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ABSTRACT 

 

Small Island Developing States (SIDSs) have found themselves at the forefront of the effects 

of Climate Change and are making strides to develop and implement policies for their 

Transportation Sector that support a more environmentally friendly future. The literature has 

shown that the Transportation Sector of a nation has the potential to create a significant dent in 

minimizing the negative environmental effects of the use of fossil fuels by utilizing alternative 

sources of energy. The objective is to design a pilot study on a university campus in a SIDS 

that can inform policymakers on the feasibility of a widespread introduction of Electric 

Vehicles (EVs). This case study is undertaken at a university in Jamaica, the largest English-

speaking Island in the Caribbean. The design of the study is based on limited available data on 

the university campus and within the island of Jamaica. The results of the study outline the 

steps to establish a pilot study on a university campus that will be able to capture useful data 

that can inform policy makers in the island on the recommended way forward to support the 

introduction of EVs in the country. The study also shows that in general, the introduction of 

EVs to the country is expected to gain support provided that: 1) the costs of EVs are 

comparable, 2) the support vehicle maintenance structures for EVs are established in the island, 

and 3) there continues to be a positive investment in the charging station infrastructure across 

the island, which has begun.  
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INTRODUCTION 

There is a global concern of the negative impacts that fossil fuels have on our environment 

(Barbir et al, 1990; Maramo, 2013; Calvillo, 2020). The burning of fossil fuels has contributed 

significantly to the depletion of the ozone layer which has resulted in climate change (Barbir 

et al, 1990). To combat these issues, many leaders of the world, including leaders of Small 

Independent Developing Sates (SIDS) in the Caribbean have been looking into a lesser reliance 



 

2 
 

on fossil fuels and more efficient and cleaner sources of energy (Viscidi, 2020). Leaders 

recognize that the transportion sector represents a large sector for energy consumption of their 

societies and have therefore supported in some shape and form the introduction of the use of 

EVs as well as initiatives focused on supplying cleaner energy within their countries (Viscidi, 

2020).  

E-Mobility, also known as Electro-Mobility can be described as the general term for concept 

and technologies surrounding the utilization of electric powered modes of transportation 

(Bokolo, 2020). This concept has gained traction, especially in recent years due to the 

increasing importance of finding sources of renewable energy or alternative power sources that 

are not harmful to the environment (Viscidi, 2020). Jamaica has been making strides towards 

developing its E-Mobility market and had stated in its Vision 2030 National Development Plan 

the need for the decrease in petroleum consumption (Planning Institute of Jamaica, 2009). 

The objective of this study is to design a pilot study for the use of electric vehicles on The 

University of the West Indies (UWI), Mona campus, Jamaica, as a template for the island of 

Jamaica. The UWI, Mona campus functions like a small town, having its independent sources 

of electricity and water. The UWI Mona campus has an Estate Management Department which 

operates like a Municipality Office for the campus, managing fleets of vehicles including those 

used for transportation, garbage collection, security and general maintenance.    

 

LITERATURE REVIEW 

 

Contrary to popular belief, some are of the view that electric cars are fundamentally superior 

to combustion vehicles in terms of power, torque and acceleration (Pod Point, 2022). On a 

whole, electric cars are relatively stable due to their low center of gravity with their heavy 

batteries mounted in the chassis (Pod Point, 2022). EV Experts (2022) states that electric cars 

are quiet, comfortable, economic and exciting. The electric vehicle (EV) motor is more 

efficient than an internal combustion engine (ICE) (Albatayneh et al 2020). Regenerative 

braking is a useful feature in EVs (Xu et al., 2016). In an electric vehicle, the energy used in 

braking can be used to charge the batteries (Yoong et al., 2010).  This regenerative braking 

feature is useful when descending hills. The EV regains some of the energy lost when 

ascending a hill. On the other hand, ICEs would not have regained that energy as fuel would 

have been used.  

