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A B S T R A C T

Road transport accounts for around 12% of global greenhouse gas (GHG) emissions. As many high-income
countries are moving to decarbonise their road vehicle fleets, Kyrgyzstan – with rapid growth in passenger car
ownership – is seeing a significant increase in transport-related GHG emissions and air pollution in urban areas.
Whilst a transition to electric vehicles (EVs) is a key part of Kyrgyzstan’s Nationally Determined Contribution to
the Paris Agreement, the potential for successful EV deployment in the region is under-researched. To fill this
research gap, this paper presents an assessment of the potential for EV deployment in Kyrgyzstan. Firstly, we
present an investigation of the policy and institutional landscape relating to transport and the promotion of EVs
in Kyrgyzstan. Secondly, based on research of 50,000 car sales and interviews with 23 key stakeholders in the
country, we present analysis of the existing Kyrgyz vehicle fleet. Thirdly, using information ascertained from
the interviews and desk-based research, we conduct a Total Cost of Ownership assessment of EVs versus internal
combustion engine vehicles (ICEVs) in the Kyrgyz context. We find that under the current conditions, EVs can
have a lower total cost of ownership against similar ICEVs in Kyrgyzstan. However, it is evident that this is not
typically the case: the analysis in this paper suggests that cost-competitiveness between EVs and ICEVs is more
likely for larger and higher-powered vehicles, for which the ICEV version has a higher retail price. Finally,
combining analysis of these results and analysis of the current conditions in Kyrgyzstan, trajectories for EV
adoption in geographically and economically similar nations, and data from expert stakeholder interviews, we
propose a set of policy recommendations to accelerate EV uptake in Kyrgyzstan.
1. Introduction

New climate strategies feature a strong focus on road transport
electrification (SLOCAT, 2021). Kyrgyzstan is no exception, whose up-
dated Nationally Determined Contribution (NDC) submitted for COP26
– which sets a goal to reduce emissions by 16%–44% by 2030 rel-
ative to a business-as-usual scenario depending on the level of in-
ternational support – contains specific mitigation measures related to
transport emissions including the replacement of gasoline and diesel-
fuelled light-duty vehicles with electric vehicles (EVs1), the extension of
the electric trolleybus network, the replacement of gasoline and diesel-
fuelled buses with gas-powered buses and the development of cycling
infrastructure (State Committee on Ecology and Climate of the Kyrgyz
Republic, 2021). While the transition from internal combustion engine
vehicles (ICEVs) to EVs must be viewed as one part of a wider transition

∗ Corresponding author.
E-mail address: james.dixon@ouce.ox.ac.uk (J. Dixon).

1 In this paper, we use the term EVs to refer to passenger cars powered purely by a rechargeable battery and electric motor. We exclude other vehicle types,
such as motorcycles, buses and minibuses, and hybrid electric vehicles (including plug-in hybrids).

to sustainable low emissions transport, it does have significant mitiga-
tion potential. In this paper, we examine the landscape of EV adoption
in Kyrgyzstan and make recommendations for policy in accelerating
uptake.

Both globally and in Kyrgyzstan, recognition of the environmen-
tal, public health and economic benefits of EVs is increasing. EVs
are 3–4 times more efficient than ICEVs (Martins et al., 2013), emit
no exhaust fumes, and depending on the national electricity genera-
tion mix, a transition from ICEVs to EVs almost always reduces CO2
emissions (Knobloch et al., 2020). EVs can minimise dependence on
fuel imports (Hofmann et al., 2016), and through the flexibility in
their charging, additional benefits include the ability to charge during
periods of surplus renewable energy (Dixon et al., 2020b), the provision
of electricity storage via vehicle to grid (V2G) (Dixon et al., 2022) and
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the opening up of new business models and market opportunities in the
energy and transport sectors (Collett et al., 2021). This recognition of
EVs’ benefits and their rapidly falling upfront costs (Bloomberg New
Energy Finance, 2021) is contributing to their meteoric rise. Globally,
the number of EVs has surpassed 16 million as of 2022, three times
higher than 2018 (IEA, 2021); global forecasts suggest EVs could make
p 88%–100% of sales of new passenger cars by 2050 (Bloomberg New
nergy Finance, 2021).
The factors influencing the adoption of EVs are many and vary

