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Executive Summary 
Introduction 

This study develops a localized analysis of the effects of Electric Vehicle (EV) adoption on the electricity 

grid on Viti Levu Island in Fiji. It generates costed recommendations for development of infrastructure 

and other related changes to facilitate the levels of EV adoption defined in the Fiji Low Emissions 

Development Strategy 2018-2050 (LEDS) scenarios. The LEDS projects EV uptake in four scenarios of 

varying intensity as follows: 

1. Scenario 1 - Unconditional Business as Usual - EVs 20% of new cars in 2030, 20% of light fleet by 2050 

2. Scenario 2 - Conditional Business as Usual - EVs 70% of new cars in 2030, 100% of light fleet by 2050 

3. Scenario 3 - High Ambition - EVs 80% of new cars in 2030, 100% of light fleet by 2050 

4. Scenario 4 - Very High Ambition - EVs 100% of new cars in 2030, 100% of light fleet by 2050 

Utilizing a Fijian government study on household transport patterns, academic studies on the Fiji 

grid/renewable energy potential and data sources such as the Fiji Census 2017, the Land Transport 

Authority audit 2015 and the household expenditure survey, two distinct areas of analysis were 

undertaken: 

1. Transport Patterns Baselining and EV fleet allocation 

2. Electrical Infrastructure uptake effects, required upgrades and costing 

Transport Patterns 

Vehicle categories as established in the LEDS were used to sort electric vehicles primarily by 

engine/charger requirements to establish different user profiles. These categories consisted of Light Cars, 

Buses, Taxis and Trucks (Light/Heavy). Average kilometres travelled for each category by province, as well 

as baseline fleet numbers were calculated, in order to be converted to hourly kWh energy requirement in 

the later electrical infrastructure analysis.  

Light Vehicles 

The 2015 Viti Levu light vehicle fleet of approximately 52,000 had a higher proportion of vehicles present 

in Ba (43% of the fleet), as well as clustered around the Suva area (22% in Naitasiri and 19% in Rewa). The 

provinces within commuting distance of Suva have high daily distances travelled (Serua – 50kms/day, 

Naitasiri 60kms/day and Tailevu 56km/day). The Viti Levu Electric Light Vehicle fleet is projected to 

increase to approximately 170,000 by 2050 under Scenario 4. 

Buses 

The 2015 Viti Levu Bus fleet of approximately 2800 is clustered in Ba province (46%) and Rewa (34%). 

Daily distances for buses travelled is modelled at an average 164km/day for all provinces. The Viti Levu 

Electric Bus fleet is projected to increase to approximately 6500 by 2050 under Scenario 4. 

Taxis 

The 2015 Viti Levu licenced taxi fleet of approximately 8000, is proportionately higher in the Ba province 

(32%), likely in service of the tourism industry. This provides insights for investment in chargers for green 
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taxi and rental initiatives. Daily distance for taxis travelled is modelled at an average of 164km/day. The 

Viti Levu Electric Taxi fleet is projected to increase to approximately 23,500 by 2050 under scenario 4. 

Trucks 

The 2015 Viti Levu light truck fleet of approximately 10,000, when modelled by overall population 

distribution is clustered between Ba (35%), Naitasiri (25%) and Rewa (15%) provinces. Average distances 

travelled were assumed at 82km per day. The Viti Levu Electric Light Truck Fleet is projected to increase 

to 37,000 by 2050 under scenario 4. 

The 2015 Viti Levu heavy truck fleet of approximately 5000, modelled by urban population clusters is 

clustered in Ba (37%,), Naitasiri (30%) and Rewa (23%). Daily distance travelled is modelled at an average 

of 130km per day. The Viti Levu Electric Heavy Truck Fleet is projected to increase to 24,000 by 2050 

under scenario 4. 

Electrical Infrastructure 

Houses 

Household electrical infrastructure in Fiji is not currently equipped to support a modern, networked 

electric vehicle fleet. Most have a 20 Amp single phase connection, therefore any household adopting an 

EV will be restricted to using a slow charger overnight for 8+ hours in order to charge enough for 

significant daily commuting distances. If several houses on a street were to adopt EVs and request to 

increase their line capacity above 20 amps, Energy Fiji Limited (EFL)1 may face issues with demand 

clustering. This would necessitate local transformer upgrades. 

Public/Commercial Chargers 

Based on the commuting patterns revealed in the transport patterns analysis, fast chargers could be 

placed around the main Viti Levu highways at intervals of approximately 65km. 

Selection of suitable sites for public and commercial fast charger installation will require headroom in 

village transformer/line capacity of around 50-100kW, which according to EFL may not be available in 

many cases. Therefore, charger placement may become less about selecting an evenly spaced interval 

between chargers, and more to do with placement to fit under existing grid capacity. 

Substation/Province Effect 

Adopting EVs under the LEDS scenarios will change the energy requirements of the Viti Levu grid at a 

provincial level. Under Scenario 4, the overall grid energy requirement annually may increase to around 

6-7 times the current requirement of around 750GWh. Moreover, the Ba province centred around Nadi 

grows to almost equal in electricity requirement to the Rewa/Suva region, which represents a significant 

shift in load from the Central to Western Division. This is due primarily to the higher levels of vehicle 

ownership per capita in the Ba province. 

Island-wide Effects 

The daily load profile of the grid will also change according to the LEDS projections.  

 
1 Energy Fiji Limited (EFL) is the primary generator, transmitter, distributor and retailer of electricity in Fiji. 
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The 2050 profile without incentivised charging may peak up to 750MW. Representing a magnitude of 

around five times the 2015 daily peak of 150MW. 

If time-of-use incentives are used to encourage EV owners to sync their charging with future Solar-PV 

energy supply, the peak demand can be managed better (this will not reduce energy use). This may 

provide a peak hour reduction of around 100MW to 650MW. 

Investment Required 

The key areas of investment required in electrical infrastructure include: 

• Household investment in Smart Chargers and Street Capacity; 

• Government and Commercial Investment in charging infrastructure; and 

• Utility investment in Distribution, Transmission and Generation. 

This investment is tallied below in TABLE 1.  

TABLE 1 - TOTAL REQUIRED INVESTMENT IN ELECTRIC VEHICLE INFRASTRUCTURE 

Total Infrastructure Investment in Transport Electrification Required for Viti Levu (USD - Midpoint) 

 Scenarios 2025 2035 2050 

Scenario 1 - Unconditional BAU $0 $41,418,269 $943,517,001 

Scenario 2 - Conditional BAU $64,667,304 $948,595,824 $3,908,063,878 

Scenario 3 - High Ambition $88,381,919 $1,142,103,131 $4,378,869,431 

Scenario 4 - Very High Ambition $117,440,979 $1,840,128,497 $5,852,142,150 

Infrastructure investment to 2050 that is directly attributable to transport electrification on Viti Levu 

ranges from approximately USD 1 Billion to USD 6 Billion based on the scenario of eventuality for 

introducing EVs into Fiji. Revenue to pay for this investment will most likely be primarily collected and 

spent by the grid operator and electricity retailer of Fiji – Energy Fiji Ltd. EV adopters may pay upfront for 

directly attributable infrastructure such as their own household upgrades (costing up to USD 142 Million 

by 2050), and government and commercial entities may invest in fleet fast chargers (up to USD 900 

Million)  but the majority of infrastructure support will be implemented by EFL (up to USD 5 Billion). 

Recommended Next Steps  
Recommendations for action are organised by stakeholder responsible: 

Users 
Individual EV adopters may purchase 2nd generation EVs, with many having a daily commute that can be 

supported on one battery charge (~120km) from the current used market EV options. No infrastructure 

development is required for initial small levels of uptake. EFL can also leave household connections at 20 

Amps for now, this will act as a “peak restrictor” until the local grid capacity is upgraded. New EV 

adopters in general will just have to wait until they are finished using other appliances until they can slow 

charge their car overnight. EV Adopters can also pay an electrician to install a 15 Amp socket in their 

garage/outside the house. This will provide 3.3kW charging rather than 2.3kW charging from a normal 10 

Amp socket. 
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Commercial entities may look at purchasing EV fleets, this will require checking with EFL their current site 

capacity to host new chargers. Commercial entities may then need to cover some costs for setting up 

charging infrastructure for their own fleet. 

Energy Fiji Ltd 

EFL could make smart meters available for purchase by new domestic users, opening up the possibility of 

Time-of-Use tariff (TOU) plans to match EFL’s ambition to utilize Solar PV more as part of the national 

energy mix. 

EFL should also consider EV uptake cluster effects when they supply infrastructure for new suburb 

developments, as well as possibly publishing more extensive electricity user data. 

Fiji Government 

The Ministry of Infrastructure and Transport could look to raise funding for an initial EV public highway 

charging infrastructure initiative, with chargers placed at the airports for waiting taxis, at hotel clusters 

such as Denarau in Nadi, as well as some remote towns along the Kings and Queens roads. EFL would 

need to be consulted to check which locations and towns along the highways have spare capacity, to 

avoid investment cost in new transformers to support 30kW+ fast chargers. 

MoIT and other government departments may also look into the feasibility of their own Electric Vehicle 

fleets, which would require some fast chargers for daytime charging. 

The government (FRCS) could also immediately remove import duty on electric vehicle chargers, smart 

utility meters and any other enabling technologies for transport electrification.  

MoIT could also look at using the existing LTA vehicle registration database to extract a list of registered 

EVs and publish this separately to thus show uptake statistics. This would be useful once a small EV 

community is developing. 

From an overarching policy and strategy perspective, MoIT should consider including EVs as part of its 

next national energy policy and also consider developing a national strategy and action plan for electric 

mobility to guide the work for EVs in the short to medium-term, including providing an overall framework 

for the recommendations made in this study. 
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1 Introduction 
1.1 Land Transport in Fiji 
According to the Land Transport Authority of Fiji, the number of registered vehicles on Viti Levu in 2015 

was approximately 80,000, of which 52,000 were light vehicles2. The Ministry of Infrastructure and 

Transport (MoIT) is responsible for research, policy, planning and legislation regarding land and sea-

based transport in Fiji, delegating vehicle licence management to the Land Transport Authority (LTA) and 

road management to the Fiji Roads Authority (FRA). As of 2019 there are almost zero road-legal electric 

vehicles being utilized in Fiji. 

1.2 Low Emissions Development Strategy 
The Fiji Low Emissions Development Strategy (LEDS) 2018-2050 was developed by the Fiji Ministry of 

Economy with support from the Global Green Growth Institute. It defines the pathways to low emissions 

in Fiji by 2050 (as four scenarios). The LEDS scenarios are: 

Scenario 1: Unconditional Business As Usual (BAU) 

Unconditional BAU includes only policies and activities included in current development plans without 

external financial support related to climate finance. Scenario 1 is based on Fiji’s Nationally Determined 

Contribution (NDC) unconditional commitment and NDC Implementation Roadmap (NDC Roadmap) with 

10% lower emissions than the extrapolated do-nothing projection. The target is for 2030 but the trend 

direction is continued thereafter.  

Scenario 2: Conditional Business As Usual (BAU) 

Conditional BAU includes policies and activities of current development plans with the external financial 

support envisaged in those plans. The scenario is based on a 30% emission reduction as included in the 

NDC and NDC Roadmap as a conditional target. The target is for 2030 but the trend direction is continued 

thereafter. 

Scenario 3: High Ambition 

High ambition scenario is an intermediate scenario between Scenarios 2 and 4, which includes new 

policies and actions, increased financing and new technologies. 

Scenario 4: Very High Ambition 

Very high ambition scenario includes new policies and actions, increased financing and new technologies 

additional to Scenario 3 and targets to achieve zero emissions or close to zero emissions before 2050. 

There are several contributors to achieving Fiji’s ambition for low emissions, one of the most significant is 

transitioning to renewable energy sources (which currently contribute approximately 50% of Fiji’s 

electricity generation). As the share of renewable energy is increased, Fiji must also move to transition its 

GHG intensive transport industry to low or zero-carbon alternatives. Reducing emissions in transport 

could utilize various low-emissions fuels, but the key strategy outlined in the LEDS is adopting electric 

transport.  