Gennaro et al. (2014) describes a pilot study that was done by analyzing real world data from 

two medium Italian provinces: Modena and Firenze. The study used urban mobility data on 

ICE vehicles to determine how six (6) different types of EVs would operate under similar 

conditions, being able to recharge overnight between 10pm and 7am, assuming similar driving 

patterns to the traditional fuel vehicles (Gennaro et al., 2014). Hence, the focus was on private 

vehicles (Gennaro et al., 2014). The pilot study used Global Positioning System (GPS) to 

derive the traveling behavior of a large sample of vehicles.  
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The study showed that the use of EVs are capable to fulfil a large portion of the mobility 

demands in the urban areas that is currently being fulfilled by ICE vehicles.  

The Universiti Teknologi Malaysia (UTM) established a 100% Electric Bus system on their 

campus as part of a pilot study (Abas et al., 2019). The study was used to assess the related 

efficiencies of the electric bus shuttle system on the UTM campus in Skudai, Johor (Abas et 

al., 2019). Telematic data was collected from the electric bus including its GPS coordinates 

and speeds along the route over a two (2) months period (Abas et al., 2019). The charging data 

was also collected as well (Abas et al., 2019). The results of the assessment of a bus system 

can be used to model how a public transportations system would operate if its fleet shift from 

ICE to EV type vehicles. There have also been other studies that model the use of electric 

vehicles in public fleets (Foiadelli et al., 2019). 

 

METHODOLOGY  

This study is essentially a pre-pilot study. The output of the pilot study is to provide scientific 

data and analyses that can be used to support the shift to E-mobility in Jamaica. A part of the 

pilot study is to establish an information clearinghouse, which will be a repository of 

information and/or data that can be accessed by key stakeholders involved in the 

implementation of the use of E-vehicles. The data that is to be collected will include: 1) 

Telemetry data on E-vehicles obtained from the pilot study: 2) Other transport data across the 

island and within the Kingston Metropolitan Transport Area (KMTA). The pre-pilot study will 

determine what data can be collected and how it may be analyzed during the pilot study. In 

addition, preliminary analyses are done on the data that is currently available. Statistical 

Institute of Jamaica (STATIN) did provide census data and vehicle importation data. 

 One of the first steps in this study is to determine the type of E-vehicles that can be purchased 

for the pilot study. The desire is to be able to purchase at least six (6) E-vehicles for varying 

purpose, so that a wide range of data and applicability can be analyzed. The current fleet dataset 

consists of 67 vehicles across its numerous departments, such as the Estate Management 

Department and the Faculty of Medical Science. This fleet consists of 6 buses, 18 vans, 18 

pickups, 9 cars, 13 trucks and 2 motorcycles. There was not sufficient information for one the 

vehicles to establish its vehicle type. These vehicles are used for traditional university 

activities, including maintenance activities, the transportation of university materials, staff and 

students, and patrolling the campus by the Campus Police among other tasks. 

The location(s) of the charging station on the university campus is to be determined using a list 

of predetermined criteria such as: power availability, space availability, access, proximity to 

the drivers’ final destination, population density and internet/network access. Comparative 

analyses on vehicle efficiencies and costs are to be done on the data that is available publicly 

on the ICEs and the respective EV counterparts.  
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RESULTS AND DISCUSSION  

 

The data on the university’s fleet had the year and make/model of vehicle from which the type 

of vehicle could be determined. The approximate efficiency in km/litre was determined from 

the recorded distance travelled and gas usage that was recorded over a 15-month period. In 

Gennaro et al. (2014), the following vehicles were classified as private vehicles: motorbikes 

and quadricycles, city cars, small family cars, family cars, executive / luxury cars, large multi-

purpose cars / off-road vehicles and mopeds among others. In the same study, commercial 

vehicles were classified as light duty vehicles, heavy duty vehicles and buses (Gennaro et al., 

2014). These classifications were used as a guideline to divide the campus’ fleet into “private 

vehicle” and “commercial vehicle” categories. Private vehicles were considered to consist of 

cars and motorcycles, while commercial vehicles were considered to consist of pickups, vans, 

buses and trucks.  