epending on the customer (Krupa et al., 2014). They include peer
nfluence, social networks, attitudes, identity, emotions, and economic
actors (Rezvani et al., 2015). Different policy instruments can be used
s a tool to promote and facilitate the adoption of EVs. Mandates,
egulations, and various financial incentives have been assessed and
ntroduced in several countries (Gass et al., 2014; Steen et al., 2015;
hang et al., 2014b). On the other hand, the upfront costs of EVs (Egbue
nd Long, 2012) and the perception that they are less convenient
han ICEVs (Dixon et al., 2020a) are often stated as the main barriers
o adoption. Yet, comparisons between ICEVs and EVs on the basis
f total costs of ownership (TCO) demonstrate that the comparative
ost efficiency would depend on distances travelled and size of the
ehicles (Wu et al., 2015). While the majority of drivers do not place
reat significance on the operating cost of owning a vehicle, awareness
nd recognition of factors like total cost of ownership could lead to
aster adoption in the future (Hagman et al., 2016). Extensive literature
uggests that to promote EVs a broader range of policies, such as finan-
ial incentives, technology support or charging infrastructure, should
e introduced by governments (Zhang et al., 2014b).
Whilst it is evident that the transition to EVs will be key to Kyr-

yzstan reaching its climate change mitigation targets, the deployment
f passenger EVs in Central Asia is poorly documented and under-
esearched. With a view to this research gap, the contribution of this
aper is to cast light upon the transition to EVs in Kyrgyzstan, in the
ontext of low-and middle-income countries (LMICs) and neighbouring
ountries in Central Asia. In particular, the paper makes the following
ontributions:

• A collated review of the transport-energy system in Kyrgyzstan,
including the main modes of passenger transit, the current status
of EV deployment, the governance landscape of transport and key
EV-favouring policies.

• A review of policies used to accelerate EV deployment in other
countries with geographic and/or economic similarities to Kyr-
gyzstan.

• Through a set of semi-structured interviews with key stakeholders
in-country and further desk-based research, a characterisation of
the current Kyrgyz passenger car fleet.

• A comparative TCO assessment between EVs and ICEVs in the
Kyrgyzstan context, taking into account results gained from the
above mentioned research.

• A set of specific policy recommendations for the acceleration of
EV deployment in Kyrgyzstan, with lessons learnt for the wider
Central Asian region.

The rest of this paper is organised as follows: Section 2 presents
n overview of the Kyrgyz context, including EV deployment pathways
n geographically and/or economically similar countries to Kyrgyzstan
Section 2.1) and a review of TCO assessments of EVs versus ICEVs
Section 2.2); Section 3 then details the methodology used for the in-
ountry semi-structured interviews and the TCO assessment; Section 4
resents results for both the characterisation of the Kyrgyz vehicle
leet and the TCO assessment between ICEVs and EVs in the Kyrgyz
ontext; Section 5 presents policy recommendations for accelerating
V deployment in Kyrgyzstan based on the research developed in
his paper; Section 6 presents conclusions and recommended pieces of
88

urther work from this study. S
. Country context: Kyrgyzstan

.1. Electric vehicle deployment pathways

Whilst there are significant barriers to EV uptake in Asian LMICs
ssociated with the high upfront cost of EVs relative to income (and
imited access to finance to cover this) as well as unreliable electricity
ccess (Mali et al., 2022), the EV market in Central Asia is growing
apidly. There has been a sharp rise in EV imports into both Kyrgyzs-
an and its neighbour Uzbekistan: in 2021, a total of 209 EVs were
mported to Kyrgyzstan (AKIpress, 2022b) and 809 to neighbouring
zbekistan (Spot, 2022). In the first 8 months of 2022, these numbers
ere 844 and 1499 respectively (AKIpress, 2022a; Kun.uz, 2022). Be-
ause Kyrgyzstan’s population is only roughly one fifth of Uzbekistan’s,
he EV imports to Kyrgyzstan in 2022 are higher when normalised per
apita. Following their exemption from taxes (Tashkent Times, 2021),
onditions for EV adoption have improved rapidly in Uzbekistan: the
umber of EVs imported into the country (amounting to 156 EVs) in
he first four months of 2021 is a 770% increase on the same period
he year before (Kun.uz, 2021). Similarly, Kyrgyzstan has declared EV
doption as one of its key policies to reduce the carbon emissions
nder the Paris climate agreement and has been actively promoting EVs
nd, as such, has employed favourable taxation policies: as of 2020,
Vs are subject to exempt from import duty (Pwc, 2021) and annual
egistration tax (Kabar, 2019).
Reducing the tax payable for importing EVs comes with nega-

