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| EXECUTIVE SUMMARY 

This report covers the work completed in assessing the efficiency of the transport sector 

and sub-sectors in Samoa and identifying areas where optimisation of the sub-sector 

might lead to a decrease in the carbon emissions without compromising the ability of the 

people of Samoa to access jobs, education, health, goods, and services efficiently and 

safely.  

Opportunities identified for the energy optimisation of the land transport sector include 

the transition to electric and hybrid vehicles, but also interventions to reduce the amount 

of driving by mode shift to public transport, shared mobility, walking and cycling and by 

reducing the need to travel through land use policies and the increased access to online 

services.  

We expect that a combination of interventions will be required to establish a lower energy 

transport sector by 2030, that can continue to be developed and improved beyond the 

horizon of the CAP-IT project and deliver sustainable long-lasting outcomes. 

Samoa’s Second Nationally Determined Contribution (NDC) 2021 states the target 

reduction from land transport at 5.2 Gg CO2e by 2030, which would be a 4% reduction 

from estimated 2022 emission levels. However, as the electricity generation sub-sector is 

not expected to be 100% renewable by 2030, the target contribution of the electricity 

sub-sector of 44.2 Gg may not be realised. The land transport sub-sector may therefore 

need to deliver a larger reduction, perhaps in the region of 25 Gg, (about 18% below our 

calculated 2022 levels) which we consider is both more ambitious and achievable, given 

sufficient investment.  

The report also describes the development of the Samoa Transport Emissions Model 

(STEM), which is designed to allow the assessment of the carbon emissions of sub-sectors 

of the land transport sector, being buses, trucks, the taxi, government and rental car fleets 

and the private sector.  Understanding the emissions from each of these fleets of vehicles 

then allows the estimation of the potential carbon emissions reductions that could be 

achieved by transitioning various proportions of those fleets to lower-carbon vehicles. 

The STEM model can also be used to evaluate the cost and carbon reduction effectiveness 

of a wide range of intervention package options. The assumptions contained within the 

option assessment module will also be refined over the course of the project, so that it 

can be used in the development of the Activity 1.3 Decarbonisation Strategy for the 

Transport Sector and subsequently Activity 2.4 Sustainable Land Use and Mobility Plan. 

While our evaluations are based upon estimates of kilometres driven and fuel efficiency 

rather than Samoan specific data, we expect that the relative contributions of each 

segment of the fleet to total carbon emissions (Figure 0.1) is a useful starting point to 

identify where investment in low emission vehicles or other policy or operational 

initiatives might be focussed to enable progression towards a lower carbon transport 

sector. 
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Figure 0.1 Estimated Carbon Emissions within Samoa Road Transport Sector 

We have not been able to obtain enough information about the marine sector (inter 

island ferries) to enable analysis of the energy efficiency of the mode, however we note 

that the contribution of the ferry fleet to the overall transport sector carbon emissions 

will be very small, while the cost of transitioning to electric or hybrid ferries will be very 

high. 

This report has identified the following options for improving the energy efficiency and 

carbon emissions of the land transport sector 

Replace buses with 
electric buses 

Replace taxis with 
electric / hybrid 

Replace Govt vehicles 
with Electric / Hybrid 

Replace Trucks with 
Electric /Hybrid 

Replace Rental Cars 
with Electric/Hybrid 

Replace Private cars 
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bus routes run by LTA 

Electric bikes / e-
motorbikes for 

villages  

Electric vans for 
villages  

Area Sustainable 
Management Plans 
and associated land 

use controls 

Sogi and Fugalei Bus 
station upgrades 

Walking and cycling 
paths 

Traffic management 
improvements 

Vehicle scrappage 
scheme 

Extensive internet 
banking and online 

Government services 

Overhaul of bus 
operating model, 
with more Govt 

control 
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1 | INTRODUCTION 

1.1 Purpose 

This report has been prepared by the implementing partners KVA Consult / Flow 

Transportation Specialists / Foreseeable team contracted by the UNDP to undertake the 

selected Output activities implemented under the Climate Action Pathways for Island 

Transport (CAP-IT): Accelerating the Decarbonisation of Samoa’s Land and Maritime Transport 

Sectors project. 

This report covers the work completed in assessing the efficiency of the transport sector and 

sub-sectors in Samoa and identifying areas where optimisation of the sub-sector might lead 

to a decrease in the carbon emissions without compromising the ability of the people of 

Samoa to access jobs, health, education, goods and services efficiently and safely.  

The report also describes the development of the Samoa Transport Emissions Model (STEM), 

which is designed to allow the assessment of the carbon emissions of sub-sectors of the land 

transport sector, being buses, trucks, the taxi, government and rental car fleets and the private 

sector.  Understanding the emissions from each of these fleets of vehicles then allows the 

estimating of the potential carbon emissions reduction that could be achieved by transitioning 

various proportions of those fleets to lower-carbon vehicles. We will continue to develop and 

refine the model as further information is obtained, such as the average annual kilometres 

driven by the various fleets.  

This report is accompanied by the final reports for Activities 1.1 and 1.4, which together will 

form the basis for the identification and evaluation of options for decarbonisation strategy for 

the transport sector in Samoa, covered by Activity 1.3, to be completed by December 2024, 

and the development of the sustainable land use and mobility plan in Activity 2.4, by February 

2025, as shown in Figure 1.1.  

 

Figure 1.1 CAP -IT Activity Relationship Map  
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1.2 Project Overview 

CAP-IT Programme 

While Samoa’s contribution to global greenhouse gas (GHG) emissions is negligible, climate 

change mitigation remains a critical government priority in light of the already felt, and 

predicted increases, in the frequency and intensity of extreme weather events along with the 

threats posed by sea level rise. The transport sector in Samoa, which is entirely dependent on 

fossil fuels, is the country’s largest emitter of CO2, accounting for 27.4% of GHG emissions 

(Samoa’s National GHG inventory, 2020). Reliance on energy-dense fossil fuels is expected to 

render decarbonisation of the transport sector particularly difficult. Transport demand has 

grown in parallel to economic development, and with structural changes, it grows faster than 

that of other sectors. Whilst some interventions to decarbonise the transport sector in Samoa 

have been initiated, efforts remain fragmented due to a lack of investment and coordination 

across ministries, agencies, development partners, financial entities, private businesses, and 

individuals. 

In order to meet Samoa’s Second NDC target to reduce national GHG emissions by 26% from 

2007 levels by 2030 (equivalent to 91 Gg CO2e), the rapid decarbonisation of both land and 

maritime transport systems is fundamental. Research-based evidence, best practices and 

lessons learned globally indicate that a number of interventions can catalyse the paradigm 

shift required to decarbonise the transport sector, including electrification of transport 

systems, along with supportive policy and business model innovations to catalyse systemic 

electrification. 

The project Climate Action Pathways for Island Transport (CAP-IT): Accelerating the 

Decarbonisation of Samoa’s Land and Maritime Transport Sectors, funded by the Government 

of Japan, aims to promote urgent and inclusive transformation of the land and maritime 

transport sectors towards decarbonization by accelerating the uptake of electrical vehicles 

and outboard motors in support of the achievement of Samoa’s enhanced NDCs for the energy 

and transport sector by 2030. This will be achieved through a three-fold approach: 

1. Creating an enabling environment through strengthened and gender-sensitive 

institutional governance, financial, legal, and technical capacities for accelerating the 

decarbonization of both land and maritime transport systems, 

2. Accelerating inclusive decarbonization of the land transport sector with a focus on 

adoption and imports of electric vehicles and accessible electrification service 

networks targeting public transport and public service delivery vehicles; and, 

3. Introducing and piloting low-carbon outboard motors for Samoa’s fishing fleet through 

a gender sensitive grant mechanism for local fisherfolk and training scheme on 

installation, operation, and maintenance. 

CAP-IT consists of the following specific outputs: 

● Output 1. Strengthened, integrated and gender-sensitive institutional governance, 

financial and technical capacity of transport sector for zero-emission economic 

development across both land and maritime transport systems. 
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● Output 2. Accelerated inclusive decarbonisation of the land transport sector with a 

focus on inclusive, accessible, and greener public transport systems. 

● Output 3. Decarbonisation of the maritime sector 

Activity 1.2 

This report covers Activity 1.2 of CAP-IT Output 1, which requires the production of an energy 

efficiency review of Samoa’s land and maritime transport sub-sectors, to include (but not 

limited to) an energy performance assessment methodology for emissions tracking and 

energy efficiency monitoring and a costed context-responsive optimisation model. 
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2 |TRANSPORT EFFICIENCY AND OPTIMISATION 

The two key levers that can be pulled to achieve emissions reductions in the transport sector 

are through improvements in efficiency and through optimisation of the transport system or 

parts thereof.   

Transport efficiency is concerned with being able to achieve the same outcomes with the use 

of less energy, either through less fuel consumed per kilometre, increasing vehicle occupancy, 

or reducing both trips and trip distances.  Optimisation of the transport system takes a 

broader view and considers the most effective combinations of transport modes, investments 

in infrastructure and the relationship with land use to achieve, in this case, emissions 

reductions.  

2.1 Transport Efficiency  

In terms of carbon footprint, transport efficiency can be expressed in terms of grams of CO2 

emitted per person kilometre (or tonne/km for freight) of travel. 

The energy efficiency of different transport modes is illustrated in Figure 2.1, which suggests 

that the highest priority for investment should be given to affordable, inclusive, healthy, and 

resource-efficient modes such as walking, cycling and public transport.  

 

 

Figure 2.1 Sustainable Transport hierarchy (Todd Litman 2024) 1 

 

  

 
1 https://www.planetizen.com/blogs/126956-applying-sustainable-transportation-hierarchy 

 

https://www.planetizen.com/blogs/126956-applying-sustainable-transportation-hierarchy
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2.2 Optimisation of the Transport sector 

Many factors are reshaping global transportation systems, including a growing population, 

the rise of innovative technologies, new employment and business models, the on-demand 

economy, and a changing climate.  

Making these shifts equitably and sustainably requires thorough investigation of all the 

interconnected pieces of our transportation system and assessment of how those pieces can 

be optimised for energy efficiency, while maintaining or improving transport affordability, 

gender equity, environmental and health impacts, economic prosperity, and social 

connectivity. 

Sustainable transport planning spends less on roadway expansions and parking subsidies and 

more on walking, bicycling, and public transport improvements. 

Policy options for reducing transport related GHG emissions included within the IPCC’s 

report (Sims et al., 2014, p. 603) are:  

● avoiding journeys where possible — by, for example, densifying urban landscapes, 

sourcing localised products, internet shopping as a replacement for car journeys, 

restructuring freight logistics systems, and utilising advanced information and 

communication technologies 

● modal shift to lower-carbon transport systems — encouraged by increasing investment 

in public transport, walking and cycling infrastructure, and modifying roads, airports, 

ports, and railways to become more attractive for users and minimise travel time and 

distance 

● lowering energy intensity by enhancing vehicle and engine performance, using 

lightweight materials, increasing freight load factors and passenger occupancy rates, 

deploying new technologies such as electric 3-wheelers 

● reducing the carbon intensity of fuels by substituting oil based products with natural 

gas, biomethane, or biofuels, electricity or hydrogen produced from low GHG sources.   

In the medium to long term (up to 2030), to long term (to 2050) it is suggested by Sims et al. 

(2014) that GHG intensity could be reduced by 20 – 50% (from 2010 baseline levels) through:  

● integrating transport and land use planning, to densify urban development along new 

or existing sustainable mobility corridors  

● creating an urban form that supports enhanced opportunities for walking and cycling  

2.3 Carbon Reduction Targets  

The scale of improvements in efficiency and optimisation for the transport system are in part 

determined by the commitments that Samoa has made to reducing emissions from the sector.  

However, they also need to take into account current progress against these targets and with 

transport emissions continuing to rise the target is becoming larger relative to the current 

year. 
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Our assessment is that to deliver on the overall energy sector target (30% by 2030), the land 

transport sub- sector would need to reduce emissions by 25 Gg per year, about 18% below 

calculated 2022 levels.   

This is based on the fact that transport emissions have continued to increase while the 

electricity sector is no longer expected to be delivering its previously forecast share of 

reductions.   

Samoa’s Second Nationally Determined Contribution (2021) set out the target reduction in 

Greenhouse Gases (GHG) emissions.  The overall emission reduction target has been further 

broken down into sectors with the energy sector (electricity, land transport, maritime 

transport, and tourism sub-sectors) targeting 30 percent in 2030 compared to 2007 levels (or 

by 53 Gg CO2e compared to the new reference year once the GHG emissions inventory is 

updated). 

o Electricity 44.2 Gg CO2e 

o Land transport 5.2 Gg CO2e 

o Maritime transport 3.0 Gg CO2e 

o Tourism 0.5 Gg CO2e 

A Land Transport sub-sector contribution of 5.2 Gg CO2e reduction represents an approximate 

4% reduction on the calculated 142 Gg emitted by the land transport sub-sector in 2022. The 

forecast 2022 emissions have been calculated from the fuel sales data provided by Petroleum 

Products Supplies Limited (PPS) as shown on Table 2.1, assuming proportions of each sales 

figure that is used for road transport.  This represents a 4% increase on the 2020 Land 

Transport emissions of 136 Gg as reported in the National GHG Inventory 2010-2020. 

Fuel Sales 2022 ULP (Petrol) ADO (Diesel) 

 
Total Sales 

(litres) 

% Used for 

Land 

Transport 

Land 

Transport 

Consumption 

Total Sales 

(litres) 

% Used for 

Land 

Transport 

Land 

Transport 

Consumption 

Commercial sales 703,800 50% 351,900 11554213 50% 5,777,107 

Government (excl. 

EPC) 
226,000 100% 226,000 2,511,400 100% 2,511,400 

Service Stations 39,110,730 95% 37,155,194 12,135,150 100% 12,135,150 

Fuel Used for Land 

Transport 
37,733,094 20,423,657 

CO2 emissions per 

litre of fuel 
2.3 2.7 

CO2 emissions (kg) 86,786,115 55,143,873 

Total Estimated 

Land Transport CO2 

emissions (kg) 

141,929,988 

Table 2.1 Estimated fuel use and subsequent carbon emissions from Land Transport in Samoa, 2022 
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We note that the energy sector is not expected to be able to deliver the 44.2 Gg reduction as 

this would require 100% renewable energy use in the electricity generation by 2030, while the 

Samoa Energy Sector Plan 2023-27 contains a target of 75% renewable energy use in 

electricity generation by 2030, which would deliver about 50% of the CO2e reduction at about 

22 Gg.  This leaves an additional 22 Gg of savings that needs to be delivered by another sub-

sector.   

Land Transport is the sector that is most likely to be able to deliver more savings than some 

other sectors due to rapid technology improvements. On this basis we are working on the 

need to increase the contribution to a 25 Gg reduction (or 18% reduction on 2022 levels).  

2.4 Current Strategic Actions  

The proposed actions for Samoa to achieve emission reductions in the transport sector have 

evolved through the first NDC (2015), the Nationally Appropriate Mitigation Actions Plan 

(NAMA) (2018), the second NDC (2021), and subsequent roadmap for implementation, and 

more recently the Low Emissions Development Strategy (LEDS) (2022).  

Samoa’s Transport Sector NAMA included three specific interventions with the intent of 

attracting donor support for these programmes.  These included both short and long term 

interventions:  

Short Term  

● Intervention 1 Scaling-up biodiesel use in diesel vehicles 

● Intervention 2 Introduction of electric cars 

Long Term  

● Intervention 3 Introduction of electric buses for public transport 

The second NDC contained the following interventions: 

For land transport: 

● Electrification of vehicles 

● Shared electric micro-mobility 

For marine transport: 

● Develop shore side electricity supply for vessels and reviewing the energy 

efficiency of maritime transport 

● Expand Samoa’s efforts to install solar panels on vessels 

● Pilot the use of biodiesel on one of Samoa’s freight or passenger vessels 

● Conduct studies to understand viability of low carbon maritime transport 

options 
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The NDC Implementation Roadmap identified and provided both emissions savings and 

investment costs for five key initiatives aligned with the NDC interventions to deliver the 5.2 

Gg CO2e of savings for land transport in the NDC.  

● Shared electric cars  

● Electrification of commercial fleets 

● Electrification of government and municipal fleets 

● Electrification of Samoa's light vehicle fleet 

● Shared electric micro mobility 

A further five initiatives were identified for the marine sector to meet the sub-sector target of 

a 3 Gg CO2 saving.  

● Transport optimization and energy efficiency review 

● Shore side electric supply for at berth vessels 

● Electric ferry  

● Biodiesel ferry  

● Expansion of solar panel project 

The Low Emission Development Strategy contains the latest strategic action areas as shown 

in Table 2.2. 

 
Strategic Action 

Short term 
action      

(0-5 yrs) 

Medium 
term action 

(5-10 yrs) 
2.1 Promote fuel efficiency in the road and maritime transport ✓ ✓ 
2.2 Ensure reallocation of road space to create more space for 
walking, cycling and green infrastructure 

✓  

2.3 Prioritise active and public transport through dedicated lanes, 
traffic light priorities, parking controls and road user pricing. 

✓  

2.4 Advocate for efficient public transport powered by renewable 
energy. 

✓  

2.5 Facilitate public private partnership (PPP) in EV charging stations ✓  
2.6 Develop battery recycling framework including design for recycling 
as a part of the central in EV roll-out strategy 

✓  

2.7 Provide subsidies to private fossils fuel-based vehicle owners to 
buy the clean energy-based vehicle 

✓  

Table 2.2 Strategic Actions for Land Transport from the Low Emissions Development Strategy 2022 

This report builds on these actions but also considers what may need to be required to achieve 

the level of ambition of a 18% reduction in transport emissions against 2022 levels.  
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3 | OVERVIEW OF LAND TRANSPORT SECTOR IN SAMOA 

3.1 Samoa’s Travel Needs and Options 

Samoa’s transport and travel needs are unique to the nation, and related to the geography, 

transport opportunities, economic and social factors. While there are various reasons why 

people must travel in Samoa, the widespread use of private motor vehicles for transportation 

is influenced by geographical spread, limited public transport options, cultural and climatic 

influence, tourism, social and cultural gatherings, economic activities, and infrastructure 

development. 

3.1.1 Geographical Spread  

Samoa consists of two main islands, Upolu and Savai'i, and several smaller islands. Both Upolu 

and Savai’i have coastal ring roads each just under 200km in length, with Upolu also having 

three cross island routes. The geographical spread of villages around the coastlines makes 

vehicular travel the most practical and efficient means of transportation, especially for 

covering longer distances or accessing remote areas. 

3.1.2 Tourism  

Samoa is known for its natural beauty, pristine beaches, lush landscapes, and rich cultural 

heritage, making it a popular destination for tourists. Many visitors visit Samoa to explore its 

attractions, participate in outdoor activities, and experience the local culture. Having a vehicle 

allows tourists to explore the islands at their own pace and access remote or less-travelled 

areas that may not be easily reachable by public transport. Rental cars meet this demand. 

3.1.3 Family and Social Gatherings  

In Samoan culture, family, religious and community ties are strong, and gatherings such as 

weddings, funerals, and other celebrations often involve extended family members and 

friends travelling from different parts of the islands to come together. A vehicle facilitates 

these social gatherings, allowing people to comfortably transport themselves and their 

belongings. In many cases, these rely on highly occupied vans and pickups. 

3.1.4 Commerce and Business  

Like any society, Samoa has economic activities that require transportation, such as 

commuting to work, transporting goods and services, and conducting business meetings. 

Private vehicles provide individuals and businesses the flexibility and convenience to carry out 

these activities efficiently. Despite widespread ownership of mobile phones and internet 

connections, e-commerce is not widely adopted (apart from some international commerce). 

Samoa remains a cash-based economy, requiring trips to banks and cash machines, where 

other countries are increasingly replacing cash with electronic transactions and banking.  
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3.1.5 Limited Public Transport  

While Samoa does have public transportation options in buses and taxis, the frequency and 

coverage, and safety, accessibility, and availability of information of bus services is limited, 

prompting many residents and visitors alike to rely on private vehicles for flexibility and 

accessibility. 

3.1.6 Cultural Preferences and Climate 

Unlike many Small Island Developing States, two wheeled vehicles have not been widely 

adopted in Samoa. Motorcycles are very rare; bicycles are owned by many households but 

seldom used as a means of transport. Walking and cycling can be uncomfortable due to high 

temperatures and humidity, or rainfall. 