The average fuel efficiency of the vehicles in the “private” category was 13.1 km/litre and that 

for the “commercial” category was 9.9 km/litre. Due to missing information on some of the 

vehicles the fuel efficiency for the two (2) categories of vehicles were captured on 60 of the 67 

vehicles. A two-sample T-test, assuming unequal variances, was done to determine if the 

differences in fuel efficiencies were statistically significant. This baseline information may be 

useful when the efficiencies of EVs are to be considered in the pilot study. At a level of 

significance of 0.05 there was not a significant difference (t = 1.021, p-value = 0.311) in the 

fuel efficiencies between the “private” and “commercial” categories.  The results of the two-

sample T-test are in Table 1. 

It would make logical sense to procure one vehicle type each for the pilot study. However, 

based on preliminary research it was felt that perhaps not to pursue procuring large electric 

Trucks. The hope is to be able to capture telemetry data on the EVs and then analyzed so that 

the results can be used to inform electric vehicle policy makers in the island. There are six (6) 

ICE vehicle types in the university’s fleet, and it is being proposed that at least five (5) EV 

types (without Trucks) be procured for the pilot study. Figure 1 below shows the distribution 

of 66 of the 67 vehicles by vehicle type and vehicle categories. The university in many ways 

is a microcosm of the entire society, which provides a unique opportunity for an electric vehicle 

pilot study for the country be done. 

 

Table 1: Results of Two Sample t-Test Assuming Unequal Variances  

  Private Commercial 

Mean 13.094 9.8892 

Variance 95.04816 16.99708506 

Observations 10 50 

t Stat 1.021406027  

P(T<=t) two-tail 0.331136274  

t Critical two-tail 2.228138852   
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Figure 1. Number of Vehicles vs. Vehicle Type & Category 

 

Charging Infrastructure. For the pilot study, charging stations will be required. There are 

three (3) types of charging stations that are typically used (Forbes Wheel, 2021). Levels 1 uses 

120 volts household outlet and has a charging speed of 3 to 5 miles per hour (Forbes Wheel, 

2021). Level 2 uses 208 – 240 volts to charge with a charging speed of 12 to 80 miles per hour 

(Forbes Wheel, 2021). Level 2 charging equipment can be installed at the home or in public 

spaces (Forbes Wheel, 2021). Level 3 charging, otherwise known as “DC Fast Charging” uses 

400 to 900 volts and has a charging speed of 3 to 20 miles per minute (Forbes Wheel, 2021). 

The level 3 charging station warrants more requirements for the infrastructure installation and 

so the level 2 charger is more economical and perhaps more suitable for use in the pilot study. 

The level 2 charging equipment can be easily installed at the selected location(s) across campus 

since 220 volts is readily available. At least six (6) charging units will be required, so that 

simultaneous charging of the six proposed EVs can be done overnight. In addition, at least one 

public charging station should be placed somewhere on the university campus. To determine 

the optimal locations the following criteria were considered: Availability of electricity, parking 

space, 24-hour accessibility, closeness to businesses and services, safety, population density, 

internet/network connectivity. Electrical power and internet/network connectivity can easily 

be provided anywhere on the campus as needed, and so, the remaining five (5) criteria were 

analyzed. Figures 2 shows a Venn Diagram that represents the five categories and the list of 

areas on the campus that meets all the criteria. Figure 3 gives a map of the university campus 

which shows these areas that meets all the criteria.  
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Cost of Fuel vs. Cost of Charge. An important factor that vehicle owners should consider 

when purchasing an EV is the cost it will take to charge to travel a desired distance in 

comparison to the cost of fuel for an ICE of similar size to travel the same distance. A pairwise 

comparison (between EV and ICE vehicles) of three (3) different car sizes (small, medium and 

large) was done, similar to what was done in Lévay et al. (2017). The comparisons were 

restricted to cars of different sizes since the data on cars were more readily available relative 

to that for bikes, pickups, vans, buses and trucks. In order to compare fuel costs for each 

vehicle, it was assumed that the charging stations for electric vehicles would be connected to 

the national grid and therefore users would be subjected to the domestic energy rate given by 

the Jamaica Public Service. In addition to those rates, the typical fuel rate for 90 octane gas 