 
2 Fiji Census 2017 - FBOS 
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The analysis in this report follows the LEDS Scenarios for the land transport sector for EV uptake in Fiji. 

The four scenarios developed in the LEDS project various uptake levels of Electric Vehicles (EVs) in car, 

taxi, truck and bus fleets for 2015-2050 (covering all of Fiji). All fleets are projected to increase in size 

according to population growth and GDP development (regardless of EV uptake). Figure 1 displays the 

growth of all-of-Fiji light electric vehicle fleet under the LEDS scenarios.   

 

FIGURE 1 - LEDS SCENARIOS – LIGHT ELECTRIC VEHICLES 

The projections for electric vehicle fleets in the remaining vehicle categories as defined under the LEDS 

are included in the Appendix. 

In the LEDS, vehicle categories are based on registration data. Petrol and diesel vehicles are separated for 

each vehicle category. For each category, the main vehicle class is determined based on engine size for 

passenger cars and based on weight for trucks and buses. 

The LEDS was calculated for all of Fiji, and its’ light vehicle scenarios are shown above in Figure 1. The 

present EV infrastructure study is concerned with uptake effects on the Viti Levu island grid only. 

Therefore, LEDS uptake projections for the various fleets for the next 30 years cannot be used exactly and 

were adjusted for the purposes of the present study to reflect the main island (Viti Levu) only. 

1.3 Purpose of the study 
The aim of this study is to develop a localized analysis of the effects of Electric Vehicle (EV) adoption on 

the electricity grid on Viti Levu, Fiji and costed recommendations for development of infrastructure, and 

other related changes as needed to support the required infrastructure, which will be required to 

facilitate the levels of EV adoption defined in the Low Emissions Development Strategy (LEDS) scenarios3. 

  

 
3 Fiji Low Emission Development Strategy 2018-2050 – Government of Fiji, 2018 
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2 Electricity in Viti Levu 
Viti Levu electrical infrastructure can be categorised by various levels of grid “scale” as follows: 

1. Household (HH)  
2. Street/Commercial/Public  
3. Substation/Province  
4. Island/Grid wide 

 

 

FIGURE 2 - SCALES OF ELECTRICAL INFRASTRUCTURE FOR ANALYSIS 

These different scales allow for focus on the nuances of EV uptake effects on various infrastructure. Viti 

Levu households typically have a 20Amp single phase connection to the street, and a manually readable 

post-paid meter without network connection. Some wealthier houses in high class suburbs have three-

phase connections, and many commercial premises have smart meters.4  

EFL provided their most up to date Viti Levu Grid map pictured below as Figure 3. However, provincial 

load data by busbar, power station generation capacities and transformer configurations for Viti Levu 

were retrieved from a 2017 University of the South Pacific (USP) grid analysis paper5.  Due to commercial 

sensitivities EFL was unable to provide detailed asset information for the EV study. 

EFL does not distinguish their assets by province, but rather by the smaller “district” classification. This 

creates some difficulty when reconciling political boundaries with electrical load centres, as there is no 

clear demarcation between the two. Therefore, some substations may provide power from their busbar 

across two provincial areas.  

 
4 Information from interviews with Energy Fiji Ltd in 2019 
5 Chand. SS, Iqbal. A, Cirrincione, M. Islam. F, Mamun. K & Kumar. A, 2017. Identifying Energy Trends In Fiji Islands in Islam, 
F. R., Al Mamun, K., & Amanullah, M. T. O. (Eds.). (2017). Smart Energy Grid Design for Island Countries: Challenges and 
Opportunities. Springer 
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FIGURE 3 - VITI LEVU ELECTRICITY GRID 2019 



 

Page 16 of 69 

The Viti Levu load busbars as detailed in the USP 2017 study6, for this EV analysis are therefore placed in 

each suburb by the geographical location of their substation, rather than an approximation of their 11kV 

extended network, which in many cases criss-crosses between provincial boundaries. This means there 

may be some discord between the location of EV owners by province, and the province that their 

respective charging load will come onto the grid. This is anticipated as noise in the analysis. The 

distribution of the load is therefore allocated as shown in Table 2 below. 

TABLE 2 - VITI LEVU BASELINE POWER AND ENERGY REQUIREMENTS (APPROXIMATE) 

 Division Province Nominal Peak by 
Province 2015 (MW) 

Annual Energy Use by 
Province 2015 (GWh) 

Western Division Ba 11 154 

Nadroga/Navosa 10 136 

Ra 1 11 

Central Division Naitasiri 15 58 

Rewa 82 318 

Serua 5 19 

Tailevu 8 31 

Namosi 6 23 

Total Sum  137 750 

The peak daily load profile of Viti Levu is presented below in Figure 4. This has been sourced from a 

combination of an FNU/USP paper7 and a 2015 JICA report8, and informally confirmed by EFL in a face-to-

face interview.  

 

FIGURE 4 - VITI LEVU PEAK DAILY LOAD PROFILE 2015 

The daily load profile of Viti Levu resembles a typical tropical island grid with a daytime load peaking 

according to sunlight hours and subsequent air-conditioning activity. There is a secondary peak in the 

evening around dinner time at 1900h, with citizens returning home and using appliances and lighting. 

 
6 Chand. SS, Iqbal. A, Cirrincione, M. Islam. F, Mamun. K & Kumar. A, 2017. Identifying Energy Trends In Fiji Islands in Islam, 
F. R., Al Mamun, K., & Amanullah, M. T. O. (Eds.). (2017). Smart Energy Grid Design for Island Countries: Challenges and 
Opportunities. Springer 
7 Prasad, R. D., & Raturi, A. (2019). Low carbon alternatives and their implications for Fiji's electricity sector. Utilities Policy, 
56, 1-19. 
8 JICA. 2015 The Project for The Effective and Efficient Use of Renewable Energy Resources in Power Supply in Republic of Fiji 
- Japan International Cooperation Agency, Tokyo Electric Power Services Company, Ltd. & Republic of Fiji Ministry of 
Infrastructure and Transport Fiji Electricity Authority 
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3 Electric Vehicle market study 
3.1 Definition 

This study only covers pure electric vehicles (EVs), also called BEVs (Battery Electric Vehicles) by some 

sources. Plug-in Hybrid electric vehicles (PHEVs) and Hybrids are not analysed, although they are part of 

the solution under the LEDS scenarios. In any case, PHEVs require similar energy inputs per km driven as 

BEVs for travel within their electric ranges, and any infrastructure recommendations will be targeted at 

the overall range limitations of BEVs (~120km), rather than the longer range of PHEVs (300-900kms)9. 

3.2 EV Sources for Fiji 

Fiji does not have a vehicle manufacturing industry of note (other than some diesel bus fitout 

manufacturing capability). Therefore all EVs are likely to be imported for the foreseeable future.  

Based on discussions with FRCS, the ratio of New vs Used imported EVs into Fiji is likely to follow that of 

Fiji’s Oceania neighbours – Australia and New Zealand. Figure 5 below demonstrates the entry of New 

and Used Electric Light Vehicles into the NZ fleet10. 

 
FIGURE 5 - MONTHLY EV REGISTRATIONS - NEW ZEALAND 2015-201910 

As shown by Figure 5, in recent years in New Zealand used EV registrations have generally outnumbered 

new EV registrations by approximately 3-1. However, it is worth noting that culturally, middle-class New 

Zealanders will typically buy used vehicles, rather than financing new. As opposed to Americans (Hawaii) 

who culturally may be more inclined to purchase new vehicles on finance (Hawaii’s passenger fleet is 

0.85% Electric - representing 9,284 EVs as of May 201911). Australia does not yet record and publish 

 
9 Inside EVs – Plug-in hybrid comparisons https://insideevs.com/reviews/342886/plug-in-hybrid-car-range-price-amp-
more-compared-for-us/  
10 https://www.transport.govt.nz/mot-resources/vehicle-fleet-statistics/monthly-electric-and-hybrid-light-vehicle-
registrations/  
11 http://dbedt.hawaii.gov/economic/energy-trends-2/  

https://insideevs.com/reviews/342886/plug-in-hybrid-car-range-price-amp-more-compared-for-us/
https://insideevs.com/reviews/342886/plug-in-hybrid-car-range-price-amp-more-compared-for-us/
https://www.transport.govt.nz/mot-resources/vehicle-fleet-statistics/monthly-electric-and-hybrid-light-vehicle-registrations/
https://www.transport.govt.nz/mot-resources/vehicle-fleet-statistics/monthly-electric-and-hybrid-light-vehicle-registrations/
http://dbedt.hawaii.gov/economic/energy-trends-2/
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Electric Vehicle import statistics as readily available as New Zealand or Hawaii. The Australian motor 

vehicle census also does not separate Electric Vehicles from the “other” category – which also includes 

LPG and LNG vehicles. 

3.3 Light Vehicle New Imports 

As with ICE (internal combustion engine) vehicles, new EV imports will come from several major car 

exporting companies. These can generally be classified as Asian - Hyundai, Kia, Mitsubishi, Nissan, Toyota 

or European/American; Bayerische Motoren Werke (BMW), Renault, Tesla, Volkswagen (VW).  

Due to Fiji’s proximity to the Asian markets and its existing Asian brand-dominated car fleet, it is likely 

that Fiji will continue to predominantly import new cars of Asian origin. Although Toyota currently 

dominates the new and used car market in Fiji, Toyota has not yet released a mass production electric 

vehicle (as of mid-2019). Toyota is currently planning to make a serious EV market entry in conjunction 

with Subaru in the mid 2020’s, therefore Fiji will not likely see Toyota EVs purchased by early adopters 

and initial adopters will likely purchase other car brands. 

3.4 Electric Buses 

Electric Buses employed in Fiji will likely be battery electric buses (BEBs), particularly as battery 

technology improves in density and charging time. Proterra (US), New Flyer (Canada) and BYD (China) are 

three emerging Battery Electric Buses manufacturers globally. BYD has a presence in the Australian 

market which may aid their entry to and certifying their suitability for Fiji roads (Fiji shares many 

standards and processes with Australia).  

Electric trolleybuses are also technically possible, using new street-level overhead power lines, however 

this requires a significant initial capital investment which Fiji is unlikely to undertake. In addition to this, 

the most prolific example of trolleybuses in Oceania (Wellington, NZ) have recently been partially phased 

out12 in preference of BEBs. Despite this, electric trolleybuses continue to be a well-established industry, 

with over 200 manufacturers worldwide. 

In electrifying the public transport fleet, Fiji may be suited for incorporation of a mix of trolleybuses - 

between the most popular routes - and BEBs on the less frequented routes. This would reduce the need 

for investment of trolleybus overhead lines onto all routes. However, it is more likely that BEBs would be 

used entirely in an integrated transport network as Fiji, as this requires investment only in charging 

locations and the vehicles themselves. Using only one type of electric bus – BEBs – would be more 

efficient as it would create one standard across the country in the operation and maintenance 

requirements and the skills needed amongst operators and technicians.  Hence only BEBs will be 

modelled in this study. 

3.5 Electric Minibus/Vans 
Leyland DAF Vans (LDV) are a commonly used type of van/Electric van platform that may be imported to 

Fiji. The Shanghai Automobile and Industrial Corporation (SAIC) in China currently manufacture and 

export this type of van. There is also a Renault model from France. The LDV EV80 electric vans sell for 

approximately 70,000 FJD new in Australia and New Zealand. 

 
12 https://www.stuff.co.nz/national/103869609/wellingtons-60-retired-trolley-buses-could-be-converted-into-fullyelectric-
vehicles  

https://www.stuff.co.nz/national/103869609/wellingtons-60-retired-trolley-buses-could-be-converted-into-fullyelectric-vehicles
https://www.stuff.co.nz/national/103869609/wellingtons-60-retired-trolley-buses-could-be-converted-into-fullyelectric-vehicles
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3.6 Electric Motorbikes/Scooters 

Fiji does not have significant motorbike or 50cc scooter ownership. As of June 2019, the LTA states that 

there are only approximately 600 motorbikes registered in Fiji13 – and almost half of these belong to the 

Fiji Police. It is unclear exactly why this is the case, but is likely a combination of the Fiji climate, the 

condition of the roads and cultural preference for four wheeled transportation.  