3.1.7 Infrastructure Development  

Over the years, Samoa has invested in developing road infrastructure to connect different 

parts of the islands and improve accessibility. The availability of well-maintained roads and 

bridges has contributed to the popularity of vehicular travel as the primary mode of 

transportation. The capital of Samoa, Apia, deals with daily traffic congestion during morning 

and afternoon business commuting hours. This congestion is caused not only by the sheer 

volume of cars on the road but also by limited East-West connectivity. Essentially, traffic is 

funnelled through one main artery, Vaitele Street, exacerbating the congestion issues. 

3.2 Samoa Transport Sector Challenges  

The transition to a low emission transport sector is not without challenges especially in 
developing countries. Such challenges include the expense of the transition, as low carbon 
technologies typically being more capital intensive than existing technologies even though the 
recurrent expenses can be lower than existing systems. In nations with a high population 
density, the modal shift to public transport options is available but in lower population 
densities, particularly in remoter areas, such shifts are more difficult. 

In many developing countries increasing wealth has brought a desire to adopt the personal 
transport options (private motor cars) that are predominant in the richer nations, leading to 
social and political restrictions on adopting modal transport shifts. Transferring new cutting 
edge technologies to developing countries face a range of human resource problems and a 
lack of infrastructure backup. 

The road system is well developed with the main system traversing the coast of both the main 
islands at close to sea level and with a small number of cross island roads (Upolu only) 
traversing hilly areas. Travel distances within urban areas (Apia and Vaitele) are relatively flat 
and likely to be quite small (less than 20 km round trip) but there is need to complete a formal 
travel survey to confirm distances and frequencies of travel distances. The longest round 
island journey on both Upolu and Savai’i would be around 200 km. 

The public transport system is reasonably well developed but uses an ageing variety of local 
buses converted from flat top trucks, which have poor safety features and will need replacing 
over the next decade. Cycling and walking are not preferred methods of commuting with such 
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activities hampered by the hot humid climate. The taxi service is good with reasonably large 
numbers of available vehicles (many of which are seen parked on the roadside). In addition to 
the taxis, tourists have good access to both rental cars and minibus services as well as the local 
buses. 

Samoa mainly imports four petroleum products, namely Unleaded Petrol (ULP), Automotive 
Diesel Oil (ADO), Jet fuel which is used as Dual Purpose Kerosene (DPK) for aviation and 
domestic cooking and Liquid Petroleum Gas (LPG) mainly as butane, and some lubricants & 
greases. However, the cost of liquid fuel is relatively low in Samoa compared to other Pacific 
Island countries due to the unique tendering system for liquid fuel supply adopted in 1998. 

3.3 Regional Electric Mobility Policy for Pacific Island Countries and Territories (PICTs)  

Samoa’s transport system is unique but shares many similarities with other Pacific Island 

states.  Many of the issues that Samoa is grappling with to transition to a low emissions 

transport system are being experienced by the other states.  Samoa benefits from being 

involved in and learning from regional initiatives such as the Pacific Centre for Renewable 

Energy and Energy Efficiency (PCREEE).   

The Regional Electric Mobility Policy for Pacific Island Countries and Territories (PICTs), report 

was produced by PCREEE and the United Nations Industrial Development Organization 

(UNIDO) under the umbrella of Global Network of Regional Sustainable Energy Centres (GN-

SEC), July 2020 

The first stage of the project comprised preparing a technical report aimed at informing PICTs 
decision-makers on e-mobility options and their potential to benefit renewable energy-based 
power systems of PICTs. The report provided a “realistic view” of opportunities, barriers, as 
well as potential risks, benefits, and limitations. It provided an overview on the suitability, 
feasibility, and economic viability of various types of EVs, from e-scooters to heavy trucks, 
when considered in the PICT environment. The report found potential for most forms of EVs. 

Consideration was also given to charging EVs and, rather than simply treating them as a 
demand on the local grid, the possibilities for integrating them with the supply of electricity 
by using the capacity of their batteries to support supply were explored. This work found that 
the capability for in-service EVs to support the supply of electricity was emerging and this 
capability was expected to grow, but that there are cheaper and more convenient options to 
achieve the same effect. However, significant benefit is expected from managing the charging 
of EVs in coordination with the supply of electricity, rather than EV charging presenting itself 
as an uncontrolled demand. 

The main findings of the technical report can be summarised as follows: 

● There are large differences across and within PICTs with respect to urbanisation, 
relative wealth, road infrastructure, the vehicle fleet, electricity and fuel markets, and 
accessibility to main island markets. Such diversity not only makes it difficult to 
generalise across PICT contexts, but also near-impossible to prescribe one-size-fits-all 
solutions. 

● The availability of advanced battery technologies has presented the market with many 
electric vehicle options, from electric push scooters to large trucks: 
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○ Larger-sized electric push-scooters are featuring in daily personal mobility in large 
cities around the world. They have also been introduced to PICTs where they are 
used, for example, by tourists. This provides an example of where new mobility 
options can appear almost overnight and illustrates the need for policy to be 
nimble to keep up with new technology. 

○ E-bikes may offer a new mobility solution for PICTs. There is already some take-up 
in the PICT tourism sector. Their low voltage (typically less than 50V) and simplicity 
might make them suitable for use in remote locations. 

○ e-Two-wheelers (i.e. electric motorcycles and scooters) that compete with petrol-
fuelled two-wheeler motorcycles on price and quality have only recently emerged 
in the global market. There are many ways in which these could provide new, 
affordable mobility. They could also replace their petrol-fuelled counterparts. In 
many parts of the world, where two-wheelers are ‘the people’s car’, their 
electrification has become a major focus by governments. 

○ Motorised tricycles are the backbone of transport services in many Asian countries 
and e-trikes have been deployed in several to begin the electrification of this 
market. By contrast, petroleum-fuelled, motorized tricycles hardly feature in the 
PICTs, which arguably stands to make the uptake of e-trikes difficult. 

○ Apart from the e-buses that have become common in China, most EV programmes 
around the world have largely concentrated on the uptake of electric passenger 
cars. The technologies involved are now well developed and EV passenger cars are 
normal in many countries. However, they are still very new to PICTs and lack of 
awareness is still a major obstacle to their uptake. Private cars travel relatively 
small distances each year in PICTs, which means that EVs, which currently cost 
more to purchase and depend upon savings from use to recompense this, are 
relatively unattractive. Use for taxi and ride-hail vehicles offers a far better 
proposition. 

○ Globally, the technology supporting electric trucks is still emerging, but the 
electrification of this sector is worth considering as the technology matures, as 
although trucks are a small proportion of the fleet, they consume a large amount 
of fuel. The upfront cost of electric trucks is currently very high, but it is expected 
to become more manageable as the market sees the expected fall in the price of 
batteries. However, getting local technical support would also be a significant 
barrier to their uptake in the PICTs. 

○ Electric bus technology is more advanced than for trucks due to the impetus 
provided by the Chinese market. The availability of ultra-fast charging means that 
individual buses can get away with smaller onboard batteries, which means 
projects involving multiple buses are less expensive. Projects involving small 
numbers of buses are costly on a per-bus basis for several reasons, which means 
this technology would only be viable for the largest of cities in the PICTs. Even 
then, any such project would need to be heavily subsidised in its early years. 
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○ The electrification of marine vessels does not appear financially attractive in the 
short-term apart from small, slow-speed vessels operating in close, inshore 
waters. There is, however, an opportunity to retrofit small fishing vessels with 
electric propulsion and to charge these using simple, low-voltage solar generation 
systems. The kind of small vessels used to ferry tourists could also be electrified. 
CAP-IT's Output 3 focuses on piloting the electrification of Alia vessels for 
transporting goods and people near the shore.      

3.4 Vehicle Fleet  

There were about 33,000 registered motor vehicles in Samoa in 2023, compared to about 
20,700 registered in 2013 (LTA 2024). This amounts to a 60% increase in vehicles on 
Samoa’s roads in 10 years. During this period, Samoa’s population increased from 
approximately 200,000 to 225,000, a 12% increase2.   

There is now 1 vehicle per 7 people in 2023, compared to 1 vehicle per 10 people in 2013. 
This remains low by international standards, for example in New Zealand there is one 
vehicle per 1.35 people. 

The average age of the Samoan fleet is about 14 years, an older fleet than in New Zealand 
(just under 12 years), Australia (10 years) or USA (9 years). This has implications on both 
vehicle safety and transport carbon emissions. 

The average engine size of the diesel fleet is 3.64 litres, while the average engine size of 
the petrol fleet is 1.95 litres, while the average age of the diesel fleet is 14 years 
(manufactured 2010), and the average age of the petrol fleet is 15 years (manufactured 
2009). 

Of 31,400 vehicle inspections carried out in 2023, 23% were on diesel vehicles and 75% 
were petrol vehicles, with 2% other or unknown.  

Correcting for the higher frequency of bus and taxi inspections, we calculate that there 
are about 24,750 petrol vehicles and about 4,200 diesel engine vehicles that are operating 
in Samoa, suggesting about 4,000 vehicles are not currently on the road (or are in use but 
unregistered). 

3.5 Vehicle Occupancy 

Analysis of a September 2021 survey undertaken by LTA on West Coast Road at Puipa’a3 
showed an average occupancy of 2.5 people per vehicle, or 2.3 excluding buses. 
Additional information about the occupancy of passenger vehicles of all types, and the 
volumes of freight carried per vehicle, would better enable the calculation of transport 
energy efficiency. We will continue to seek better information on this as the project 
progresses.   

3.6 Opportunities for Improved Energy Efficiency 

There are two main approaches to improving the energy efficiency of the transport sector,  

 
2 Based on the 2011 and 2021 Population and Household Census data 
3 Roughton International for Land Transport Authority 2021 
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● technology, transitioning the vehicle fleet to lower-carbon electric or hybrid vehicles,  
● reducing driving, by higher vehicle occupancy (car sharing) mode shift to public 

transport, walking or cycling and micro-mobility, or by reducing the need to travel at 
all.  

3.6.1 Electric Vehicles 

EVs emit zero CO2 when being driven, however the electricity they consume does emit CO2. In 
Samoa, diesel is currently the source of about 50% of electricity, with a target to reduce that 
to 30% by 2030.  Therefore we can expect that by 2030, electric vehicles will be responsible 
for about 70% less CO2 emissions than running an internal combustion engine (ICE) vehicle.  

Figure 3.1 was produced by the NZ Energy Efficiency and Conservation Agency (EECA) to 
explain the lifecycle analysis of the environmental impact of electric vehicles compared to ICE 
vehicles. 

 

Figure 3.1 The environmental impact of electric vehicles (EECA, NZ) 
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3.6.2 Hybrid Vehicles 

Hybrid cars, vans or trucks use an electric motor and a petrol or diesel engine, offering a 
bridge between a traditional car and newer EVs. Drivers can rely on electric power, but know 
they have the petrol or diesel engine to fall back on if the battery is low or they are travelling 
a long way. 

There are two common types of hybrid vehicles: 

● Parallel hybrid vehicles (PHV), which has an internal combustion engine and an electric 
motor, which provide power simultaneously. 

● Plug-in hybrid electric vehicles (PHEV), which has an internal combustion engine and 
a larger battery pack that needs to be charged (hence the name ‘plug in’). Plug-in 
hybrids can run on electric power for longer than standard hybrids. 

In real world tests undertaken by Consumer New Zealand in 20234, a range of hybrid vehicles 
were found to deliver fuel economy in the range of 4.0 to 6.6 l/100km, while a range of PHV 
vehicles delivered between 1.3 and 3.1l/100km.  

Adding in electricity costs, the PHEVs also used between 13.7 and 17.4 kw/h per km. 

In NZ prices and dollars, the overall fuel and electricity cost of running the PHEV vehicles 
ranged from $7.66 to $12.47 per 100 km, while the hybrids cost $11.33 to $17.28 per 100 km. 

A typical NZ near new equivalent vehicle could be expected to use about 10 litres per 100km. 
At a petrol price of about $2.50 (as used in the Consumer test), the fuel cost would be about 
$25.00 per 100 km. 

The cost of running a near new hybrid vehicle is thus expected to be about 45% to 69% 
(median 50%) of the cost of running an equivalent ICE, while a PHEV is about 30% to 50% 
(median 36%) of the cost of an ICE per 100 km.  

3.6.3 Less Driving (Mode Shift) 

Transferring trips from motor vehicles to public transport, walking, cycling and micro-
mobility, or providing people with alternatives that mean they don’t need to make a vehicle 
trip (trip suppression), are the most energy efficient alternatives. To achieve mode shift or 
trip suppression, will require investment in either infrastructure, services or technology. 

Buses need to be more attractive to potential users, by being more reliable, frequent, 
comfortable, accessible and safe. 

Walking, cycling and e-mobility needs a safe, convenient and connected network of routes, 
which can be on or off road, but need protection from traffic where speeds and volumes are 

 
4 https://www.consumer.org.nz/articles/are-phevs-and-hybrid-cars-achieving-their-fuel-efficiency-

claims#article-results 
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high.  Paths for cycling need to be smooth and clear of debris, while to encourage walking 
trees to provide shade can be welcomed.  

To reduce the need to travel, services need to be located close (within walking or cycling 
distance) to where people live, or services such as medical advice, banking and ordering goods 
can be provided on-line.   
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4 | OPTIMISATION AND EFFICIENCY ASSESSMENT 

4.1 Land Use and Transport Demand 

A sustainable transportation hierarchy can also be applied to land use development patterns. 
It favours “Smart Growth” development policies that create more compact, mixed, and 
transit-oriented communities, so travel distances are shorter, and more destinations are 
accessible by sustainable modes. 

This section covers the relationship between land use activities across Samoa and transport, 

as well as the role of both urban form and design in influencing transport choices.  This 

recognises the key role that the layout of and specific siting of activities can have on the 

demand for transport services.  

4.1.1 Land use patterns 

Land use patterns across Samoa and urban form (at least within Apia) has a significant 

influence on the demands for transportation, the feasibility of different modes, and the 

efficiency of the overall transportation system.   

Samoa has experienced a period of rapid urbanisation particularly within northwest Upolu 

with the availability of freehold land and the development of the industrial and commercial 

areas in Vaitele being the main driving factors.  As mentioned in the City Development 

Strategy in 2016 the resulting development has been largely unstructured and ad hoc.  This 

has had implications for “securing investment for capital improvements, urban revitalisation 

and the provision of essential infrastructure and services.” 

Refer Appendix 4 for land use characteristics including land use maps, population distribution 

and main traffic generating activities.  

4.1.2 Land use - regulations and policies  

Proper strategic planning and intentional controls on land use and development can help to 

support the shift to a lower emissions economy.  Activity 1.1. provides a summary of key 

legislation and policy in this area. The following discusses the key tools that can be used to 

improve transport efficiency and optimise the system.  

The planning and management of both land use and development is controlled under the 

Planning and Urban Management Act 2004.  The Act enables the Planning and Urban 

Management Agency (PUMA) to undertake strategic planning processes as well as establish 

plans that control development.  Both of these are instrumental in ensuring that land use is 

integrated with transport decisions.   

The Apia City Spatial Plan (CSP) with a 50-year time horizon and the City Development 

Strategy (CDS) with a 20 year horizon are two key documents for the urban area.  They steer 

the physical development of the urban area helping to create a long-term shift to an urban 

form that is compact, walkable and supports a range of land uses.  This supports the shift to 

a low emissions transport system where people can access goods and services with less 

vehicle travel.  

https://www.planetizen.com/definition/land-use
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The key mechanism for land use zoning and setting development controls is the Sustainable 

Management Plan (SMP) with the assumption under the Act that developments require 

consent unless expressly allowed for under an SMP or other regulation.   

Zoning clearly delineates the use of land down to the parcel level enabling the establishment 

of activities that can complement one another. It can also be used to guide development near 

public transport, create walkable catchments and protect open spaces. 

Development standards may be used “to control the volume, nature and type of traffic 

generated by the development” s32(h) of PUM Act.  Developers can be required to produce 

an environmental impact assessment (EIA) as part of their consent application.  The nature of 

the EIA is not specified in the PUM Act, but it is assumed that this may include a consideration 

of the impact on the transport system.   

To date there has only been one SMP created for Vaitele.  This was established as a pilot for 

the SMP process and included co-participation with local village councils.  The Vaitele SMP 

establishes the different land use zones for the area, specifies which activities are permitted, 

which require consent, and which are prohibited, and also sets development standards for 

each zone. For example, in the Business Zone development standards encourage 

awnings/verandas to provide protection from the sun and rain, which is one small measure 

to encourage pedestrians.   

The Apia Waterfront Plan (2017-2026) developed by the Apia Waterfront Development 

Project sets the strategic direction for the waterfront area as “an attractive destination 

connecting people to unique places and Samoan experiences”.  The plan envisages that the 

waterfront will accommodate mixed use residential living and will be particularly focused on 

creating safe pedestrian linkages.  The Plan does propose to help alleviate parking issues for 

cars which would run counter to efforts to reduce private vehicle usage in favour of other 

modes.  

Outside of the urban area the Government has been working with local villages to create 

district level Community Integrated Management (CIM) Plans.  These plans are focused on 

improving resilience in the face of climate change.  However, given that there may be 

opportunities to address climate mitigation as part of adaptation and vice versa the CIM Plans 

are still a useful mechanism to consider when engaging with communities on the transport 

system.  

4.1.3 Land use activities creating traffic volumes 

It is recognised that certain activities contribute significantly more to the generation of traffic 

than others.  Identifying and better understanding these can help to shape future land use 

planning and development decisions to achieve more efficient and lower emission outcomes 

for transport.  While land use change is recognised as primarily being a longer-term activity 

there may still be initiatives that can be put in place to improve the efficiency of transport 

movements associated with these high traffic generating activities.  

Some of the main traffic generating activities have been identified and described in Appendix 

4 including the CBD, Vaitele commercial/industrial area, Apia International Port, schools, Sogi 
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fuel farm, health services, hotels, Tuanaimato sports complex, the airport, ferry terminal, 

tourist attractions and farms.  

4.1.4 Challenges for achieving efficiency and optimisation  

Past decisions and ad hoc development locks Samoa into particularly land use patterns that 

may make it more difficult to achieve emissions reductions.  An example of this is the location 

of the Port in respect to the Vaitele industrial area creating cross city traffic movements.  

Land ownership is a significant determinant of the choice of both current and future land use.  

More than 80% of land is held in customary titles5 making it difficult to develop as normal 

financial lending is not available to this type of shared ownership.  Without the ability to 

finance development or to sell land these areas tend to be left in a mix of dwellings and 

agricultural use regardless of location. 

Climate change is adding another dimension for land use planning to contend with.  With 

both flooding and sea level rise there may be difficulties in adopting the optimal patterns of 

land use to support emissions reduction.   

4.1.5      Opportunities for emissions reduction 

To contribute to efficiency and optimisation will require land use to address: 

● Continued and unstructured urban sprawl that results in an increasing need for private 

vehicle trips 

● The management of present and the planning for future activities that generate 

significant volumes of traffic (either people, freight, or both) 

● The planning and design of urban areas to improve accessibility and attractiveness of 

active modes of transport.  

The future planning and development of land presents opportunities to help address these 

and support the shift to a low emissions transport system.  This includes several actions that 

have been previously addressed through various planning documents including the Samoa 

National Urban Policy (2013), the Apia City Spatial Plan (2014), the Apia City Development 

Strategy (2016).    

Increase the delivery of SMPs  

SMPs are a key tool to achieve effective land use planning and development control.  

Additional SMPs are required and will need to carefully consider how they can support a low 

emissions transport system.   

Use of development controls  

In unison with zoning the specific rules associated both with zones and generally for an area 

can be designed to encourage low emission transportation and at the same time discourage 

continuation of private vehicle as the primary means of travel.  Some examples of this include:  

 
5 DFAT, 2008. Making Land Work - Volume 2 Case studies on customary land and development in the Pacific . 
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● Ensuring new land developments allow for walking/biking paths and include suitable 

areas for the parking of bikes.   

● Requiring new developments to provide EV charging or at least ensure that the 

electricity infrastructure can support EV charging 

● Reducing parking requirements for new developments where there are suitable 

alternatives  

● Ensuring an assessment of the pedestrian environment and access to public transport 

at the SMP stage (CDS) 

Design principles  

Creating an environment that is safe and attractive for active modes of transport requires 

good design.  Design principles can be applied to buildings and spaces that work to create a 

safe and pleasant environment to walk in or that encourage consideration of the connection 

between spaces and how pedestrians/cyclist might access a site.  The Apia Waterfront Plan is 

an example of how design principles have been applied to envisage a future space that is 

attractive as both a destination and a route.  

Targeting high traffic activities  

This report has identified several specific land uses and activities that generate a significant 

share of traffic volumes.  There may be opportunities from better understanding traffic 

movements to and from these activities to establish what low emissions interventions can be 

put in place.   