was used, since that is the fuel that is typically used in the newer cars in Jamaica. At the time 

of this study, the electricity cost was approximately US$0.135/kwh and the fuel cost was 

approximately J$1.492/L (The Car Guide, 2022), (EV Database, 2022). This efficiencies for 

the respective ICE vehicles were obtained from Global Prices (2022) and the efficiencies of 

the respective EV were obtained from Jamaica Observer (2022). The prices were found in 

terms of cost US$ per 100 km. The difference in the cost per km for an EV is far less when 

compared against an ICE of similar size.  From the comparisons done in the study, the electric 

Figure 2: Venn Diagram 

showing the sectors which fit 

into the various criteria set for 

the placement of charging 

stations (above). 
 

Figure 3: Map of UWI showing 

the sectors that met all the 

chosen criteria (right). 
 



 

7 
 

charging cost per km for an ICE car can be approximately 4 to 8 times that for an electric car. 

In Lévay et al. (2017), a similar comparison between ICE and EV showed that in some cases 

the fuel cost per km for an ICE was approximately three (3) times that for an electric charge 

cost for an EV in Hungry and Norway based on 2014 fuel and electricity prices in those 

respective countries. 

 

Table 2 - A comparison of Nissan Note 2019 Fuel Cost and Nissan Leaf Plus 2020 Electric 

Charge Cost per 100 km 

Description 
ICE Vehicle  EV 

Nissan Note 2019 Nissan Leaf Plus 2020 

Efficiency 7.4 L/100 km 16.6 kWh/100 km 

Cost/100 km US$ 11.04/100 km US$ 2.24/100 km 

 

Table 3 - A comparison of the Jaguar XE 2020 Fuel Cost and the Jaguar I-Pace 2020 

Electric Charge Cost per 100 km 

Description 
ICE Vehicle  EV 

Jaguar XE 2020   Jaguar I-Pace EV400 2020 

Efficiency 8.8 L/100 km 22.3kWh/100 km 

Cost/100 km US$ 13.13/100 km US$ 3.01/100 km 

 

Table 4 - A comparison of the Land Rover Range Rover 2022 Fuel Cost and the Tesla 

Model X Long Range 2022 Electric Charge Cost per 100 km 

Description 
ICE Vehicle EV 

Land Rover Range Rover 2022 Tesla Model X Long Range 2022 

Efficiency 14.1 L/100 km 19.4 kWh/100 km 

Cost/100 km US$ 21.00/100 km US$ 2.62/100 km 

 

Numbers of EVs and Charging Infrastructure. Fagan 2021 has reported that according to 

the Tax Administration Jamaica (TAJ), in 2018 there were approximately 536,000 ICE motor 

cars registered in comparison to 10 EVs being registered in Jamaica. The data from STATIN 

shows that 10 electric cars were imported between 2018 and 2019, with none in the three (3) 

years preceding 2018. A case study by Viscidi et al. (2019), has estimated that there were 

approximately 20 electric vehicles in Jamaica in 2019, while 430 EVs were estimated to be in 

Barbados and Bermuda, 346 and 472 were estimated to be in Cayman Islands and Dominican 

Republic respectively. The lack of public knowledge is a possible contributing factor to the 

near-total absence of EVs on Jamaica’s roads. Consequently, there is a lack of demand for EV-

trained maintenance personnel. In turn, the amount of EV-trained maintenance personnel is a 

prerequisite for the large-scaled importation of EVs (Viscidi et al., 2019). This gives an 

indication that there is still a relative slow take-up of the introduction of EVs to Jamaica. In 

recent times, there has been a push to establish the electric charging infrastructure island wide 
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as one of the initial steps to encourage the shift to the implementation of EVs.  There are two 

main suppliers of commercial electronic charging stations in Jamaica. Currently, there are over 

20 commissioned charging stations across the island. See Figure 4. Charging stations now exist 

along the major thoroughfares between Kingston and Montego Bay (the two cities in the 

country). The maximum distance along either the north and south coasts routes is 

approximately 100 km, which may provide some assurance to persons now interested in 

investing in an EV. 