ive consequences for national coffers. Therefore, there has also been
arying levels of ambition to bring EV production to Central Asian
ountries. Kazakhstan has ambitions to be the centre for EV production
n the region, with an estimated 2000 new EVs to be produced in
022 (Official Information Source of the Prime Minister of the Republic
f Kazakhstan, 2021). Kazakhstan’s car industry has demonstrated that
everal models of EVs, including NIO, JAC, and Lada, can be manu-
actured locally (Oreanda News, 2017; The Astana Times, 2020). In
zbekistan, media reports suggest that a Chinese company plans to
anufacture EVs in the country (Narodnoe Slovo, 2018), and the Uzbek
overnment intends to support local production by 2025 (TransLogis-
ica Uzbekistan, 2021). In Kyrgyzstan, a statement of interest has been
ade in 2022 by the industry bodies on the local production of South
orean EVs (AKIpress, 2022c).
Whilst this acceleration of EV markets in Central Asian countries is

romising, the market remains very small as a proportion of total vehi-
les. Through examination of changing taxation policies for imported
ehicles and changing visions for EV manufacturing, it is clear that
entral Asian countries including, but not limited to, Kyrgyzstan are
earing up for the transition. Therefore, while this paper examines the
yrgyz context through policy analysis and semi-structured interviews,
he recommendations are applicable to the wider region, including
yrgyzstan’s more populous neighbours of Kazakhstan and Uzbekistan.
Amongst development partners working in Central Asia, only the

sian Development Bank has announced that it is supporting the de-
elopment of an EV High Technology Roadmap for the wider Central
sia region (CAREC, 2018). Overall, Central Asian countries share a
ommon Soviet past and have inherited similar energy supply struc-
ures and transport systems. Therefore, the lessons from EV promotion
olicies in Kyrgyzstan will be useful for the wider region.
There are several tools available to policymakers in accelerating

V uptake. Financial incentives are frequently utilised to encourage
he deployment of EVs. On the demand side, Li et al. (2019) andMa
t al. (2017) show significant effects of purchase subsidies on EV
iffusion across Chinese cities. However, the effect of purchase stipend
s not uniform across countries. Tal and Nicholas (2016) found that
n the US, purchase stipends on EVs are much more effective for low-
nd cars but have only marginal effects on higher-end cars. Similarly,

heldon and Dua (2020) observed that compared to uniform subsidy,
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cutting stipends for high-income consumers to increase subsidy for low-
income consumers have resulted in a higher adoption rate of plug-in
EVs in China. Other scholars have suggested that subsidies are more
effective when invested in the supply side, such as technology devel-
opment (Yuan et al., 2015) or charging infrastructure provision (Ou
et al., 2020; Qiu et al., 2019). For instance, China’s subsidy on electric
vehicles is differentiated based on technical features of vehicles. While
there have been concerns about local protectionism (Zhang et al.,
2014b; Chu, 2021) found that differentiated subsidy can encourage
innovation and especially the advancement of battery technologies in
China.

Deployment of EVs can also be encouraged by non-financial regula-
tory measures. This usually takes the form of the government granting
EV owners with certain rights or exemptions, such as accessing High-
Occupancy Vehicle (HOV) lanes or bus lanes (Jenn et al., 2018; Sheldon
and DeShazo, 2017; Narassimhan and Johnson, 2017), receiving a
driving plate without entering the plate lottery or auction system (Li
et al., 2019; Wang et al., 2017c), and being exempted from driving
restrictions (Hardman, 2019; Wang et al., 2017a,b). Such measures are
particularly effective in LMICs like China and former Soviet republics
in Central Asia, where the regulatory power of the government is rela-
tively strong and there are many pre-existing driving restrictions (Wang
et al., 2017c; Zhang et al., 2014a). The visibility of these advantages
received by EV drivers on the road can also serve as an advertisement
and encourage other drivers to switch to EVs (Figenbaum, 2017).

Apart from encouraging the manufacture and purchase of electric
cars, electric two-wheelers such as e-bikes and e-motorbikes have also
become a key area of promotion in LMICs due to their low upfront cost,
high flexibility to use in congested cities, and preexisting popularity of
two-wheelers in the local context (Maleesha Kulasekara et al., 2019;
Rose, 2012). For instance, Vietnam has adopted an EV deployment
strategy centring around importing e-bikes from China, and its e-
bike market had grown to 2.5 million units in 2015 (Nguyen and
Nguyen, 2015). In Nepal, electric motorcycles have also been proposed
as effective solution to save energy and reduce air pollution in the
capital (Filippini et al., 2021).