Alternatives to accessing services  

While not specifically a land use function there are several alternatives to requiring travel in 

the first place.  These might be provided through improving the access and understanding of 

online services (e.g. banking) for which many people are making the trips into urban areas 

for; increasing the availability of delivery services for commonly purchased goods to replace 

individual trips; or service specific options such as consideration of telehealth options to 

support remote access of health services and delivering regular health check without needing 

to leave home.  
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4.2 Road Network and Operation 

4.2.1 Road Network 

Samoa’s total public road network is approximately 2,500km, of which 1,300km are national 
roads under LTA’s jurisdiction and active maintenance. Almost all (94 percent) of the national 
roads network is sealed with the remaining either gravel or earth roads. Upolu has 65 percent 
of the national road network compared to 35 percent in Savaii. 

Most of the road network consists of 2 lane (one lane each way) roads apart from Vaitele 
Street which has 4 lanes for approximately 6 km between Vaitele commercial centre and its 
intersection with Cross Island Road. 

Most roads do not have footpaths, apart from most streets within Apia town and on the four-
lane section of Vaitele Street. 

A more detailed description of the roading network including traffic count data is included in 
Appendix 6. 

4.2.2 Challenges for achieving efficiency and optimisation 

Adherence and enforcement of rules in the road network may be an issue with observations 
of vehicles blocking footpaths and not giving way to pedestrians. We understand that speed 
limit enforcement is relatively rare, and observation suggests that these limits are regularly 
exceeded. 

Failures in traffic signals with observations of several instances where the pedestrian lights 
were not working suggest that pedestrian signals maintenance could be improved. 

Traffic signals not able to respond to demand. When traffic congestion is observed, traffic 
signals are replaced with Police manual traffic direction, suggesting that the traffic signal 
settings do not always adequately respond to traffic demands by, for example, increasing 
cycle or phase timings. 

4.2.3 Opportunities for emission reduction 

Traffic Signal Optimisation Software: The traffic signals are connected to a central computer, 
allowing remote control of signal timings and operation, however there is no timing 
optimisation system such as SCATS6, widely used in Australia and New Zealand to optimise 
signal timings and offsets and allow progression along a series of intersections through a 
“green wave”.  SCATS would require substantial investment in both software and hardware 
but is likely to increase efficiency and reduce carbon emissions, with the website claiming a 
15% emissions reduction compared to unoptimised signal networks. 

Priority Lanes: Samoa has no priority (or managed) lanes. Priority lanes can allow high value 
or more efficient vehicles to bypass traffic queues and decrease travel times.  Priority lanes 

 
6 https://www.scats.nsw.gov.au/home 
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can be designated for specific time periods (eg morning or evening peak period) and can be 
limited to different vehicle classes such as 

● Bus only lanes 

● Bus and high occupancy vehicle (typically 2+ or 3+ passengers per vehicle) lanes 

● as above including trucks over a certain weight 

● as above including taxis 

Outside of operating hours, lanes can revert to either general traffic lanes or for parking. 

Special vehicle lanes, such as bus-only lanes or lanes for high-occupancy vehicles (HOVs), have 
different impacts on transport emissions. Some of the main effects are: 

● Reduced emissions from congestion relief 

● Promotion of sustainable and efficient modes 

● Encouragement of modal shift 

● Improved infrastructure and operational efficiency   

The potential introduction of high occupancy vehicle lanes was discussed with the LTA during 
engagement.  The LTA suggested that such lanes could be considered, but also advised that 
the widening of existing roads would not be welcomed if land take was required.  

Regular congestion was observed at peak times along Vaitele Street through and west of Apia.  
As there are four lanes along this road, there may be a good case for converting an existing 
lane into an appropriate priority lane. With high bus occupancy, and relatively high car/ van 
occupancy, it may be that a 2+ or 3+ lane could carry more people (though in fewer vehicles) 
than the general vehicle lane, which would be very efficient.  A study into the feasibility, costs, 
and benefits of such a lane (or series of lanes) would demonstrate its effectiveness. 

Provision for Active Modes: Walking, cycling and micro-mobility can all potentially replace 
short distance motor vehicle trips and contribute to both carbon emission reduction and 
improved health outcomes for Samoa.  Good quality footpaths, and a network of safe cycling 
routes (off-road, on-road with dedicated lanes or on quiet low speed roads) can increase the 
safety and attractiveness of using these modes.  Consideration of the potential uptake of 
these modes, especially electric bikes, and the origins and destinations of trips and 
appropriate routes would be required to identify a network of safe routes that could be 
provided in stages over time in conjunction with road upgrades.   

Road Maintenance and Upgrades: Maintaining and upgrading existing road infrastructure 
can improve fuel efficiency and reduce emissions by reducing vehicle wear and tear. This 
includes measures such as repairing potholes and upgrading road surfaces for smoother 
driving. 
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4.3 Buses 

This section relates to the “public” buses, which pick up and drop off fare paying passengers 
along predetermined routes. Private buses and coaches are covered under tourist transport 
in section 4.8.   

More detail on the bus fleet is available in Appendix 1. Bus routes, frequency and fares are 
outlined in Appendix 5. 

4.3.1 Bus Operations  

Samoa's bus services are licensed by the Land Transport Authority (LTA), which awards annual 
licenses to operate a bus in one of four regions. The LTA is also responsible for setting bus 
fares, as well as taxi fares. 

However, beyond these regulations, bus operators have a significant degree of autonomy 
when it comes to choosing the destinations they serve and the departure times. The result is 
a bus network that has grown organically over time, shaped by perceived demand and the 
availability of buses and drivers. 

While this approach has allowed the service to adapt to changing circumstances, the 
government could plan a more efficient and optimised bus network to better serve the 
public's needs. Access to education, jobs, healthcare, services, recreation, and visiting family 
and friends are all critical aspects of daily life that depend on a reliable and accessible public 
transport service. 

To meet the needs of the public, a public transport service must be safe, affordable, and 
reliable. It must enable people to travel to their desired destination at the time they need and 
do so efficiently and effectively. Additionally, the bus network should be easy to navigate for 
new users and accessible to people with mobility impairments. 

Unfortunately, the current bus service falls short of meeting many of these criteria. 
Improvements could be made to optimise the network, improve accessibility and reliability, 
and ensure that the public transport service meets the needs of the community it serves. 

No data on bus patronage is collected by the LTA, however the 2021 census has a question 
about the main type of transportation used by household members, which showed that 47.5% 
of households' main transport use was public transportation.  Note this may include both 
buses and taxis. 

Overall, the CO2 emissions of the bus fleet in 2022 are estimated to be 19.7 M kg, about 15% 
of the emissions from the land transport sector. Calculations for this are included in Appendix 
2. 

4.3.2 Challenges to efficiency and optimisation  

Bus frequencies vary by route and are basically set by the number of bus operators serving 
that route, the time it takes a bus to complete the return journey, the time taken for driver 
breaks and the time the bus waits until the driver decides there are sufficient passengers on 
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board (or until the bus is completely full). We understand that buses depart between every 
30 minutes to two hours. 

Lack of timetables or route maps creates a challenge for new local users of buses or visitors 
to navigate their way around the bus network. 

Bus fares – Bus fares are set by the LTA, but a casual user would have little idea of what the 
fare might be. Fares are cash only, as is usual in Samoa.  Incentives to regular users in the 
form on a concession ticketing system (weekly / monthly pass or 10/20 trip ticket) can assist 
in both achieving lasting mode shift, but also provide more guaranteed cashflow for the 
operator while also providing a lower overall cost to passengers. However we note that a 
higher initial cost might be an issue for some.  Less handling of cash might be welcomed by 
drivers.  

Accessibility Due to the steep, narrow stairs, the wooden bus fleet presents access challenges 
for many existing and potential users. The bus design is likely to deter potential passengers, 
either due to their physical inability to easily use the stairs, or because they are carrying loads 
that make it difficult to get on to the bus. 

4.3.3 Opportunities for emission reduction 

Current Plans 

The Samoa Energy Sector Plan 2023/4 to 2027/8 includes in section 2.2.3 a section on 
encouraging shared mobility and public transportation, stating  

“The aim here is to increase public transport ridership and reduce the use of personal vehicles 
(conventional fossil fuel vehicles). This also involves assessing the viability of commissioning a 
public transport Bus system in Apia (preferred electric) and scheduled services in the future. 
These measures align with the sector’s support for the 2nd NDC’s target. Timely measures are 
necessary to manage the increasing demand for private vehicles (conventional fossil fuel 
vehicles) and transition to cleaner technologies in the future.”  

The 2023-2028 Transport and Infrastructure Sector Plan includes the following strategies and 
actions under Key Outcome 14: Improve Land Subsector accountability, collaboration, and 
responsiveness 

Strategies  Actions 

Improve access and equity in public 
transportation  
 

Strengthen Public transport planning and 
responsiveness to equity and access needs of the 
population 

Clean energy investments is driven to strengthen 
green initiatives through our land transport 
services 

Accelerate inclusive decarbonization of the land 
transport sector with a focus on inclusive, 
accessible, and greener public transport systems 
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Overhaul of Bus service 

A holistic clean sheet approach to planning a bus service in terms of routes, frequencies and 
fare structure would reveal where there are opportunities to increase the appeal and 
useability of the bus network, and working with the community would enable consideration 
of the potential patronage increase that might result from a more planned bus service.  We 
recognise this would be a significant change, requiring new legislation and close working with 
the bus operators who may resist such change.   

A different operating model would have some advantages to the Government, the operators 
and the travelling public and, therefore the potential to increase bus mode share and lower 
carbon emissions. The type of operating model used in many countries sees the Government 
(or in many cases local Councils) tender out bus routes or groups of routes to operators.   

The Government pays a fixed price to the operators for providing the services, taking the 
farebox recovery risk away from the operators, and giving them a high level of confidence in 
their income that might increase their ability to invest in new buses.   

The Government can set performance key indicators, which the operator must deliver to get 
their total compensation. These can include quantitative data such as service reliability and 
punctuality, bus quality and driver performance.   

This type of operating model would also allow the introduction of smart payment methods, 
potentially using digital currency, which would allow for a range of payment options including 
weekly, monthly or annual bus (and ferry) passes, daily, weekly or monthly fare caps for 
frequent users, lower or free fares for students or over 65’s, etc.  

We recognise that this degree of change would be challenging to implement within the five 
years, however as Samoa grows the need for a more sophisticated public transport operating 
model increases, if the public transport share of trips is to be maintained or increased.  

Replacement of old wooden buses with lower emission vehicles 

The wooden buses are acknowledged to be an iconic feature of Samoa and their appearance 
may be valued by their owners, some members of the public and by visitors. However they 
suffer from a myriad of issues including: 

● Poor fuel economy and carbon (and other) emissions 

● Poor safety features 

● Poor accessibility 

New electric or hybrid buses would resolve all of those shortcomings, however this would 
require substantial capital outlay, and for operational efficiency and energy resilience may 
require medium to high-speed charging infrastructure, potentially at least partly powered by 
solar or wind.  

With relatively high annual mileages, electric or hybrid buses may well be economically 
attractive, however the bus owners may struggle to raise the capital required. Government 
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or donor funding / subsidy may be required. Guaranteed incomes that would be delivered by 
the type of operating model described above might help bus owners attract financing to allow 
the purchase of low carbon buses. 

Replacement of the older buses with modern hybrid or Euro 6 emissions compliant buses 
would deliver on many of the shortcomings of the existing fleet including lower carbon 
emissions, safety accessibility and comfort. However the price differential between a new 
hybrid / Euro 6 compliant bus and an electric bus is narrowing all the time, and the ongoing 
operational costs and environmental benefits of going full electric would favour this 
approach. 

Longer operating hours 

Samoa’s buses generally finish operating around 6pm.  Later services may attract workers 
who may finish too late to catch a bus and so choose to drive.  Bus services are also very 
limited on Saturdays, when many people visit shops and the Fugalei market in Apia. Buses do 
not operate on Sundays apart from charter trips to churches, however given the closure of 
most businesses on Sundays there would be little demand for Sunday services.  

Upgrade to Bus stations 

Both the Sogi (Figure 4.1) and Fugalei Market bus stations offer little in the way of shelter or 
comfort, the road surface and drainage are poor and pedestrians, buses, taxis and general 
traffic are mixed together causing safety issues. A modernised bus station at Sogi could offer 
greater efficiency, comfort and safety to buses and their passengers and contribute towards 
an increase in bus use.  A multi-functional bus station would also complement the investment 
in the adjacent new Savalalo market, which can be expected to attract more people to this 
area.  

 
Figure 4.1 Sogi Bus Station 
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Reduced Bus Idling 

From observation at the Sogi bus station, buses can sit idling for long periods between trips.  
Why drivers choose to idle rather than switch engines off is not known. Bus idling leads to 
wasted fuel and increased emissions. This can have negative health impacts for those near 
the buses, especially schoolchildren. Generally, bus engines should be turned off immediately 
after arriving at loading or unloading areas. The bus should not be restarted until it is ready 
to depart. Idle reduction is an easy way to save money by saving fuel, reducing engine wear 
and tear, and reducing emissions, improving air quality and protecting the health of drivers 
and the public. The LTA could assist with driver awareness or training, or if that fails, a ban on 
bus idling could be imposed and enforced. 

Vehicle tracking and visibility for users 

Improved visibility of where buses are on the network would greatly improve passenger 
engagement with the service and increase the safety of services for women and other 
vulnerable users.  Information displays at the bus stations, and phone apps which allow 
passengers to track bus locations, are common in many countries.  With the lack of timetables 
in Samoa, passenger awareness of when they might expect their bus to arrive would be 
especially useful.   
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4.4 Taxis 

4.4.1 Taxi Operation 

Taxis are licenced by the LTA and allocated to a specific taxi stand.  A taxi licence costs SAT 
184 per year.  Taxis should be no more than 10 years old to receive a renewed licence.  

Taxis are owned in small fleets and individually. Taxi fares are set by the LTA, however there 
are no meters in taxis and the driver therefore has some control over the fare requested. 

Overall, the CO2 emissions of the taxi fleet in 2023 are estimated to be 14.8 M kg, about 
11% of the emissions from the land transport sector (refer Appendix 2 for calculations). 
 
More detail on the taxi fleet is available in Appendix 1. 
  

4.4.2 Challenges to efficiency and optimisation   

The restriction on importing vehicles more than 10 years old into Samoa may be preventing 
the transition to hybrid or electric vehicles in the taxi industry.  For example, a 2012 Toyota 
Prius hybrid with 75,000 km on the clock newly imported into NZ can be purchased in NZ for 
NZ$10,000 (approx. SAT$17,000), but could not be imported into Samoa, while 2015 Prius 
models with a similar mileage are selling for NZ$17,000 (approx. SAT $28,000), 70% more.  

4.4.3 Opportunities for emission reduction 

Electric and hybrid vehicles 

The taxi industry is well placed to transition towards hybrid and electric vehicles and given 
the relatively high mileage the benefits in terms of reduced fuel use and maintenance costs 
should make the transition appealing and economically viable. 

In 2023, the NZ Taxi Federation estimated that over 80% of the NZ taxi fleet are hybrid 
vehicles, with an increasing number of electric vehicles.  

Assuming that a replacement for a worn out taxi is required, and a five year old vehicle is 
purchased to replace it, the choices would be a 5 year old electric car (selling in NZ for approx. 
NZ $35,000), a 5 year old hybrid car (NZ $25,000) or a 5 year old ICE car (approx. NZ $15,000). 
The incremental cost of purchasing an electric vehicle would then be about NZ $20,000, or NZ 
$10,000 for a hybrid.  

Given the high annual mileage of the taxi fleet, the forecast fuel savings over 5 years are 
estimated to be US $20,000 for an electric vehicle and US $16,000 for a hybrid vehicle. In both 
cases the 5 year fuel costs are more than the incremental purchase cost, showing a net 
negative cost. 
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4.5 Freight and Servicing 

4.5.1 Freight operations 

There are three distinct movements of freight for Samoa – domestic freight movements 
within the country (including between Upolu and Savaii); international exports and 
international imports of goods.  Samoa’s imports far outweigh exports. In 2022, Samoa 
exported $112.2 million worth of merchandise and imported $1.2 billion Tala worth of 
merchandise. See Appendix 3 for a more detail on the breakdown of freight demand and 
Appendix 1 for a breakdown of the truck fleet. Overall, the CO2 emissions of the truck 
fleet in 2023 are estimated to be 29.8 M kg, about 22% of the emissions from the land 
transport sector. Refer to Appendix 2 for calculations.  

4.5.2 Challenges to efficiency and optimisation  

Lack of data and information on sector creates a challenge to create an accurate assessment 
of what freight is being moved where beyond the Port.  This restricts the focus to the vehicle 
fleet which means that opportunities to optimise are missed. Older truck fleet with an 
average age of 15 years (refer Appendix 1 for age breakdown) means that many of the 
benefits of modern engines are not being realised in Samoa.  

4.5.3 Opportunities for emission reduction 

Electric trucks. Electric trucks are increasing in availability and reducing in price; however they 
are still a very expensive capital outlay, with few used vehicles on the market. However 
smaller trucks are more widely available in electric and hybrid versions, with a new electric 3 
tonne cab chassis being on sale in NZ for $NZ 72,000 (US$43,000, SAT$120,000). A 6T electric 
truck is about three times that price so unlikely to be economically feasible unless very high 
mileage use. We expect that an electric truck will require a fast charger, and to reduce carbon 
emissions, a solar charger with a battery and grid backup is considered ideal.  Table 4.1 
provides some insight into the uses cases where electric trucks may be more feasible.  
 

Truck Class Transport 
Type 

Commercial 
Use Case 

Type of route Daily Use 
km 

Feasibility 

Light 
Commercial 
Vehicles 

Urban 
Transport 

Trade Vans 
• Unpredictable routes 

• Fixed area coverage 
50 ✓✓✓ 

Last mile 
delivery 

• Unpredictable routes 

• Fixed area coverage 
100 ✓✓ 

Small business 
delivery 

• Daily route planned 

• Exact area coverage may vary 
100 ✓✓✓ 

Medium 
Duty Trucks 

Urban and 
regional 
transport 

Dry / 
refrigerated 
goods 

• Daily route planned 

• Exact area coverage may vary 
200 ✓✓✓ 

Point to Point 
distribution 

• Fixed route 

• Fixed area coverage 
350 ✓✓ 

Heavy duty 
trucks 

Regional 
and long 
haul 

Multi-day 
delivery 

• Daily route (planned) 

• Large area coverage 
350+ ✓ 

Table 4.1 Electric Trucks Uses Cases7 

 
7 https://www.eeca.govt.nz/insights/eeca-insights/charging-forward-trialling-battery-electric-trucks-in-your-fleet/ 
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Battery swap electric trucks are emerging as a way to avoid trucks sitting idle. They use 
detachable modular batteries so that the depleted battery pack can be quickly replaced with 
a fully charged one. The batteries can also be charged via traditional wired charging whilst 
still connected to the truck. Due to battery weight these would only work in situations where 
lifting equipment can be used to remove and replace the battery. 

Hybrid trucks are similarly becoming more common, while still more expensive than an ICE 
truck and with limited availability of used vehicles. 

Euro 6 compliant trucks. Trucks that meet Euro 6 emission standards are available, but with 
limited suppliers (mainly in Europe). We anticipate that the cost of a Euro 6 compliant truck 
is about the same as that of a hybrid truck, and that a similar CO2 reduction of about 50% 
compared to the current bus fleet could be expected. Switching to low emission diesel could 
increase the carbon reduction of the truck fleet, however we note that there may be issues 
with the regulation of the quality of fuels used in Samoa. 

Distribution optimisation. There may be numerous ways for the fr200eight industry to be 
more productive and efficient, ranging from time of day (avoiding p350eak congestion), to 
maximising payloads and more effective trip chaining. This may require co350+-operation 
between operators, which could be challenging to organise. Within fleets, the onus is on the 
operator to make decisions to increase the efficiency of operations, driven by fuel and driver 
operating costs, and deliver lower carbon emissions. 

Hub and spoke with vans / cargo bikes for local deliveries. Growing in popularity in cities 
worldwide, this model might see a distribution centre on the outskirts of Apia / Vaitele, where 
larger trucks would deliver bulk freight bound for various destinations within the urban area. 
The bulk delivery would be divided into individual consignments, which are then delivered 
around the urban area by low carbon or electric vehicles.   
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4.6 Government Fleet 

4.6.1 Fleet and Operation 

The Government Fleet includes vehicles operated by Ministries, Authorities and NGOs. The 
Government fleet includes 79 trucks, which have been included within the Trucks category 
and are not counted again here.  