 
Figure 4: Map of Charging Station Locations across Jamaica (extracted from PlugShare). 

 

Importation Duties. A contributing factor to the number of imports made for a particular 

vehicle is its duty fees. Imports may be done individually or by car dealerships. The latter is 

the primary method of vehicle importation. According to the Dealer Revised Rate Sheet and 

the Individual Importers Revised Rate Sheet provided by the Jamaica Customs Agency, all 

electric vehicles have aggregate import duty rates of 57% and 30% for dealership and 

individual imports respectively (Jamaica Customs Agency, 2020, A), (Jamaica Customs 

Agency, 2020, B). In comparison to the duty rates for other vehicle types, both gasoline and 

diesel, an aggregate importation duty rate of 57% is on the higher end (Jamaica Customs 

Agency, 2020, A), (Jamaica Customs Agency, 2020, B). This disincentivize car dealers from 

dabbling more into the EV market. Although the duty rate of 30% is quite low in comparison 

to other gasoline import rates, the country hasn’t seen an impactful level of EV imports by 

individuals. It can therefore be recommended that, if the nation wants to see an increase in all 

electric vehicles, then, the duty prices may need to be reduced to encourage the take-up of the 

use of EVs nationally.  

 

Dealers’ View of the EV Market. To get some insight into the EV market in Jamaica, some 

car dealers were contacted and asked a series of questions. The dealers were questioned about: 

1) the current EVs sold and future ones they plan to sell, 2) whether they had the proper 
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equipment and trained personnel to service and maintain them, 3) challenges or obstacles with 

regard to the development of the EV market in Jamaica and 4) steps they would want the 

government to take to develop the EV market more.  

 

A total of 9 well known car dealerships were contacted. None of the new car dealers 

sold electric vehicles. However, a very small percentage of the Jamaican car marts (used car 

dealers) that were contacted did sell EVs. One of the reasons why none of the new car dealers 

sold electric vehicles is based on restrictions that the vehicle manufacturers have placed on 

supplying EVs to the region, which has to do with the new car dealership being ready to provide 

service and maintenance for the EVs. The car marts do not have these restrictions that the new 

car dealers have. According to Viscidi et al. (2019), for automakers, having sufficient EV-

trained maintenance personnel is a necessity to export large numbers of EVs to the Caribbean 

markets. According to dealers, some challenges that have contributed to the subpar EV market 

include:  

 The high cost for EVs and electricity 

 Lack of a charging infrastructure (this has seen significant improvements in 2021 and 

2022) 

 Low demand for EVs 

 Lack of public education and awareness on the benefits and savings of EVs 

 Lack of proper equipment and trained personnel to service and maintain EVs  

 Inadequate concessions and incentives for EVs 

   

Majority of the car dealers expressed that the government needs to do more to develop the EV 

market. Ways in which this can be done includes lowering the importation duties on the EVs, 

providing incentives to help to stimulate the EV market and having more seminars and forums 

to increase public awareness of the benefits associated with the introduction of EVs. These 

views are also supported by the case study done by Viscidi et al. (2019). 

 

Public Opinion on E-Mobility. In order to gain information on the Jamaican public’s opinion 

on the concept of E-Mobility, a survey was conducted.  The questions ranged from asking for 

respondents’ weekly fuel expenditure, to questions which tested the individual’s understanding 

of the concept of E-Mobility. A total of 150 responses were received from a variety of persons. 

From the pie chart presented in Figure 5 below, it can be seen that each age range was well 

represented. It was also noted that 69% of respondents owned a vehicle and of that percentage, 

most persons owned ICE vehicles with only 4% owning hybrids, while no person owned a full 

EV. See Figure 6.  
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Figure 5 - Pie chart displaying the age range percentages of persons that took part in the 

survey. 

 

 
Figure 6 - Pie chart showing the types of vehicles owned by respondents. 