In the case of a Fiji undergoing a mode shift towards two-wheeled transportation, China is the leading 

user and exporter of new electric scooters/motorbikes, with one of their leading manufacturers Sunra 

said to be producing up to four million units a year14. 

3.7 Used Imports (All Vehicle Classes) 

The majority of used imports in all vehicle classes will likely come from left-side drive (or aka ‘right-hand 

drive’) countries. Japan and India are the most likely markets for the mass trade of second-hand electric 

vehicles to Fiji, due to their size and domestic EV manufacturing industries. With the current Japanese EV 

fleet having mostly Nissan and Mitsubishi models (the Leaf and i-MiEV respectively), these are likely to 

dominate early Fiji EV adoption (as has been the case with Australia and New Zealand). Used Japanese 

Nissan Leaf’s are now seen as affordable for the middle class in those countries, and therefore dominate 

the overall statistics for Fiji’s neighbour New Zealand as shown below in Figure 6. 

 

FIGURE 6 - ELECTRIC VEHICLE REGISTRATION BY BRAND - NZ 2013-2019 (TOP 6 ONLY)10 

Although high fidelity data according to EV brand is not available for Australia, the Nissan Leaf and the 

Mitsubishi i-MiEV are considered among top sellers similarly to New Zealand. Wealthier Fijians may 

purchase second-hand EVs from more luxury EVs brands such as Tesla or BMW.  

The Indian EV export market may re-emerge after seeing the entry and subsequent withdrawal of the 

Mahindra e2o in recent years. India does have a strong electric scooter and motorcycle user-base 

however, although these can be imported to Fiji from left and right-side drive countries (second-hand 

electric motorbikes may possibly be available from China). 

The Nissan Leaf is used as the representative EV in the light vehicle modelling in this study. 

 
13 Interview – LTA June 2019 
14 https://electrek.co/2018/09/04/sunra-electric-scooter-spreading/  

https://electrek.co/2018/09/04/sunra-electric-scooter-spreading/
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3.8 Charging Standards and Regulations 

3.8.1 Precedents 

In almost all cases, and particularly for prescribed electrical work, Fiji has adopted the Australia/New 

Zealand standards as their own (AS/NZS)15. It can be assumed that Fiji will continue this practice with the 

adoption of any EV Charger related standards or supplementary notes. 

New Zealand 

New Zealand’s Electricity Safety Act 2010 prevails as the national electrical regulation. Subsequently the 

national Worksafe organisation has published the 2nd edition of “Electric Vehicle Charging Safety 

Guidelines” (May 2019):  

• Part 1: Safety fundamentals  

• Part 2: Selection and installation of electric vehicle supply equipment 

• Part 3: Supply equipment - NZ specific  

In addition to the guidelines, New Zealand also updated a specific section of their Electricity Act 2010 to 

address the addition of Level Two chargers (20Amp+) onto domestic breaker boards. 

As of January 2019, there are 175 DC rapid charging stations across New Zealand, including another 300+ 

AC charge points registered on Plugshare16. Many charging stations are spread out along state highways 

to promote inter-city travel. 

Australia 

For EV charging connectors, Australia has the Standard (AS IEC 62196.2:2014) which adopts primarily the 

IEC 62196 (Type 2) standard, while endorsing the use of both US and EU standards.  

The Queensland State government recommends any new public charger installations be Type 2 

Mennekes /CCS Combo 217. 

As of May 2018, there were 783 public charging locations across Australia. 

3.8.2 Suitable for Fiji 

It is recommended that Fiji follow Australia and New Zealand’s lead for electric vehicle regulations on 

charging safety and connectors, as these will match other existing electrical standards and regulations 

that Fiji has already adopted from these countries. 

3.9 Charging Technologies 

3.9.1 Available without network infrastructure upgrades 

The following sections detail EV charging technology available as of mid-2019, and the charging profiles 

that correspond to each. These technologies will inform the near-term analysis of grid impact in the next 

5 years. 

 
15 http://www.pasc.standards.org.au/FijiStandards.aspx 
16 https://www.plugshare.com/  
17 https://www.dsdmip.qld.gov.au/resources/guideline/pda/practice-note-electric-vehicle-charging.pdf 

http://www.pasc.standards.org.au/FijiStandards.aspx
https://www.plugshare.com/
https://www.dsdmip.qld.gov.au/resources/guideline/pda/practice-note-electric-vehicle-charging.pdf
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3.9.1.1 Residential Charging Profiles and Technology 

The following analysis is based on charging a 24-30kWh Nissan Leaf, which has been selected based on 

the market research conducted for this study (predominant light vehicle EV in Oceania as of 2019). 

• Level 1 charging (L-1) 

o Feeding from a standard 8-10Amp wall socket, level one devices allow charging at 1.4 to 2.4 

kW with a variable amperage EVSE with a maximum charging time of approximately 14 

hours.  

o The Charging profile for a level 1 “trickle” charger is effectively flat at 10Amp for the 

duration, tapering off as it reaches 100% SoC. 

o Based on discussions with Energy Fiji Ltd (EFL), supporting only L1 chargers is an option they 

are considering in order to limit grid impact from EV’s in the near-term future. 

o Viti Levu domestic residences typically are limited to a 16-20Amp connection, and EFL is not 

intending to provide upgrades to a higher capacity in the near-term future. 

 

• Level 2 Charging (L-2) 

o Charging an EV between 16Amp and 32Amp is generally termed L-2 charging.  

o A 16Amp L-2 charger should charge a 24kWh Nissan leaf from 0% SoC to 100% SoC in around 

6-7 hours. 

o Low-end L-2 charging may be possible for the current Viti Levu household electrical 

infrastructure, requiring only a minor in-home upgrade to provide a single 16Amp outlet. 

However, this would likely also require an accompanying behaviour change to ensure no 

other appliances of note were used in the residence concurrently. This may only be suited to 

overnight charging from 10pm onwards. 

o A 230VAC charger connected to a 16Amp socket may draw around 3.6kW, this is the lower 
end of L2 charging.   

o FIGURE 7 below shows the charging profiles for both a 16Amp level 2 connection and a 
32Amp level 2 connection in mid-life Nissan Leafs (2012 and 2013).  

  

FIGURE 7 - NISSAN LEAF LEVEL 2 CHARGING PROFILES18 

 
18 https://www.johnsavesenergy.com/nissan-leaf-2012-vs-2013  

https://www.johnsavesenergy.com/nissan-leaf-2012-vs-2013
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o In Figure 7, the 16-amp charger takes approximately half the time of the 32-Amp charger in 

order to deliver the approximate same amount of energy to a similar electric vehicle.  

o  A 32Amp charging capability would not be possible without street->household supply 

capacity upgrades in Viti Levu (currently 20Amp limited). 

 

• Charging timers (possibly coupled with TOU) 

o Electric Vehicles typically have onboard charge timers, these can be set with a start time, or 

an end time (meaning the EV computer will make sure it is 100% charged by the designated 

end time). These may be set to match variable tariff time-of-use electricity plans (TOU). 

Therefore, depending on the preference of users, a grid may see peaks corresponding to the 

different charge timer settings by EV owners. This is demonstrated in the following figure is 

taken from a 2018 study on EV users in Wellington, New Zealand19. This examined the real 

impact on the grid seen from 77 EV owners, as well as a control group without them. 

 

FIGURE 8 - AVERAGE EFFECT ON GRID DEMAND BY 77 EV USERS - WELLINGTON NZ 2018 

Starting from after midday, Figure 8 shows three peaks of note. The first peak around 

1800h shows users returning from work and immediately plugging their EV in to charge. 

The second peak around 2300h represents the start of TOU off-peak tariff rates. The third 

peak around 0400h likely represents those vehicles who are set to the “end-time” charge 

setting, were they begin charging at that time in order to be ready by approximately 0800h 

when the vehicle is typically started up for the day. Note the magnitude of the average 

kW used on the vertical axis is not relevant here – as it is an average experienced over 77 

data points. 

 

 
19 Report on Electric Vehicle Charging Trial – Wellington Electricity Company 2018 
https://www.welectricity.co.nz/disclosures/pricing/evtrial/  

https://www.welectricity.co.nz/disclosures/pricing/evtrial/
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From discussions with EFL, they do not have smart meters available for rollout in Viti Levu 

(due to cost) and are not planning to make these available to consumers for the 

foreseeable future, this makes TOU pricing impossible to match with timed EV charging. 

As part of viable EV adoption in Viti Levu, domestic smart meters are a necessary 

infrastructure upgrade, which may be installed at the expense of the household 

requesting one. 

 

• Manual Charging 

o If no timer is activated, EVs will begin charging immediately when plugged in. This is potentially 

problematic for grid management as EV owners arriving home from their work commute will 

typically plug their EVs in to charge at the same time grid-wide when given no incentive to do 

otherwise. However, under the current typical Fiji household street connection of 20A, early 

EV adopters are unlikely to manually plug their cars in until after they are finished using 

appliances for the night, as they would otherwise blow the fuses in their homes.  

 

In summary, charging timers may be utilized by EV owning Fijians in the near future to avoid concurrent 

charging with household appliance use. EV owners may also opt to install a dedicated 16-amp socket for 

charging their EV at 3.3kW in conjunction with this. 

3.9.1.2 Public and DC Fast Charging Profiles and Technology 

In transitioning to an all-electric fleet, Fiji will see the installation of public chargers at places such as 

service stations, supermarkets, hospitals, airports and parking lots. These chargers are likely to be rapid 

DC chargers with power transfer capability between 22kW and 50kW. Providing a charge of 0->80% SoC 

within 20 minutes. Figure 9 below shows the current draw over time for a Nissan Leaf 50kW DC charger, 

noting a pause in the charging profile as the charger automatically stops when reaching 80% SoC.  

 

 

FIGURE 9 - 2012 NISSAN LEAF ON 50KW DC CHARGE 

Required investment in public fast chargers is calculated later in section 6.2.3, in line with the LEDS 

scenarios. 
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3.9.1.3 Heavy Vehicle Charging Technologies  

DC electric bus chargers typically transfer power at rates greater than 120kW. These would likely be 

located at bus depots for overnight charging. Bus depots have been mapped around Viti Levu as shown 

below in Figure 10: 

 

FIGURE 10 - VITI LEVU BUS DEPOTS 

These depot locations would host the point source battery-electric-bus (BEB) charging loads contributing 

to the island wide load profile discussed in section 6.4.1 of this report. Opportunity chargers are also 

available on the market for mid-route bus charging, these can be up to 450kW in power capacity, one is 

pictured below in Figure 11. These could be located at key bus interchange locations in urban areas, such 

as central Suva. These chargers would likely only involve commercial premises transformer upgrade. 

 

FIGURE 11 - 450KW BATTERY-ELECTRIC-BUS OPPORTUNITY CHARGER - WELLINGTON NZ 
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3.9.2 Near Term Technologies 

These EV enabling technologies are available globally as of mid-2019 but require network and widespread 

infrastructure upgrades in order to be used in Fiji. 

• Smart charging linked to TOU smart meters (discussed above) – EFL will need to begin offering 

and rolling out networked household smart meters. This would enable Fiji to “spread” the peak 

load on the grid from EVs. Onboard charging timers could be synchronized by EV owners to 

target cheaper rates. 

• 30-Amp household capacity upgrades – this would enable 6.6kW level 2 charging, thus improving 

options for EV owners with multiple trips per day.  

• Smart Charging networked directly – would require both household capacity upgrades and smart 

meter upgrades – allows for EV fast charger to be directly linked to a spot market, an example of 

a product is Juicepoint20 (NZ) 

 

3.9.3 Long-Term Technologies 

These EV enabling technologies are being developed and should be available in the next 10+ year 

Timeframe. These are mentioned here for information and planning purposes.  

• Street-level control by grid/distribution operator – Each house with a networked EV charger will 

be controlled by a local cluster controller or “brain”. These will be responsible for a certain level 

of load management – by street, suburb/district or local substation. EV chargers could then be 

instructed when exactly to begin or stop charging, depending on local grid demand or 

constraints. 