Overall, the CO2 emissions of the Government fleet in 2023 are estimated to be 6 M kg, 
about 4% of the emissions from the land transport sector. Refer to Appendix 2 for 
calculations.  

More detail on the Government fleet is available in Appendix 1. 

4.6.2 Challenges to efficiency and optimisation 

Preference for larger vehicles – the current fleet is heavily weighted towards larger and more 
fuel inefficient vehicles, such as pickups and 4WDs.  

4.6.3 Opportunities for emission reduction 

Electric vehicles  

The Government fleet is uniquely positioned to transition to electric vehicles, given the ability 
of the Government to set fleet procurement policy and to negotiate bulk purchase deals with 
suppliers. The emerging results of the EPC electric vehicle trial is showing that particularly for 
the vehicles with higher annual kilometres driven, the fuel and maintenance savings are 
substantial. 

Minimum fuel efficiency standards 

Where vehicles with lower annual mileage are concerned, the Government fleet procurement 
policy could consider smaller more efficient internal combustion engine vehicles could 
replace the larger vans and pickups which currently dominate the fleet.  
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4.7 Tourist Transport and Rental Cars 

4.7.1 Operations  

A combination of hotel and tourist operator buses, rental cars, and ordinary taxi and bus 
services provides tourist transport in Samoa. 

Airport transport transfers are provided by the larger hotels and resorts, usually for a fee but 
sometimes “free” (included in the accommodation charge). Alternative options for tourists 
arriving at Faleolo airport are taxis or public buses, however there is no dedicated airport bus 
or airport bus stop and passengers must walk out of the airport to get a bus on the main road.  

Rental cars are widely available and cost from about SAT 100 to SAT 300 per day, depending 
on the vehicle and the length of rental.  

Overall, the CO2 emissions of the rental fleet in 2023 are estimated to be 4 M kg, about 
3% of the emissions from the land transport sector. Refer to Appendix 2 for calculations.  

More detail on the Tourist and Rental fleet is available in Appendix 1. 

4.7.2 Challenges to efficiency and optimisation 

Importation restriction. Similar to the taxi fleet, the 10 year limit on importation of vehicles 
is a likely barrier to transition towards to lower emission vehicles.  

Older fleet with an average age of 11 years.   

Utilisation: Rental vehicles can sit idle for weeks or months outside peak tourist season. 

4.7.3 Opportunities for emission reduction 

Electric or hybrid vehicles  

Similar to the taxi fleet, we would expect the rental fleet to be potential early adopters of 
hybrid or electric vehicles, as has been seen in other countries.   

A barrier to the uptake of full electric vehicles in the rental sector might be the perception by 
visitors of the availability or ease of use of charging facilities around the country.  Hybrid 
vehicles (or PHEV) might be a more appropriate choice for this sector. 

Similar to the taxi fleet, the 10 year limit on importation of vehicles is a likely barrier to 
transition towards to lower emission vehicles.   
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4.8 Private Cars and Vans 

4.8.1 Fleet and Operation 

The largest segment of vehicles is the private light vehicle fleet, with about 24,000 vehicles 
(over 80% of all vehicles in Samoa). The term private also incorporates all business vehicles 
(excluding taxis, rental cars, trucks, buses) which includes a range of corporate fleets, small 
and medium enterprise vehicles and also light commercial vehicles used for delivery of goods.  
About 92% of these have petrol engines. 

While fuel economy is poor in international terms the relatively high vehicle occupancy 
(approx. 2.3 people per vehicle) compared to other countries means that the use of the 
private fleet is reasonably efficient on a per person-kilometre basis. 

Overall, the CO2 emissions of the private fleet in 2023 are estimated to be 64 M kg, about 46% 
of the emissions from the land transport sector. Refer Appendix 2 for calculations.  

More detail on the private fleet is available in Appendix 1. 

4.8.2 Challenges to efficiency and optimisation 

Older vehicle fleet with the average age of the private fleet being 15 years (manufactured 
2008) with 50% of the private fleet manufactured before 2010. Refer Appendix 1 for fleet age 
breakdown. 

Growing trend towards large vehicles. The average engine size of the private fleet is 1,950cc 
for petrol engines and 2,750cc for diesel engines. Refer Appendix 1 for engine size 
distribution. 

4.8.3 Opportunities for emission reduction 

Electric cars 

EVs emit zero CO2 when being driven, however the electricity they consume does emit CO2. 
In Samoa, diesel is currently the source of about 50% of electricity, with a target to reduce 
that to 30% by 2030.  Therefore we can expect that by 2030, electric vehicles will be 
responsible for about 70% less CO2 emissions than running an internal combustion engine 
(ICE) vehicle.  

Hybrid cars 

Hybrid cars, vans or trucks use an electric motor and a petrol or diesel engine, offering a 
bridge between a traditional car and newer EVs. Drivers can rely on electric power, but know 
they have the petrol or diesel engine to fall back on if the battery is low or they are travelling 
a long way. 

The cost of running a near new hybrid vehicle is expected to be about 45% to 69% (median 
50%) of the cost of running an equivalent ICE, while a PHEV is about 30% to 50% (median 36%) 
of the cost of an ICE per 100km.  

Less Driving (Mode Shift) 
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Transferring trips from motor vehicles to public transport, walking, cycling and micro-
mobility, or providing people with alternatives that mean they don’t need to make a vehicle 
trip (trip suppression), are the most energy efficient alternatives. To achieve mode shift or 
trip suppression, will require investment in either infrastructure, services or technology. 

Buses need to be more attractive to potential users, by being more reliable, frequent, 
comfortable, accessible and safe. 

Walking, cycling and e-mobility needs a safe, convenient and connected network of routes, 
which can be on or off road, but need protection from traffic where speeds and volumes are 
high.  Paths for cycling need to be smooth and clear of debris, while to encourage walking 
trees to provide shade can be welcomed.  

To reduce the need to travel, services need to be located close (within walking or cycling 
distance) to where people live, or services such as medical advice, banking and ordering goods 
can be provided on-line.  

Vehicle Scrappage Scheme 

Several countries and states have implemented a vehicle scrappage scheme, where vehicle 
owners are paid by the Government to scrap older vehicles.  The intention is to remove older, 
less efficient, more polluting and less safe vehicles from the roads.  To ensure that the scheme 
removes vehicles that are being used (as opposed to broken vehicles beyond repair) it is usual 
to require a vehicle to have a current registration / warrant of fitness to qualify for the 
compensation.  

A vehicle scrappage scheme trial was run in 2007 in Auckland8 and was deemed to be a 
success in that the benefits (health and crash reduction) outweighed the costs.  In that trial, 
participants who chose to scrap their vehicle were given a two month pass for public transport 
use, valued at $400.  

It is important to specify the purpose of a car scrappage scheme to ensure it is designed in a 
way to optimise the results.  The 2009 UK scrappage scheme was designed to increase the 
sales of new cars following a record slump, so the scheme provided £1,000 (SAT$3,600) 
towards the purchase of a new car to those who scrapped an old one.  

To improve the transport emissions in Samoa, a scheme might be designed to encourage bus 
use, active mode use or low emission vehicle purchase.  Therefore the “payment” for 
scrappage could be a bus pass, a contribution toward an electric bike purchase, or a 
contribution towards a low emission vehicle purchase.  

Shared Mobility through Village e-mini-buses 

While the purchase of electric mini-buses is likely to be out of the reach of most Samoan 
villages, the potential for such vehicles to replace existing high mileage / poor fuel economy 
vehicles, or to replace many private car trips, makes a good case for a high level of 

 
8 https://www.transport.govt.nz/about-us/what-we-do/queries/vehicle-scrappage-trials/ 
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Government / third party subsidy to allow village councils to purchase and manage the use of 
a shared electric minibus for the use of the villagers.   

In addition to reducing carbon emissions, these vehicles would provide transport accessibility 
improvements to the villagers, in particular to women, the transport and mobility 
disadvantaged, and people with disabilities. 

For the purpose of evaluating effects, we assume that each electric minibus replaces the 
annual kilometres driven of two private vehicles.  
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4.9 Motorcycles and Motor Scooters 

4.9.1 Fleet size and characteristics 

In addition to the 17 motorbikes in the Government fleet, there were 47 privately owned 
motorbikes recorded by the LTA registration database. In the Samoa 2011 census, 4520 
households (17%) reported ownership of a bicycle or motorcycle, suggesting most of these 
are bicycles. 

Motorbikes can play an important part in low energy mobility; however they have not proved 
to be a popular mode of transport in Samoa. We are not certain about the reasons behind the 
lack of popularity of motorbikes and motor scooters in Samoa, but this may be informed by 
the surveys planned under Activity 1.4.  

The fuel use and contribution to the carbon emissions of the motorbikes in Samoa is 
considered negligible and has not been included in the calculation of total emissions from the 
road transport sector. 

4.9.2 Opportunities for emission reduction 

An increase in the number of motorcycles and motor scooters in Samoa could, assuming they 
are used instead of higher carbon emitting vehicles, contribute to a lower carbon transport 
future.   

Electric motorcycles are becoming a very affordable alternative to a small car, with brand new 
models available in New Zealand for under $40009 (approx. SAT$6,400).  

A similar trend is sweeping low-income populations. The petrol scooter is being replaced in 
many markets, with the running costs of two-wheeler electric vehicles (EV) now up to a third 
cheaper in some countries. The rapid pace of innovation also means that the upfront cost of 
a two-wheeler EV is often on par with petrol alternatives. India, Indonesia and other markets 
are recognizing the potential of these technologies and providing subsidies and enabling 
regulations to support the transition to clean vehicles.  

Providing subsidies for the purchase of electric motorbikes, potentially as a shared mobility 
resource managed by village councils, could both reduce carbon emissions, where the use of 
an electric motorbike replaced a car trip, and also provide improved mobility for transport 
deprived communities.  The benefits of this would have to be weighed against the real safety 
concerns of motorbike riding, which is widely accepted as the least safe form of transport, 
especially where the population is not used to using or accommodating motorbikes on the 
road.  Specific training would be essential.  

 

  

 
9 https://vmotosoco.nz/all-models/ 

https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/power-to-move-accelerating-the-electric-transport-transition-in-sub-saharan-africa
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4.10 Active Modes 

4.10.1 Existing environment  

Walking 

The existing infrastructure provisions for pedestrians do not enable walking as an attractive 
mode of transport. Footpath provision is varied and limited across Samoa with many roads 
currently having no footpath provisions. Where footpaths are provided, they are often 
intersected with continuous and wide vehicle crossings, creating an unsafe environment for 
pedestrians.  

In addition to the lack of consistent footpath provision, a lack of shading/trees along roads 
further discourage people from walking due to the warm climate. 

Safety issues related to stray dogs roaming the streets has also been identified as a key issue 
discouraging people from walking.  

Due to the above factors, walking is currently limited to short walks within villages, to and 
from buses and around town. Given the nature of the bus operations enabling people to get 
picked up anywhere, with no formal bus stop locations, this results in very short walking 
distances.  

Cycling 

In the Samoa 2011 census, 4520 households (17%) reported ownership of a bicycle or 
motorcycle. With only 54 registered motorbikes in Samoa, the vast majority of these vehicles 
will be bicycles. 

Despite the significant percentage of households owning bicycles, the uptake as a main mode 
of transport has been low.  

Electric micro mobility 

While the Samoa NDC proposes shared electric mobility as a key project to lower emissions 
for the land transport sector, the introduction of electric micro-mobility devices in 
communities has not taken place yet.  

Given the nature of these devices (very small wheels and generally lower speeds), they are 
likely to require well-formed footpaths or facilities separated from vehicle traffic to enable a 
safe environment for these devices. The lack of continuous footpath connections could 
therefore limit the uptake of these devices as a feasible mode without the rollout of 
significant infrastructure improvements, which could be costly.  

4.10.2 Challenges to efficiency and optimisation  

The barriers that have been identified through stakeholder consultation are discussed in more 
detail below. 

Climatic conditions  
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● People do not think that bicycles are suitable for the warmer tropical weather. 
● Existing stormwater drainage results in roads being flooded post rainfall events, which 

discourages people from riding bicycles. 

Air pollution  

● The current infrastructure provisions require people on bikes to share traffic lanes 
with vehicles. Given that the current Samoa vehicle fleet is largely fossil fuel driven, 
this results in people on bikes being exposed to exhaust fumes from the vehicles 
travelling along the road. 

Roaming dogs 

● Roaming dogs have been highlighted as a key concern from people walking and 
cycling in Samoa and provides a significant safety risk and barrier against 
increasing active mode uptake. Currently there are no effective strategies or 
enforcement in place to manage the stray dogs. 
 

Topography 

● There is a perception that the topography is not suitable for cycling. It is worth noting 
that this perception is related to normal bicycles as there has not been an uptake of 
E-bikes within the community.  

Negative perceptions 

● Negative perceptions related to cycle as a mode of transport associated with it being 
for the poor. E-bikes do not appear to have the same stigma attached to it and have 
been successfully implemented for use by the Samoan police departments.  

4.10.3 Opportunities for emission reduction 

A highly energy efficient way to contribute towards the Samoa second NDC land transport 
carbon emissions reduction target can be achieved by focussing on converting short private 
vehicle trips to active mode trips. A 5% mode shift from private vehicles to active modes could 
achieve approximately 3% reduction in total carbon emissions from the road transport sector. 

In addition, co-benefits would be lower transportation costs and better health outcomes for 
those who do shift from driving cars to active modes. 

Examples of some opportunities to encourage a shift from private vehicle trips to active mode 
trips are summarised below. 

E-bike awareness programmes 

In Manukau and Māngere in Auckland, New Zealand, cycling awareness campaigns have been 
successful in achieving uptake of cycling among Pasifika communities with similar 
demographics to that of Samoa. Examples of the type of awareness programmes that could 
be adopted include: 

● E-bike test ride days 
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● Bicycle skills training 

● Marketing campaigns on the positive health impacts of cycling and walking, in 

collaboration with the Ministry of Health, private health civil societies and NGOs 

already advocating an integrated approach to health with cycling and walking as a 

major part of their campaigns 

The use of and exposure to e-bikes have been instrumental in these campaigns and have 
successfully shifted the negative perceptions of cycling in the communities who previously 
associated cycling as a mode for the poor only.  

An example of one such programme is the ‘Give-it-a-go’ E-bike trial in Māngere10, undertaken 
in April and May 2021 with Time-to-Thrive, a local community trust. 

The programme involved three 2-hour workshops where participants were exposed to e-bike 
skills in on and off-street environments (Figure 4.3). Feedback from the participants indicated 
an increased appreciation for e-bikes and a significant proportion of the participants were 
considering how they could introduce an e-bike into their transport activities if they had easy 
access. 

 

Figure 4.3 Otara Bike Rave 2023, Auckland 

The programme successfully demonstrated that e-bikes could replace certain vehicle trips 
while also having health co-benefits.  

We note that it is important that any campaigns or programmes like the above are driven 
from within the communities instead of being forced on the community from outsiders as this 

 
10 Māngere ebike trial Stage 1: “Give-it-a-go”, Mackie Research, Time-to-Thrive, Massey University, 18 August 

2021 
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will significantly impact the success of any such programmes. Identifying enthusiastic local 
influencers would be key to ensuring success for any awareness programme. 

Coupled with the introduction of e-bikes, awareness and the introduction to cargo e-bikes 
present a good opportunity to amplify mode shift and reduction in car trips. Cargo e-bikes 
allow people to carry larger loads easily, enabling a viable replacement for family car trips.     

Speed management 

The existing low speed environments within Apia provides a good environment for active 
modes and micro-mobility devices. A focus on improving the enforcement of the speed limits 
will ensure a safe environment for the more vulnerable road users. 

E-bike libraries and subsidies  

Having e-bike libraries/stations strategically located around communities that people can use 
when needed, with designated parking locations, would enable access for the entire 
community. Further economic benefits may arise in job creation in ensuring that the bikes are 
charged.  

Subsidised e-bike programmes could also help enable and increase access to these modes 
and overcome cost challenges.  

E-bikes, coupled with the provision of safe cycling networks can overcome many of the 
barriers identified above. 

The use of the e-bikes by the Samoa police (Figure 4.4) demonstrates the feasibility of e-bike 
use in the wider community. Leveraging on the e-bike use of the police could help to further 
overcome the negative perceptions towards cycling as a viable mode of transport. 

 

Figure 4.4 Electric Police Bicycles, Apia 
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Infrastructure improvements 

Creating spaces where people want to be and feel safe through appropriate infrastructure 
provision make active modes much more appealing and assist in changing the perceptions of 
local communities. Infrastructure improvements that could be beneficial include: 

● Continuous footpaths or shared paths with adequate shade and protection from 

the sun.  

● On road bicycle lanes, noting that some sort of separation would be required. 

Where carriageway widths are sufficiently wide, low cost options to create a safe, 

separated lane for cycling and micro mobility use could increase the uptake of 

these modes without significant cost implications.  

● Rest areas and community congregation points along the paths.  

● Sufficient lighting to ensure safety at night.  
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5 | MARITIME TRANSPORT SECTOR 

5.1 Scope 

The scope of this chapter is limited to passenger and vehicle ferries operating domestically 
between Upolu and Savai’i and between Apia and Pago Pago (American Samoa). Note that 
electrification of the fishing industry is covered separately under CAP-IT Output 3. 

5.2 Operations 

Regarding the maritime sector, as with land transport the highest potential for carbon 
emission reduction is likely to come from the high energy, high use vessels, such as the Upolu-
Savai’i vehicle and passenger ferries that cross the 22km Apolima Strait, currently with 68 
sailings per week (September 2023). 

The Apia - Pago-Pago service has about 20 sailings per month (March 2024) operated by MV 
Lady Samoa IV.  

The Samoa Shipping Corporation is a government-owned company in Samoa which provides 
freight and passenger services between Savai'i, Upolu and American Samoa. Established in 
1974, the corporation is managed as a public trading body under the Public Bodies 
(Performance and Accountability) Act 2001. 

The corporation also provides maritime support services, including engineering services in 
Apia and a slipway at Satitoa in Aleipata. It maintains facilities at Mulifanua, Salelologa, Apia 
and Pago Pago. 

In 2022-2023, the SSC's total revenue was estimated to be around $790 million, while 
expenses were estimated to be around $965 million. 

Refer to Appendix 7 for more information on the maritime sector.  

5.3 Samoa Transport and Infrastructure Plan (STIP) 2023-28 

Key Outcome 12 of the STIP includes a strategy that Clean energy investments are driven to 
strengthen green initiatives through our maritime services, with the associated action 
“Accelerate the decarbonization of the maritime sector to optimize energy efficiency with a 
specific focus on fishing vessels”. 

Key Outcome 13 of the STIP includes the following activities with reference to the SSC vessels 

Actions Activity Indicators 

 

Estimated Budget 

($) 

Responsible 

Climate-resilient and safe 

vessel to improve sea 

transportation standards 

Seek funding for 

design & construction 

of new vessel 

New landing craft 

vessel to replace 

Fotu-o-Samoa II 

 

USD $8,500,000 SSC/MWTI/ 

MOF/MFAT 

https://en.wikipedia.org/wiki/Samoa
https://en.wikipedia.org/wiki/Savai%27i
https://en.wikipedia.org/wiki/Upolu
https://en.wikipedia.org/wiki/American_Samoa
https://en.wikipedia.org/wiki/Apia
https://en.wikipedia.org/w/index.php?title=Satitoa&action=edit&redlink=1
https://en.wikipedia.org/wiki/Mulifanua
https://en.wikipedia.org/wiki/Salelologa
https://en.wikipedia.org/wiki/Apia
https://en.wikipedia.org/wiki/Pago_Pago
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  New vessel to assist 

with international 

charters 

USD $10,000,000 SSC/MWTI/ 

MOF/MFAT 

 

5.3.1 Challenges to efficiency and optimisation  

Lack of data and information on sector creates a challenge to create an accurate assessment 
of the marine sector.  This has also been noted in the Low Emission Development Strategy 
(pg33).  

5.3.2 Opportunities for emission reduction 

Electric or hybrid ferries are emerging across the globe, however the capital cost is extremely 
high.  The feasibility of reducing the emissions of the ferry fleet will be considered further in 
the development of the Decarbonisation Strategy, in consultation with the ferry industry.  
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6 | ENERGY PERFORMANCE ASSESSMENT METHODOLOGY FOR 

EMISSIONS TRACKING AND ENERGY EFFICIENCY MONITORING  

6.1 Assessment Methodology 

Using available data and assumptions informed by international comparisons and local 
knowledge, we have developed a Samoa Transport Emissions Model “STEM”. The model uses 
the following input parameters. Subsequent to the draft report, the model has been 
improved, for example additional vehicle categories have been added to improve the 
assessment of options. 

