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Abstract

Electric vehicle (EV) charging infrastructure/ service development is identified as a critical area
to assist the expected rapid uptake of EVs in Sri Lanka. Optimal pricing of these services is
necessary to ensure the sustainability of EV industry including EV owners and Charge point
operators. The pricing of EV charging services is currently not regulated in Sri Lanka. Therefore,
various tarift’ structures and rates within a wide range is observed. The cost of" public charging
stations is generally categorized as operational costs, energy costs and capital costs. Pricing
structures set for recovering these costs are identified to be based on three main types of Time
based, Energy based or Fixed fee. This study proposes two pricing structures of ‘Energy based
pricing structure’ and ‘Energy and time-based pricing structure’ for EV charging service in Sri
Lanka. The tariff rate calculation for each structure is described. Further, the tariff structures are
comparatively analysed to evaluate the suitability of these to be adopted in Sri Lanka.

Keywords: Electric Vehicles, EV charging Tariff, Pricing of EV charging, EV charging stations, £V
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1. Introduction

Transport sector in Sri Lanka is in the path of transitioning into a sustainable model, amidst the global
warming concerns and as directed by numerous international conventions and organizations, including the
United Nations’, “Sustainable Development Goals”. In the transition process, the fossil fuel based internal
combustion (IC) engine vehicles are to be phased out gradually. The vacuum created is expected to be taken
up by the vehicles powered with alternate energy sources, such as Electric Vehicles (EV), Hydrogen driven
vehicles and Biofuel vehicles. Among these, the EVs can be identified as the most established technology
currently, for large scale adaptation. Jayasinghe et al (2018) estimate the EVs to be about 2% -3% of the
total vehicle stock in the country by 2030. However, certain studies indicate that the EV uptake in Sri Lanka
is slower than anticipated. Alawathugoda and Jayawardane (2025) have identified factors influencing the
conventional fuel vehicle owners in Sri Lanka to switch to EVs. The reliability of charging infrastructure and
the competency of service operators is one such factors identified. Realizing the importance of EV charging
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service and infrastructure development, this study initiated with the focus on pricing these services.

This study is conducted with the objectives of developing a suitable pricing mechanism for Electric Vehicle
(EV) charging stations in Sri Lanka, through the review and analysis of EV charging tarift' frameworks
operational globally. In the context of EV charging tariffs, the tariffs at two points need to be discussed.
That is the distribution system operator’s sale tariff to the EV charging station (public/individual) and
the charging station’s sale tariff to the EV users. Currently, the Public EV charging stations in Sri Lanka
are eligible for the subsidized “Industry” category tarift from the distribution operator. In addition to this,
the household consumers are provided with an optional Time of Use tariff, which is ideal for EV charging,
considering the low oft-peak rates oftered. The charging station sale tariffs to EV users is not regulated in
Sri Lanka at present. Only the sale tariff of Distribution utility [Ceylon Electricity Board (CEB)7] owned
charging stations is determined by the Public Utilities Commission of Sri Lanka.

2. Literature Review

2.1.Distribution operator tariff to EV charging stations

As stated by Yeboah (2022), the distribution operator tarift for charging stations is usually determined
considering the cost of supply, and to encourage flexible charging behaviours. Anyhow, as per the current
approved tarifts in Sri Lanka, the charging stations are supplied at a subsidized rate, potentially to encourage
greater EV penetration in the country. Considering the EV eco system in Netherland, Van Oorschot (2022),
emphasizes limiting congestion in the grid with tariffs, mentioning “Currently most customers connected
to the low voltage distribution grid pay a flat rate for the grid tariffs. However, by restructuring these grid
tariffs incentives can be provided in order to make sure EVs use the flexibility which exists in the charging
sessions in order to limit congestion issues”. This implies the possibility of offering dynamic tariffs to pass
price signals, in the view of managing grid congestion. Considering the present Sri Lankan context, Time
of Use tariffs are already in place for public charging stations and domestic EV charging consumers, though
these rates not necessarily based on the grid congestion. Further, Jeewandara et al (2023) state, “The existing
TOU tariff structure for domestic consumers in Sri Lanka is not so attractive as the price rates are high when
compared to the existing block tariff rates”.