• Vehicle-to-grid (V2G): This is technically available now but is not utilized on an effective basis with 

grid-level control. Essentially this technology allows EV owners to effectively “lease” the use of 

their vehicle batteries to maintain grid stability of storage in an intermittent renewables-heavy 

grid. This could be particularly useful in Viti Levu as Fiji aims to move to 100% renewable energy. 

It does however accelerate degradation of vehicle batteries, therefore compensation for joining a 

V2G program must be adequate. V2G will require the widespread installation of 

chargers/dischargers at daytime parking locations – so that car batteries can be accessed when 

the Viti Levu grid is under peak load during the day and is the most likely time that it would face 

stability problems in the future. 

  

 
20 https://juicepoint.co.nz/products/juicebox-32-single-or-3-phase-7kw-to-22kw-type-2-62196-nz/ 

https://juicepoint.co.nz/products/juicebox-32-single-or-3-phase-7kw-to-22kw-type-2-62196-nz/
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4 Methodology for EV grid impact analysis 
The analysis has been divided into two phases, ‘Transport Patterns’ and ‘Electrical Infrastructure’, as 

there is a clear demarcation of stakeholder involvement and data inputs between the two.  

4.1 Transport Patterns 

The Transport Patterns analysis establishes a baseline of vehicle and people movements on Viti Levu for 

2015, including commute distances, vehicle ownership numbers (private and commercial), public 

transport utilization and logistics and freight delivery routes and heavy industry activity. The analysis 

allocates these transport patterns geographically to provinces across Viti Levu and distinguishes between 

rural and urban areas. The allocation of transport patterns to each province is then projected forward by 

the various LEDS scenarios, to give a geography specific EV uptake. The year 2015 is used because this is 

the year that most relevant data is available for, in particular the Household Travel Survey from 2015. 

The EV uptake over the 35-year period (2015-2050) in each province for the various vehicle classes (ight 

Vehicles (excluding taxis), Buses, Taxis and Light/Heavy Trucks) follows the LEDS rate of increase exactly. 

The analysis initially locates each vehicle class by province by an overall % of the Viti Levu fleet. The key 

sources for transport pattern baseline data include the Fiji Government Household Travel Survey 2015, or 

HTS15 for short21, the Census 201722, the Fiji Household expenditure survey 2013-2014, the Fiji 2015 LTA 

Registered Vehicle Database23, the Government Fleet Management Unit (Ministry of Economy) and the 

LEDS. Raw data was extracted using pivot tables to filter various vehicle classes or islands not required for 

the Viti Levu network analysis. 

Several assumptions have been made including: 

• The extrapolation of data from Serua to Namosi province due to gaps in the HTS15 

• Vehicle class daily km movements according to the LEDS calculations 

• Vehicle class allocations by province according to demographic indicators, where an exact registered 

fleet breakdown was not available 

• Distribution % of vehicles remains the same by province through to 2050 

• Goods and services vehicles (Trucks, Taxis, Buses) average daily distance has not been varied by 

province, for two reasons: 

o Data was not available for these classes, as it was for light vehicles from the HTS15 

o Service vehicles can more generally have their usage estimated than private vehicles, because for 

their owner to make profit, licenced vehicles must be engaged in use 5-6 days a week for ~8 hours 

a day. If they are not, their usage will not be economical for the owner. For example, if a company 

has a bus approaching full utilisation, they will buy another bus. As long as the vehicle is driving 

for 8 hours a working day, the individual trip distances or frequencies do not matter. And a 

relatively accurate estimation of daily km’s requirement can be made by fleet number alone. 

Private commuter vehicles daily kilometres do vary by owner however, as they sit idle for most of 

the day. 

 
21 National household Travel Survey, Fiji 2015. Predict Consulting & TPU, MoIT. 
22 Fiji Census 2017 - FBOS 
23 Fiji LTA Registered Vehicles 2015 – Excel on TPU Portal, MoIT 2015 
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4.2 Electrical Infrastructure 

The Electrical Infrastructure analysis looks at the implications of EV uptake on the Viti Levu grid. Using the 

ownership numbers and movement patterns established in the Transport Patterns analysis, ratcheting 

electricity demand is applied corresponding to EV uptake provincially. The Electrical infrastructure 

analysis is arranged by scale of infrastructure as discussed in section 0. New power and energy 

requirements are established from household to island grid scale, as well as corresponding upgrades that 

will be necessary to support the various LEDS scenarios. These infrastructure upgrades are given 

approximate costing based on similar Oceania utilities.  

Several key assumptions have been made including: 

• The daily power and energy requirement for each vehicle category is calculated by taking a mid-

point electric driving efficiency in kWh/km, and applying losses for charging and battery cycling; 

• Enabled by later generation EVs with longer range, domestic EV owners charge primarily at night 

with 2nd generation or newer EVs, typically adopting one EV per household;  

• EV import selection and charging profiles will be similar to that of New Zealand and Australia 

• New Subdivisions and residential developments will be early adopters of EVs in Fiji, as well as 

wealthier streets 

• Buses, goods trucks and taxis will split their charging between day and night user profiles 

• Non-transport related grid load growth continues at annual rate of 2.2% 

5 EV Fleet Projections 
5.1 Light Vehicles 

Partially processed data from the Fiji Household Travel Survey 2015 was retrieved (2000+ households 

surveyed excluding Namosi province – the enumeration areas of the 2015 survey are shown in Figure 12). 

Excel pivot tables were used to extract total distance travelled by “private vehicle drivers” in each 

enumeration area, as well as the sum of households that own at least one vehicle. Figure 13 below shows 

the pivot table used to isolate households owning light vehicles.  
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FIGURE 12 - HTS15 ENUMERATION AREAS 

This provided a provincial distribution of both vehicle ownership and daily distance requirement for 

household private cars on Viti Levu. This distribution was then extrapolated by census household 

numbers for urban and rural areas by province. Namosi province was assumed to have the same statistics 

as Serua, due to proximity and similar rural/urban distribution. 

 

FIGURE 13 – PIVOT TABLES ISOLATING HOUSEHOLDS OWNING LIGHT VEHICLES 

The fleet numbers of light government, commercial and rental vehicles were retrieved according to the 

2015 LTA database. However, as there are no LTA offices in Serua or Namosi, allocation by LTA office of 

registration would not be an accurate reflection of provincial distribution of these fleets. Moreover, the 

government fleet management unit (Ministry of Economy) does not have their fleet records sorted by 

location of use. The remaining non-private light vehicles were therefore distributed according to the 

household domestic distribution as above.  
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Table 3 demonstrates the variance in daily distance travelled by those households which own light 

vehicles privately. 

TABLE 3 - AVERAGE CAR KMS DRIVEN/DAY BY VITI LEVU HOUSEHOLDS OWNING PRIVATE VEHICLES  

Province HH mean 
kms/day 

HH 
Rural 

HH 
Urban 

HH Rural 
Weekday 

HH Rural 
Weekend 

HH Urban 
Weekday  

HH Urban 
Weekend 

Ba 23.2 22.6 23.7 25.4 14.7 20.7 31.9 

Nadroga/Na
vosa 

8.7 14.0 5.6 18.7 0.0 6.9 4.0 

Naitasiri 59.4 0.0 60.2 0.0 0.0 54.8 73.3 

Ra 19.8 35.6 1.3 45.2 22.8 0.0 4.0 

Rewa 15.1 0.0 15.1 0.0 0.0 15.3 14.3 

Serua 49.7 125.9 29.3 125.9 0.0 39.7 0.8 

Tailevu 56.0 52.3 144.8 57.1 46.6 143.0 0.0 

Namosi 
(copy Serua) 

49.7 125.9 29.3 125.9 0.0 39.7 0.8 

Source: HTS15 

By depicting the above table visually for average kms travelled by day per province, the trends emerging 

can be seen in Figure 14. 

 

FIGURE 14 - VITI LEVU AVERAGE PRIVATE LIGHT VEHICLE KMS TRAVELLED PER DAY - VISUALIZED 

There appears to be a clear commuter belt present around the Suva area, which will be discussed below 

in section 6.2.2 regarding highway charger placement. 

The total fleet size for light vehicles on Viti Levu has also been calculated, accounting for Rental, 

Government, Hire, Commercial Light fleets as well as private household vehicles and is shown below in 

Table 4, along with the highest LEDS EV fleet projection (Very high ambition scenario). 

Private household vehicles account for 68% of the light vehicle fleet, the remainder being commercial, 

government and hire light vehicles. 
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TABLE 4 – VITI LEVU LIGHT VEHICLE FLEETS 

Province Light Cars Viti Levu 
2015 

% EV Car fleet LEDS Scenario 4 
2050 Cars 

Ba 22,749 43% 74996 

Nadroga/Navosa 2,082 4% 6863 

Naitasiri 11,754 22% 38751 

Ra 1,246 2% 4107 

Rewa 9,760 19% 32176 

Serua 1,531 3% 5048 

Tailevu 2,998 6% 9883 

Namosi 312 1% 1027 

Total EV Light fleet 2050  172852 
ICE Light Fleet 2050  0 

There is a clear concentration of light vehicles in the Ba province, followed by a secondary concentration 

around the Suva-Nausori corridor in the Naitasiri and Rewa provinces. The distribution is pictured below 

in Figure 15. 

 

FIGURE 15 - VITI LEVU LIGHT VEHICLE FLEET DISTRIBUTION VISUALIZATION 

5.2 Buses 

Buses were allocated according to their province of licence registration in LTA data. In addition, the 

registered addresses of bus company depots for Viti Levu are mapped above in Figure 10 section 3.9.  

Bus companies are clustered in the Nadi-Lautoka area, as well as the Suva urban area. This is also 

displayed below by Table 5, which uses recent LTA bus licence data in order to match provincial 

distribution against LEDS projections. 
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TABLE 5 – VITI LEVU BUS FLEET DISTRIBUTION 

Province Buses Based in Province 
2019 

% Fleet in 
Province 

LEDS Scenario 4 2050 Electric 
Buses 

Ba 1287 46% 2987 

Nadroga/Navosa 156 6% 362 

Ra 85 3% 197 

Naitasiri 31 1% 72 

Rewa 945 34% 2193 

Serua 65 2% 152 

Tailevu 240 9% 557 

Namosi 0 0% 0 

Viti Levu Total Bus Fleet 
2018 

2809 EV Bus Fleets 
2050 

6521 

 

ICE Bus Fleets 
2050 

0 

Table 5 has been depicted visually in Figure 16 below, showing provincial distribution of bus fleets on 

google earth. 

 

FIGURE 16 - VITI LEVU BUS FLEET DISTRIBUTION VISUAL 

5.3 Taxis 

The taxi fleet has been allocated by province according to LTA licencing data, then projected forward by 

LEDS uptake to create Table 6 below. 
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TABLE 6 - VITI LEVU TAXI FLEET DISTRIBUTION 

Province Taxis Based in Province 
2019 

% Fleet in 
Province 

LEDS Scenario 4 2050 
Electric Taxis 

Ba 3420 40% 9378 

Nadroga/Navosa 282 3% 773 

Ra 1025 12% 2811 

Naitasiri 122 1% 335 

Rewa 2266 26% 6214 

Serua 154 2% 421 

Tailevu 1336 16% 3663 

Namosi 0 0% 0 

Viti Levu Total Taxi Fleet 
2019 

8604 

 

EV Taxi Fleets 
2050 

23594 

 

ICE Taxi Fleets 
2050 

0 

The data in Table 6 is also depicted visually in Figure 17 below. According to licence data, taxi ownership 

is clustered greatest in the Ba province, which is likely in service of the tourist industry which is mainly 

located around this area. 