Governments in Asian LMICs have also been engaging in electrifying
public transport aside from encouraging private EV uptake. The most
prominent example is China, who is actively deploying EVs in public
transportation on a massive scale: 99% of electric buses worldwide are
operating in China (Finance, 2018). Some local metropolitan govern-
ments in China have also designed incentive schemes to encourage
taxi drivers to switch to EVs (Zhou et al., 2021; Yang et al., 2018).
As for Kyrgyzstan’s neighbouring countries in Central and South Asia,
some governments have invested in alternative EVs for public transport.
For instance, in Nepal and Bhutan, small-scale electric public transport
vehicles have been deployed to serve as feeder for public buses (Mali
et al., 2022; Zhu et al., 2016).

Two notable early adopters in the Central Asian region are Kaza-
khstan, which is the largest electric vehicle market in Central Asia
with the capability to manufacture electric vehicles and is aiming for
a production level of 2000 EVs in 2022 (Kabar, 2020), and Pakistan,
which has approved a draft policy to support EV import and manufac-
turing in 2019, introduced two types of electric cars, and constructed
some public charging stations in major cities (Asghar et al., 2021).
Affordability has been mentioned as the greatest obstacle for EVs to
take off in the region, as most residents can only afford second-hand
imported models (Hasnie, 2018).

It can be concluded from the literature on EV deployment in LMICs
that a key driver of the rate of EV adoption is the owners’ perception of
their cost versus alternatives. To this end, TCO assessment comparing
EVs and ICEVs in Kyrgyzstan will provide a valuable ground to study
the economic and financial viability of EV uptake in Kyrgyzstan and
other similar LMICs in Central Asia. This will be further discussed in
89

the next subsection. a
2.2. TCO assessments EVs versus ICEVs

The high initial cost of EVs compared to ICEVs, mainly due to the
manufacturing costs of batteries (IRENA, 2017), has been identified as
a major barrier to their widespread adoption (Egbue and Long, 2012).
However, running costs are generally lower as a result of cheaper
annual fuel costs, taxes and maintenance requirements (Palmer et al.,
2018). To determine whether lower running costs can offset this price
premium, TCO assessments are used. Awareness about the TCO2 of a
vehicle can assist customers to consider the costs of operating a vehicle
during their initial purchasing decision (Moon and Lee, 2019).

TCO assessments in the literature generally account for the ini-
tial purchase price, the cost of depreciation, the interest cost of any
financing, insurance, maintenance costs, tax and fuel (or electricity)
costs. Some TCO assessments include sensitivity analyses on how the
car is used. For example, studies in Kumar and Chakrabarty (2020)
and Scorrano et al. (2020) analyse the effect of annual vehicle mileage
on the TCO of EVs and ICEVs. In Vanhaverbeke et al. (2017), the EV
se case is expanded to vehicle to grid (V2G): the paper evaluates the
xtent to which revenues from V2G can offset the purchase price of EVs.
n Letmathe and Suares (2017), the potential for resale of EV batteries
at the end of their useful automotive life is investigated as a potential
way of reducing the TCO of EVs.

Many studies have been published in the literature that compare the
TCO of EVs and ICEVs, generally in attempting to answer the question:
‘when can we expect mass adoption of EVs?’, or sometimes more specif-
ically: ‘what levels of subsidies are needed in order for EVs to compete
with ICEVs on a cost basis?’ As most of the components of the TCO of a
vehicle, including taxes, import duties, fuel prices, electricity prices and
maintenance costs, are strongly dependent on region, the results of a
TCO assessment are region specific. Currently, the literature contains
TCO assessments of EVs versus ICEVs in the Netherlands (Hoekstra
et al., 2017; Lévay et al., 2017), the UK (Palmer et al., 2018; Lévay
et al., 2017), Japan (Palmer et al., 2018), the US (Palmer et al.,
2018; Liu et al., 2021), Norway (Lévay et al., 2017), China (Ouyang
et al., 2021), India (Kumar and Chakrabarty, 2020), Indonesia (Riyanto
et al., 2019), Poland (Lévay et al., 2017; Ewelina and Grysa, 2021),
Italy (Lévay et al., 2017; Scorrano et al., 2020), Sweden (Hagman
et al., 2016), France (Lévay et al., 2017), South Korea (Moon and Lee,
2019), Germany (Bubeck et al., 2016; Letmathe and Suares, 2017),
Hungary (Lévay et al., 2017) and Belgium (Vanhaverbeke et al., 2017).