1 Number of vehicles in the Samoan fleet in 2023, broken down into the following 32 
categories: 

Diesel Engines Petrol Engines 

Wooden Buses Wooden Buses (nil) 

Purpose Built Buses Purpose Built Buses 

Trucks under 4T Trucks 

Trucks 4T-8T Trucks 4T-8T 

Trucks over 8T Trucks over 8T 

Rental cars Rental cars 

Rental Vans Rental Vans 

Government Cars Government Cars 

Government Pickups Government Pickups 

Government Vans Government Vans 

Taxi Cars Taxi Cars 

Taxi Vans Taxi Vans 

Private Cars Private Cars 

Private Minivans Private Minivans 

Private Vans Private Vans 

Other Other 
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2 For each ICE vehicle category, an average fuel consumption (kilometres per litre of diesel 
or petrol) has been derived, considering the fleet characteristics (age, engine size) and 
the usage of the vehicles (eg rural versus urban running, frequency of stopping). The 
assumptions used are covered under each vehicle category in Chapter 4.  

3 For each vehicle category, the expected annual kilometres driven, based on an 
assessment of daily use (hours used, average speed), days used per week and weeks used 
per year. The assumptions used are covered under each vehicle category in Chapter 4.  

4 From this assessment, the total annual fuel consumption was estimated and compared 
to the total annual fuel sales through service stations or delivered to the Government 
(excluding EPC) in 2022 obtained from the Ministry of Finance Table 6.1). The petrol sales 
have been reduced by 5% to allow for non-transport uses (eg outboard motors, lawn 
mowers, chainsaws). We have assumed that the “commercial sales” are 50% used for 
land transport, in the absence of any further details.  

 

Table 6.1 Fuel sales 2022 (Ministry of Finance 2024) 

5 The model was calibrated by reviewing the original mileage and fuel consumption and 
vehicle mileage assumptions to better correlate the annual fuel consumption against the 
actual fuel sales. 

6 The calibration resulted in the model estimating annual diesel consumption of 20,300,000 
litres, and annual petrol consumption of 35,700,000 litres, both within 5% of the recorded 
2022 sales through petrol stations, commercial sales (50%) or Government (less 5% of 
petrol sales as above).  

7 Given the assumptions required and the model purpose, we are confident that the model 
is fairly estimating the proportion of the fuel sold that is used by each of the vehicle 
categories  

8 The fuel used has been converted into CO2 emissions by factoring the litres of diesel used 
by 2.7 and the litres of petrol used by 2.3 to convert both into kg of CO2 emissions11. This 
results in an estimated CO2 emissions from land transport in 2022 of 137 Gg. 

6.2 Model Outputs 

The model parameters and fuel use and emissions forecasts are summarised in Appendix 8. 

6.2.1 Current Fuel Use 

The size of each fleet, fuel type, and fuel efficiency and annual kilometres driven estimate the 
total fuel use (diesel and petrol) of each vehicle category are shown on Table 6.2.  

 
11 https://www.drivingtests.co.nz/resources/fuel- CO2-calculator-carbon-dioxide-emissions-in-kg/ 
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Vehicle Size of Fleet 
 

Estimated Annual 
Diesel Consumption 

Estimated Annual 
Petrol Consumption 

Wooden Buses 170 4,363,000 0 

Purpose Built Buses 155 2,849,000 90,000 

Taxis (Cars and Vans) 1,794 143,000 6,260,000 

Government Cars 61 2,500 133,000 

Government Pickups 415 1,270,000 97,000 

Government Vans 227 677,000 69,000 

Trucks under 4T 740 2,585,000 1,485,000 

Trucks 4T – 8T 555 3,447,000 623,000 

Trucks over 8T 215 2,321,000 44,000 

Rental car / van 876 222,000 1,601,000 

Private cars 18,471 1,294,000 19,589,000 

Private Minivans 3,436 18,000 4,446,000 

Private Vans 1,406 800,000 1,234,000 

“Other” 190 338,000 6,000 

Total 28,981 20,328,000 35,677,000 

Table 6.2 Fleet Size and Estimated Fuel Consumed 

The modelled diesel consumption is 100% of the calculated 2022 diesel sales to the transport 
industry, while the modelled petrol consumption is 95% of the calculated 2022 petrol sales to 
transport. 

The forecast split of fuel consumption by vehicle category is shown on Figure 6.1 for diesel 
and Figure 6.2 for petrol.  

41% of the diesel fuel consumption is estimated to be from the trucking fleet, with 36% from 
the bus fleet, totalling 77%. These vehicles have high fuel consumption and high annual 
mileage, so this is not unexpected, despite only comprising about 6% of the total number of 
vehicles in Samoa. The model estimates that the Government fleet accounts for about 9% of 
the annual diesel consumption, with 10% from private vehicles. 
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Figure 6.1 STEM estimated diesel consumption by vehicle category 

The model estimates that about 73% of petrol use is from the private fleet (including private 
corporate fleet vehicles) with 18% from the taxi fleet (Figure 6.2). 

 

Figure 6.2 STEM estimated petrol consumption by vehicle category 

Figure 6.3 shows the STEM estimates breakdown on total annual CO2 emissions from the land 
transport sector by vehicle category.  This shows the private fleet accounts for about 48% of 
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the carbon emissions from the land transport sector, followed by 21% from trucks, 15% from 
buses and 11% from taxis. 

 

Figure 6.3 STEM estimated CO2 emissions by vehicle category 

6.3 Tracking emissions through fuel sales 

The most readily available indicator for tracking of carbon emissions from the land transport 
sector is the monitoring of annual diesel and petrol sales through service stations or delivered 
to the government (excluding EPC).  

The STEM model uses the number of vehicles registered within each category and estimates 
of the fuel consumption of each vehicle to derive the emissions generated by the vehicles 
within that category.  

Changes to the amount of fuel sold through the service stations, changes to the number of 
vehicles and their energy use, including uptake of electric vehicles, can be replicated by the 
model to track the relative emissions of each category over time.  

6.4 Energy efficiency monitoring 

Currently the energy efficiency of the vehicle categories used within the STEM model are 
estimates, calibrated to match the fuel sales data and the estimated annual kilometres driven 
by each vehicle category.   
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Further information regarding annual kilometres driven, fuel efficiency, and fuel consumption 
by vehicle category will assist in increasing the confidence in the model forecasts and allow 
for the tracking of any changes to energy efficiency in the land transport sub-sector. 

6.5 Further Development 

The model will continue to be developed and refined as further information is obtained, for 
example, average annual kilometres driven by the various fleets, the fuel consumption either 
for individual vehicles or by fleets, such as the Government fleet. 

We expect that the distribution of annual kilometres driven is likely to show a large variance 
in distance driven per vehicle. This information would provide greater accuracy about the 
effect of focussing on the top 10% or 20% of vehicles by annual km driven. 

As an example, data from the UK12 shows that in 2021 the average km driven by motor 
vehicles was just over 8,800km. Interestingly this is 23% fewer km than in 2019, pre COVID-
19.  

54% of vehicles travelled less than 8,000 km, while 14% drove more than 16,000km, more 
than twice the “average” mileage (Figure 6.4) 

 

Figure 6.4 UK annual kilometres driven distribution 2022 

  

 
12 GBMOTMileageReport-FieldDynamics-HighQuality.pdf (field-dynamics.co.uk) 

https://www.field-dynamics.co.uk/wp-content/uploads/2017/04/GBMOTMileageReport-FieldDynamics-HighQuality.pdf
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7 | COSTED CONTEXT-RESPONSIVE OPTIMISATION MODEL 

7.1 Model Purpose  

This model will be used in the strategy and plan options assessment, to assist in compiling 
alternative programmes of investment and action. 

The model needs to be able to forecast the cost, and the impact in terms of carbon emission 
reduction, of a range of different interventions, and at various levels of investment for each 
intervention. 

We expect that to meet the carbon emission reduction target detailed in Samoa’s Second 
Nationally Determined Contribution (NDC), of a 30% reduction in GHG from the Energy Sector 
compared to 2007 levels, the strategy will need to deliver a 20% reduction from 2022 levels. 
This will not be possible without a range of interventions across all aspects of the transport 
sector. Therefore the model will need to be able to assess the cumulative effects of a chosen 
renege of interventions, to indicate the expected total carbon emission reduction arising from 
a chosen set of interventions (a programme) and the total expected cost of the programme. 

7.2 Model development 

The optimisation model takes the forecasts from the STEM model in terms of fuel use and 
CO2 emissions from each of the transport modes and adds on a user interface that allows 
stakeholders to readily see the forecast cost and emissions outcomes of investment options.  

The model currently includes 22 different investment or intervention options as follows: 

• Replace Wooden Bus Fleet with Electric 

• Replace Wooden Bus Fleet with Hybrid 

• Replace Purpose Built Bus Fleet with Electric 

• Replace Purpose Built Bus Fleet with Hybrid 

• Replace Taxis with Electric 

• Replace Taxis with Hybrid 

• Replace Govt Pickups with Electric 

• Replace Govt Vans with Electric 

• Replace Govt Vans with Hybrid 

• Replace Small Truck Fleet with Electric 

• Replace Small Truck Fleet with Hybrid 

• Replace Medium Truck Fleet with Electric 

• Replace Medium Truck Fleet with Hybrid 

• Replace Large Truck Fleet with Electric 

• Replace Large Truck Fleet with Hybrid 

• Replace Rentals with Electric 

• Replace Rentals with Hybrid 

• Replace Private with Electric 

• Replace Private with Hybrid 

• Add new express e-bus routes 

• Shift Trips from Private to electric bikes 



CAP-IT Samoa Activity 1.2 Optimisation and Efficiency Review Final Report 53 

• Shift car trips to electric motorcycle 

• Shift car trips to shared e-minibuses 

Not modelled are other options such as additional land use controls, traffic management 
improvements or the overhaul of the bus operating model to give more government control 
as the costs and / or effects of these are not able to be estimated at this stage. 

Additional options can be added as required, should alternative approaches be suggested as 
the strategy and plan are developed. 

7.3 Inputs and Assumptions 

The main inputs and assumptions that are used to convert the STEM model to a context-
responsive optimisation model are the cost of individual interventions and the effectiveness 
of the interventions, in terms of the reduction in the total transport sector carbon emissions. 

7.3.1 Cost Estimates 

We have used available information to compile cost estimates for each intervention. The cost 
estimate is made up of the following components 

7.3.2 Capital Outlay 

Capital costs have been estimated from international research, with 25% uplift used to reflect 
the costs of transporting vehicles and equipment to Samoa, and the relatively low volumes 
involved. Costs do not currently include import duties or VAGST, which are considered cost 
neutral to the Government. There are no costs attributed to any rebates or allowances that 
the Government may decide to instate for purchase of low carbon vehicles. 

Further research will continue to improve the reliability of these cost estimates, this may 
include consideration of any volume discounts for larger orders, and the ever-changing 
availability, cost and range of both new and used electric and hybrid (including PHEV) vehicles.   

Vehicle Assumption 
 

Vehicle Cost (each) 
(USD) 

Charging Cost (per 
vehicle) (USD) 

Electric Bus 
 

Mid-size Chinese sourced 30/40 
seat EV bus with solar charging 
(with grid backup) 

$375,000 $50,000 

Hybrid / Euro 6 
Bus 

Mid-size 30/40 seat euro6 
compliant or hybrid bus  

$250,000 n/a 

Electric taxi 5 yr old (2019) ev eg Hyundai 
Ioniq / Nissan Leaf 

$18,750 n/a (charge at home) 

Hybrid taxi 5 yr old hybrid eg 2019 Toyota 
Prius 

$15,000 n/a 

Electric Van New electric eg LDV eDeliver 9 
($NZ70,000) 

$52,500 $10,000 
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Vehicle Assumption 
 

Vehicle Cost (each) 
(USD) 

Charging Cost (per 
vehicle) (USD) 

Hybrid Van No examples found, rumoured to 
be arriving 

$45,000 n/a 

Electric Pickup New eg LDV eT60 88kw/h 
NZ$52,000 

$39,000 $10,000 

Hybrid Pickup New eg GWM Cannon Alpha Lux 
$NZ 60,000 

$45,000 n/a 

Electric Truck 
<4T 

LDV eDeliver 9 cab chassis 
NZ$72000 +$15k box with solar 
charging (and grid backup) 

$65,250 $20,000 

Electric Truck 
4-8T 

Hyundai Mighty 7.3t with solar 
charging (and grid backup) 

$187,500 $30,000 

Electric Truck 
>8T 

New electric 10T truck with solar 
charging (and grid backup) 

$312,500 $40,000 

Electric rental 
car 

New electric eg Hyundai Kona  
$50,000 $10,000 

Hybrid rental 
car 

New hybrid  
$40,000 n/a 

Private electric 
car 

5 yr old (2019) ev eg Hyundai 
Ioniq / Nissan Leaf 

$18,750 n/a (charge at home) 

Private hybrid 
car 

5 yr old hybrid eg 2019 Toyota 
Prius 

$15,000 n/a 

Increase PT 
mode share 

New electric buses on new 
express routes 

$375,000 50,000 

Shift trips to 
active modes 

Electric bicycle 
$2,000 n/a (charge at home) 

Shift trips to 
low energy 
modes 

Electric motorbike 
$4,000 n/a (charge at home) 

Table 7.1 Intervention Cost Estimates 

7.3.3 Business as Usual (BAU) Cost 

To assess the incremental net cost of transitioning to a lower carbon vehicle fleet, the 
business as usual cost also needs to be factored in, in the case of the choice of purchasing an 
electric or hybrid vehicle, the BAU cost would be the purchase price of an ICE vehicle.  

The BAU costs have been estimated as follows: 
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Vehicle BAU Assumption BAU Cost (each) (USD) 

Bus Mid size 40 seat ICE bus $200,000 

Taxi 5 yr old (2019) ICE $10,000 

Government  New ICE car/ pickup $35,000 

Truck New ICE 4T truck $50-200,000 

Rental car New ICE car $40,000 

Private car 5 yr old (2019) ICE car $12,000 

Increase PT mode share Do Nothing $0 

Shift trips to active modes Do Nothing $0 

Table 7.2 BAU Cost Estimates 

7.3.4  Estimated Fuel Savings 

The estimated fuel savings of each intervention option has been forecast using assumptions 
about the decrease in diesel and petrol use, offset against the increased diesel use associated 
with electric vehicles using power derived 30% by diesel, in line with the energy sector plan 
to be 70% renewable by 2030.   

For the replacement of buses and trucks with electric vehicles, as the capital cost has allowed 
extra for solar charging installations, the diesel use has been assumed to halve from 30% to 
15%.  Hybrid vehicles are assumed to reduce the fuel consumption by 40% for all vehicle 
types. 

For the last options, the assumed effect of a new bus route is that each new bus replaces 20 
cars, and for electric bikes, each bike replaces 0.1 cars, and an electric motorbike replaces 
0.25 cars.  For shared vans, the assumption is that each van replaces 2 cars.  

To convert the fuel savings into $US, the 2023 service station cost of diesel and petrol have 
been used, converted to $US to give US$1.40 per litre for diesel and US$1.30 per litre for 
petrol. We note that the EPC interim report on the pilot electric vehicle programme reports a 
charging cost of SAT 0.63 per kWh and that over a year’s driving the electricity usage was 7.6 
km per kWh, and the operating cost worked out to be about SAT 0.08 per km. Further 
development of the model will use this information. 

7.3.5 Option Assessment Module 

With all the above calculations, the front end of the model provides a convenient user 
interface that allows stakeholders to test a range of different degrees of change under each 
intervention option and evaluate the total cost and effectiveness in terms of carbon 
reduction. 
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Figure 7.1 shows the interface tab with a balanced approach of 16% across all intervention 
options, forecast to deliver a 18% reduction in land transport carbon emission savings at an 
estimated capital cost over 5 years of US $240M.  

 

 

Figure 7.1 STEM example forecast effects of a balanced package 

The capital and net cost of options will be refined during the development of the 
Decarbonisation Strategy. 

7.4 Further Development 

The model will continue to be developed and refined during Activities 1.3 and 2.4 as further 
information is obtained, for example, average annual kilometres driven by the various fleets. 
The enhancements mentioned in Section 6 would increase the flexibility and accuracy of the 
forecast effects of intervention options. 

Samoa Transport Emissions Model Version 2 May 2024

Option Assessment Module
Change these 

proportions to test 

effects

Option % of Fleet

Capital Cost 

($US 2023)

Carbon Reduction 

(% of Transport 

Sector emissions)

Replace Wooden Bus Fleet with Electric 16.00                            $11,560,000 1.3%

Replace Wooden Bus Fleet with Hybrid 16.00                            $6,800,000 0.6%

Replace PB Bus Fleet with Electric 16.00                            $10,540,000 0.9%

Replace PB Bus Fleet with Hybrid 16.00                            $6,200,000 0.4%

Replace Taxis with Electric 16.00                            $5,826,240 1.5%

Replace Taxis with Hybrid 16.00                            $5,202,000 0.7%

Replace Govt Pickups with Electric 16.00                            $3,253,600 0.4%

Replace Govt Pickups with Hybrid 16.00                            $2,988,000 0.2%

Replace Govt Vans with Electric 16.00                            $2,270,000 0.2%

Replace Govt Vans with Hybrid 16.00                            $1,634,400 0.1%

Replace Small Truck Fleet with Electric 16.00                            $10,093,600 1.1%

Replace Small Truck Fleet with Hybrid 16.00                            $7,696,000 0.5%

Replace Medium Truck Fleet with Electric 16.00                            $19,314,000 1.2%

Replace Medium Truck Fleet with Hybrid 16.00                            $13,320,000 0.5%

Replace Large Truck Fleet with Electric 16.00                            $12,126,000 0.7%

Replace Large Truck Fleet with Hybrid 16.00                            $8,600,000 0.3%

Replace Rentals with Electric 16.00                            $7,553,200 0.4%

Replace Rentals with Hybrid 16.00                            $5,911,200 0.2%

Replace Private with Electric 16.00                            $52,788,000 4.6%

Replace Private with Hybrid 16.00                            $42,230,400 2.1%

New Express e-bus routes 16.00                            $2,040,000 0.2%

Shift car trips to electric motorcycle 16.00                            $1,600,000 0.1%

Shift car trips to electric bike 16.00                            $3,200,000 0.3%

Shift car trips to shared e-minibuses 16.00                            $840,000 0.1%

Total $239,546,640 18.1%
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For all vehicle groups, distribution by vehicle kilometres driven would assist in determining 
the costs and benefits of replacing, for example, the highest 20% of the fleet in terms of 
annual distance travelled, rather than assuming the average for that vehicle group.  This is 
more reflective of reality, where a vehicle or fleet owner would consider the annual 
kilometres driven, or fuel consumed, when considering whether to replace a vehicle with a 
hybrid or electric vehicle.  

As noted in section 6.5, it is possible that the most heavily utilised 10 - 15% of a vehicle fleet 
might be expected to drive at least twice the “average” mileage of the fleet, potentially up to 
three times. The carbon reduction benefits of transitioning these very highly utilised vehicles 
to lower carbon vehicles would therefore be 2-3 times as much as for the “average” vehicle.  

Likewise there will be a large proportion of each vehicle fleet which has very low mileage, and 
there will be little benefit from replacing those vehicles with low emission ones. Very low 
mileage vehicles are most likely to exist in large numbers within the private fleet, while there 
may be smaller variation in annual mileage within the bus, government and taxi fleets.  

We will continue research to better understand how the utilisation profile of the various fleets 
might be estimated, in the continued absence of real world mileage data.  
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8 | CONCLUSIONS AND RECOMMENDATIONS 

This CAP-IT Activity 1.2 report on the existing energy efficiency and optimisation options for 
Samoa’s transport sector provides an interim snapshot of the estimated contribution of 
various sections of the Samoan vehicle fleet to the total carbon emissions from the land 
transport sector.  

This forecast is based upon actual recorded numbers of vehicles within each category, 
together with estimates of kilometres driven and fuel efficiency for each vehicle type. We 
expect that the relative contributions of each segment of the fleet to total carbon emissions 
is a useful starting point to identify where investment in low emission vehicles or other policy 
or operational initiatives might be focussed to enable progression towards a lower carbon 
transport sector. 