 

The respondents were also asked where they would want to have a charging station. Seventy-

two percent (72%) of the respondents expressed a desire for the charging station to be located 

at a gas station. This is because many persons still have the view of “topping up” or “filling 

up” as you would do for an ICE. Notwithstanding, there is value in this trend of thought, 

particularly along main thoroughfares, which suggests why 14% desire charging stations along 

highways.  In fact, a fraction of the existing charging stations that have been commissioned, 

are at existing gas stations and along key travel routes. On the other hand, it is quite likely that 

persons will charge their EV at home over night and at their respective destinations where they 

spend a considerable amount of time. This trend of thought was expressed by 10% of the 

respondents that selected business and service locations, and the 4% that indicated public 

parking areas. A summary of the results is indicated in Figure 7. 

 

28%

14%
30%

28%

Age Group of Survey Participants

18-25 26-30 31-40 41 & Above



 

11 
 

So as to understand the receptiveness of individuals towards the E-Mobility market, the 

respondent was asked whether or not he/she would opt to own an electric vehicle. Of the 150 

respondents, 89 (59.3%) persons said “yes” as shown in Figure 8. It should be noted however 

that 60% of the respondent with the response “no” were from the 18-25 years demographic. 

One of the reasons why the 18-25 years demographic may be hesitant owning an electric 

vehicle could be due to its relatively high capital cost in comparison to their ICE counterpart. 

However, the older demographic is more receptive to owning an EV. From the survey done, it 

can be observed that the take up by the Jamaican public towards the concept of E-Mobility is 

still relatively slow, but the older generation is more open to the possibility of owning an EV. 

Jamaica can move in the necessary direction towards not being completely dependent on fossil 

fuels for transportation. For individuals to be encouraged to switch from gasoline vehicles, the 

necessary infrastructure and human capacity has to be present. In addition, the government 

needs to incentivize EV ownership by lowering the taxes associated with EV importation and 

ownership. 

 
Figure 7 - Pie Chart showing the suggested locations of charging stations. 

 

 
Figure 8 - Bar graph showing the number of persons who would and would not consider 

an electric vehicle for purchase.  

 

CONCLUSION AND RECOMMENDATIONS 

In conclusion, Jamaica has made some strides in the shift towards E-Mobility with the 

construction and commissioning of a number of public electric charging stations across the 
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island. However, more needs to be done by way of policy and incentivizing the importation 

and ownership of EVs. There has been increased discourse and publication around EVs, and 

this needs to continue. The EV market still needs further development, buy-in and government 

support to persuade new car dealers and consumers to make that shift from ICE vehicles to 

EVs. The establishment of the pilot study at the university will be able to provide more 

information as it relates to the feasibility of Jamaica to make that shift to the utilization of EVs. 

It is recommended that the proposed pilot study on the university’s campus consists of the 

following 6 EV types: 1 motorcycle, 1 car, 1 pickup, 1 van and 2 buses. Telematic data, 

including GPS tracking is to be collected from each vehicle, along with information from each 

of the charging stations. 

 

As part of the pilot study, an information clearing house will be established, so that information 

can be readily shared between key stakeholders. The actual efficiency data obtained from the 

EVs in the pilot study can be used to make projections and further analyses that can be used to 

inform policy as it relates to the introduction of EVs in the country. It is recommended that 6 

charging stations be constructed and commissioned at the Estate Management Department 

where the university’s vehicles are typically parked overnight to facilitate overnight charging. 

An additional charging station should be placed in the Faculty of Science and Technology, 

which is adjacent to the Faculty of Engineering, to promote the advantages of E-Mobility. This 

location will also give the public some access and will have the benefit of charging their EV 

while parking on campus. This could be an incentive for owning and driving an EV to the 

campus. The following are a list of recommendations going forward to support the shift to E-

Mobility in the country:  

 Lower the aggregate import duty rates for EVs 

 The government can establish partnerships with car dealers for the procurement and 

servicing of EVs over an extended period.  

 Lower registration fees for EVs 

 Lower toll fees for electric vehicles 

 Invest in more renewable sources of energy 

 Conduct more surveys to capture the readiness of the society for making the shift from ICE 

vehicles to the EVs 

 Implement campaigns to raise public awareness 
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