In some studies, demand charge from the distribution operator to charging stations is found to be concerning.
Yong et al (2023), mention that the Australian Electrical Vehicle Council in 2020 has stated the necessity
to revise the EV tariff at the time, due to the demand charge being a significant portion of the cost of
the charging stations. Zachary et al (2020) explains the demand charge being significant for sites with
synchronised charging events such as in the charging stations located within workplaces, where a large
peaks in demand followed by long periods of low utilization is likely. This results in high demand charges for
relatively low number of energy units consumed. Also, as per Yong et al (2023), US has begun implementing
EV specific tarifts to tackle traditional demand charge related problem. FFurthermore, Fitzgerald and Nelder
(2017) also highlight the same matter, by saying “For tarifts that apply to public DCFC, demand charges for
distribution circuit and upstream costs should be deemphasized—or better, eliminated. If demand charges
must be a feature of tariffs for EVs, then those charges should be time varying and reflect actual system costs
at a given time, in keeping with the principle of sending accurate price signals based on marginal costs”. In
Sri Lanka, these demand charges are applicable only for the charging stations with the installed capacity of
above 42 kVA. Under this framework, it is possible that the charging stations might look to stay within the
limit of42kVA, in setting up charging infrastructure, to avoid the demand charge.

Vehicle to Grid (V2G) can be seen as an emerging technology for EVs, whereby the EVs can send electricity
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from their batteries to the grid during the times of high demand and EV excessive battery state of charge
(SoC). This provides an opportunity for EV users to set off the charging costs with the revenue earned
selling electricity/ providing grid support services to the distribution system operator. Baumgartner et al
(2022) have developed an EV tarift' considering V2G. This tariff comprises of two levels. In the first level,
EV charges until a self-selected minimum battery state of charge. In the next level, the EV charged or
discharged as per the individual settings for the desired range and time of departure.

Considering the findings from the literature, it is recommendable to revisit the tariffs oftered by distribution
operators in Sri Lanka to EV charging stations, to make it more EV specific, going beyond the use of
generalized ‘Industrial” category tariff.

2.2.Public charging station pricing mechanisms to EV users

As per the literature, the rates paid by EV users to public charging stations is seen to be showing a wide range
of variations based on multiple factors. Borlaug et al (2020) state, “The cost to charge an electric vehicle (EV)
varies depending on the price of electricity at different charging sites (home, workplace, public), vehicle use,
region, and time of day, and for different charging power levels and equipment and installation costs”. In
similar lines, Marchi et al (2023) compare the EV recharging experience with traditional internal combustion
engine vehicle refilling and identifies the pricing ecosystem to be more competitive and diverse. The EV
charging has several variations based on the capacity of the charger. Lanz et al (2022) have categorized these
as Low AC (< 2.3 kW), Medium AC (3.7 — 7.4 kW), High AC (11 — 22 kW) and DC (50 kW), charging. The
time taken for a full charge decreases with the increased charger capacity. Therefore, inherently the pricing
for these chargers would vary.

As per the literature, EV charging fee structures were also found to be diversified. Based on a study covering
eight countries by USAID/India and EESL (2020), three prominent types of public charging station tarift
structures have been identified. These include, Time based fee — Charged solely based on the time duration
the vehicle was connected, Energy based fee — Charged based on electricity consumed in charging and Fixed
tee — I'lat fee charged for the charge session irrespective of the time or electricity consumption. The same
study also states that the Time-based charge structures are widely accepted by consumers due to the ease of
understanding. Meanwhile the charge station operators too prefer this structure, as it encourages consumers
to move out as soon as the full charge level is reached, improving the availability of charging infrastructure.
EV Club Sri Lanka (n.d.), has published in its website the details on public charging stations in Sri Lanka.
As per these details, majority of the charging stations are DC fast charging type. The charging prices
mentioned are also showing a considerable variation and both time-based as well as energy-based structures
are observed. USAID/India and EESL (2020), has studied on the evolvement of EV charging structures
from free charging to smart charging. The information extracted from USAID/India and EESL (2020) study
are given in the table below.

®
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Table 1: Evolvement of charge structures

Type of Charge Details on the Charging Structure

Structure
In initial years, several OEMs or government subsidized charging stations
1. Free charging provided free unlimited access to its network to increase uptake and
demand
2. Fee for charging Introduction of the fee beyond a threshold (e.g. Tesla charges a fee of
(Energy) $0.26 per kWh beyond charging of 400 kWh annually via superchargers)
3. Idle fees to optimize Introduction of idle fees for vehicles connected to the charging station
time usage beyond full charge. E.g. ~$0.08-1.00/minute (Tesla/Blink)

Time based only
4. Time and Energy based Energy based only
options Combination of both
Third parties also entered the market significantly

Annual/monthly membership to lock-in consumers and establish user base
Discounts on energy/time charges

. M ship/Premi . i .
b embership/Premium Applicable when no. of chargers are more & competition begins to show

up
Advanced mechanism where utilities have tied up with operators to provide

6. Time of Use/Smart different electricity rates for peak and off-peak hours (lower rate), to

charging

motivate their vehicles during off-peak hours.