We have not been able to obtain enough information about the marine sector (inter island 
ferries) to enable analysis of the energy efficiency of the mode, however we note that the 
contribution of the ferry fleet to the overall transport sector carbon emissions will be very 
small, while the cost of transitioning to electric or hybrid ferries will be very high.  Further 
details on the fuel use and patronage of the ferry fleet will inform the subsequent CAP-IT 
activities. 

Samoa’s Second Nationally Determined Contribution (NDC) 2021 states the target 

reduction from land transport at 5.2 Gg CO2e by 2030, which would be a 4% reduction 

from estimated 2022 emission levels. However, as the electricity generation sub-sector is 

not expected to be 100% renewable by 2030, the target contribution of the electricity 

sub-sector of 44.2 Gg may not be realised. The land transport sub-sector may therefore 

need to deliver a larger reduction, perhaps in the region of 25 Gg, (about 18% below our 

calculated 2022 levels) which we consider is both more ambitious and achievable, given 

sufficient investment.  

Opportunities identified for the energy optimisation of the land transport sector include the 
transition to electric and hybrid vehicles, but also interventions to reduce the amount of 
driving by mode shift to public transport, walking, and cycling and by reducing the need to 
travel through land use policies and the increased access to online services. We expect that a 
combination of interventions will be required to establish a lower energy transport sector 
that can continue to be developed and improved beyond the horizon of the CAP-IT project in 
2030 and deliver sustainable lasting outcomes. 

We have developed the Samoa Transport Emissions Model (STEM) to estimate the existing 
fuel use and subsequent carbon emissions of the segments within the land transport sector. 
The model will undergo continuous refinement as the project progresses and additional 
Samoa-specific data is obtained.  

The STEM model can also be used to test the forecast cost and carbon reduction effectiveness 
of a wide range of intervention package options. The assumptions contained within the option 
assessment module will also be refined over the course of the project, so that it can be used 
in the development of the Activity 1.3 Decarbonisation Strategy for the Transport Sector and 
Activity 2.4 Sustainable Land Use and Mobility Plan.   
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This report has identified the following options for improving the energy efficiency and 

carbon emissions of the land transport sector. Additional options are expected to evolve 

during the production of the Decarbonisation Strategy under Activity 1.3. 

 

Replace buses with 
electric buses 

Replace taxis with 
electric / hybrid 

Replace Govt vehicles 
with Electric / Hybrid 

Replace Trucks with 
Electric /Hybrid 

Replace Rental Cars 
with Electric/Hybrid 

Replace Private cars 
with electric/hybrid 

New express electric 
bus routes run by LTA 

Electric bikes / e-
motorbikes for 

villages  

Electric vans for 
villages  

Area Sustainable 
Management Plans 
and associated land 

use controls 

Sogi and Fugalei Bus 
station upgrades 

Walking and cycling 
paths 

Traffic management 
improvements 

Vehicle scrappage 
scheme 

Extensive internet 
banking and online 

Government services 

Overhaul of bus 
operating model, 
with more Govt 

control 
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Appendix 1: Fleet Characteristics  

Bus Fleet 

The LTA vehicle registration inspection database13 provided to the project team shows a 
total of 325 individual vehicles recorded as buses were inspected in 2023. This number 
is considerably larger than the figure of 253 buses, which the LTA provided in a separate 
spreadsheet14 

Of the 325 vehicles in the registration inspection database, 170 were wooden buses and 
155 were purpose built buses. 

Appendix figure 1 shows the age of the bus fleet, with the wooden buses’ average year of 
manufacture of 1999, compared to 2012 for the considerably newer, purpose-built fleet.  
85% of the wooden buses are more than 20 years old. 

 
Appendix figure 1 Samoa Bus Fleet Age 

  

 
13 Vehicle report 2023.xls  
14 rtasvalidvehicles 17012024.xls. 
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Taxi Fleet  

The LTA vehicle registration inspection database15 provided to the project team shows a 
total of 1,794 individual light vehicles (i.e. excluding buses and trucks) recorded as 
“commercial” were inspected in 2023.  

Of the 1,794 vehicles in the registration inspection database, 42 were diesel engined and 
1,752 had petrol engines. 

Appendix figure 2 shows the age of the taxi fleet, with an average year of manufacture of 
2012 (average age 11 years).   

 

 
Appendix figure 2 Samoa Taxi Fleet Age 

 

  

 
15 Vehicle report 2023.xls  
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Truck Fleet  

The LTA vehicle registration inspection database16 provided to the project team shows a 
total of 1,510 individual vehicles recorded as trucks were inspected in 2023. This number 
is slightly fewer than the figure of 1,763 trucks, which was provided by the LTA in a 
separate spreadsheet17  79 trucks are part of the Government Fleet but are included here 
instead of in the Government fleet category.  

Of the 1,510 vehicles in the registration inspection database, 1,151 were diesel engined 
and 359 had petrol engines. 

Appendix Figure 3 shows the age distribution of the truck fleet, with an average year of 
manufacture of 2008 (average age 15 years).   

  
Appendix figure 3 Samoa Truck Fleet Age 

Truck weights 

The truck fleet average unladen vehicle weight (Tare) is 5.3 tonnes, while the median 
weight is 4 tonnes. The distribution of vehicle tare is shown on Appendix Figure 4. 

 
16 Vehicle report 2023.xls  
17 rtasvalidvehicles 17012024.xls. 
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Appendix figure 4 Samoa Truck Unladen Weight 

Breakdown of trucks by size 

 

To better understand the operating characteristics of the bus fleet and consider 
improvements, we have broken down the truck fleet into small (under 4T), medium 
(4-8T) and large (over 8T) categories.  
 
There were 740 small trucks inspected in 2022, 470 diesel engine and 270 petrol 
engine trucks. The average age of both is 16 years, the diesel engines are larger 
averaging 3.5 litres to the petrol engine’s 2.7L.  
 
There were 555 medium trucks inspected in 2022, 470 diesel engine and 85 petrol 
engine trucks. The average age of both is 17 years, the diesel engines are larger 
averaging 5.2 litres to the petrol engine’s 4.5L.  
 
There were 215 large trucks inspected in 2022, 211 diesel engine and 4 petrol 
engine trucks. The average age is 19 years, the diesel engines average 7.7 litres.  
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Government Fleet 

The Government Fleet includes vehicles operated by Ministries, Authorities and NGOs. 
The Government fleet includes 79 trucks, which have been included within the Trucks 
category and are not counted again here.  

The LTA vehicle registration inspection database18 provided to the project team shows a 
total of 708 individual vehicles recorded as “Government” use were inspected in 2023.  

Of the 708 vehicles in the registration inspection database, 492 were diesel engines, 125 
had petrol engines, 5 were electric and 2 were unknown. 415 were pickups, 227 were 
vans and 66 were cars / SUV.  

241 (39%) were Toyota Hilux pickups, 108 (17%) were Toyota Hiace vans, 83 (13%) were 
Ford Ranger pickups and 49 (8%) were Toyota Land Cruisers.  

Appendix figure 5 shows the age distribution of the Government fleet, with an average 
year of manufacture of 2015 (average age 8 years).  This is a relatively new fleet, as would 
be expected. 

 

 
Appendix figure 5 Government Vehicle Year of Manufacture 

 

  

 
18 Vehicle report 2023.xls  
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Private fleet 
The largest segment of vehicles is the private light vehicle fleet, with about 23,500 
vehicles (over 80% of all vehicles in Samoa). The term private also incorporates all 
business vehicles (excluding taxis, rental cars, trucks, buses) which includes a range of 
corporate fleets, small and medium enterprise vehicles and also light commercial 
vehicles used for delivery of goods.  About 92% of these have petrol engines. The records 
indicate 10 hybrid and 9 electric vehicles in the private fleet in 2022.  

The most common vehicles are: 

• Nissan Serena              1246 
• Toyota Voxy                      905 
• Nissan X-Trail                  858 
• Toyota Noah                     818 
• Hyundai Tucson             560 
• Toyota Hilux                     524 
• Toyota RAV4                     521 
• Nissan Note                     453 
• Toyota Passo                   437 
• Toyota Isis                         395 
• Toyota Hiace                   372 
• Toyota Corolla                317 
• Toyota Vanguard           312 

The average age of the private fleet is 15 years (manufactured 2008) with 50% of the 
private fleet manufactured before 2010. (Appendix figure 6) 

 

Appendix figure 6 Private Fleet Vehicle Age Profile 
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Rental cars 

LTA inspection data revealed about 876 vehicles registered as “Rental” use in 2023.  400 
of these were car / hatchback / station wagon / sedan, 188 were SUVs and 160 vans or 
minivans. The most common single model is the Toyota Vanguard with 82 vehicles.  

The average age of the rental fleet is 11 years (manufactured 2012) with more than 50% 
of the rental fleet manufactured between 2010 and 2014 (Appendix figure 8). 

Appendix figure 7 Rental Vehicle Year of manufacture 

 
Appendix figure 7 Rental Vehicle Engine Capacities 
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Appendix 2: Fuel efficiency and emissions calculations 

Buses 

Fuel efficiency and consequent carbon emissions per km driven will be affected by 
vehicle age, engine size, maintenance, and driving behaviour.  

The 2018 Nationally Appropriate Mitigation Actions (NAMA) report suggests that on 
average buses travel 60,000 km per annum at 18 litres/100 km (5.5km/l). 

We engaged with a bus fleet operator (“Queen Poto Transport”) who run 10 buses to get 
their opinion of the mileage and fuel costs. They estimated that they spend SAT$500-
$1000 per week on fuel, and that their buses travel 50-100km per day.  This suggests they 
spend about SAT$2 per km on fuel. At the current diesel price of  SAT $3.52 per litre, this 
equates to a fuel consumption of 1.75 litres per km, noting Queen Poto have both 
wooden and purpose built buses in their fleet.  

The fuel economy for the wooden and purpose built buses has been assumed, 
considering the age and engine size, the frequent stopping and starting and the time 
spent idling in the bus station.  For the purposes of estimating the carbon emissions of 
the bus fleet, the assumed fuel economy is 1.5 km/l for the wooden buses and 2 km/l for 
the smaller engine purpose built buses.  

Appendix figure 8 shows the engine size distribution for the Samoan bus fleet, clearly 
showing the larger engine capacities of the wooden bus fleet compared to the more 
modern purpose-built buses. The average engine size of the wooden buses is 6000 cc 
compared to 4400 cc for the purpose-built buses. All of the wooden buses are diesel 
engined, while 7 of the 155 purpose-built buses are recorded as petrol engined. 
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Appendix figure 8 Samoa Bus Fleet Engine Capacity 

To derive an estimate of the daily km driven, we have assumed that on average a bus is 
driven for 7 hours a day at an average speed of 20 km/h, giving a daily distance travelled 
of 140km. This is further than the Queen Poto estimate, however noting Queen Poto 
buses are based in Fasito’o Uta and Savalalo, it might be that their routes are shorter 
trips not far from Apia, while other operators travel longer distances. 

Working on buses operating 5.5 days a week for 50 weeks a year, the annual distance 
travelled by a bus would be 38,500km. For comparison, in the US the average mileage of 
a transit bus is 43,000 miles19 (68,800 km) while the NZ bus fuel calculator20 uses a 
default of 80,000 km per year for an urban bus. 

Using the above parameters, the estimated fuel use of the bus fleet is 7.2 M litres of 
diesel, about 35% of the diesel used for transport in 2022, and 90,000 litres of petrol 
(0.2% of the petrol used for transport in 2022).   

Overall, the CO2 emissions of the bus fleet in 2022 are estimated to be 19.7 M kg, about 
15% of the emissions from the land transport sector. An estimated 9% of land transport 
emissions is from the 170 wooden buses. 

  

 
19 https://afdc.energy.gov/data/widgets/10309 
20 https://safednz.govt.nz/safed-benefits/bus-calculator/ 



CAP-IT Samoa Activity 1.2 Optimisation and Efficiency Review Final Report  

Taxis  

Fuel efficiency and consequent carbon emissions per km driven will be affected by 
vehicle age, engine size, maintenance, and driving behaviour.  

The most common vehicle in the taxi fleet is the Nissan Ad, comprising 628 vehicles or 
36% of the taxi fleet. Together with Toyota Axio and Fielders, these three models 
comprise 65% of the taxi fleet.  60 of the taxis are classed as vans in the LTA resister.  

Appendix figure 9 shows the engine size distribution for the Samoan taxi fleet. The average 
engine size of taxis is 1560cc.  

 

 
Appendix figure 9 Samoa Taxi Engine Capacity 

 

The 2018 Nationally Appropriate Mitigation Actions (NAMA) report suggests that on 
average taxis travel around 60,000 km @ 10.4 litres per 100 km to give reasonable 
agreement with the PPS fuel consumption data. 

The fuel economy for the taxi fleet has been estimated considering the age and engine 
size, and the high proportion of time spent driving in the urban area.  To estimate the 
carbon emissions of the taxi fleet, the assumed fuel economy is 7 km/l.  

To estimate the daily km driven, we have assumed that on average a taxi is driven for 4 
hours a day at an average speed of 20 km/h, giving a daily distance of 80km.  
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Working on taxis operating 5 days a week for 52 weeks a year, the annual distance 
travelled by a taxi would be about 20,800km.  For comparison, a NZ Ministry of Transport 
report estimates the average annual kilometres driven by a NZ taxi to be 60,000km.21 

Using the above parameters, the estimated fuel use of the taxi fleet is 6.3M litres of 
petrol, 17% of the petrol used for transport in 2022.   

Overall, the CO2 emissions of the taxi fleet in 2022 are estimated to be 14.8M kg, about 
11% of the emissions from the land transport sector. 

Freight  

Fuel efficiency and consequent carbon emissions per km driven will be affected by 
vehicle age, engine size, maintenance, and driving behaviour.  

Appendix figure 10 shows the engine size distribution for the Samoan truck fleet. The 
average engine size of diesel trucks is 5000 cc and is 3000 cc for petrol trucks.  

 

 
Appendix figure 10 Samoa Truck Engine Capacity 

 

The 2018 Nationally Appropriate Mitigation Actions (NAMA) report suggests that on 
average pickups travel 14,000 km at 12 l/100 km (8 km/l) and large trucks travel 40,000 
km at 18 litres/100 km (5.5 l/km). 

The fuel economy for the truck fleet has been assumed, considering the age, weight and 
engine size, the frequent stopping and starting and the time spent idling while loading 

 
21 https://www.transport.govt.nz/assets/Uploads/DTCC-WP-C9-Taxi-Ride-Hailing-June-2023.pdf 



CAP-IT Samoa Activity 1.2 Optimisation and Efficiency Review Final Report  

and unloading.  To estimate the carbon emissions of the truck fleet, the assumed fuel 
economy is 4 km/l for trucks under.  

To estimate the daily km driven, we have assumed that on average a truck is driven for 4 
hours a day at an average speed of 20 km/h, giving a daily distance of 80km.  

Working on trucks operating 5.5 days a week for 50 weeks a year, the annual distance 
travelled by an average truck would be 22,000km.  For comparison, in the US the average 
mileage of a truck varies from 12,300 miles (20,000 km) for a delivery truck to 62,000 
miles (100,000 km) for a class 8 (over 15 tonne) truck22. 

Using the above parameters, the estimated fuel use of the truck fleet is 5.8M litres of 
diesel, about 40% of the diesel used for transport in 2022, and 2.3 M litres of petrol, 6% 
of the petrol used for transport in 2022.   

Government 

Fuel efficiency and consequent carbon emissions per km driven will be affected by 
vehicle age, engine size, maintenance, and driving behaviour.  

Appendix figure 11 shows the engine size distribution for the Samoan Government fleet. 
The average engine size of the diesel vehicles is 2950 cc and 2480 cc for petrol vehicles.  

 

 
Appendix figure 11 Government Vehicle Engine Capacity 

 

Samoa’s NDC Implementation Roadmap and Investment Plan 2021 (Government of 
Samoa) states that according to MWTI, government owned vehicles have an average 

 
22 https://afdc.energy.gov/data/widgets/10309 
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annual mileage in the order of 7,300 km, and states that replacing a typical light ICEV that 
has a yearly mileage of 7,300 km with an electric version will save around 1.074 t CO2-e 
per year. This annual km driven estimate appears to be based on an assumed 20 km per 
day for 365 days per week.  

The fuel delivered to the Government (excluding EPC) in 2022 amounted to 2.5M litres of 
diesel and 0.2m litres of petrol. We have assumed that all of this fuel is used for transport, 
and that Government vehicles do not refuel at service stations. 

To match the fuel used by the Government fleet, we have assumed that on average a 
diesel government vehicle is driven 120km per day and has a fuel economy of 7 km/l, 
while a government petrol vehicle is driven 55 km per day at 9 km/l.  

Working on Government vehicles operating 5 days a week for 50 weeks a year, the annual 
distance travelled would be 30,000km for diesel and 13,750 km for petrol vehicles.  

We recognise that there will be considerable variation in the kilometres driven depending 
upon the department, the vehicle allocation and purpose. We note that the EPC draft 
report on the electric vehicle trial records annual use of three EPC pickups at between 
40,000 and 56,000 km, however we expect that those vehicles are at the high end of the 
range. 

The NDC Implementation Roadmap and Investment Plan 2021 estimated carbon savings 
of 1.074 t CO2-e per year from replacement with an EV would, assuming 7,300 km/ year, 
mean that the fuel economy of a diesel-engine government vehicle would be about 18.3 
km/l (43 miles per gallon).  

Given the makeup of the fleet, with many pickups, vans and other large vehicles, the road 
network, and the likely driver behaviour (given that fleet drivers are not paying for the fuel 
they consume) we consider that the actual fuel economy of the fleet would be much 
lower.  

Using the above parameters, and the Government fuel delivery figures, the estimated 
fuel use of the Government fleet is 2.5 M litres of diesel, about 11% of the diesel used for 
transport in 2022, and 0.2 M litres of petrol, 1% of the petrol used for transport in 2022.   

Private fleet 

Conflicting estimates have been found in published documents regarding the annual 
kilometres driven by private vehicles in Samoa and their fuel consumption.  

Samoa’s NDC Implementation Roadmap and Investment Plan 2021 Appendix A.2.1 
states that the average privately-owned ICEV in Samoa has an annual mileage of 
3,650km and emits 0.537 t CO2-e per year.  

That would equate to an average of exactly 10 km per day, and the fuel efficiency to emit 
0.537 t CO2-e per year would be about 15 km/l, which is the performance expected from 
a very efficient vehicle driven very conservatively.  
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Conversely, the 2018 Nationally Appropriate Mitigation Actions (NAMA) report assumes 
in Annex B that the average private vehicle in Samoa drives 20,000 km per year. The NAMA 
reports states (section 5.4.1): Using the data given in section 3.0 a vehicle model was 
constructed which suggested that private cars (85% using ULP) would need to travel 
around 20,000 km per annum (@ 10.4 litres per 100 km) and taxis (100% using ULP) 
around 60,000 km (also @ 10.4 litres per 100 km) to give reasonable agreement with the 
PPS fuel consumption data. (Appendix figure 12) 

The NAMA report states that the relatively high private vehicle usage could be explained 
if many of the private vehicles were sometimes used for extended family and or 
community transport. It is recommended that more accurate estimates are obtained for 
vehicle kilometres by either LTA obtaining data at their annual vehicle warranty checks or 
by sampling a selection of vehicles. 

 

Appendix figure 12 NAMA mileage and fuel consumption estimates 

Our opinion is that neither of those figures (3,650 or 20,000) are likely to reflect the 
average km driven by the private fleet. 

The fuel economy for the private fleet has been estimated considering the age and engine 
size, and likely usage and maintenance frequency.  For the purposes of estimating the 
carbon emissions of the private fleet, the assumed average fuel economy is 6.5 km/l for 
petrol vehicles and 7km/l for diesel vehicles.   

The average engine size of the private fleet is 1,950cc for petrol engines and 2,750cc for 
diesel engines. Appendix figure 13 shows the engine size distribution for the Samoan 
private fleet. 
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Appendix figure 13 Private Fleet Vehicle Engine Capacity Profile 

This fuel consumption is considerably lower than the assumed fuel economy in the NDC 
Implementation Roadmap and Investment Plan 2021 or the 2018 Nationally Appropriate 
Mitigation Actions (NAMA) Plan, but we think that it is more accurate, given the fleet and 
usage. 

To derive an estimate of the daily km driven, we have assumed that on average a private 
light vehicle is driven for 1 hour a day at an average speed of 25 km/h, giving a daily 
distance travelled of 25km.  

Working on private vehicles operating 6 days a week for 52 weeks a year, the annual 
distance travelled by a private light vehicle would be 7,800km. For comparison, the 
average mileage for a vehicle in the UK in 2021 was 8,800km, while the average in New 
Zealand is 14,000 km per year23.  