 

FIGURE 17 - VITI LEVU TAXI FLEET DISTRIBUTION VISUALIZATION 

5.4 Trucks 

5.4.1 Light Trucks  

The light truck fleet has been allocated in accordance with population distribution on Viti Levu and 

projected against the LEDS scenarios to 2050 as highlighted below in Table 7. 
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TABLE 7 - LIGHT TRUCK DISTRIBUTION VITI LEVU 

Province Light Trucks Based in 
Province 2015 

% Fleet in 
Province 

LEDS Scenario 4 2050 
Electric Light Trucks 

Ba 3504 35% 13,066 

Nadroga/Navosa 834 8% 3,108 

Ra 2513 25% 9,372 

Naitasiri 430 4% 1,605 

Rewa 1528 15% 5,697 

Serua 283 3% 1,057 

Tailevu 913 9% 3,405 

Namosi 111 1% 415 

Viti Levu Light Truck 
Fleet 2015 

10117 Light Truck EV 
Fleets 2050 

37,726 

 
ICE Light Truck 
Fleets 2050 

0 

This is also depicted visually below in Figure 18.  

 

FIGURE 18 - VITI LEVU LIGHT TRUCK DISTRIBUTION 

5.4.2 Heavy Trucks 

Recommended as a proxy by transport industry stakeholders, the heavy truck fleet has been allocated 

according to urban population density, this is demonstrated below in Table 8. 
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TABLE 8 - VITI LEVU HEAVY TRUCK FLEET 

Province Heavy Trucks Based in 
Province 2015 

% Fleet in Province Scenario 4 2050 Electric 
Heavy Trucks 

Ba 1960 37% 9,043 

Nadroga/Navosa 92 2% 425 

Ra 1578 30% 7,280 

Naitasiri 80 2% 371 

Rewa 1238 23% 5,711 

Serua 87 2% 403 

Tailevu 247 5% 1,141 

Namosi 0 0% - 

Viti Levu Heavy Truck 
Fleet 2015 

5283 Heavy Truck EV 
Fleets 2050 

24,374 

 
ICE Heavy Truck 
Fleets 2050 

13,352 

Table 8 is depicted visually below in Figure 19, demonstrating clusters in the Suva-Nausori Corridor as 

well as the Nadi-Lautoka. 

 

FIGURE 19 - VITI LEVU HEAVY TRUCK FLEET VISUALIZATION 
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6 Electrical Infrastructure Requirements 
6.1 Domestic Households 

6.1.1 Uptake Effects 

Individual Households power and energy requirements for EV ownership will vary with commute distance 

and charging habits. According to EFL, the typical Viti Levu domestic households only have a 20A single-

phase street connection (which allows approximately 4.5kW of power draw). Also, most homes will only 

have 10A sockets currently available. This means that at a typical residential home at present, only 2.3kW 

can be drawn at any one time to charge an EV (from a 10Amp socket).  

It is possible to pay an electrician to replace a 10Amp outlet with a 15A outlet, to improve charging to 

3.3kW (without permission from EFL). However, without any upgrades to street->HH capacity, immediate 

adopters of EVs will be restricted to charging after they have finished using appliances for the evening 

(~9pm), this may act as a “quasi” peak restriction – they will otherwise trip their own house fuses. 

Most Electric Vehicles are equipped with onboard charging timers, enabling the owner to set when the 

vehicle will recharge itself and without time-of-use (TOU) or off-peak charging plans available in the near-

future for Viti Levu, EV adopters may still use this feature to help manage their household fuse capacity 

against their use of appliances in the evening.  

Onboard charge timers (depicted below in Figure 20) can be set either with a start time, or an end time 

(the EV will make sure it is 100% charged by the designated end time, ready to start the morning 

commute). 

 

FIGURE 20 - ONBOARD CHARGERS 

The effect of an individual EV uptake on the grid has been analysed by Wellington Electricity24, who 

trialled 77 households each charging an EV, with a mix between households with Time-of-use pricing and 

without. The average distance driven per day by EVs in the study was 35km. Figure 21 below shows the 

average increase seen per household in the trial. 

 
24 Report on Electric Vehicle Charging Trial – Wellington Electricity Company 2018 
https://www.welectricity.co.nz/disclosures/pricing/evtrial/  

https://www.welectricity.co.nz/disclosures/pricing/evtrial/
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FIGURE 21 - INDIVIDUAL EV OWNER NET EFFECT ON GRID24 (35KM AVERAGE DAILY) 

EVEN THOUGH CHARGERS MAY PULL 3KW AT INDIVIDUAL HOUSEHOLDS AS DISCUSSED IN SECTION 3.9,   

Figure 7. A diversity factor is observed, as users at multiple houses do not all plug in at the same time to 

charge. This creates a lower average grid effect of around 0.5kW-> 0.8kW as shown by Figure 21. 

Various peaks in Figure 21 are highlighted by red circles are attributable to specific behaviours of EV 

owners, listed from left to right: 

1. Time-of-use incentives and onboard “end” timers 
2. After school return to residence, no time-of-use incentives 
3. After work return to residence, no time-of-use incentives 
4. Time-of-use incentives and onboard “start” timer 

 

In the example study it is also then possible to isolate households that are using time-of-use incentives, 

which will not be available in Fiji for the foreseeable future, as it requires “smart meter” upgrades. 

However, similar behaviour may still be observed in Viti Levu due to the household capacity 20A 

restrictions, therefore the mixed demand profile from Figure 21 is used in the power and energy analysis. 

The difference between the net effect of customers using TOU incentives is shown below in Figure 22. 
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FIGURE 22 - TIME OF USE INCENTIVE COMPARISON - INDIVIDUAL EVS (35KMS AVERAGE DAILY)19 

From Figure 22, the non-TOU profile has a far more pronounced post-workday peak at 1800h, and 

interestingly many non-TOU users are seemingly leaving their charging timers to activate at 2300h 

despite not being financial incentivized to do so. Onboard “end” timed chargers are clearly prominent in 

the TOU profile, peaking at 0600h to fill the car before commuting. 

The above profiles for individual households on the grid will vary across Viti Levu according to daily kms 

travelled, time of arrival home to plug the car in, and time of charging commencement. The cumulative 

effect on the grid of these varying profiles is calculated below in 6.3.1 by province. 

6.1.2 Required Upgrades 
To support improved grid management, and more convenient/faster charging for EV owners, household 

line capacity upgrades will need to be made in tandem with Smart meters installation. For Level 2 (6kW+) 

charging to be available, street->HH upgrades to approximately 50A single phase will be required. 

Capacity upgrades should be coupled with networked smart meters to support time-of-use tariffs on the 

half hour. If HH capacity upgrades are made without meter upgrades, 6pm-9pm grid peak demand will be 

problematic. These recommendations are demonstrated below in Figure 23  
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FIGURE 23 - HOUSEHOLD RECOMMENDED UPGRADES 

6.1.3 Upgrade Costs 
• The interim measure of upgrading a single household 10Amp outlet to a 15Amp outlet should cost 

less than 200 FJD, consisting of an hour of electrician travel and install time, as well as the new outlet 
material cost. 

• Increasing individual household supply capacity to 50Amps+ is not currently offered widely by EFL, 
other than for new residences who can pay for a larger connection. Based on other Oceania lines 
company charges, the cost to upgrade a household connection will likely be between 800-1400 FJD, 
depending on the size and numbers of phases requested. This upgrade would not solve street-level 
capacity however, which would need to be upgraded accordingly as discussed below. 

• Smart meters are currently only available to Commercial Customers in Fiji, but these are available 
installed in nearby Oceania countries for 1100-1200 FJD 

 

These investment costs have been applied to the private portion of the Viti Levu light vehicle fleet (68% 

of fleet). This assumes an average of one household per private EV to receive upgrades for a modernized, 

TOU tariff-ready charging network (discussed above in 3.9). Cumulative investment cost is shown below 

in Table 9.  
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TABLE 9 - HOUSEHOLD INVESTMENT COST SUMMARY 

Cumulative Investment Cost in Household Upgrades (USD) due to Land Transport Electrification of 
Viti Levu (Smart Meters and Line Capacity) (Midpoint Costs) 

Scenarios 2025 2035 2050 

Scenario 1 - Unconditional Business As Usual $                  - $      1,325,970 $   12,179,857 

Scenario 2 - Conditional Business As Usual $    4,669,222 $    34,298,640 $   91,646,104 

Scenario 3 - High Ambition $    5,836,527 $    39,106,305 $   96,893,487 

Scenario 4 - Very High Ambition $    7,003,833 $    60,112,725 $122,981,242 

 

Approximately 122 Million USD investment would be required by 2050 under the High ambition scenario. 
The individual household upgrade cost of approximately 1300USD may be paid by the household owners 
themselves, adopting a user-pays approach for EV owners. However, TOU tariff plans would need to 
provide sufficient benefit to the consumer to justify their investment in a smart meter and increased line 
capacity. 

Wireless network upgrade costs have not been calculated, which the smart meters will require as 
internet infrastructure upgrades will not be exclusively supporting the electrification of transport. 
Moreover, as smart meters are already utilized in Fiji by commercial customers, networking these also for 
domestic customers will not require a step-change in technology. 

6.2 Street-level and Commercial Configurations 

As observed worldwide, commercial light vehicle fleets in Viti Levu are likely to be early adopters of EVs. 

Fleet purchase of EVs can bring reputational benefits for an organisation, as well as improved economics 

of scale over individual household ownership. Certain fleets may also have a daily usage profile that well 

suits the current range limitations of battery electric vehicles (garbage trucks, government intra-city pool 

vehicles etc). Research on commercial fleet EV adoption in Germany has found that EVs are more suitable 

for companies operating in certain economic sectors, such as service activities, social work, and industry 

but also in public administration or as part of car sharing services25.  

Fleet adoption can also assist in starting an ecosystem of fast chargers, as companies are created to 

install and maintain the infrastructure. Fleet chargers may also be made available to the public with 

appropriate pricing structures to recoup their investment – though a main business for commercial EV 

fleet owners, it may offer a value-add26.  

Fleets that may be suited for early EV adoption on Viti Levu could be as follows:  

• Government Department light Vehicles (Central Suva) including national security services (i.e Army, 

Navy, Police, Corrections etc.) 

• Airport Taxis 

o Nadi (Most suitable as anecdotally a short typical range required to Airport hotels and 

Denerau) 

 
25 Kolarova, Kugler, and Calliari / TRA2018, Vienna, Austria, April 16-19, 2018 
https://www.researchgate.net/publication/321905272_Electric_vehicles_in_commercial_fleets_Potentials_and_challenge
s_from_the_user_perspective_in_Germany  
26 Korpelainen 2017 - Value  Creation  In  Electric  Vehicle Charging Networks  
https://pdfs.semanticscholar.org/63fa/2aeaa328545d4acc334fcdd8c632874a08c8.pdf  

https://www.researchgate.net/publication/321905272_Electric_vehicles_in_commercial_fleets_Potentials_and_challenges_from_the_user_perspective_in_Germany
https://www.researchgate.net/publication/321905272_Electric_vehicles_in_commercial_fleets_Potentials_and_challenges_from_the_user_perspective_in_Germany
https://pdfs.semanticscholar.org/63fa/2aeaa328545d4acc334fcdd8c632874a08c8.pdf
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o Suva-Nausori (less suitable as each way 25-30km, but still possible with current range 

limitations) 

• Tourism Rental Fleets 

• Waste Management trucks (Depot at Naboro Landfill?) 

6.2.1 Uptake Effects 

Clustering of higher wealth distribution in certain street areas in Viti Levu, combined with residents in 

those streets having similar commute/times distances to major central business districts, may result in 

grouped EV charger loads coming onto the grid (as demonstrated below in Figure 24).  

 

FIGURE 24 - STREET LEVEL CLUSTERING OF EV UPTAKE 

This hypothesis is reinforced by the household travel survey findings for average km travelled per day 

(higher commutes for Serua and Tailevu as shown in Figure 14), as well as a Hawaiian study correlating 

income with EV uptake27.It is anticipated that new subdivisions within commuting distance of Suva will be 

early adopters of EVs. 

For commercial EV charging profiles, trials have demonstrated that non-incentivised charging is likely to 

occur early in the morning when the fleet arrives for work, then constantly over the day as vehicles travel 

to and from depots28. This is demonstrated below in Figure 25. 