Public charging stations may also be established as an auxiliary service to support some other mainstream
activity. In such situations, the EV charging tarift' determination should be done in a different perspective.
Study of Satterfield and Nigro (2020) has shown that the retail shops are ideal hosts for accommodating
public EV charging stations. There is a potential of increasing sales revenue of the mainstream business
activity, with the consumers being tended to spend more time while the EV is being charged. In Sri Lanka,
these kinds of EV charging stations are currently available in certain supermarkets and hotels.

The public charging station pricing is done considering multiple factors that affect the costs incurred and
revenue streams generated. Yong et al (2023), from the perspective of public charge station owners, identity
the pricing of EV charging to be based on consumer behaviour and to enhance and attract more consumers. In
terms of public charging station costs; operational costs, cost of power and capital expenditure are identified
as the main components by USAID/India and EESL (2020). Further, it mentions the land rental for parking,
insurance premium, payment gateway fee, facility management cost, etc., to be identified as operational
costs. Cost of power is considered as the cost approved by the respective regulatory commission and the
state. The capital expenditure considered includes costs related to the civil works, power supply connection,
installation of EV Supply Equipment (EVSE) and related infrastructure such as Charger Management
System (CMS), meters, LED screens, CCTV camera, barricading, etc. Satterfield and Nigro (2020) identifies
EV charging station pricing structure as ‘No FFee’, Nominal Fee to Cover Costs” and ‘Profit Center’. Further,
these structures are explained as, ‘No Fee’ — Charging is provided as an amenity and no cost for EV owner,
‘Nominal Fee to Cover Costs” — Applicable fee covers the operational and/or installation costs, and ‘Profit
Center’ — Fee set to earn profit from EV charging service.

Roca et al (2023) have proposed a generalized formula as below for determining the cost of any charging
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station under the commonly used pricing structures or combinations of these structures.

Cm-s — C,ff- + 'I,fl + my; - max|[(ds; — fy),0] + n; ;- max [(es — f2),0] + pij - max [(d, — f,),0] + Tf;‘c”s(t,e)

L )\ J \ J
T T T

Cost per time Cost per energy Cost of parking
(Duration of session) (Energy charged) (Time parked)

Figure 1: Generalized formula for determining the cost of a EV charging session
The terms of the formula are explained below;

Cff — Subscription fee for i type vehicle in j technology charger of CS charging station
Tlf] — Minimum charging related fee for a session

m; . max[(ds — f3),0] — Time based charge for the time above minimum session

n; ;. max[(es — f¢), 0] — Energy based charge for the consumption above minimum session
Dij- max[(de - ff), O] — Time based parking charge for being parked over a specified limit
T£7*%(t, e) — Time or Energy based charge after reaching a specified SoC of EV

It should be noted that all terms of the formula are not necessarily used in all cases. The charging station
can choose the terms to be used as per the pricing strategy it has formulated. As per Roca et al (2023), this
formulation can be done considering factors such as station utilization, parking times without charging,
availability of chargers, long use of” slow chargers, etc.

Considering some dominating factors on EV charging tariffs discussed in the literature, the land rental has
been found to be a detrimental factor in setting the public charging prices by the USAID/India and EESL
(2020). They have proposed, using the loss in parking revenue due to the allocation of the space for the
charging, as the basis for calculating the costs to recover through charging tarifts. USAID/India and EESL
(2020), highlighted the requirement to consider internal energy losses such as AC to DC conversion losses
in costing for the energy. Further, the utilization rate of public charging stations has a major impact on the
tarift charged, as identified in the study by USAID/India and EESL (2020). The low utilization prompts
charging higher tariffs, and this is demonstrated by USAID/India and EESL (2020), considering difterent
utilization scenarios. Accordingly, the EV charging tarift’ at a utilization rate of 80% is estimated to be only
about 49% of" the tarift at 10% utilization scenario.

Utilization of public charging stations would depend on several factors including the location of the charging
station, the EV penetration in the region, consumer behaviors and charging station density. USAID/India
and EESL (2020), explain the consumer behavior in India stating, “Most of the charging sessions (more than
70%) take place at home or workplaces with rest of the charging done at public charging stations.”

2.3.EV tariff comparisons

Lanz et al (2022) has developed comparison of Levelized Cost of Charging ot EVs in different regions under
various charging powers and charging destinations. The results show the least cost for low AC charging
and highest cost for DC charging in each country. Also, in general the DC fast charging cost is seen to be
about 4 to 5 times the cost of AC slow charging. However, USAID/India and EESL (2020), state, “People
value time and are ready to pay a premium for fast charging service”, indicating the public acceptability of
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DC fast charging. Simulation results of the study by Abed Kazemtarghi et al (2024), also acknowledge this
fact by stating, “Maximum occupancy rate of CSs with level-2 charging is about 25% at the peak time, while
more than 75% the DC-fast chargers are occupied over the peak demand time. This study shows that DC-fast
charging is a promising technology, which leads to both high customer satistaction and more revenue for the
CSO.”. Use of solar photovoltaic (PV) in residential charging is also considered in the study of Lanz et al
(2022). This is seen to be beneficial for EV users as it provides charging at a lower cost compared to the grid
only scenario. Pasetti et al (2019), have studied EV charging in the presence of PV and identify the cost to
vary upon the season of the year and daytime connection duration.