Using the above parameters, the estimated fuel use of the private fleet is 2.1 M litres of 
diesel, about 14% of the diesel used for transport in 2022, and 26.4 M litres of petrol, 71% 
of the petrol used for transport in 2022.   

Overall, the CO2 emissions of the private fleet in 2022 are estimated to be 66 M kg, about 
53% of the emissions from the land transport sector. 

 
23 https://autolife.co.nz/articles/used-car-mileage-vs-

age/#:~:text=The%20average%20distance%20travelled%20by,or%20less%20on%20its%20odometer. 



CAP-IT Samoa Activity 1.2 Optimisation and Efficiency Review Final Report  

While the assessed fuel economy of the private fleet is poor in international terms (due 
to vehicle fleet age, size, expected maintenance, driving conditions and fuel quality) the 
relatively high vehicle occupancy (approx. 2.3 people per vehicle) compared to other 
countries means that the use of the private fleet is reasonably efficient on a per person-
kilometre basis.  

Rental cars 

The fuel economy for the rental fleet has been assumed, considering the age and engine 
size, and likely usage and maintenance.  For the purposes of estimating the carbon 
emissions of the rental fleet, the assumed average fuel economy is 7 km/l for petrol and 
8 km/l for diesel vehicles. 90% are petrol engine and 10% diesel, with one recorded 
hybrid vehicle. The average engine size is 2000cc.  

 
Appendix figure 14 engine size distribution for the Samoan rental fleet. 

No data has been found to indicate the daily or annual kilometres driven by rental 
vehicles in Samoa. To derive an estimate of the daily km driven, we have assumed that 
on average a rental vehicle is driven for 4 hours a day at an average speed of 20 km/h, 
giving a daily distance travelled of 80km.  Working on rental vehicles operating 7 days a 
week for 26 weeks a year (recognising that a rental vehicle might sit unused for half of the 
year, the annual distance travelled by a rental vehicle would be 14,600km.  

Using the above parameters, the estimated fuel use of the rental fleet is 154,000 litres of 
diesel, about 1% of the diesel used for transport in 2022, and 1.53 M litres of petrol, 4% 
of the petrol used for transport in 2022.   

Overall, the CO2 emissions of the rental fleet in 2022 are estimated to be 4 M kg, about 
3.3% of the emissions from the land transport sector.  
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 Appendix 3: Freight demand  

Domestic freight 

Domestic freight includes the delivery of agricultural and seafood products to 
markets, delivery of fuel, deliveries to residential properties, and the provisioning of 
supplies to all manner of retail, offices, accommodation, education, health, 
restaurants, manufacturing and other sites.   

There is little information available on the volumes of domestic freight being moved 
within Upolu, Savaii or between the islands.  There is a mix of both formal transport 
services for these goods utilising delivery services and more informal such as use of 
private vehicles and goods being carried by local bus alongside passengers.  

Exports  

Exports include a significant portion of transhipments (40% of all freight handled at 
the port in 2021) with freight and fuel shipped on without leaving the port thereby 
having no impact on local transport.  The main exports of significant volume are fish, 
agriculture products (coconut, taro, fruit juice), scrap metal and beer with the 
majority of this leaving through the Port in Apia.  Small volumes of high value and 
perishable items such as some seafood are exported by air.   

Appendix Table 1 Main Exports by Volume (year ending 31st Dec 2023)24 

  Litres Metric tonnes 

Fish  2,847 

Coconut oil 1,155,587  

Coconut cream 83,301  

Copra  649 

Coconut  605 

Taro  935 

Beer 307,708  

Juice 420,406  

Scrap metal  1,205 

 

While fish is a relatively large export volume item it has little impact on the road 
network as the products are mainly re-exported from the Port.  There are two 

 
24 Central Bank of Samoa - Export by Commodity Jan 24 
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processing plants - one servicing the foreign fishing boats at Matautu and another for 
the local fishing fleet at the separate fishery port near the fish market.  With the vast 
majority (over 70%) of fish exports by volume going to American Samoa.  There will be 
some vehicle movement between the processing plant at the fishery wharf and the 
main Apia Port at Matautu. Some fish, particularly fresh tuna is exported by air direct 
to international markets.   

The processing of coconuts, cocoa, and fruit (noni) occurs at village level or raw 
product is transported from farm to processing facilities and onto the Port at Apia.  
Looking at the combined volume of exports from agriculture of 1.7m litres of liquid 
product and 2,200 tonnes (a combined weight of around 4,000 tonnes) of solids this 
equates to around 200 truck movements per year.   

Beer is produced by two companies and exported from their breweries, one in Vaitele 
and one in Siusega in Apia.  The combined exports of 307,708 litres when 
bottled/canned would equate to approximately 20 to 30 truck movements per year.  

The main scrap metal exporters are based in Apia.  They collect batteries, ferrous and 
non-ferrous scrap for export.  The metal is containerised with each container 
containing on average 20 tonnes of scrap metals.  This would equate to around 60 
containers going to the port a year or 5 to 6 truck movements a month.   

Imports  

The main imports are food, petroleum products, machinery and vehicles and 
manufactured goods. Imports far outweigh exports in terms of the volume of goods 
being shipped and these arrive predominantly at the Port in containers apart from 
fuel, some vehicles and machinery, and other bulk materials.  A small volume of 
imports arrives via the airport such as express mail, courier shipments, and some 
items of freight.   

The Port at Matautu, Apia receives around 45,000 twenty-foot equivalent units (TEUs) 
each year.  It is assumed that around 40% of this is transhipped and does not leave 
the port, leaving 27,000 TEUs.  This can translate to anywhere between 20,000 and 
30,000 vehicle movements depending on the exact configuration of trucks that are 
moving goods.  There are a mix of 20’ and 40’ trucks and trailers, tankers, flat deck 
trucks and dump trucks (for bulk goods) servicing the port.   

The breakdown of vessels by type shows that the main wharf side traffic at the port is 
from fishing boats followed by container vessels.  
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Appendix figure 15 Vessels by Type 2021 and 2022 (Source - Samoa Ports Authority Annual Report FY22) 

 

Appendix figure 16 Number of Containers 2018 to 2022 handled at Apia Port (Source - Samoa Ports 
Authority Annual Report FY22) 

There is no readily available data on the volume breakdown of goods imported into 
Samoa.  In general the high volume items are fuel, building materials, food products, 
vehicles and machinery and consumer goods.   
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Faleolo International Airport 

Faleolo International Airport handles a variety of cargo, including express mail, 
courier shipments, and freight. The airport is equipped with a cargo terminal and has 
a capacity to handle over 20,000 tonnes of cargo per year.  No information was 
available on the mix between imports and exports.  

Freight Operators  

There are a number of freight forwarding and general freight companies in Samoa.  
These operate a variety of vehicles ranging from trucks capable of taking 40ft 
containers to small flat deck trucks.  Freight forwarding companies either deliver 
goods directly or customers are required to pick up from their warehouses.  For 
example Pacific Express operates a warehouse in Fagali’i to the east of the port.  

Fuel transportation 

Based on Ministry of Finance sales information for PPS Samoa imports approximately 
130 million litres of combined fuel each year25 which is stored between the bulk fuel 
facility at the Apia Port and the tank farm in Sogi.  A portion of the fuel is transported 
to the Sogi facility through a land-based pipeline (type of fuel carried to be 
confirmed).   

In 2022 39.1 million litres of petrol and 12.1 million litres of diesel (ADO) were sold 
through service stations. Of this, 6.4 million litres of petrol and 1.7m litres of diesel 
were sold in Savaii26.  Around 50% of all fuel imported is distributed to service 
stations.  

The other main consumers of fuel are the diesel power plants on Upolu (31      million 
litres) and Savaii (630,000      litres) which consume 31 million litres of diesel annually 
and the airport which receives around 4 million litres of kerosene27.  

All fuel is distributed by Petroleum Product Supplies (PPS).  PPS has a total of 18 
tanker trucks for fuel distribution. These range in capacity from 5.000 L to 30,000 L28. 
For distribution to service stations on Upolu it is assumed that the larger size tanker 
would be used generating around 1,500 truck movements.  These trips would be 
mainly within Apia and to the service stations near the airport.  

Vehicle imports 

Each year Samoa imports on average 2,500 vehicles with all vehicles entering 
through the Apia Port either in containers or via car ship.  The main dealerships for 
new and second-hand cars are located in Apia with a concentration of dealerships 
along Vaitele Street.   

 
25 Energy Sector Plan FY23/24 to FY27/28 
26 Ministry of Finance - Fuel Imports and Supply xls, 2022 
27 Ministry of Finance- Sales PPS 2022 
28 https://dlca.logcluster.org/31-samoa-fuel 
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Parcels/mail  

Samoa Post is responsible for the collection, distribution, and delivery of mail within 
the country and internationally.  There is a central post office in Apia and several 
smaller district post offices.  Residents don’t generally have letterboxes and travel to 
the post office to pick up mail and parcels.  Like the global trend mail volumes have 
dropped substantially.   

 

 

 
Appendix figure 17 Samoa Post Office Locations  
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Appendix 4: Land Use Characteristics 

Population distribution  

These factors have to some extent influenced population distribution, particularly the 
increasing density of population in Apia and the area of northwest Upolu.  The island of 
Savai’i is less developed with a much lower population density as illustrated in Appendix 

figure 18 

 

 
Appendix figure 18 Samoa Population Distribution 2021.  Source:  Samoa Population and Housing 
Census 2021 

The topography of Samoa and potential exposure to natural hazards also significantly 
influence the use of land which then influences transport infrastructure, modes of 
transport and traffic volumes.  Flat land in coastal areas is more heavily developed but 
must also contend with flooding (both fluvial and coastal) and storm surges associated 
with cyclones, both of which are amplified by climate change.  Adapting to climate 
change, particularly rising sea levels will have an increasing influence on the choice of 
land use in coastal areas, the need to relocate some residences and businesses and 
infrastructure.   

While actual building density per hectare is low the average household size is quite large 
in Samoa with 6.6 persons per dwelling in 2021.  The trend for household size is 
downward with 7.2 persons per dwelling recorded in 2011.  This high occupancy rate is 
an important factor to consider in transport solutions.  
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Land tenure  

Land ownership is a significant determinant of the choice of both current and future land 
use.  More than 80% of land is held in customary titles29 making it difficult to develop as 
normal financial lending is not available to this type of shared ownership.  Without the 
ability to finance development or to sell land these areas tend to be left in a mix of 
dwellings and agricultural use regardless of location.  

 

 
Appendix figure 19 Land Tenure Across Samoa Source: Apia City Spatial Plan  

Within Apia (Appendix figure 20) there is considerably more private ownership of land and 
large areas of Government ownership.  This has enabled a mix of land uses with market 
value largely determining the appropriate land use for each site.   

 
29 DFAT, 2008. Making Land Work - Volume 2 Case studies on  customary land  and development in the Pacific . 
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Appendix figure 20 Indicative Apia Land Tenure Types Source: City Development Strategy, 2015  

 

Apia urban area land use 

The latest land use map that could be sourced is the City Development Strategy (2016) 
which provides both a map of the CBD and the wider Apia urban area (Appendix figure 
21).   

The CBD map shows a relatively tightly contained commercial/industrial area with 
pockets of government buildings (public/community) focused mainly in the Mulinuu 
Precinct.  The Mulinuu Precinct also houses the Petroleum Products Supplies (PPS) 
facility and the Origin Energy LPG facility.   

Outside of the waterfront area and the northern part of the Mulinuu Precinct the CBD has 
little in the way of open space areas.  This reduces the opportunities for active modes of 
transport that can combine well with parks and other areas of open space.  
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Appendix figure 21 Land use for the CBD Source: City Development Strategy, 2015  

Viewing the wider urban area it is clear to see the role that the steeper land has in 
restricting development to the south along with customary ownership (refer figure 4.5).  
The map shows clearly the two predominant residential areas to the west of the CBD and 
the valley of residential land that follows the Cross Island Road to the south.  Also visible 
is the corridor of residential land use following the western road.   

The commercial business area of Vaitele is the blue area to the west of the CBD. Vaitele 
is a mix of manufacturing, warehouses, retail outlets, depots for construction companies 
and hosts a number of the key infrastructure providers including EPC, LTA and Samoa 
Digital Communications.    
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Appendix figure 22 Land use for the Apia Urban Area Source: City Development Strategy, 2015  

 
Appendix figure 23 Land use for the City Development Strategy Area 
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Rest of Upolu and Savaii 

Outside of Apia the main centres of population, and therefore concentrated land use 
activity, is mainly along the north-western coast.  According to the CDS as at 2015 the 
north-west Upolu area had only 311 sq. km (11%) of the total land area of Upolu (2827 
sq. km) but accommodated over 50% of the population of the country.   This has now 
grown to 54% of the population based on the 2021 Census. This is driven by the location 
of the Airport and Apia with a growing coastal strip of development between the two.   

While there does not appear to be the same detailed land use map outside of the Apia 
urban area the land use maps for agricultural use show that indigenous forest cover 
(around 60%) is the predominant land use across both islands.  Coconut and cocoa 
plantations are the primary agricultural land uses with large plantation areas mainly on 
the flat areas of land on Upolu. Total land under cultivation is estimated to be around 
12%30.  

On Savai’i the population is concentrated around Saelologa where the port and airport 
are located.  The rest of the population is living mainly in the coastal areas connected by 
the main ring road.   

High Traffic Generating Activities - Apia Urban Area and surrounds  

For the purposes of this report we have used the delineation of the Apia Urban Area as 
set out in the City Development Strategy 2015.  

Central Business District (CBD) 

Apia’s CBD area is home to major employers, government offices, a variety of retail, 
cafes and other eateries, service organisations (banking, telecommunications, 
electricity and money transfer), the fish market, the Apia market, supermarkets, hotels 
and the bus depot.   

Employees are travelling in and out of the CBD during peak periods to their place of work 
with many of the Government ministries located in the area and large employers such as 
the banks having their head office functions in the CBD.  

Other people come into the CBD to access a range of services, particularly banking, and 
shop at the retail stores or the markets.   

Vaitele commercial/industrial area 

The Vaitele area was the first area to be covered by a Sustainable Management Plan 
(SMP) under the PUMA Act (2004).  The SMP established specific industrial and business 
zones within the Vaitele area to facilitate the use of land for commercial purposes.  

 
30 SOEC Indicator 6, Land Under Cultivation https://library.sprep.org/sites/default/files/2021-03/SOEC-Indicator-
6.pd  

https://library.sprep.org/sites/default/files/2021-03/SOEC-Indicator-6.pd
https://library.sprep.org/sites/default/files/2021-03/SOEC-Indicator-6.pd
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Appendix figure 24 Vaitele Land Use Zones 

The Vaitele area is now home to several large employers, manufacturing sites and 
construction/infrastructure related businesses.  This creates traffic movements from 
people travelling to and from their place of work, deliveries to and from businesses and 
the movement of service vehicles associated with infrastructure and construction.   

As the Apia Central Spatial Plan identified “Vaitele relies heavily on the port to provide 
imported manufacturing materials and to export manufactured goods, which creates a 
significant amount of cross-city traffic for goods, services and people”.   

There are also several large retailers in the Vaitele area including supermarkets, 
appliance stores and homeware.  

The CDS identified an area of land to the south-west of Vaitele has been identified for 
future development due to having lower risks from natural hazards (flooding and coastal 
inundation) and less development constraints.  
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Appendix figure 25 Development Potential – Growth Areas 

Apia International Port  

The Port located at Matauta receives both international and domestic vessels. The port 
handles container ships, bulk petroleum products, cruise, and other vessel arrivals, as 
well as some inter-island ferry services. Domestic inshore fishing industry catch is also 
processed through the Port.  

Traffic that is generated from the port includes trucks handling 20 and 40 foot containers, 
fuel tankers, trucks taking bulk products along with a range of smaller commercial 
vehicles.  Cruise passengers are taken to and from the Port by chartered buses, taxis or 
some take the waterfront walk.   

There was no data available from the Samoa Ports Authority on vehicle movements to 
and from the port.  Data that is available provides number of vessels categorised by type, 
total tonnage handled at the port and the container equivalent units.  This can help to 
provide a general indication of the volume and type of vehicles typically entering and 
exiting the port.   

With relatively low volumes of exported goods it is assumed that the predominant 
movement is loaded containers going out and mainly empty containers and some 
exports entering the port by road.   

Truck movements from the Port are estimated to be between 20,000 and 30,000 per year 
or between 50 to 80 each day.  This is based on the port handling around 45,000 twenty-
foot equivalent units (TEUs) each year by ship, minus the 40% that is transhipped. Actual 
truck movements would depend on the exact configuration of trucks unloading.  There 
are a mix of 20’ and 40’ trucks and trailers, tankers, flat deck trucks and dump trucks (for 
bulk goods) servicing the port.   
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As shown in Appendix Table 2 total vessel numbers have dropped off since 2020 which 
can be partly attributed to Covid but also some rationalisation of routes by ship 
operators.   

 
Appendix Table 2 Vessel Calls at Apia Port 2018 -2022. Source: Page 21, Samoa Ports Authority Annual 
Report 2022 

Cruise ship activity  

In 2023 the port received 15 cruise ships mainly during the months of January to April with 
the peak month being February.  Records from the Samoa Ports Authority show that Apia 
had consecutive visits from three different cruise ships over the 18th to 20th February31.   

The passenger capacity of the ships visiting varied from as low as 102 for the National 
Geographic Orion right up to 3,605 of the MSC Poesia.  Over the period 2015 to 2019 
cruise ships delivered on average 13,427 passengers each year.32 

Depending on the ship and their schedule passengers generally have the choice to take 
day excursions, stay on board or explore on their own.  Local buses are diverted to 
transport tourists to destinations around the island.  Local tour operators and taxi drivers 
also take passengers.     

Fuel farm, Sogi  

Within the Mulinuu Precinct there is the Petroleum Products Supplies Limited (PPS) fuel 
farm and the Origin LPG facility.  PPS delivers diesel, petrol and aviation gas from this site 
to the airport, service stations and privately owned fuel storage facilities.  PPS has a fleet 
of 18 tankers.  Origin delivers gas bottles to a mix of commercial and residential 
customers with a fleet of trucks.   

 
31 Samoa Ports Authority.  Cruise Scehdule 2023 
32 Samoa Tourism Authority, 2022.  Tourism Sector Plan 2022 - 2027 
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Schools 

While there are both primary and secondary schools in Apia, it is assumed that primary 
schools are located relatively close to the pupil’s home and have much smaller rolls.  
Secondary schools tend to be significantly larger and require most pupils to travel further 
than walking distance to get to school.  The secondary schools will also be 
accommodating pupils that are living on the fringes of Apia or further afield if there is no 
alternative school. 

There are six secondary schools in Apia with combined rolls of approximately 4,000 
pupils.  Most of these students are travelling to the school each day.  There is no travel 
survey data available on how pupils get to school but it is assumed to be a mix of private 
vehicles, public buses and walking.   

Health services  

There are 6 rural district hospitals and 5 community health centres across Upolu and 
Savaii, but specialist services, critical care and surgeries all require patients to attend 
the main hospital - Tupua Tamasese Meaole Hospital.  

The main hospital for Samoa, Tupua Tamasese Meaole Hospital is located in Apia.  While 
there is a smaller hospital on Savaii, and 6 rural district hospitals and 5 community health 
centres patients requiring specialist services, critical care and surgeries attend the main 
hospital. The hospital has 200 beds and receives around xx (TBC) admissions per year.  

Hotels 

There are 1933 main hotels within Apia but numerous smaller accommodation operators. 
Some of the larger hotels own their own vehicles for transferring passengers to and from 
the airport as well as to attractions.  Guests otherwise rely on rental cars, the use of taxis 
or local tourist operators.  A number of the hotels are within walking distance of the Apia 
CBD, market and waterfront area.  

Tuanaimato sports complex 

The Tuanaimato sports complex is a multi-sport facility comprising an 18 Hole Golf 
course, a horse racing track, bowling greens, gymnasiums, cricket fields, soccer stadium 
and fields, rugby union high performance unit, Olympic size pools for swimming and 
diving, weightlifting, boxing, body building, archery and squash courts.   

The facilities are used for regular competitions, training and sporting tournaments 
including pacific region events.  These events will create large traffic movements but 
otherwise the centre is busiest on Saturdays during sport seasons.  

High Traffic Generating Activities - Rest of Upolu and Savai’i  

Airport  

The Faleolo International Airport receives around 20 flights per week through five main 
carriers.  In 2023 223,547 passengers arrived by air with the same number departing34.  