 
27 Who are driving electric vehicles? An analysis of factors that affect EV adoption in Hawaii 
https://www.uhero.hawaii.edu/assets/WP_2018-3.pdf  
28 KPMG 2018 – Automated and Zero Emission Vehicle Infrastructure Advice – Energy Impacts Modelling, prepared for 
Infrastructure Victoria. 

https://www.uhero.hawaii.edu/assets/WP_2018-3.pdf
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FIGURE 25 – COMMERCIAL CHARGING NON-INCENTIVISED PROFILE 

For the Viti Levu analysis, this charging profile has been applied to half of taxis (to split between tourism 

taxis and commuter morning peak taxis and to create a hybrid profile of a night-time residential charging 

for those taxi drivers who take their taxis home). 

The commercial Charging profile has been applied to all light trucks and heavy trucks. 

If incentivized charging or TOU is adopted for commercial users, a possible suitable daily load profile is 

portrayed below in Figure 26: 
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FIGURE 26 - INCENTIVISED COMMERCIAL CHARGING PROFILE 

This ensures that daytime charging is aligned with Solar-PV input. Matching PV with EV Demand is 

discussed later in section 6.4.2. 

6.2.2 Required Upgrades 

6.2.2.1 Public Chargers 

DC Fast chargers for commercial use are detailed previously in section 3.9 

Energeia consulting has established best practice for public/commercial EV Chargers rollout, this is 

classed into 3 steps as outlined below in Figure 2729. 

 

FIGURE 27 - EV CHARGER PUBLIC/COMMERCIAL ROLLOUT BEST PRACTICE 

Step 1 targets first generation EVs, which do not have the driving range to meet common commuting 

distances. Step 1 networks targets public charging near workplaces to enable commuters to use first 

 
29 Australian Electric Vehicle Market Study - Prepared by ENERGEIA for ARENA and CEFC – 2018 
https://arena.gov.au/assets/2018/06/australian-ev-market-study-report.pdf  

https://arena.gov.au/assets/2018/06/australian-ev-market-study-report.pdf
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generation EVs. Second generation EVs now have sufficient range for commuting, and Step 1 is likely no 

longer required for this segment (and chargers can be used to address Step 3).  

Step 2 focuses on establishing a network of DCFC to enable EVs to ‘access’ the road network, particularly 

inter-region and long-haul destinations. The number of DCFCs depending on EV range. Early range 

extending access networks targeted at least 1 DCFC every 65 kms, consistent with the maximum range of 

first generation PEVs. New access networks are able to be spaced further apart as EV ranges have 

increased. (2nd generation EV ~100kms). The Suva to Nadi drive is approximately 190kms, which 

represents the Main inter-provincial highway trip on Viti Levu. Possible highway charger sites have been 

selected below in Figure 28, these suggestions also take into account the Suva commuter habits 

calculated earlier from the Household travel survey (Figure 14), with a clustering around the Suva 

approach highways for security of supply. 

 

FIGURE 28 - POSSIBLE VITI LEVU HIGHWAY DC FAST CHARGER PLACEMENT 

Energy Fiji Ltd has raised possible issues with their current infrastructure’s ability to facilitate an 

immediate introduction of 50kW+ of charging facilities in remote rural towns along Viti Levu’s peripheral 

highways. Either their line capacities or transformers in these areas may not be able to cope with the 

introduction of multiple (or even single) fast chargers, they state that at the end of these 11kV lines they 

are already facing some issues in maintaining voltage30. 

Step 3 details Public charging networks to accommodate the 20% of drivers without access to dedicated 

parking and therefore their own possible Level 2 charger. To date, much of the public charging 

infrastructure deployment in this segment around the world has focused on public L2 chargers near work 

and home (cheaper upfront). However, recent studies include petrol station style DCFC solutions as 

suitable for this step.  

Industrial/Commercial Charger installations will be required for business fleets purchasing EVs. Initial 

locations for installation include commuter parking clusters, bus transfer hubs, airports and goods 

 
30 EFL Interview, August 2019 
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delivery loading, Figure 29 demonstrates some possible locations, (commuter parking clusters around 

Victoria Parade, the central bus hub and the nearby bus company depot on Edinburgh Drive).  

 

FIGURE 29 - POSSIBLE EV LEVEL 3 CHARGING LOCATIONS FOR SUVA CBD 

6.2.2.2 Suburb Upgrades 

In addition to physical charger installs, upgrading to local networked control of charging systems would 

allow for coordination at a suburb level to ensure the capacity of local transformer and lines are 

optimized/not exceeded. In a upgrade to the earlier Figure 20, where EV charging was controlled onboard 

by the EV itself, the below Figure 30 shows a household charger that is coordinated at a suburban level. 

 

 

FIGURE 30 - NETWORK CONTROLLED INDIVIDUAL EV CHARGING 

Introducing network control to a suburb would enable the below depicted in Figure 31, where phases 

could be balanced if clustering EVs were an issue at certain times of the day. 
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FIGURE 31 - SUBURB NETWORK CONTROL EFFECT 

Figure 32 shows the required infrastructure in an overall system sense, where a central control system 

would need to be set up along with a local node control. In addition to this, street transformer sizes 

would need to be upgraded to support fast charging at a household level as discussed earlier. 

 

FIGURE 32 - STREET LEVEL REQUIRED UPGRADES 

An example case study of a local transformer upgrade is provided below in Figure 33 
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FIGURE 33 – LOCAL TRANSFORMER UPGRADE FOR 50% EV UPTAKE 

EFL will currently have their local suburban transformers optimized for current demand levels, as 

oversizing and installing transformers with significant extra headroom for future demand results in 

undesirable standing losses. This is represented above in Figure 33 “Current configuration”, where the 

transformers are likely sized close to the current household capacity limits (for example 80 

house*20A*230V = 370kVa).  

Therefore, when preparing for the widespread uptake of EVs, as shown in the “new configuration” half of 

Figure 33, it is important that a balance is struck between leaving enough headroom for gradual adoption 

and uptake, and not causing excessive standing losses with transformers oversized for their 25+ year 

lifespan. EFL will need to carefully consider where they will allow improved household connections to 50 

Amps to allow for dedicated EV charging (as discussed above in 6.1.2). 

6.2.3 Upgrade Costs 
• Experience has shown that Level 3 Fast chargers’ cost USD10,000-40,000 per unit material cost, with 

an installation cost range of USD4,000-51,000 

• Streets and commercial premises that require a step-down transformer upgrade can expect these in 

the order of FJD200,000 for every 1MVA transformer installed (Transformer material cost approx. 

FJD150/kW, installation cost approximately FJD50,000). 

• Network control upgrades are harder to cost as these technologies are not widespread yet 
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Based on the installation trend of EV public fast chargers in nearby NZ, Fiji can anticipate approximately 

one fast charger installed per 26 EVs. Taking the total fleet size (all vehicle classes), cumulative 

investment cost (simple terms) can be calculated for the three timeframes in each scenario.  

TABLE 10 - FAST CHARGERS INVESTMENT COSTS 

Fast Charger Investment Cumulative (USD) due to Land Transport Electrification of Viti Levu 
(Midpoints*) 

Scenarios 2025 2035 2050 

Scenario 1 - Unconditional Business As 
Usual 

$0 $6,563,783 $73,342,132 

Scenario 2 - Conditional Business As 
Usual 

$19,269,262 $146,671,704 $394,743,965 

Scenario 3 - High Ambition $24,110,120 $165,562,186 $419,509,659 

Scenario 4 - Very High Ambition $30,366,537 $247,235,626 $525,793,203 

*Sensitivity Analysis in Appendix 

Cumulative investment costs for street transformers are not calculated, as these form part of the overall 

estimate for EFL distribution and transmission as detailed below in section 6.3.3./Table 11. 

6.3 Provincial Structure and Substations 

6.3.1 Uptake Effects 
Variation in uptake effect on each province in Viti Levu is due to the following: 

• Number of EVs present 

• Commuting Distance 

 

From the transport pattern results, the LEDS scenarios have been adapted with assumptions for kWh 

required daily for each vehicle, in order to produce the following set of figures. These totals include 

organic load growth of 2.2% p.a. 

 

FIGURE 34 - ENERGY REQUIREMENTS BY PROVINCE - UNCONDITIONAL BAU 
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The Unconditional BAU scenario (Figure 34) has the smallest increase in overall energy use, noting even 

with this lowest EV uptake scenario, Ba province’s energy requirement quadruples through to 2050. This 

is likely due to the higher levels of vehicles present per capita as established in the HHTS15 analysis and 

licencing data. Rewa’s energy demand remains the highest in 2050, as with 2015, however it only 

experiences an approximate doubling in demand. 

 

 

FIGURE 35 - ENERGY REQUIREMENTS BY PROVINCE - CONDITIONAL BAU 

The Conditional BAU Scenario pictured in Figure 35 has a similar disproportionate increase in the future 

for the Ba province over the current dominant Rewa/Suva region, giving consideration to the Viti Levu 

grid planners. Overall Energy requirement rises from 750GWh/annum to 3450GWh/annum. 
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FIGURE 36 - ENERGY REQUIREMENTS BY PROVINCE - HIGH AMBITION 

The High Ambition Scenario in Figure 36 is markedly similar to the Conditional BAU, with slightly higher 

overall energy requirement of 3500GWh/annum. 

 

FIGURE 37 - ENERGY REQUIREMENTS BY PROVINCE - VERY HIGH AMBITION 

The Very High Ambition scenario shows an interesting trend for the proportion of demand across 

provinces in Figure 37, where Ba in time gains an almost equal energy requirement to the current 

dominant Rewa area.  

In terms of percentage increases from 2015 to 2050, Ba’s energy requirement increases to 876% of 2015, 

Nadroga/Navosa 287%, Ra 778%, Naitasiri 1166%, Rewa 405%, Serua 554%, Tailevu 939% and Namosi 

249%.  
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6.3.2 Required Upgrades 
Although they maintain a reasonable electricity service level for an island grid, EFL’s network is 

economically optimized for current power requirements, that means with the possible magnitude of 

scale of electrification of transport, considerable new investment will need to be made at the substation 

and transmission level including:  

• Busbar upgrades 

• Transformer upgrades 

• HV Line upgrades 

 

Detailed modelling needs to be conducted with EFL engineers to identify specific step-wise investments 

in substations and transmission.  

Frequency keeping will also be affected by the shift in demand towards the Western Division and Ba 

where higher EV uptake is anticipated (as shown by Figure 37), therefore the grid operator will need to 

consider locating greater spinning reserve in this division to reduce transmission losses and voltage 

issues. 

6.3.3 Upgrade Costs 
Nearby Oceania neighbor New Zealand has an average distribution and transmission realized cost of 

approximately $0.04USD/kWh31. This includes the lifetime cycle costs of the network assets but excludes 

generation and other utility operational costs such as marketing and metering. This estimate was 

calculated for the period 1974-2013 and adjusted to 2019. This cost can be applied to the annual 

requirement of energy required to be delivered to the Viti Levu consumers to electrify their transport. 

This calculated cost includes both the capital investment required and the annual operating expense 

investment.  This annual investment is shown below in Figure 38: 

 

FIGURE 38 - ANNUAL INVESTMENT IN DISTRIBUTION AND TRANSMISSION FOR EVS 

 
31 Analysis of historical electricity industry costs – NZ Electricity Authority, 2014 
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By 2050, the most ambitious scenario has an annual investment requirement of approximately USD110 

million for distribution and transmission alone. This investment is required ever year to maintain delivery 

of the key future transport fuel for EVs 

Cumulative investment is calculated below in Table 11: 

TABLE 11 - CUMULATIVE COST OF DISTRIBUTION &TRANSMISSION FOR VITI LEVU TRANSPORT ELECTRIFICATION TO 2050 

Scenarios Extra Investment 
to 2025 (USD) 

Extra Investment to 
2035 (USD) 

Extra Investment to 
2050 (USD) 

Scenario 1 - Unconditional 
Business As Usual 

$0 $9,659,877 $206,744,695 

Scenario 2 - Conditional 
Business As Usual 

$15,267,408 $166,345,305 $926,009,089 

Scenario 3 - High Ambition $20,890,543 $198,543,699 $1,052,280,564 

Scenario 4 - Very High Ambition $27,271,361 $282,287,561 $1,431,058,935 

  

By 2025, for Fiji to pursue the highest ambition scenario, EFL will need to have invested approximately an 

extra USD 27 Million in distribution and transmission alone. By 2050 the investment to support scenario 4 

is projected to cost $1.4B USD. Required generation investment is detailed below in 6.4.3. 

