (t) 25.21 100.82 

Percentage of GHG emission reduction? 32% 

  

Solar system supplier : PCS Limited € 33,401.93 

Contribution by the ship owner € 20,566.23 

TOTAL COST  € 53,968.16 

Return of Investment 1 Year 5 months 
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Table 13 - Comparison of fuel oil consumption at port before/after installation 

 Before Installation After Installation 
GHG Emission 
Reduction in 3 
months @ Port 

Months Mar-19 Apr-19 May-19 Jun-19 Jul-19 Aug-19 

87.54% 

DO 
Consume
d (L) 

8931 
14032.0
2 

5608.2 0 0 1898.4 

Emissions 
(t) 

24.33 38.22 15.28 0 0 5.17 

Fuel cost 
9159.4
6 

14390.9
6 

5751.6
6 

0.00 0.00 1946.96 

 
 

 
Graph 1 - Emission at port/anchorage 

In addition, overall analysis indicated that the ship operator had reduced 58% of GHG emissions in just 
3 months. Other comparisons were done with the data for cargo and the distance. 
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Graph 2 - Total GHG emissions in 3 months 

 
Graph 3 - Comparison cargo on board over 3 months 
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Graph 4 - Comparison of distance cover over 3 months 

Given that only three months data was submitted prior to the installation, we would need to collect 
more data to make comparison of similar voyage data to evaluate the savings properly. We can also 
make comparison of the savings achieved on an annual basis since we have the bulk fuel consumption 
for previous years.  

3.4.2. Further Technical and Operational Savings 

We examined a broad portfolio of technology and operational options that could reduce fuel 
consumption of this vessel. We then identified 3 of these measures for further savings that may have 
positive effect, but for which we could not make adequate evaluation due to lack of information and 
data. The further measures will require more in-depth analysis, including estimation of the potential 
cost and savings. The table and figure below presents the total savings that could be achieved with 
the combination of the technology and operational measures.  
 
Table 14 - Potential of further energy savings measures 

Type of Measures   % 

Technology Uptake 
  

Solar System (Installed) 32% 

Propeller Boss Fin Cap 3% 

Operational Measures 
  

Optimized Speed 6% 

Trim Optimization 3% 

Total  44% 
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Graph 5 - share of potential and implemented energy savings measures 

3.5. Pilot Project Challenges and Lessons Learned 

Data and Information – it remains a challenge to access reliable, consistent and timely data and to 
demonstrate the benefits of energy efficiency measures to ship operators. Given that fact, it was 
difficult to carry out verifications, implement analysis standards and techniques. In addition, the 
shortage of competent people at the country level (with administration, suppliers and ship operators) 
to assist the project team resulted in challenges for the delivery of the project. Despite commitment at 
higher levels, leadership and ownership in the administration and domestic ship operator capacity must 
be improved. Given that IMO data collection requirements are not applicable to domestic vessels, data 
collection should be made mandatory through domestication of MARPOL Annex VI and use the SPC’s 
template developed by MTCC-Pacific to capture accurate data required for analysis. Most of the vessel 
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. 
 
Business Management – a fundamental behavioral shift is needed, whereby ship operators fully 
appreciate the benefits of effective business management practices. The assistance activities to the 
private sector should not only focus on energy efficiency measures and data collection but also provide 
understanding on how to run a maritime business, operate vessels and ports efficiently and plan for 
investments. The capacity of small maritime enterprises operating vessels to implement and 
continuously improve business management systems is paramount to uptake internationally 
recognized standards and best practices.  
 
Policies, Laws and Standards – regional frameworks and declarations have set the direction for a low-
carbon future in the Pacific maritime industry. At the same time, in the last few years, ambition has 
shifted from data collection for future informed decision-making to 40% and 100% GHG emissions 
reduction by respectively 2030 and 2050 for the Pacific beyond IMO Strategy’s targets. With no proper 
engagement of private ship operators (except since MTCC-Pacific is in operation), ship operators are 
reluctant to share data and take the lead in technology investment that they see as a risk to new 
ambitions and undermining their investment. Consistent messaging from governments on ambition 
and targets in conjunction with funded demonstration projects on various technology and operations 
is paramount. 