To the authors’ knowledge, there are no papers that have assessed
the TCO of EVs vs ICEVs in the Kyrgyzstan context. The Kyrgyzstan con-
text presents an encouraging case for the transition to EVs at first glance
because electricity is particularly low-cost to consumers: in 2019,
domestic electricity retailed at an average of US$0.036/kWh, 77%
cheaper than the global median (US$0.156/kWh) (The World Bank,
2022a). While gasoline prices are also comparatively low, the propor-
tional difference is less stark: in 2016, the pump price in Kyrgyzstan
(US$0.56/l) was 43% lower than the global median (US$0.97/l) (The
World Bank, 2022b). Comparison of these data with data from other
countries in Central Asia in terms of driving distance (i.e. US$/km) is
shown in Fig. 1.3

As shown in Fig. 1, the Kyrgyz case is generally reflective of the
Central Asian region, that both gasoline and electricity prices tend to
be significantly below global median values. Of the years where World
Bank data is available for both electricity and gasoline prices (2014

2 It should be noted that other factors (vehicle design, brand loyalty,
riving sensation, relationship with the car dealer, influence from friends and
amily, etc.) can also have an impact on the final purchase decision of the
onsumer (Lebeau et al., 2011).
3 To produce this figure, the average fuel consumption of an ICEV is
ssumed as 9.3 litres per 100 km (United States Environmental Protection
gency, 2021) and the average electricity consumption of an EV is assumed

s 19 kWh per 100 km (database, 2022).
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Fig. 1. Prices per km for electricity and gasoline-powered cars based on electricity and gasoline prices in Kyrgyzstan (KGZ), Kazakhstan (KAZ), Tajikistan (TJK) and Uzbekistan
(UZB), compared to world median values (WLD) – data from the World Bank (The World Bank, 2022a,b).
and 2016), the ratio of electricity price to gasoline price is the lowest
in Kyrgyzstan in 2014 and second-lowest (to Uzbekistan) in 2016 out of
the Central Asian countries in Fig. 1. This supports the assertions that,
firstly, Kyrgyzstan is a promising region for road vehicle electrification
based on the projected running costs of electric vehicles, and, secondly,
that the results in this study are applicable to the wider Central Asian
region.

This paper was written during the 2022 Russian invasion of Ukraine,
that has had and will continue to have significant impacts on gasoline
prices around the world. Though the specific effects on Kyrgyz gasoline
prices are beyond the scope of this paper, we recommend that further
work be undertaken on researching what the mid- to long-term effects
of the conflict will be on the relative prices of gasoline and electricity
in Kyrgyzstan.

3. Methodology

3.1. Data collection

3.1.1. Vehicle registrations and sales
We analysed the structure of the current vehicle market in Kyr-

gyzstan (considering both ICEVs and EVs) to derive insights about
the potential size of the future EV market. Unlike other countries
where statistics on the vehicle market are published on a regular basis,
information on the transport sector in Kyrgyzstan is extremely scarce.
In most European countries, information about the vehicle market is
publicly accessible through both national entities like the UK Driver &
Vehicle Licensing Agency, the German Kraftfahrtbundesamt and spe-
cialised non-governmental organisations like the International Council
on Clean Transportation (ICCT). The ICCT publishes the European
Vehicle Market Statistics Pocketbook on a regular basis and provides
extensive data and analysis on technical information, emission levels,
and registration volumes for most EU member states. In Kyrgyzstan,
the National Statistics Committee publishes data on total imports of
vehicles, fuel import and fuel consumption, total turnover from the
sale of vehicles in the country, passengers carried by types of transport
and the number of traffic accidents. There is no publicly available
information on the age, engine displacement, emissions, fuel type,
fuel efficiency, or market share of manufacturers or types of vehicles.
General vehicle registration statistics were obtained from press releases
from the State Registration Service (SRS), as the SRS itself is not
publishing official statistics. Online vehicle sales platforms were the
main source of data on used vehicles. The data collection effort was
complemented by visits to individual car dealerships and the open-air
car market outside Bishkek.
90
Additionally, specialised car sale-related print publications and ded-
icated Instagram accounts were reviewed. The online sales platforms
that were analysed included www.mashina.kg, www.cars.kg, and www.
driver.kg The criteria for the selection of the platforms was based on
a minimum number of 5000 cars available for sale. When combined,
the three platforms list more than 50,000 offers that are younger than
three months. Search queries with set parameters were undertaken on
a weekly basis in the period of May to June 2018. The offers on the
platforms were analysed to derive age, price, engine size, fuel type, and
vehicle classification profiles of the vehicles on offer based on the share
of offers corresponding to the set parameter. Altogether, more than a
million data points were analysed. Information from corporate auctions
and sales from car rental companies were excluded from the research
as these are rare, difficult to identify, and not well documented.