2.4. Challenges surrounding EV charging

EVindustryaround the globe has been booming during thelast decade. Anyhow, several challenges surrounding
EV charging is identified in the literature. Bopp et al (2020), state, “Limited data around mainstream EV
consumer preferences and behaviors is currently a major challenge to proactive planning. Although EVs
have been available in some countries for about a decade, uncertainty around customer expectations, usage
patterns, and charging behavior is still a reality”. Furthermore, Roca et al (2023), recognize establishment of
adequate charging network as a major requirement for acceptance of electric vehicles by the users. For this
reason, Roca et al (2023) emphasizes the necessity to incentivize public charging stations until a critical mass
of the same is developed. Many studies identify the increasing charging station loads to impose challenges on
distribution system operation and planning. Argade et al (2019) state, “The additional loading of EV charging
has the potential to affect distribution transformers more than any other distribution level components,
which normally have higher power-carrying capability than transformers.”. Van Oorschot (2022) also
recognizes the same issue and call for a change in the tarift’ design or other alternative solutions to address
this. The requirement of coordinated charging, optimization and smart charging are identified as solutions
in multiple studies. Dynamic time of use tariffs are proposed by Zhong et al (2024), for avoiding formation
of concentrated charging peaks during valley hours. Further, a multi-objective charging load optimization
model is also proposed for the determination of dynamic tariffs. On the other hand, the complexity of
EV tariffs is also seen as another challenge, and this also should be a consideration in EV charging tarift
design. Hildermeier et al (2022) state, “Many EV drivers are not aware of the economic advantages of smart
charging tarifts and services: if’ they were, it would be likely to increase the beneficial integration of EVs into
power grids, along with benefits to the system more broadly.”

2.5.Policies and Regulations on EV charging

The studies in the literature provide numerous policy and regulatory insights on EV charging. Subsidizing
EV charging tariffs is a popular policy decision for increasing EV adaptation. This is specifically identified
as a policy call by Lanz et al (2022), for charging stations in the areas with low utilizations, to combat range
anxiety and to offer equitable access to public charging infrastructure. Yong et al (2023) states, “Before 2018,
EV charging rates in China were priced at relatively low levels to encourage EV adoption. However, Beijing
municipal government removed caps on EV charging tariffs in early 2018 in response to failing business
cases of EV charging providers due to low utilization and increasing land prices”. On the other hand, Lanz et
al (2022), identity other means for bringing down tariffs, such as standardizing grid connection, simplifying
administrative processes and regulating grid connection charges. Another policy directive on public charging
stations is mentioned by USAID/India and EESL (2020), as the de-licensing the activity of setting up public
charging stations by the government of India in 2018, to open the market and encourage the EV uptake.
Hildermeier et al (2022), focused on the consumer education and state, “Policymakers and planners can
support better consumer information by running education campaigns and providing backing for innovative




Kamburugamuwage & Shukri Journal of Engineering Issues and Solutions 4 (1): 121-132 [2025]

pilots; for instance, trials in which service providers test new smart charging tarifts or services, involving
local grid operators in selected areas or with smaller customer groups, and thus create learning opportunities
and encourage quicker adoption of smart charging services.”. Hildermeier et al (2022), mention on UK 2021
regulation regarding smart EV charging points, that requires installers of smart charging equipment to set
the home charger to off-peak charging as its default mode, for encouraging users in to optimize charging.
The three policy strategies of: cost-reflective pricing, intelligent technology, and integrated infrastructure
planning has been recognized as the most effective ones by Hildermeier et al (2019), for increasing the uptake
of EVs.

3. Proposed pricing mechanisms for EV charging stations

This study develops two alternative cost-based tarift structures for EV charging stations in Sri Lanka,
considering the key observations from literature on EV charging tarifts. Nuwan et al (2025) find energy
cost and availability of widespread recharging stations as prominent factors impacting the EV purchase
intention of consumers in Sri Lanka. Accordingly, the pricing mechanisms are developed in this study, with
the objective of maximizing the EV uptake in Sri Lanka. The proposed structures are comparatively analysed
to evaluate their ability to satisfy the underlying objective.

Even though numerous studies indicate the necessity of reviewing the utility tariffs for EV charging stations
in Sri Lanka, it is not considered under the scope of this study. The existing utility tariff is considered in
developing the EV charging pricing mechanisms for EV charging stations. However, the proposed pricing
mechanisms consider the utility energy tariff as a passthrough and hence these are flexible for changes in
utility tarift.