6.4 Island-wide network 

6.4.1 Uptake Effects 
Similarly, to the energy requirements calculated above by province, the effect of the various daily 

charging loads have been compiled and applied to the Viti Levu daily load profile, for the peak summer 

period (to represent when the grid is most stressed). This includes daytime charging for commercial 

goods vehicles and taxis, and night-time charging for household owned vehicles. 
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6.4.1.1 Un-incentivised charging 

 

FIGURE 39 - VITI LEVU ISLAND LOAD PROFILE - UNCONDITIONAL BAU UN-INCENTIVISED 

Figure 39 reflects the minimum expected uptake of EVs, the daily load profile is expected to shift to 

earlier in the morning in the long-term, reflecting primarily the charging of commercial vehicles and 

goods vehicles upon arrival to their work sites. The end of day peak is maintained, likely due to evening 

charging of buses and private household vehicles. A similar load profile is maintained through to 2035, 

with an overall increase of around 75MW peak load. 

 

FIGURE 40 - VITI LEVU ISLAND LOAD PROFILE – CONDITIONAL BAU UN-INCENTIVISED 
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The Conditional BAU scenario shown in Figure 40 shows the beginning of a more pronounced morning 

peak from 2035, due to goods vehicles as discussed above. The peak power requirement in 2050 is 

approximately triple that of 2015. 

 

FIGURE 41- VITI LEVU ISLAND LOAD PROFILE – HIGH AMBITION UN-INCENTIVISED 

Figure 41 shows that under the High Ambition Scenario, 2025 will have a peak approximately 50MW 

higher than 2015, but still following a similar daily profile. The morning peak is considerably pronounced 

by 2050 for this scenario, peaking at approximately 600MW, around four times the 2015 peak load. 
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FIGURE 42- VITI LEVU ISLAND LOAD PROFILE – VERY HIGH AMBITION UN-INCENTIVISED 

The Very High Ambition scenario depicted in Figure 42 has grid demand increasing by about 50MW to 

2025, and peaking up at around 750MW by 2050, again in the morning at around 0830h for morning 

goods deliveries. There is also still a considerable evening peak around 2300h for night-time charging, 

approaching 575MW. 

These grid peaks are summarised below in Figure 43.  

 

FIGURE 43 - VITI LEVU PEAK GRID DEMAND SUMMARY DUE TO LAND TRANSPORT ELECTRIFICATION 

Figure 43 best demonstrates the delta in peak grid load between each scenario.  
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6.4.1.2 Incentivised charging 

Applying incentives for TOU charging to align EVs with potential future solar input (as discussed above in 

6.2.1 and below in 6.4.2), we can therefore examine the possible effect of TOU on the island-wide grid. 

Scenario 4 has been selected for examination as it has the most significant profile change, as shown 

below in Figure 44 

 

FIGURE 44 - VITI LEVU ISLAND LOAD PROFILE – VERY HIGH AMBITION INCENTIVISED 

Comparing with Figure 42’s Un-incentivised profile, the overall peak load for the day drops by 

approximately 100MW, this will represent a significant reduction in investment in line capacity. Overall 

energy required does not change with incentives however, as vehicles travel the same kms. 

6.4.1.3 Viti Levu Energy Summary 

Viti Levu will require varying levels of annual energy demand to meet the LEDS scenarios. Figure 45 

compares the current organic load growth of 2.2% P.A. with the total energy required under each 

scenario. 
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FIGURE 45 - VITI LEVU ENERGY DEMAND SUMMARISED 

By 2050, Viti Levu’s island-wide generation demand will have increased to anywhere between two and 

seven times the demand from 2015. 

Energy use can also be examined by vehicle class, as the annual electrical energy requirement for 2050 

Scenario 4 is displayed below in Figure 46: 

 

FIGURE 46 - SCENARIO 4 – ELECTRICAL ENERGY REQUIRED BY VEHICLE CLASS 2050 
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Non-transport (Commercial processes, household appliances, air conditioning etc) continues to be the 

leading category, and the heavier EVs (heavy trucks/buses) require the single largest proportions for 

single categories. 

6.4.2 Required Upgrades 
There are already several studies outlining the new generation required in Fiji from renewable sources in 

order to meet the LEDS targets (or a similar future increase in demand) 3Error! Bookmark not defined.&7.  

Solar photovoltaic power is predicted to form a significant portion of this new generation investment in 

the coming decades. There is potential for solar to better match EV demand from daytime charging. This 

is demonstrated by International Energy Agency (IEA) examples Figure 47 and Figure 48. 

 

 

FIGURE 47 – UN-INCENTIVISED EV DEMAND AND PV INPUT (IEA 2017) 

In Figure 47 above, the grid has EV charging spread throughout the day, resulting in a net grid load of 

approximately 50MW. 
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FIGURE 48 - INCENTIVISED EV DEMAND AND PV INPUT 

With incentivised EV charging to match PV input, Figure 48 shows a reduction in net load to 45MW. 

6.4.3 Upgrade Costs 
The total electrical energy required annually due to transport electrification is depicted below in Table 

12. 

TABLE 12 - GRID ENERGY REQUIREMENT VITI LEVU 

The Increase in Annual Energy Requirement (GWh) due to Land Transport Electrification of Viti Levu 

Scenarios 2025 2035 2050 

Scenario 1 - Unconditional Business As 
Usual 

0.0 47.3 596.4 

Scenario 2 - Conditional Business As Usual 74.8 665.3 1815.8 

Scenario 3 - High Ambition 102.3 768.0 2020.4 

Scenario 4 - Very High Ambition 133.6 1115.7 2636.2 

 

For the highest ambition scenario, the increase in energy requirement for transport alone to 2050 is 

approximately 3-4 times the magnitude of 2015’s energy requirement (750GWh). Adding in organic load 

growth over that period gives a total scenario 4 energy requirement of 4250GWh (also shown in Figure 

45).  

From the LEDS Costing (calculated from IRENA and Fiji NDC Implementation RoadmapError! Bookmark 

not defined.) for an overall Fiji generation increase using primarily renewables, the following investment 

pathway is assumed for Viti Levu’s on-grid generation. 

1. First 750GWh of generation investment = $1B USD 

2. Next 1500GWh = $3B USD 

3. Next 3000GWh = $5B USD 
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Generation investment becomes more expensive per GWh as a higher % of Renewables penetration is 

reached. 

Investment totals for the four scenarios have been calculated and displayed below in Table 13. 

TABLE 13 - CUMULATIVE GENERATION INVESTMENT DUE TO TRANSPORT ELECTRIFICATION 

Cumulative Investment Cost in Generation (USD) due to Land Transport Electrification of Viti Levu 

Scenarios 2025 2035 2050 

Scenario 1 - Unconditional 
Business As Usual 

$0 $23,868,640 $651,250,316 

Scenario 2 - Conditional 
Business As Usual 

$25,461,412 $601,280,176 $2,495,664,720 

Scenario 3 - High Ambition $37,544,729 $738,890,942 $2,810,185,721 

Scenario 4 - Very High Ambition $52,799,248 $1,250,492,585 $3,772,308,770 

Investment in Generation dwarfs the investment required for Distribution and transmission as outlined 

previously in 6.3.3. According to Table 13, generation investment ranges from a minimum spend of 

USD650M by 2025 for even the least ambitious Scenario 1, to a spend of around USD 3.7B by 2050 for 

Scenario 4.  
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7 Discussion 
7.1 Viti Levu Infrastructure Investment Implications 

By combining the total costs from Table 9, Table 10, Table 11 and Table 13, it is possible to examine the 

approximate total investment required to provide suitable infrastructure for the Viti Levu land transport 

fleet’s electrification.  

TABLE 14 - TOTAL REQUIRED INVESTMENT IN ELECTRIC VEHICLE INFRASTRUCTURE 

Total Infrastructure Investment in Transport Electrification Required for Viti Levu (USD - Midpoint) 

LEDS Scenarios 2025 2035 2050 

Scenario 1 - Unconditional Business as Usual $0 $41,418,269 $943,517,001 

Scenario 2 - Conditional Business as Usual $64,667,304 $948,595,824 $3,908,063,878 

Scenario 3 - High Ambition $88,381,919 $1,142,103,131 $4,378,869,431 

Scenario 4 - Very High Ambition $117,440,979 $1,840,128,497 $5,852,142,150 

Infrastructure investment to 2050 that is directly attributable to transport electrification on Viti Levu 

ranges from approximately USD 1 billion to USD 6 billion based on the scenario followed for introducing 

EVs into Fiji. Revenue to pay for this investment will need to be sourced from both private and public 

funds (potentially also being sourced from climate finance). One avenue would be for revenue to be 

collected and spent by the grid operator and electricity retailer of Fiji, EFL, as it is largely the 

infrastructure managed and operated by EFL which will need to undergo various upgrades and new 

installations to meet the requirements for electrification of the land transport sector. Therefore, much of 

the investment will need to go into and be spent by EFL. Private individuals who are EV adopters may pay 

upfront for directly attributable infrastructure such as their own household upgrades (costing up to 

USD 142 million by 2050), and government and commercial entities may invest in fleet fast chargers (up 

to USD 900 million)  but the majority of infrastructure support will most likely be implemented by EFL (up 

to USD 5 billion). 

7.2 Recommendations for Policies, Tariffs and Regulations to Support 
Infrastructure Development 

The Government, through the Ministry of Infrastructure and Transport (MoIT) and also the Ministry of 

Economy, will have an important role to play in providing an enabling environment to support 

infrastructure development for the electrification of transport in Fiji. Some of the areas where support 

will be needed include, but are not limited to, subsidizing of charging infrastructure (there are currently 

some incentives already available, but these may need to be changed/increased), providing education 

programs for consumers and the private sector, supporting development of new skills in the workforce 

through appropriate training institutions, supporting training for government, EFL, LTA and other agency 

staff involved in different aspects of the transition to electric land transport and possibly even 

constructing infrastructure of necessity for electric vehicles that the private sector is not able to provide. 

There will also be a need to support interoperability in electric vehicle standards adoption/development.  

Some of the actions that the government of Fiji may consider to support infrastructure improvement for 

EV uptake are detailed below. This is not an exhaustive list and the development of a masterplan for 

electric mobility would further enhance the planning framework for EVs. 
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7.2.1 Exempt VAT/Import Duty on enabling Technologies and Charging Infrastructure 

As upfront costs will be a major barrier for EV uptake, removing the import duty and VAT on electric 

vehicle chargers and installation, TOU smart meters and enabling technologies such as eventual V2G or 

smart charging technologies will improve their attractiveness to private and commercial entities.  

7.2.2 Regularly Publish EV Uptake Statistics 
Similar to neighbouring New Zealand, Fiji could use the current LTA vehicle registry to extract information 

on EV registration in Fiji and regularly update quarterly EV statistics. This would have at least two 

benefits: 

• Informing EFL of growing clusters of uptakes, so that for any life-of-type replacements of their 

suburban transformers could take this into consideration; and 

• Informing the industry of the provinces and areas suitable for EV charger installation where they 

will receive the most EV customers 

As an example, the NZ register can be found at https://www.transport.govt.nz/mot-resources/vehicle-

fleet-statistics/monthly-electric-and-hybrid-light-vehicle-registrations/ . The LTA already registers vehicles 

as per their type (diesel, petrol, LPG, hybrid, electric). However, there may need to be additional training 

provided to those registering vehicles to ensure that hybrids and electric vehicles are correctly captured. 

7.2.3 Establish A Voluntary Electric Vehicle User Database and Charger Locations Resource 

The MoIT could establish a voluntary electric vehicle database, where owners and fleet managers can 

upload their journey information, typical usage, suburb details, etc. The same website could also host 

information for EV owners such as battery care, public charger locations, registered EV maintenance 

companies and education for EV adopters on upgrading to 15Amp sockets in their houses if they cannot 

pay to increase their street-fed line capacity. The MoIT could also work closely with EFL to provide the 

necessary information for EV adopters and provide updates as new infrastructure is introduced. 