Solar System 
(Installed), 32%

Propeller Boss 
Fin Cap, 3%

Reduced Speed, 
6%

Trim Optimization, 3%
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The introduction of new technologies and operations also requires adoption of technical standards that 
are understood and implemented by technology providers in the Pacific Islands region. While creating 
incentives and the same level playing field, development of new regulations must take into account the 
need for safety of life at sea and pollution prevention. 
 
Technology – One of the main issues faced in the implementation phase of this pilot project was the 
unavailability of other new technologies in the region, the lack of local suppliers who are able to design, 
install and maintain these technologies, and the lack of standards. Solar system was the most 
appropriate since few suppliers locally were interested to venture into maritime solar system. There is 
no dry-docking capacity and ship engineering fit-out and maintenance capacity that avoided 
implementation of measures such as hull cleaning. There is no access to onshore power supply and 
there is no alternative fuel available in the region at the moment. Most domestic vessels operating in 
PICTs are old and do not have proper documentation to facilitate cost-effective retrofitting of new 
technologies. 
 
Educational – At present, there are fourteen5 national Maritime Training Institutions (MTIs) that 
provide differing levels of seafarer training in the Pacific Islands region. The majority of MTIs provide 
training at ratings level for deck and engine room, catering and hospitality, and for fishing fleets. While 
some MTIs limit their qualifications to seafarers on domestic coastal and inter-island trade, others train 
towards 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 shore-based administrations.  There is a shortage of 
skilled human personnel for the administrative roles that are essential for effective regulatory oversight 
of the maritime industry. It is amplified by the introduction of new mandatory instruments for the 
maritime industry such energy efficiency of ship and prevention of air pollution.  
 
Financial – Shipping is generally a marginal business in the Pacific Islands region with more than 2000 
private domestic ships primarily servicing more than 1000 islands. Many maritime routes are 
uneconomical and serviced by both government and subsidised private ship operators. Because 
shipping business in the Pacific does not provide adequate revenues, ship operators refrain from buying 
new ships, or investing in ship maintenance and retrofit. The result is that the fleets are generally in 
poor condition and have a low level of investment in equipment. It is now essential to adopt an 
innovative approach to financing the transition to low-carbon maritime transport in support to small 
and medium enterprises and existing franchise schemes. 

4. Port Energy Management 

MTCC-Pacific has provided technical assistance on port energy management in the seven targeted 
countries through energy audits to establish baseline data on ports energy consumption and provide 
advice on energy saving short and long-term projects to reduce GHG emissions from port operations. 

Level 1 Energy Audits were conducted in the Solomon Islands (Honiara & Noro) ports, Samoa (Apia) 
port, Fiji (Suva) port, Tuvalu (Funafuti) port, Vanuatu (Port Vila & Luganville) ports, Kiribati (Betio) port 
and, Marshal Islands. Level 2 Energy Audit were only conducted in Fiji (Suva) port and Solomon Islands 
(Honiara & Noro) ports. Each visit is subject to a consultancy report establishing baseline data on 
energy consumption, energy savings projects and provide technical assistance to develop an energy 
policy and management plan and to use the data collection templates. Summarized below are all the 

 
5   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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ports’ audits MTCC-Pacific had completed including technical assistance toward introducing energy 
management. Reduction in baseline energy use may include some estimates, if only partial annual 
data is available. Actions implemented at Honiara and Suva ports may have arisen either from MTCC-
Pacific audits or SPC Green Pacific Port (GPP) initiative. 

Indeed, the work delivered by MTCC-Pacific was integrated to the wider approach of SPC supporting 
Green Pacific Ports. The initiative aims to assist Pacific ports become greener, with three areas of 
focus: operational, energy and environmental efficiency. The activities were managed by the SPC’s 
Maritime Port Adviser, Mr. Sitalingi Payne and has contributed to the MTCC-Pacific’s pilot-project.  