The following cost components of the charging station are identified for recovery through EV charging
tariffs, in line with the findings from USAID/India and EESL (2020).

a. Power purchase cost - Cost incurred to purchase electricity from the distribution utility or any other
means to supply EV charging, at the applicable approved tariff is considered.

b.  Land rental - Rental cost of the land allocated for the installation of charging point infrastructure
and for parking the charging vehicle, is considered.

c.  Other operational expenditure - Operational expenditure excluding power purchase and land
rental costs, is recognized under this category. This includes expenditure such as Personnel costs,
Maintenance costs, Information/Communication service costs, Insurance costs, Finance costs, etc.

d. Capital Cost - Capital costs incurred in setting up the charging point and this may include charging
equipment cost, and cost of any other relevant infrastructure development.

Sri Lankan is an emerging EV market. Therefore, ensuring cost recovery along with substantial return
on investment for charging stations would be necessary to attract more investment on infrastructure. In
contrary, the EV charging prices being equitable and affordable is a necessity to induce consumer confidence
to purchase an EV. In the proposed pricing structures, premium/subscription-based elements are avoided to
limit market power concentration, as these are still early days of the market and only a handful of operators
are currently functioning. Considering these factors, the following pricing structures are proposed for Sri
Lankan EV charging stations.




Journal of Engineering Issues and Solutions 4 (1): 121-132 [2025] Kamburugamuwage & Shikri

3.1.Energy based pricing structure

This pricing structure allocates the total cost of charging station as an Energy charge, to be applied based
on the total number of electricity units consumed during the charging session. This structure is simple and
easy to adapt, due to the requirement of measuring only the energy consumption. The rates are based on the
average cost. Comparing with the generalised formula proposed by Roca et al (2023) for determining the cost
of a charging session, this structure utilizes only the energy related term. The cost allocation principle based
on the forecast cost and sales for a period of one year is shown in the diagram below.

OPEX Excluding Energy »
Energy Purchase Cost Purchase Cost Capital Cost

Fixed Charge and
Demand Charge
from annual
power purchase
cost

Energy tariff to be
paid to the utility
for the subjected
time block

Annual Other
Operational
Expendituure

Annual Return
on Investment

Annual
Depreciation

Annual Land
Rental

In LKR/Year
In LKR/Year
In LKR/Year

In LKR/kWh
In LKR/Year
In LKR/Year

Adjustment for energy
loss of the charger

Division of costs by forecasted annual sales

In LKR/kWh

l‘ In LKR/kWh

h
Energy component of Other cost Energy based tariff
Tariff for the component of the
for EV charging
subjected time block tariff (LKR/kWh)
(LKR/KWh) (LKR/kWh)

Figure 2: Cost allocation under energy based pricing structure

3.2.Energy and time-based pricing structure

This pricing structure allocates the total cost of charging station as an Energy charge and time-based
charge, to be applied based on the total number of electricity units consumed during the charging session
and the duration of charger being connected to the EV. The time-based rate is determined, in line with the
USAID/India and EESL (2020) study, which suggests, using the loss in parking revenue due to the allocation
of the space for the charging, as the basis for calculating the land rental related cost in the charging tarift.
Accordingly, the land rental cost is allocated into the time-based tariff, while leaving the other cost components
under the energy-based tariff. This charging structure comprises of' two terms from the generalised formula
of Roca et al (20238), as discussed above. The cost allocation principle based on the forecast cost, sales and
charging time duration for a period of one year is shown in the diagram below.
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OPEX Excluding Energy
Energy Purchase Cost Capital Cost Purchase Cost

Annual
Operational
Expenditure,
Excluding Power
Purchase Cost &
Land Rental

Fixed Charge and
Demand Charge
from annual
power purchase
cost

Annual Land

Energy tariff to be
paid to the utility
for the subjected
time block

Annual Annual Return

Rental

Depreciation on Investment

In LKR/KWh
In LKR/Year
In LKR/Year
In LKR/Year
In LKR/Year
In LKR/Year

Adjustment for energy Division of costs by forecasted annual sales Division of cost by forecasted
loss of the charger annual charging time duration
= g
2 £
= 3
- b=t
£ : -

I< In LKR/kWh

w—
Energy component of Other cost 3 i PR
Tariff for the | component of the nergy ba a me lshe | o
subjected time block tariff for EV charging charging
(LKR/kWHh) (LKR/kWh) (LKR/kWh) (LKR/minute)
- L 1

Tariff applicable for EVs

Figure 3: Cost allocation under energy and time-based pricing structure

3.8.Calculation of tariff rates

The calculation of EV charging tariffs rates for the above pricing structures requires a list of parameters

with respect to the charger, as shown below.