3.1.2. Policy analysis and stakeholder interviews
Analysis of relevant policy documents and interviews with expert

stakeholders in the transport sector helped collect data and gain in-
sights about the possible options for promoting EVs in the country.
Semi-structured interviews with 23 key stakeholders from the public
and the private sector were carried out. The four sections of the inter-
view included overall assessment of the car market trends, challenges
for EV deployment, role of the government and priority policy mea-
sures. In the last three sections the interviewees were asked to identify
main obstacles, describe the current and potential government actions
and what should be the priority measures. The interviewees included 2
representatives from the Ministry of Economy, 2 representatives of the
Ministry of Transport, the Directors of the Bishkek Transport Manage-
ment Department and the Bishkek Trolleybus Management company, 3
owners of electric vehicles, 2 car dealers, 1 director of a taxi company,
2 vehicle service centres, 10 individual taxi drivers and 1 supplier of
EV chargers. Interviews were undertaken in Russian or Kyrgyz.

3.2. Total cost of ownership (TCO) analysis

3.2.1. TCO model
A model to estimate the TCO of EVs and ICEVs using parameters

adjusted for Kyrgyzstan was developed: for this study, a 5 year window
was used as a basis on which to compare TCO between EVs and ICEVs.
Cost differences according to car class were conducted through pairwise
comparisons. For the calculations, technical data of the latest car
generation was used. Retail price, engine size and fuel efficiency data
were obtained from the official websites of the dealers or manufacturers
respectively.

http://www.mashina.kg
http://www.cars.kg
http://www.driver.kg
http://www.driver.kg
http://www.driver.kg
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Table 1
Parameters used for the calculation of TCO for EVs and ICEVs.
Propulsion Model Engine power (kW) Retail price (US$) Consumption (per 100 km)

ICEV Kia Sportage 112 31,100 8.2 l
EV Nissan Leaf 110 29,990 18.6 kWh
ICEV Chevrolet Cobalt 78 13,400 6.2 l
EV Dongfeng S50EV 90 22,000 14.3 kWh
ICEV Renault Kaptur 86 19,600 7.4 l
EV JAC iEV7s 84 28,500 13.9 kWh
a

The parameters used for the TCO assessment in this paper can be
ivided into two main groups: the purchase costs (initial purchase
rice, import tariffs), and the operating costs (annual fuel costs, yearly
utomobile tax, maintenance costs). The formula that has been used to
alculate the TCO for both EVs and ICEVs in Kyrgyzstan is (1).

𝐶𝑂 =
5
∑

𝑡=1

𝐼 + 𝑓 ⋅ 𝑚 ⋅ 𝑒 + 𝑎 + 𝑥
(1 + 𝑟)𝑡

(1)

here 𝐼 is the vehicle’s initial price (US$), 𝑓 is the annual fuel or
lectricity price (US$/l or US$/kWh), 𝑡 is time (years), 𝑚 is the annual
istance travelled (km), 𝑒 is the vehicle’s conversion efficiency from fuel
r electricity (l/km or kWh/km), 𝑎 is the vehicle’s annual maintenance
ost (US$), 𝑥 is the annual tax (US$) and 𝑟 is the annual discount rate.

.2.2. Vehicle comparison
To compare TCO of EVs and ICEVs ‘like for like’, pairs of car models

ere selected in terms of size and peak power output (in accordance
ith the approaches used in Hoekstra et al. (2017) and Lévay et al.
2017)). The choice of EVs for the comparisons was made based on
he availability on regional markets and certification for the Eurasian
conomic Union (EAEU) market. The three EV models selected are
issan Leaf, Dongfeng S50EV and the JAC iEV7s. The justification for
hese three vehicles is the following: the Nissan Leaf is one of the
est-selling EVs in the world; the Dongfeng S50EV is now on sale in
ishkek (Ministry of Economy and Commerce of the Kyrgyz Republic,
022) and is a popular EV in Russia; the JAC iEV7s is available in
he EAEU market and manufactured in Kazakhstan. The corresponding
CEVs for the Nissan, Dongfeng and JAC respectively are the Kia
portage, the Chevrolet Cobalt and the Renault Kaptur. These were
elected as they are similar in output power and size. Details of all
odels are given in Table 1.