4.3. Solomon Island 

4.3.1. Energy Management at Honiara Port 

In 2017, MTCC-Pacific commissioned Level 1 Energy Audits of the ports of Honiara and Noro, and 
followed by a level 2 Energy Audits commissioned by SPC in July 2018 as part of the GPP pilot initiative 
to assist the Solomon Islands Port Authority (SIPA) better manage its port infrastructure and 
operations energy use. 

The level 1 energy audits identified the following savings for the Honiara and Noro Port 

Table 15 - Potential of energy savings in the Ports of Honiara and Noro 

Noro Port  
Estimated Annual cost savings: SBD 100,000 per annum 

EUR 10,850 per annum 
Greenhouse gas emissions reduction: 19 tonnes per annum 
Estimated required investment: SBD 410,00 

EUR 44,470 
Payback period: Around 4.1 years 

 
Following the 2017 energy audits SIPA has: 

- Implemented the yard lighting control strategy in Honiara– switching off yard lights when 
they aren’t needed. 

- Refurbished the board room and corridor leading to the boardroom, including the 
installation of a new air conditioner and changing lighting to LED. 

- Continued to repair the yard in Honiara so that it can use trailers for horizontal movement, 
thus reducing fuel use. 

- Ordered a terminal operation system which should lead to more effective stacking of 
containers. 

The following activities were also provided to SIPA  
- Energy Management tracking database system and set KPI 
- Energy Management Policy and Energy Management Plan 
- Guide for Installing countdown timers on AC units 
- Guide  for Selecting High Efficiency AC 
- Guide for Upgrading fluorescent fixtures to LED  

 Honiara Port  
Estimated Annual cost savings: SBD 2,200,000 per annum 

EUR 240,000 per annum 
Greenhouse gas emissions reduction: 460 tonnes per annum 
Estimated required investment: SBD 7,600,000 

EUR 820,000 
Payback period: Around 3.4 years 
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- Yard light operation checklist 
- Awareness training for all staff including but not limited to turning off lights and electrical 

appliances like ACs after work 
- Eco-driving to maintain energy conservation. 
- Workshop on Workplace Inspection & Tool Assessment 
- Converting all Buildings lights to LED lights. 
- Provide Advise on designing Solar technology on forthcoming projects  

Comparing total energy use over 8 month’s period  

• Overall energy use is down by 13% on an annual basis, 

• Electricity usage is down by 27%  

• Overall saving of greenhouse is 160 tonnes annually 

• Overall financial savings is USD $100,000 annually for an investment of 

USD $200,000 and 2-year payback period. 

The result achieved in Solomon Islands shows that the concept of energy management is an affordable 
and practical approach to support reduction of energy consumption and greenhouse gas emission. 
Remarkable result and savings can be made with a good return of investment as long as accurate and 
reliable data are collected and savings are reinvested in energy efficient equipment. The pilot project 
calculated that even heavier investment provide an acceptable payback period.  

4.3.2. Honiara Port Operational Efficiency (outside MTCC-Pacific pilot-project 
scope) 

Improving port operational efficiency increases the attractiveness and the profitability of the port, 
because of increased incomes. The GPP activities for SIPA on this area included:  

i) review of the port functions and development of a strategy for more efficient port 
operations; 

ii) review of the legal framework; 
iii) develop and implement a Quality Management System (QMS) including mapping of 

processes and procedures, continual improvement and risk management; and  
iv) develop and implement emergency response plan (or business continuity plan) in case of 

major disaster.  

The overall objective is to improve safety, security and efficiency of port operations while facilitating 
maritime traffic, reducing ship turnaround time and increasing productivity with reduced equipment 
usage, energy consumption, GHG emissions and waste. 