®
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Table 2: Parameters of EV charger

No. Parameter for the charger Unit Value
1. Energy component of the utility tariff in Time of Use regime LKR/kWh a,
2. Utility tarift for monthly electricity maximum demand LKR/kVA b
3. Fixed charge component of the utility tarift LKR/month ¢
4. Charger power rating kW d
5. Charger power factor - e
6. Average charger power utilization for charging, as a percentage of % ;
charger rated power
7. Charger energy loss % g
Total charger annual availability hours Hours h
9.  Time of Use tariff block number - 1
Annual charger utilization hours, as a percentage of total annual o .
10 available hours " J
11.  Annual Land Rental LKR/Year k
12.  Other OPEX (Excluding land rental and power purchase cost) LKR/Year 1
13. Initial Capital Investment LKR m
14.  Depreciation LKR/Year n
15.  Annual expected return on capital investment % 0

The EV charging tariff rates calculated are given in the table below.

Table 3: EV tariff rate calculation

Energy Rate (REi) a; 12.b. (g) +12.c+k+1l+n+mo

1. Energy based [LKR/kWh] 1-9) * d.f.-hj.(1-g9)
pricing structure

Time Rate (RT)

[LKR/min.] N/A
d.f
Energy Rate (RE) a 12.b. <T) +12.c+k+n+mo
2. Energy and time- [LKR/KkWh] + -
.. 1- Sohjo(1 -

based pricing 1-9) d.f-hj.(1=9)
structure Time Rate (RT) !

[LKR/min.] 60.h.j

[t is to be noted that the Energy Rate (RE,) above can be differentiated based on pre-defined state of charge
(SoC) ranges of EV battery, specifically in the case of DC chargers. This is possible by substituting the
average charging power with respect to each of these ranges, in terms of the value of parameter ‘t” in the
above formulae. Accordingly, the energy-based tariff rate would increase at higher SoC ranges, due to low
charging power utilization with the battery getting saturated. Hence, this could be used as a strategy for
congestion management in DC fast charging, to dis-incentivize continuous charging of EV, after a certain
battery SoC value.
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4. Discussions

The EV adaptation in an emerging market depends on multiple factors. Alawathugoda and Jayawardane
(2025) have listed the barriers surrounding this as, high purchase price, limited range, uncertainty regarding
maintenance costs and battery lifespan, ambiguity surrounding fuel cost savings, uncertainty about power
and performance, uncertain total cost of ownership over the vehicle’s lifespan, lengthy recharging times
and uncertainty about infrastructure for vehicle support and recharging. Accordingly, several barriers in the
above list are linked to the pricing of EV charging service.

The energy-based tariff structure is straightforward and simple to understand even for new EV users. Irom
the consumers perspective, this structure does not demand additional fee, even if the charger keeps connected
to the vehicle after fully charging. Furthermore, the consumers are not penalised for cases where the charger
slows down due to possible charger internal malfunctions, as the payment is mode only for the charged energy
units. These features of energy-based pricing structure are ideal for establishing transparency in emerging
markets like Sri Lanka. However, this structure does not incentivize efficient utilization of infrastructure. It
is likely that the users may leave their vehicles plugged beyond the required charging period, in the absence
of a time-based tariff. This reduces the charger availability and may contribute to congestion. Anyhow,
congestion in public EV charging station is not yet a cause for concern in Sri Lanka.

The energy and time-based pricing structure encourages efficient charger use by penalizing prolonged
occupancy. This in turn could improve the revenue and infrastructure utilization of the charging station.
However, the introduction of time-based tariff along with the energy tariff, makes it complex for new users.
Furthermore, this could be less attractive for situations where the prolonged parking times are anticipated.

5. Conclusions

A simple energy-based pricing structure is seen to be more suitable for Sri Lanka, considering the current
state of the industry. In general, a phased approach to pricing is recommended to maximize EV uptake in
emerging markets. The energy-based pricing minimizes user anxiety and supports early adoption. It satisfies
the new EV user priorities such as affordability, clarity, and perceived fairness.

In the medium to long term, as the EVs fleet grows and public charging infrastructure expands, incorporating
a time-based component would be necessary to ensure efficient use of charging infrastructure. Therefore,
close monitoring of market dynamics is required to identify the right time for transition in EV charging
tarift’ structure.

For future studies, it is recommended to study the sensitivity of EV charging tariff rates with the variation
of parameters that go into the calculation and the means of establishing stable EV charging tarift rates.

Acknowledgements

The authors acknowledge the support provided by the management of the Public Utilities Commission of
Sri Lanka to carry out this study.