 
33 Based on Booking.com listings for Apia 
34 Samoa Bureau of Statistics. International Arrival Statistics 2023 
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The mix of arrivals includes tourists (40.3%), visiting friends and family (37%), 
business/conference (6%) and other reasons (11.5%)35.  

Visitors have a limited choice of transport options to get to their destination from the 
airport including taxis, private vehicles, rental cars or hotel/resort transfer services.  

Based on arrival and departure numbers and assuming each passenger arrival generates 
on average 0.5 vehicle movements, the airport is generating approximately 300 vehicle 
movements each day.  

Tourism accommodation and sites  

In 2023 there were 70,580 visitors entering for holiday/vacation, but this is almost 
doubled when considering the number of people coming to visit friends and relatives (an 
additional 64,827).  A large proportion of visitors stay in a private home (58%) with the 
rest staying predominantly in hotels and resorts (35%)36   

Tourist and other visitors generate a significant volume of vehicle movements to and 
from the airport and their accommodation as well as to attractions.  A 2023 visitor 
survey37 found that visitors main attractions on Upolu were Apia (67%) Lalomanu beach 
(38%), to Sua Ocean Trench (35%), Piula Cave Pool (33%), Mulifanua (29%), and Lefaga 
(21%).  Around 30% of visitors travel to Savai’i.   

The attractions on both islands are not particularly concentrated in one place and this is 
also reflected in the distribution of accommodation.   

Visitors travel in a mix of private vehicles (where they have family in Samoa), hotel/resort 
provided transportation, tourist operator vehicles, taxis, local buses and a small number 
of cyclists (mainly on Savai’i).   

Ferry terminal  

The ferry terminal at Mulifanua generates traffic from people taking cars to and from 
Savai’i as well as transport for foot passengers.   

Agriculture  

The major land use outside of the urban area and villages is agriculture with coconut 
plantations, cocoa plantations and noni farms forming the main crops where there is an 
export product associated.  This creates traffic to move raw product to the processing 
plants and then onto the port to export.  With the noni crop the majority of the fruit comes 
from Savaii and is then transferred to the processing plants on Upolu.   

  

 
35 Samoa Bureau of Statistics. International Arrival Statistics 2023 
36 Samoa Bureau of Statistics. International Arrival Statistics 2023 
37 Samoa International Visitor Survey, August 2022 – January 2023. Pacific Tourism Data Initiative Auckland 

University of Technology 
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Appendix 5: Bus routes, frequency, and fares 

There are no officially published bus service route maps or any timetables.  We have 
attempted to create a bus network map using information obtained from the website 
“Samoa Pocket Guide38” which is aimed at the tourist market.  

The website lists the following bus services on Upolu. 

● Vaoala – Insel Fehmarn Hotel and Robert Louis Stevenson Museum 

● Fagalii – Apia Park Stadium and the Royal Golf Course 

● Seesee – Mormon Temple and Papase’ea Sliding Rocks 

● Siumu – (takes the Cross Island Road) Bahai’i Temple, Papapaitai Falls, Sinalei 
Reef Resort, Ocean Club and Coconuts Beach Club 

● Salani Falealili – (takes the Cross Island Road) Bahai’i Temple, Papapaitai 
Falls, Togitogiga Waterfall and Salani Surf Resort 

● Falefa – Piula Cave Pools, Le Uaina Beach Resort and Falefa Falls 

● Lotofaga – (takes Le Mafa Pass) To Sua Ocean Trench 

● Saleapaga – Vavau Beach, Aga Reef Resort, Seabreeze Resort and Faofao 
Beach Fales 

● Lalomanu – (takes Richardson Road) Mutiatele (ferry to Namu’a Island) 
Lalomanu Beach, Taufua Beach Fales, Litia Sini Beach Resort 

● Faleolo – EFKS Museum and Faleolo International Airport 

● Pasi O Vaa – Faleolo Airport, Sheraton Samoa Beach Resort and Mulifanua 
Wharf 

● Manono-uta – Faleolo Airport, Mulifanua Wharf, Manono-uta (ferry to Manono 
Island) 

● Falelatai – Faleolo Airport, Mulifanua Wharf, Le Vasa Resort, Manono-uta 
(ferry to Manono Island) 

● Lefaga – Dave Parker Eco Lodge, Return to Paradise Resort, Faimafili Village 
Resort, Savaia Giant Clams and Falease’ela River Walk. 

On Savai’i, there are fewer buses as befits the lower population, which operate around 
the island but at low frequencies. 

Our interpretation of an indicative bus route map for Upolu is shown on Appendix figure 
26 Schematic plan of Bus routes on Upolu.  

 
38 Taking the Bus in Samoa: Bus Fares, Routes & More 🚌  [2024] (samoapocketguide.com) 

https://samoapocketguide.com/taking-the-bus-in-samoa-bus-fares-routes-more/
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Appendix figure 26 Schematic plan of Bus routes on Upolu 

Bus frequencies vary by route and are basically set by the number of bus operators 
serving that route, the time it takes a bus to complete the return journey, the time taken 
for driver breaks and the time the bus waits until the driver decides there are sufficient 
passengers on board (or until the bus is completely full). We understand that buses 
depart between every 30 minutes to two hours. 

Bus fares are regulated by the LTA, the LTA website has the bus and taxi fares as set by 
the Road Traffic Order 201439, which states the fare from Apia (Sogi Bus Terminal) to 
Faleolo Airport to be SAT3.60 and to Mulifanua Wharf as being SAT4.00 

The Order states that students in full uniform shall be charged half the fare.  

The Samoa Pocket Guide provides the following fare guidance for Upolu.  

● Around Apia – ST$0.50-$3 

● Apia – Faleolo Airport – ST$5 

● Apia – Mulifanua Wharf – ST$5.50 

● Apia – Lalomanu – ST$7.70-$8 

● Apia – Piula Cave Pool – ST$4-$5 

● Apia – Maninoa – ST$7.20-$7.50 

● Apia – Lefaga – ST$6-$6.50.  

 
39 lta.gov.ws/wp-content/uploads/2023/10/FINAL-TAXIBUS-FARE-LIST-January-2015a-.pdf 



CAP-IT Samoa Activity 1.2 Optimisation and Efficiency Review Final Report  

Appendix 6: Road Network  

Road distances 

Road distances between towns are shown in Table 4.2 

 Apia Faleapuna Samusu Maninoa Savaia Faleolo Saleologa Falealupo 

Apia  20 57 107 129 33 34* 122* 

Faleapuna 20  37 87 109 53 54* 142* 

Samusu 57 37  50 72 90 91* 179* 

Maninoa 107 87 50  22 44 43* 131* 

Savaia 129 109 72 22  24 23* 11* 

Faleolo 33 53 90 44 24  1* 89* 

Saleologa 34* 54* 91* 43* 23* 1*  88 

Falealupo 122* 142* 179* 131* 111* 89* 88  

Appendix Table 3 Road Distances Between towns *via ferry (approx. 1.5 hours) 

Traffic Counts 

We have received traffic count data from the LTA undertaken in 2021 for 80 sites as 
shown on Appendix figure 27. The report states that similar traffic counts were 
undertaken in 2007 and 2013.  The survey report includes daily traffic counts, estimated 
Annual Average Daily traffic (AADT), proportion of heavy vehicles, estimated growth (from 
comparison with previous surveys) and the percentage of vehicles exceeding the speed 
limit.  
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Appendix figure 27 2021 Traffic count locations (Roughton International, 2021)  

The survey report for the eight Central Cross Island Road count sites is shown on Appendix 

figure 28. This shows the following key information for this core corridor, which given its 
central location and key access function is considered representative of the Upolu road 
network. 

● Maximum AADT is 10,184 vehicles per day, recorded at the northern end 
(Falealilli Street), reducing to 1,082 near the southern end 

● The proportion of heavy vehicles (trucks and buses) varies between 6.2% and 
12.5% (at the southern end) 

● The estimated growth to date varies between 3% (presumably per annum) 
(near Victoria Ave) and 15% (at the southern end). When considered against 
the 6% annual growth in the number of vehicles registered in Samoa between 
2013 and 2023, that range of annual growth rates seems logical. 

● Traffic speeds were measured at four of the count stations, speeds were 
largely below the 40km/h speed limit near Vaitele Street and the 56 km/h 
speed limit near the Baha’i House of Worship, but more than 75% of vehicles 
were travelling above the 40 km/h speed limit at the other two sites. 
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Appendix figure 28 Example traffic count and speed data for Central Cross Island Road.  

Speed Limits and Speed Management 

The speed limit on all roads outside Apia is 56 km/h, (35 mph), with a maximum speed of 
40 km/h within Apia (within 3km of the intersection of Beach Road and Ifiife Street). 
Vehicles are also limited to 20 km/h in the following situations: 

● When going round a curve or a corner 

● When going through any intersection 

● When passing any school or church when pupils and churchgoers are entering 
or leaving. 

● When going through any raised pedestrian crossing 

● When going through any bridge 

● When passing any Court, or Parliamentary sittings 

● When passing any stationary vehicle 

We understand that speed limit enforcement is relatively rare, and observation suggests 
that these limits are regularly exceeded. Nevertheless we expect that the relatively low 
speed limits (e.g. compared to Fiji with rural speed limits of 80 km/h and urban limits of 
50 km/h) would result in lower operating speeds, with safety benefits especially to 
vulnerable road users such as pedestrians and people on bikes. In terms of carbon 
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emissions, the urban 40 km/h and rural 56 km/h limits may theoretically result in 
increased CO2e emissions compared to 50 km/h / 80 km/h speed limits.   

In New Zealand, the Waka Kotahi NZ Transport Agency (Waka Kotahi) Vehicle Emission 
Prediction Model (VEPM) to estimate vehicle emissions from the fleet. The model is used 
in policy analysis and assessments of environmental effects. Information about VEPM is 
available on the Waka Kotahi website40.  VEPM estimates emission factors based on 
detailed information about the New Zealand vehicle fleet, and how this is likely to change 
in future. VEPM emission factors can be adjusted for a range of variables including 
gradient, temperature, fuel quality, heavy vehicle load and average speed.   

The VEPM “typical” CO2e emissions per km at various speeds for different vehicles are 
shown in Appendix figure 29. This shows that for a diesel ute the lowest emissions are at 
around 60 km/h, for a petrol engine car is at around 80 km/h, while for a hybrid car, 
emissions are relatively flat across the speed range below 80 km/h.  

 
Appendix figure 29 CO2e emissions factors by speeds41 

 

Raised speed tables with and without pedestrian crossings are provided along main 
roads within villages, and within Apia town. These provide safe facilities for pedestrians 
to cross roads, and calm traffic speeds through villages with high activity levels along the 
road. However they can increase overall fuel use (and carbon emissions) when drivers 
accelerate on the exit from a raised crossing. 

Traffic Management and Signal Operation 

The LTA manages about 17 traffic signal controlled intersections, within Apia and along 
Vaitele Street (Appendix figure 30). These intersections include protected pedestrian 

 
40 www.nzta.govt.nz 
41 https://at.govt.nz/media/1992225/the-effect-of-speed-on-emmisions-summary-report.pdf 
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phases although observations of several instances where the pedestrian lights were not 
working suggest that pedestrian signals maintenance could be improved. 

 
Appendix Figure 30 Approximate locations of traffic signals in Apia and Vaitele 

A unique feature of the Samoa road rules is that left turns against red lights at 
signalised intersections are permitted, so long as there is no conflict with other vehicles 
or pedestrians. This is likely to increase overall efficiency (and marginally lower carbon 
emissions) however the safety effects particularly on pedestrians that may be obscured 
by other vehicles might be an issue.  

When traffic congestion is observed, traffic signals are replaced with Police manual 
traffic direction, suggesting that the traffic signal settings do not always adequately 
respond to traffic demands by, for example, increasing cycle or phase timings.  

Parking Management 

There is a high demand for parking within Apia, and the LTA has responded by installing 
paid parking zones in the central Apia area.  Within these zones, parking is charged at 
SAT$1 per 15 minutes, operating between 8 am and 4 pm Monday to Friday (Appendix 

figure 31. A maximum stay of 4 hours is permitted. 
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Appendix figure 31 Sign in Apia controlled parking area 

Parking is banned from footpaths, however the team observed vehicles parking and 
completely blocking footpaths on more than one occasion, as in Appendix figure 32. This 
behaviour creates safety risks and deters people from walking, thus has a carbon 
emissions aspect.  

 

 
Appendix figure 32 Example of parking on footpath 
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Appendix 7 Maritime Transport Sector Fleet  

MV Lady Samoa III (since 2010) Mulifanua – Salelologa 

Ro Ro Passenger Ferry built for Samoa Shipping Corporation Ltd by ISB Co. Ltd, in Chiba 
Japan in 2009.  

● Length: 46.7 Metres.  
● Beam: 13.0 Metres. 
● Draft: 2.35 Metres.  
● Gross Tonnage: 1045 Tons 

 
Appendix figure 33 MV Lady Samoa III 

MV Fotu o Samoa II Landing Craft  

Motor Landing Craft. Builder: Sealink Shipyard SDN, BDN, Sarawak Malaysia in 
1998.  

● GRT: 299.  
● Length: 39.02 Metres. 
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Appendix figure 34 MV Fotu o Samoa II 

MV Fasefulu (since 2015) Landing Craft 

Appendix figure 35 MV Fasefulu 
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MV Samoa Express II (since 2021) Mulifanua - Salelologa 

 
Appendix figure 36 MV Samoa Express II 

 

MV Lady Samoa IV (since 2023) (Apia - Pago Pago) 

 

 
Appendix figure 37 MV Samoa Express II 

The MV Lady Samoa IV, the newest ferry in the fleet, has a length of 48 metres, a beam of 
12 metres, a draught of 2.45 metres, a gross tonnage of 1,130, and space for 280 
passengers and 17 crew members plus up to 225 square metres of vehicles and other 
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freight such as containers and bulk cargo. Loading and unloading of cargo is 
accomplished via a stern vehicle ramp and a port side deck crane 

The accommodation spaces are distributed across three decks and include air-
conditioned cabins, a VIP room, a mess, and a galley. The interiors were designed with 
wide passages to allow passengers to seek refuge more effectively in the event of an 
emergency. Many of the compartments and doors are made of fireproof material while 
heat-resistant elements are placed at key locations throughout the vessel. There is also 
freezer hold space for the transport of frozen goods during long voyages. 

Two Yanmar 6EY17W 837kW diesel engines propel the ferry to a service speed of 
approximately 11.5 knots while a bow thruster provides additional lateral 
manoeuvrability. An array of solar panels fitted atop one of the economy seating areas 
supplies some of the electrical power requirements of the passenger spaces. The vessel 
also boasts a backup generator and batteries for use in the event of power loss 

.  

Appendix figure 38 Lady Samoa IV Specifications 

 

 



CAP-IT Samoa Activity 1.2 Optimisation and Efficiency Review Final Report  

Appendix 8: STEM Model  

The STEM model parameters and fuel use and emissions estimates are summarised below 

Appendix Table 4 STEM Model Parameters and Estimates for Diesel Vehicles  

 

 

 

  

Vehicle Type Rentals Rentals "Other" All

Sub-Type Wooden BusesPurpose Built BusesTotal Under 4T 4T-8T Over 8T Cars Vans Cars Pickups Vans Cars Vans Cars Minivan Vans

# Vehicles 170 148 318 470 470 211 85 26 1 381 203 3 39 1161 16 615 188 4187

Av Man Year 1999 2012 2007 2008 2006 2017 2016 2015 2015 2016 2012 2012 2011 2011 2010 2002

Av CC 6000 4400 3520 5230 7770 2700 2570 2950 2780 2570 2500 2550 2850 2300 2575 4900

Fuel Econ km/l 1.5 2 4 3 2 7 6 8 6 6 8 6 7 7 6 5

(eq mpg) 3.525 4.7 9.4 7.05 4.7 16.45 14.1 18.8 14.1 14.1 18.8 14.1 16.45 16.45 14.1 11.75

Est Daily km Driven 140 140 80 80 80 80 80 80 80 80 80 80 25 25 25 30

Days/Wk 5.5 5.5 5.5 5.5 5.5 7 5 5 5 5 5 5 6 6 6 6

Weeks/Yr 50 50 50 50 50 26 26 50 50 50 52 52 52 52 52 50

Annual Km / veh 38500 38500 22000 22000 22000 14560 10400 20000 20000 20000 20800 20800 7800 7800 7800 9000

Annual Fuel 4,363,333       2,849,000         7,212,333    2,585,000       3,446,667         2,321,000             176,800                45,067                 2,500                   1,270,000       676,667       7,800            135,200      1,293,686        17,829           799,500              338,400                   20,328,448          

% total fuel 21% 14% 35% 13% 17% 11% 1% 0% 0% 6% 3% 0% 1% 6% 0% 4% 2% 100%

CO2 11,781,000     7,692,300         19,473,300  6,979,500       9,306,000         6,266,700             477,360                121,680               6,750                   3,429,000       1,827,000    21,060          365,040      3,492,951        48,137           2,158,650           913,680                   54,886,809          

% total CO2 9% 6% 14% 5% 7% 5% 0.3% 0.1% 0% 3% 1% 0% 0% 3% 0% 2% 1% 40%

passemgers 30 30 1 1 1 2.3 2.3 2.30                     2.30                2.30             2.3 2.3 2.3 2.3 2.3 1.2

CO2 g/km 1,800.00         1,350.00           675.00            900.00              1,350.00               385.71                  450.00                 337.50                 450.00            450.00         337.50          450.00        385.71             385.71           450.00                540.00                     

CO2 g/km/person 60.00              45.00                675.00            900.00              1,350.00               167.70                  195.65                 146.74                 195.65            195.65         146.74          195.65        167.70             167.70           195.65                450.00                     

Diesel Vehicles

PrivateTaxisBuses GovernmentTrucks
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Appendix Table 5 STEM Model Parameters and Estimates for Petrol Vehicles  

 

 

 

Vehicle Type "Other" All

Sub-Type Wooden Purpose BtTotal Under 4T 4T-8T Over 8T Cars Vans Cars Pickups Vans Cars Vans Cars Minivan Vans

# Vehicles 0 7 7 270 85 4 736 29 60 34 24 1731 21 17580 3420 791 2 24794

Av Man Year 0 2012 2007 2008 2008 2011 2011 2015 2014 2015 2012 2011 2008 2008 2006 2002

Av CC 0 4400 2740 4550 7875 1920 2570 2480 3240 2760 1560 2420 1900 2030 2340 4900

Fuel Econ km/l 0 3 4 3 2 7 6 9 7 7 7 6 7 6 5 3

(eq mpg) 0 7.05 9.4 7.05 4.7 16.45 14.1 21.15 16.45 16.45 16.45 14.1 16.45 14.1 11.75 7.05

Est Daily km Driven 0 140 80 80 80 80 80 80 80 80 80 80 25 25 25 30

Days/Wk 0 5.5 5.5 5.5 5.5 7 7 5 5 5 6 6 6 6 6 6

Weeks/Yr 0 50 50 50 50 26 26 50 50 50 52 52 52 52 52 50

Annual Km / veh 0 38500 22000 22000 22000 14560 14560 20000 20000 20000 24960 24960 7800 7800 7800 9000

Annual Fuel -                       89,833    89,833          1,485,000      623,333                   44,000         1,530,880         70,373         133,333           97,143         68,571       6,172,251   87,360        19,589,143  4,446,000        1,233,960  6,000      35,677,182   

% total fuel 0% 0.2% 0.2% 3.9% 1.7% 0.1% 4.1% 0.2% 0.4% 0.3% 0.2% 16.4% 0.2% 51.9% 11.8% 3.3% 0.0% 95%

CO2 -                         206,617  206,617        3,415,500      1,433,667                101,200       3,521,024         161,859       306,667           223,429       157,714     14,196,178 200,928      45,055,029  10,225,800      2,838,108  13,800    82,057,518    

% total CO2 0% 0.2% 0.2% 2% 1% 0% 3% 0% 0% 0% 0% 10% 0% 33% 7% 2% 0.01% 60%

passemgers 30 30 1 1 1 2.3 2.3 2.30                 2.30             2.30           2.3 2.3 2.3 2.3 2.3 1.2

CO2 g/km 766.67    575.00           766.67                     1,150.00      328.57              383.33         255.56             328.57         328.57       328.57        383.33        328.57         383.33             460.00       766.67    

CO2 g/km/person 25.56      575.00           766.67                     1,150.00      142.86              166.67         111.11             142.86         142.86       142.86        166.67        142.86         166.67             200.00       638.89    

Buses Trucks Rentals Government Taxis

Petrol Vehicles

Private