The operational efficiency component is more of a longer term investment and the real impact is not 
yet determined. However, GPP have laid the foundation for this investment and the result will be 
promising once SIPA start implementing the QMS. The expected result is anticipated to derive from 
higher productivity, shorter turnaround time of ships and cargo in port, and reducing waste in the port 
processes. These actions are not measurable yet in terms of energy savings but there is a potential in 
the future to evaluate the impact particularly from the ship turnaround time indicators that would 
also demonstrate the contribution of ports to the ships’ energy efficiency.  

4.4. Samoa 

Table 16 – Potential of energy savings Port of Apia, Samoa 

Identified savings – Apia Port  

Estimated Annual cost savings: WST 220,000 per annum 
EUR 74,600 per annum 
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Greenhouse gas emissions reduction: 130 tonnes per annum 
Estimated required investment: WST 610,000 

EUR 206,800 
Payback period: Approximately 3 years 

 

4.5. Fiji 

Table 17 - Potential of energy savings Port of Suva, Fiji 

Identified savings – Suva Port  

Estimated Annual cost savings: FJD 800,000 per annum 
EUR 33,000 per annum 

Greenhouse gas emissions reduction: 440 tonnes per annum 
Estimated required investment: FJD 2,700,000 

EUR 1,113,000 
Payback period: Slightly more than 3 years 

In the Port of Suva were implemented office lighting upgrade, power factor correction and air 
conditioning upgrade which resulted as follow: 

Table 18 - Actual energy savings Port of Suva, Fiji 

Annual cost savings: FJD 380,000 per annum 
EUR 41,000 per annum 

Greenhouse gas emissions reduction: 62 tonnes per annum 
Investment: FJD 150,000 

EUR 17,000 
Payback period: Around 0.4 years 

4.6. Tuvalu 

Table 19 - Potential energy savings Port of Funafuti, Tuvalu 

Identified savings – Funafuti Port  

Estimated Annual cost savings: AUD 12,000 per annum 
EUR 7,250 per annum 

Greenhouse gas emissions reduction: 14 – 16 tonnes per annum 
Estimated required investment: AUD 48,000 to AUD 62,000 

EUR 29,000 – EUR 37,430 
Payback period: Between 4 to 5 years 

4.7. Vanuatu 

Table 20 - Potential of energy saving Ports of Port Vila and Lugganville, Vanuatu 

Identified savings – Port Vila Port  

Estimated Annual cost savings: VUV 2,400,000 per annum 
EUR 18,400 per annum 

Greenhouse gas emissions reduction: 38 tonnes per annum 
Estimated required investment: VUV 12,000,000 

EUR 92,100 
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Payback period: 5 years 
Identified savings – Luganville Port  

Estimated Annual cost savings: VUV 1,400,000 per annum 
EUR 10,700 per annum 

Greenhouse gas emissions reduction: 8 tonnes per annum 
Estimated required investment: VUV 1,200,000 

EUR 9,200 
Payback period: 1 years 

4.8. Kiribati 

Table 21 - Potential of energy savings Port of Betio, Kiribati 

Identified savings – Betio Port  

Estimated Annual cost savings: AUD 130,000 per annum 
EUR 78,300 per annum 

Greenhouse gas emissions reduction: 140 tonnes per annum 
Estimated required investment: AUD 350,000 

EUR 210,800 
Payback period: 3 years 

In the Port of Betio, were implemented yard lighting upgrade, uniform air conditioner set point of 24 
degrees Celsius, building sealing, partial replacement of office lights with LED (ongoing project). 

Table 22 - Actual energy savings Port of Betio, Kiribati 

Annual cost savings: AUD 100,000 per annum 
EUR 60,000 per annum 

Greenhouse gas emissions reduction: 120 tonnes per annum 
Investment: Unknown 

Payback period: Unknown 

4.9. Marshall Islands 

Table 23 - Potential of energy savings Port of Majuro, Marshall Islands 

Identified savings – Majuro Port  
Estimated Annual cost savings: USD 56,000 per annum 

EUR 50,000 per annum 
Greenhouse gas emissions reduction: 110 tonnes per annum 
Estimated required investment: USD 60,000 

EUR 53,500 
Payback period: A little over 1 year 

4.10. Port Energy Management Challenges and Lessons Learned 

Energy efficiency is a low priority for some ports in the Pacific. Whilst ports were happy to receive 
technical assistance for energy audits and engage during the audit process, a lack of engagement after 
the audit (e.g. failing to respond to emails or return phone messages) and the provision of no feedback 
on what had been implemented indicated a lack of serious intent to reduce energy usage.  