References

Abed Kazemtarghi, Mallik, A., & Chen, Y. (2024). Dynamic pricing strategy for electric vehicle charging stations to distribute
the congestion and maximize the revenue. International Journal of Electrical Power & Energy Systems, 158, 109946~
109946. https://doi.org/10.1016/].ijepes.2024.109946

Argade, S. G., Aravinthan, V, Esra Buyiiktahtakin, I., & Joseph, S. (2019). Performance and consumer satisfaction-based bi-



https://doi.org/10.1016/j.ijepes.2024.109946

Journal of Engineering Issues and Solutions 4 (1): 121-132 [2025] Kamburugamuwage & Shiukri

level tarift’ scheme for EV charging as a VPP. IET Generation, Transmission & Distribution, 13(11), 2112—2122. https://
doi.org/10.1049/iet-gtd.2018.5754

BAUMGARTNER, N, KELLERER, F,, RUPPERT, M., HIRSCH, S., MANG, S., & FICHTNER, W. (2022). Does experience
matter? Assessing user motivations to accept a vehicle-to-grid charging tarift. Transportation Research Part D: Transport
and Environment, 113, 108528. https://doi.org/10.1016/].trd.2022.103528

Bopp, K., Zinaman, O., & Lee, N. (2020). Electric Vehicle Charging Infrastructure: Business Model and Tariff Design Support to the
Lao PDR. https://www.nrel.gov/docs/fy210sti/77671.pdf

Borlaug, B., Salisbury, S., Gerdes, M., & Muratori, M. (2020). Levelized Cost of Charging Electric Vehicles in the United
States. Joule, 47), 1470-14:85. https://doi.org/10.1016/].joule.2020.05.013

EV Club Sri Lanka. (n.d.). Charging Stations | Sri Lanka PHEV and EV Charging Stations, Centers and Maintenance Services.
Evclub.lk . https://www.evclub.lk/map/

Fitzgerald, G., & Nelder, C. (2017). EVGO FLEET AND TARIFF ANALYSIS PHASE 1: CALIFORNIA AUTHORS &
ACKNOWLEDGMENTS Contacts. https://rmi.org/wp-content/uploads/2017/04/eLab_EVgo_Fleet_and_Tariff_
Analysis_2017.pdf

Hildermeier, J., Burger, J., Jahn, A., & Rosenow, J. (2022). A Review of Tariffs and Services for Smart Charging of Electric
Vehicles in Europe. Energies, 16(1), 88. https://doi.org/10.8890/en16010088

Hildermeier, J., Kolokathis, C., Rosenow, J., Hogan, M., Wiese, C., & Jahn, A. (2019). Smart EV Charging: A Global Review of
Promising Practices. World Electric Vehicle Journal, 10(4), 80. https://doi.org/10.8890/ wevj10040080

JM.D.S. Jeewandara, R. U. I. Disanayaka, K. T.M.U. Hemapala, W. D. A. S. Wijayapala, Balahewa, I. D., & A.U. Melagoda.
(2023). Introduction of a New Tariff Structure for Electric Vehicle Owners in Sri Lanka to Promote Demand Response.
https://doi.org/10.1109/iconat57137.2023.10080559

Jayasinghe, D. H. G. A. E., Wijekoon, R., & Ekanayake, J. (2018). Impact of electric vehicles on the operation of the Sri Lankan
power system. Ceylon Journal of Science, 47(4), 363. https://doi.org/10.4038/c}s.v47i4.755%

Lanz, L., Noll, B., Schmidt, T. S., & Steffen, B. (2022). Comparing the levelized cost of electric vehicle charging options in
Europe. Nature Communications, 13(1), 5277. https://doi.org/10.1038/541467-022-32835-7

Lee, Z. ], Pang, J. Z. I, & Low, S. H. (2020). Pricing EV charging service with demand charge. Electric Power Systems Research,
189, 106694 https://doi.org/10.1016/].epsr.2020.106694

Marchi, B., Ferretti, I., Zanoni, S., & Zavanella, L. (2023). Smart charging tariffs for electric vehicles. https://www.summerschool-
aidi.it/images/papers/session_15_2028/Camera_ready_ID54.pdf

Nuwan, A. N., & Kolitha, Bandara,H. G. K. N. N. (2025). Shaping Electrified Mobility: Unveiling the Dynamics Behind
Consumer Intentions for Electric Car Purchases in Sri Lanka. https://doi.org/10.2189/ssrn.5239915

Pasetti, M., Rinaldi, S., Flammini, A., Longo, M., & Foiadelli, I. (2019). Assessment of Electric Vehicle Charging Costs in
Presence of Distributed Photovoltaic Generation and Variable Electricity Tariffs. Energies, 12(3), 499. https://doi.
org/10.8390/en12030499

R. M. N. U. Alawathugoda, & V. P. T. Jayawardane. (2025). Key Factors In fluenc ing Sri Lankan Conventional Fuel Vehicle
Owners Towards Switching to Electric Vehicles: A Study Based on Consumer Purchase Intention. Engineer Journal of
the Institution of Engineers Sri Lanka, 58(1), 49-59. https://doi.org/10.4038/engineer.v58i1.7677