.2.3. TCO assumptions
The assumptions required to perform the calculation in (1) were

nformed by research of policy documents and interviews with drivers
nd vehicle repair service providers in Kyrgyzstan. The assumptions are
tated as follows:

• EVs in Kyrgyzstan are exempt from import duties. As of
2020, the import duty on vehicles powered purely by battery and
electric motor is zero (Pwc, 2021).

• ICEVs in Kyrgyzstan are subject to an import tariff. This
tariff, which is notionally based on 5% of the average market
value of the vehicle type, depends on the category of vehicle
(e.g. passenger car), the country of origin during import (whether
it is within the EAEU or not), the year of production and the
engine capacity (in cubic centimetres). Import duty for ICEVs can
be calculated using an online tool from the SRS (State Registration
Service of the Kyrgyz Republic, 2022b).

• EVs in Kyrgyzstan are exempt from annual registration tax.
In 2019, the SRS declared that EVs are exempt from such charges
(Kabar, 2019).

• ICEVs in Kyrgyzstan are subject to an annual re-registration
tax. This tariff, which is notionally based on 0.3% of the average
market value of the vehicle type, depends on the category of
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vehicle (e.g., passenger car), the manufacturer country (whether t
it is within the EAEU or not), the year of production and the
engine capacity (in cubic centimetres). Annual re-registration
taxes for ICEVs can be calculated using an online tool from the
SRS (State Registration Service of the Kyrgyz Republic, 2022a).

• ICEV owners pay a higher relative fixed annual maintenance
cost. The yearly maintenance cost for ICEVs is assumed to be
US$88, which was reported as the average for costs of engine
oil, transmission fluid, and coolant replacements by interviewed
vehicle dealerships and garages in Bishkek. Other maintenance
costs were excluded as these are assumed to be similar for both
EVs and ICEVs.

• The cost of insurance is not included for EVs or ICEVs. Motor
vehicle insurance is not mandatory in Kyrgyzstan, therefore these
costs were left out of analysis.

• The annual distance driven for both ICEVs and EVs is as-
sumed to be 14,000 km. Based on interviews with drivers, this
was taken to be a reasonable assumption for Bishkek residents.

4. Results

4.1. Characteristics of the passenger vehicle market

Unlike other countries where statistics on the vehicle market are
published on a regular basis, information on the transport sector in
Kyrgyzstan is extremely scarce. In most European countries, infor-
mation about the vehicle market is publicly accessible through both
national entities like the UK Vehicle Certification Agency, the German
Kraftfahrtbundesamt and specialised non-governmental organisations
like the International Council on Clean Transportation (ICCT). The
ICCT publishes the European Vehicle Market Statistics Pocketbook on
a regular basis and provides extensive data and analysis on techni-
cal information, emission levels, and registration volumes for most
EU member states. In Kyrgyzstan, the National Statistics Committee
publishes data on total imports of vehicles, fuel import and fuel con-
sumption, total turnover from the sale of vehicles in the country,
passengers carried by types of transport and the number of traffic
accidents. There is no publicly available information on the age, engine
displacement, emissions, fuel type, fuel efficiency, or market share of
manufacturers or types of vehicles.

The data available from the SRS, the newly registered vehicles
(i.e. new vehicles plus imported second hand vehicles) is shown in
Table 2.

Results presented in this paper allow for a more detailed character-
isation of the vehicle supply in the country. In comparison to the total
number of newly registered vehicles (Table 2), according to the car
dealerships interviewed the market for new vehicles is notably small:
used vehicles dominate the market. As in many developing countries,
the Kyrgyz car market mainly consists of second-hand cars imported
from developed countries. Based on the desk research and analysis
of available car import data, we estimate that more than 70% of the
passenger cars in the Kyrgyz market are older than 10 years, and that
the average age of passenger cars in the country is estimated to be just
over 16 years.

Fig. 2 shows the results of the analysis of sales offers based on the
ge of vehicles. The legend below the chart shows which colour boxplot

he age (years), denoted by 𝑥, corresponds to. According to our analysis,
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Table 2
Newly registered vehicles in Kyrgyzstan by year, 2012–2019.
Source: State Registration Service of Kyrgyzstan.