Listed below are variety of reasons:  
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 No financial incentive to reduce usage (e.g. if usage is cut, the energy budget will be cut and 
the benefit absorbed into government general revenue) 

 Lack of power to implement measures. Particularly where investment is approved by higher 
authorities 

 Ports in crisis, or with underlying issues, that were the focus of efforts; energy efficiency would 
be nice to do but the management resources are tied up elsewhere 

 The importance of champions. Ports who took action tended to have an internal champions 
who had the time/authority/money to implement audit recommendations 

 Uncertainty about technology. Eg. distrust of some LED lighting technologies. Caused by: 
o Lack of knowledge from local suppliers: 
o Driven by a lack of national policies to drive uptake of these technologies 
o Lack of in-house engineering expertise 

 Landlord/tenant split incentives. Eg. the port authority owns the port assets, such as the flood 
lighting, but the terminal operator pays for the electricity for the lighting. The port authority 
won’t save any money by upgrading the lighting, as they don’t pay the electricity bill. The 
terminal operator may only have a short time left on their contract, so may not wish to make 
an upgrade, or, whilst having a contract with many years left on it, doesn’t see upgrading the 
lights as their responsibility as they don’t own them 

 Sustainability not part of “business as usual”. As a result it’s a low priority, and any actions are 
adhoc and at the whim of individuals 

 Boards of management focussed solely on returning immediate short term financial benefits, 
with profit in the current financial year the highest priority. This means boards aren’t willing 
to invest in energy efficiency upgrades that have a payback of longer than 6 months 

 The expectation that greenhouse gas abatement activities, even if they make good business 
and economic sense (as energy efficiency does), should be funded by donors.  

5. Conclusion 

Despite the lead taken by some of the Pacific Islands Countries at IMO and in the Pacific to promote 
low-carbon maritime development and ambitious targets to reduce GHG emissions, the ship and port 
operators are not convinced of the potential of energy efficiency and renewable energy in their 
everyday operations. There is a gap between the political leadership on climate adaptation and 
mitigation for the Pacific maritime sector and the engagement of the maritime industry and maritime 
administrations to implement the necessary measures.  

Through the pilot-project on energy efficiency of ships and ports, that has demonstrated significant 
and promising results, MTCC-Pacific is well placed to link ambitious targets to reduce reliance on fossil 
fuels and GHG emissions with the on-the-ground implementation of technical and operational 
measures. 

However, the lack of commitments and capacity by the maritime industry (ship and ports operators 
and technology providers) create huge challenges in the implementation of demonstration projects. 
It is clearly identified in the recent SPC’s monitoring and evaluation review of MTCC-Pacific work in 
three countries that revealed the need for capacity-building and awareness-raising activities, 
demonstration projects and communication of results. Furthermore, the lack of reliable data on 
energy consumption and the unwillingness to share information can undermine projects if they are 
not properly introduced and developed with the maritime industry and governments themselves. The 
adoption of policies and laws is also essential to establish an enabling environment for private 
investment and the same level-playing field for all operators. Given the low resources in the Pacific 
maritime industry, this pilot-project has also demonstrated the need for innovative finance involving 
grant for demonstration projects and dedicated loans to invest in low-carbon marine technologies for 
ships. 



40 
 

Overall, the pilot-project has been satisfactorily completed and delivered beyond expectations when 
it focused resources in some countries and maritime industry stakeholders rather than trying to 
achieve less significant results in all targeted countries. In the future, there need to be the right 
balance and shared resources between capacity-building activities and communication of 
performance stories across the region and implementation of demonstration projects in a limited 
number of committed countries both at the government and industry levels.     
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Annex 1 – Photos 
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