Roca, J, Lopez, A., Evangelos Karfopoulos, & Angelos Amditis. (20238). An overview on charging tarift schemes and
incentives: the eCharge4Drivers project. Transportation Research Procedia, 70, 314—821. https://doi.org/10.1016/].
trpro.2023.11.035

Satterfield, C., & Nigro, N. (2020). A4 Financtal Analysis of Common EV Charging Business Models for Retail Site Hosts. https://
atlaspolicy.com/wp-content/uploads/2020/04/Public-EV-Charging-Business-Models-for-Retail-Site-Hosts.pdf

USAID/India and EESL. (2020). Learnings from first large-scale roll-out of public charging sta ons by EESL Practitioner’s Guide
Jfor Deployment of Public Charging Stations for Electric Vehicles. https://pdf.usaid.gov/pdf_docs/PAOOWH 1M.pdf

Van Oorschot, S. (2022). Distribution tariff design considering electric vehicle loads Capacity subscription model compared to dynamic
day-ahead ~ grid  tariffs. https://studenttheses.uu.nl/bitstream/handle/20.500.12982/4:1577/ Thesis%20Sam%20
van%200orschot%20Final.pdf?sequence=1

Yeboah, D. (2022). The impact of distribution tariffs on flexible electric vehicle charging. https://aaltodoc.aalto.fi/server/api/core/
bitstreams/d1dbb7d4-2a86-49d6-a60f-7c3efd08as842/content

Yong, J. Y., Tan, W. S., Khorasany, M., & Razzaghi, R. (2023). Electric vehicles destination charging: An overview of charging
tariffs, business models and coordination strategies. Renewable and Sustainable Energy Reviews, 184, 113534 https://
www.sciencedirect.com/science/article/pii/S136403212300391X

Zhong, S, Che, Y., & Zhang, S. (2024). Electric Vehicle Charging Load Optimization Strategy Based on Dynamic Time-of-Use
Tarift. Energy Engineering, 121(3), 603—618. https://doi.org/10.82604/ee.2023.044667



https://doi.org/10.1049/iet-gtd.2018.5754
https://doi.org/10.1049/iet-gtd.2018.5754
https://doi.org/10.1016/j.trd.2022.103528
https://www.nrel.gov/docs/fy21osti/77671.pdf
https://doi.org/10.1016/j.joule.2020.05.013
https://www.evclub.lk/map/
https://rmi.org/wp-content/uploads/2017/04/eLab_EVgo_Fleet_and_Tariff_Analysis_2017.pdf
https://rmi.org/wp-content/uploads/2017/04/eLab_EVgo_Fleet_and_Tariff_Analysis_2017.pdf
https://doi.org/10.3390/en16010088
https://doi.org/10.3390/wevj10040080
https://doi.org/10.1109/iconat57137.2023.10080559
https://doi.org/10.4038/cjs.v47i4.7554
https://doi.org/10.1038/s41467-022-32835-7
https://doi.org/10.1016/j.epsr.2020.106694
https://www.summerschool-aidi.it/images/papers/session_15_2023/Camera_ready_ID54.pdf
https://www.summerschool-aidi.it/images/papers/session_15_2023/Camera_ready_ID54.pdf
https://doi.org/10.3390/en12030499
https://doi.org/10.3390/en12030499
https://doi.org/10.4038/engineer.v58i1.7677
https://doi.org/10.1016/j.trpro.2023.11.035
https://doi.org/10.1016/j.trpro.2023.11.035
https://atlaspolicy.com/wp-content/uploads/2020/04/Public-EV-Charging-Business-Models-for-Retail-Site-Hosts.pdf
https://atlaspolicy.com/wp-content/uploads/2020/04/Public-EV-Charging-Business-Models-for-Retail-Site-Hosts.pdf
https://pdf.usaid.gov/pdf_docs/PA00WH1M.pdf
https://studenttheses.uu.nl/bitstream/handle/20.500.12932/41577/Thesis Sam van Oorschot Final.pdf?sequence=1
https://studenttheses.uu.nl/bitstream/handle/20.500.12932/41577/Thesis Sam van Oorschot Final.pdf?sequence=1
https://aaltodoc.aalto.fi/server/api/core/bitstreams/d1dbb7d4-2a86-49d6-a60f-7c3efd08a842/content
https://aaltodoc.aalto.fi/server/api/core/bitstreams/d1dbb7d4-2a86-49d6-a60f-7c3efd08a842/content
https://www.sciencedirect.com/science/article/pii/S136403212300391X
https://www.sciencedirect.com/science/article/pii/S136403212300391X
https://doi.org/10.32604/ee.2023.044667