7.2.4 Explore options for raising capital for EV infrastructure 

The government will need to see how it can support EFL to make the necessary investments in 

infrastructure. EFL will be the at the forefront of this transport change and investments will need to be 

made across their generation, transmission and distribution assets, including new investments into 

renewable energy generation so that the electricity provided to EVs is from renewable sources. The 

provision of infrastructure through EFL will determine the impact in terms of emissions reductions, 

customer experience, and enabling environment for acceptance of EVs as the future of land transport in 

Fiji. This needs to be a positive experience from the start in order to see EV uptake increase. 

EFL needs to be able to raise sufficient funds to pay for the capital intensive enabling infrastructure, likely 

at a rate quicker than the regulatory framework has allowed for organic growth in the past. One option 

for revenue raising is the electricity tariff. Under the current tariff revision process, EFL must provide 

sufficient evidence that they are justified in raising the tariff. Calculating the need to change this is 

difficult with the uncertainty around EV uptake. One possibility for tariff revision could be to offer a new 

structure for electricity tariffs, possibly targeting only the upper echelon of users (wealthy AC and EV 

owners), as a new tariff structure should not punish single ICP users with other non-transport related 

reasons for higher energy bills – e.g. large family households. A top tier tariff would ensure that EV 

adopters are the ones directly funding immediate infrastructure upgrades required to support 

themselves.  

https://www.transport.govt.nz/mot-resources/vehicle-fleet-statistics/monthly-electric-and-hybrid-light-vehicle-registrations/
https://www.transport.govt.nz/mot-resources/vehicle-fleet-statistics/monthly-electric-and-hybrid-light-vehicle-registrations/
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This is one suggestion and a tariff review in view of the investment requirements for EVs could be carried 

out to explore the options available to support raising the revenue needed. Other avenues for raising 

investment capital needed for EV infrastructure requirements apart from the electricity tariff could also 

be explored at the same time, including government subsidy, private sector investment and climate 

finance. 

7.2.5 Adopt the Australian/NZ Electric Vehicle Safety and Charging related standards 

As discussed above in section 3.8, it is recommended that Fiji follow Australia and New Zealand’s lead for 

electric vehicle regulations on charging safety and connectors, as these will match other existing electrical 

standards and regulations that Fiji has already adopted from these countries. 

7.2.6 Education Programs 

To support a growing electric transport industry, specific technical skills will be required in order to 

maintain/replace onboard battery banks, install and maintain chargers, and diagnose and repair faults in 

electric vehicle drivetrains. These skills will likely exceed the current knowledge base of Auto-Electricians 

in Fiji.  The government could encourage and direct Fiji’s technical institutions to update their curriculum 

for mechanical and electrical vehicle courses to meet the needs of an electric vehicle industry. Foreign 

funders are often interested in supporting capacity building to meet Green initiatives, so Fiji may be able 

to receive outside support for this initiative. 

7.2.7 Develop a national electric mobility strategy 

All of the actions laid out in this study could form part of a national strategy or action plan for electric 

mobility which could be developed by MoIT and adopted by Government to guide the work needed for 

introduction of EVs in the short to medium-term. A national strategy and/or action plan for electric 

mobility would provide an overall framework for the recommendations made in this study and provide 

direction for future studies and assessments going forward. 

7.3 Recommendations for Power Sector Infrastructure Improvements and 
other measures 

Aside from the significant required levels of investment as outlined above in 7.1, specific measures and 

initiatives could be undertaken to improve power sector infrastructure in the immediate future to 

support EV uptake. 

7.3.1 Time - of - Use Tariffs  

EFL could develop a TOU scheme for domestic users, this could be introduced and mandated initially for 

any new consented dwellings, and thereafter making only smart meters available for existing household 

meter replacements. Therefore, new house builds will all become future proofed for charging control 

signals, and existing residences progressively so. Mandating smart meters for new builds will only create 

an additional charge for citizens who can likely afford it. Wealthier citizens building new properties are 

also likely to correlate with EV uptake clusters, therefore smart meters will enable TOU tariffs for these 

adopters. A TOU scheme could be run first as a pilot and then introduced at the national level. 

A TOU scheme is essential for reducing peak load on the Viti Levu grid, as discussed above in 6.4.2. 
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7.3.2 Future Proof Charging by Regulating Parking Development 

The government, in close consultation with EFL, city and town municipalities and the Fiji Roads Authority 

(FRA), could mandate regulation for any new Central Business District (CBD) carparking facilities to be 

built. The CBD carparking would need to have a design allowing for easy trenching of cables for carpark 

car charging. In particular, any multi-storey carparks should have spare cables run to their distribution 

boards for future daytime chargers. 

7.3.3 Consider EV Uptake on Grid and Distribution Planning 

As discussed above in 6.2.2, EFL could consider sizing transformers capacities in new suburb 

developments for EV customers arrival. EFL can consider including this kind of planning for EV uptake into 

its next 5-year power development plan. 

Due to the large transport hubs of taxis and buses in the Nadi / Lautoka area, the Ba province sees a 

significant shift in energy and power requirements for transport electrification, overtaking Suva in some 

scenarios – EFL will need to incorporate this into their future power development plans if not already 

doing so. 

7.3.4 EFL Regularly Publish more Extensive Electricity Usage Statistics 

To improve charging infrastructure and investment planning, and support analysis to support policy 

making in the wholesale shift to transport electrification as foreseen in the LEDS, it is recommended that 

EFL provides a more extensive and more regular release of electricity customer usage levels by 

suburb/province/district. To not cause undue burden on EFL, a solution to enable this may be for EFL to 

release raw data to the MoIT, who would then have their staff process and release the data. This would 

require a written agreement/memorandum of understanding for management of the data. The release of 

this kind of data could also support the creation of an enabling environment for private sector 

investment into EV infrastructure. 

7.3.5 Government/donor - funded Initial EV charger Installations 

To kickstart EV adoption, and to provide security for early adopters, the Fiji government may look to lead 

the installation of several Public Highway fast chargers, Nadi / Nausori Airport fast chargers and possibly 

point pickup chargers in Denarau resort area. Government Ministries and Departments may also look into 

the feasibility of their own Electric Vehicle fleets, which would require some fast chargers for daytime 

charging. Government funding could be supported by multi-lateral or bi-lateral development finance, 

including climate finance.  

An approximate budget required for this initiative of around 10 DC fast chargers at different locations 

would be $1m USD. 

CBD parking fast chargers are not as immediately necessary with newer EV ranges exceeding 100km, 

which is more than enough for most commuters to return home. However, later investment in parking 

chargers for apartment dwellers without dedicated garaging will be required.  
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7.4 Data Gap Analysis 

To refine the analysis for EV uptake, particularly around infrastructure planning, the following data is 

required: 

• Heavy and Light Truck distribution – in the analysis a demographic proxy was used for these fleets. 

Detailed information from the various trucking companies would be beneficial to accurately model 

heavy freight movements. Light trucks are much more difficult to track as they are spread all 

around Viti Levu, with a varying mix of private and public ownership. This data could be collected 

and processed by MoIT in future editions of their “Household Travel Surveys”. MoIT could extend 

the survey to include businesses as well, and their weekly trip distances by truck or goods vehicle. 

 

• Data regarding the length of commercial bus trip frequency, utilization and route distance could 

be retrieved from the new E-Ticketing system. This data would provide an extremely accurate 

picture of bus activities and could be used to plan opportunity charger locations. It is 

recommended that MoIT seek to sign a Memorandum of Understanding with the Ministry of 

Economy and Vodafone, in order to access the E-Ticket data. 

 

• EFL grid information – due to EFL internal staff and budget restrictions, and commercial 

sensitivities, detail on distribution and transmission asset life, district loads, suburb and village 

capacity and transformer configurations were not released for this study. The main source of grid 

configuration information was taken from previously published academic studies. If additional 

information can be released by EFL in future, this will assist in planning for EV infrastructure and 

the corresponding investments. 
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8 Recommended Next Steps 
The recommendations for action are organised by the suggested lead stakeholder who would be 

responsible for the action. However, many stakeholders will have to work together to take the steps 

required towards increasing EV upake. This list of actions is not exhaustive and further work is needed to 

plan for the requirements of EV implementation in Fiji. 

8.1 Users 

Individual EV adopters may purchase 2nd generation EVs, with many having a daily commute that can be 

supported on one battery charge (~120km) from the current used market EV options. No infrastructure 

development is required for initial small levels of uptake. EFL can also leave household connections at 

20Amps for now, this will act as a “peak restrictor” until their local grid capacity is upgraded. New EV 

adopters in general will just have to wait until they are finished using other appliances until they can slow 

charge their car overnight. EV adopters can also pay an electrician to install a 15Amp socket in their 

garage/outside the house. This will provide 3.3kW charging rather than 2.3kW charging from a normal 

10Amp socket. 

Commercial entities may look at purchasing EV fleets, this will require checking with EFL their current site 

capacity to host new chargers. 

8.2 Energy Fiji Ltd 
EFL could make smart meters available for purchase by new domestic users, opening up the possibility of 

TOU plans to match EFL’s ambition to utilize solar PV more as part of the national energy mix. 

EFL should also consider EV uptake cluster effects when they supply infrastructure for new suburb 

developments, as well as possibly publishing more extensive electricity user data. 

8.3 Fiji Government 

The Government through Ministry of Economy and MoIT could look to raise funding for an initial EV 

public highway charging infrastructure initiative, with chargers placed at the airports for waiting taxis, at 

hotel clusters such as Denarau in Nadi, as well as some remote towns along the Kings and Queens roads. 

EFL would need to be consulted to check which towns along the highways have spare capacity, to avoid 

investment cost in new transformers to support 30kW+ fast chargers. 

The Government could also immediately remove import duty on electric vehicle chargers, smart utility 

meters and any other enabling technologies for transport electrification. Using the existing LTA vehicle 

registration system (which includes EVs as a specific type of vehicle) to extract and publish EV uptake 

statistics should also be investigated once a small EV community is up and running. 

From an overarching policy and strategy perspective, MoIT should consider including EVs as part of its 

next national energy policy and also consider developing a national strategy and action plan for electric 

mobility to guide the work for EVs in the short to medium-term, including providing an overall framework 

for the recommendations made in this study. 
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Appendix 
LEDS Fleets by vehicle class 
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Investment Sensitivities 

Cumulative Investment Cost in Household Upgrades (USD) due to Land Transport Electrification of Viti Levu 

Scenarios 2025 Min 2025 Max 2035 Min 2035 Max 2050 Min 2050 Max 

BAU UNCON 1 $ 0 $ 0 $ 1,114,583 $ 1,537,356 $ 10,238,141 $ 14,121,574 

BAU CON 2 $3,924,853 $5,413,590 $ 28,830,741 $ 39,766,539 $    77,035,856 $ 106,256,353 

HIGH AMB 3 $4,906,066 $6,766,988 $ 32,871,967 $ 45,340,644 $   81,446,700 $ 112,340,275 

V HIGH AMB 4 $5,887,280 $8,120,386 $ 50,529,537 $ 69,695,913 $ 103,375,537 $ 142,586,947 

 

 

Fast Charger Cost Cumulative (USD) due to Land Transport Electrification of Viti Levu 

Scenarios 2025 Min 2025 Max 2035 Min 2035 Max 2050 Min 2050 Max 

BAU UNCON 1 $0 $0 $ 1,750,342 $ 11,377,223 $ 19,557,902 $ 127,126,362 

BAU CON 2 $ 5,138,470 $ 33,400,055 $ 39,112,454 $ 254,230,954 $ 105,265,057 $ 684,222,873 

HIGH AMB 3 $ 6,429,365 $ 41,790,874 $ 44,149,916 $ 286,974,455 $ 111,869,242 $ 727,150,075 

V HIGH AMB 4 $ 8,097,743 $ 52,635,332 $ 65,929,500 $ 428,541,752 $ 140,211,521 $ 911,374,886 

 

 

 

  