2012 2013 2014 2015 2016 2017 2018 2019

Newly registered vehicles 118,520 145,209 155,989 93,772 101,886 137,697 344,550 440,011
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Fig. 2. Share of vehicles surveyed by age, years. (For interpretation of the references
to colour in this figure legend, the reader is referred to the web version of this article.)

Fig. 3. Share of vehicles surveyed by asking price, US$US.

uring the study period (May–June 2018) across the different sales
latforms, less than 10% of the vehicles offered on the Kyrgyz market
ere younger than 5 years. The relatively large interquartile range for
his vehicle group suggests that the market for new vehicles during this
eriod was dynamic with the share of vehicles offer across the platforms
anging between 2%–19%.
Fig. 3 shows the results of analysis of the sales offers in terms

of price (all prices converted to US$). As before, the legend shows
which boxplot corresponds to what vehicle price, again denoted by 𝑥,
racket. Our analysis suggests that the willingness to pay for vehicles in
yrgyzstan is low. More than 70% of car offers have an asking price of
ess than US$10,000. Interviews with car dealers suggest that there is,
owever, a growing number of customers looking at purchasing more
xpensive cars costing upwards from US$20,000.
Fig. 4 shows the breakdown of sales offers by body type. Sedans

ppear to be the preferred type of vehicle in Kyrgyzstan followed by
UVs. Interviews with car dealers suggested that SUVs are increasing
n popularity, especially among customers with higher purchasing ca-
acity. Drivers for this demand are persistently low fuel prices and an
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spiration on the side of the customers to demonstrate social position. p
Fig. 4. Share of vehicles surveyed by body type classification.

Fig. 5. Share of vehicles surveyed by engine size, litres.

Fig. 5 shows the breakdown of sales offers by engine capacity. While
fuel economy has not been indicated to be a major driver for purchasing
decisions and fuel consumption of more than 10 L/100 km to be
considered normal, our analysis of vehicles on the market demonstrate
that the mean engine capacity is just over 2 litres. In Europe, the engine
size of new vehicles has decreased from just under 2 litres in 2009 to
1.60 litres in 2017 (ICCT, 2017).

.2. TCO assessment of EVs vs. ICEVs in the Kyrgyz context

The results from the calculation of total cost of ownership over a
eriod of 5 years is presented in Fig. 6.
The results in Fig. 6 demonstrate that under the current conditions

n Kyrgyzstan, EVs can have a lower total cost of ownership against
similar vehicle with an internal combustion engine. However, it is
vident that this is not typically the case: in Fig. 6, only the Nissan
eaf offers a lower TCO than the Kia Sportage; the Dongfeng S50EV
nd JAC iEV7s are both more expensive than their ICEV counterparts.
he data in Fig. 6 suggests that cost-competitiveness between EVs and
CEVs is more likely for larger and higher-powered vehicles, for which
he ICEV version has a higher retail price.
A limitation of the TCO analysis is that the cost of charging infras-

ructure has not been considered. Such costs can be significant and
revent customers from opting for electric vehicles. While household
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Fig. 6. Total cost of ownership for different EV and ICEV models over 5 years.

evel charging stations cost several hundred US$, the costs of fast charg-
ng stations can cost anywhere in the range US$2000–10,000. Another
imitation of the analysis is the difficulty in calculating the avoided
ost of pollution and emissions of GHGs. If these were considered,
he economic attractiveness of EVs in Kyrgyzstan would improve even
urther as a result of the low grid emissions in the country and the high
evel of pollution of the existing vehicle fleet.

. Policy recommendations for accelerating EV deployment in
yrgyzstan

The policy recommendations based on the analysis presented in
his paper are relevant to many LMICs, particularly in Central Asia
here countries share a common past and have similar energy supply
tructures and transport systems.
A transition to EVs in Kyrgyzstan is likely to produce significant

nvironmental and economic benefits. At the level of the household,
Vs can save costs on transport. Taxi and delivery services, whose
leets cover larger distances, are among the potential beneficiaries with
argest gains from switching to EVs.
The government can also reduce costs from switching to EVs. Cur-

ently, government offices in Bishkek are allocated 50 litres of fuel
equivalent to about US$25) per vehicle per week. According to in-
erviewed government officials, this is enough to cover approximately
00–350 km per week. If the government vehicles were electric, driving
he same distance could cost only a small fraction of these costs (Fig. 1),
leading to a significant reduction in costs for the public budget. Saving
costs on fuel for companies and households could free up resources for
productive investments, thus driving economic activity. At the macroe-
conomic level, EVs can help reduce spending of foreign exchange on
fuel imports and spur entrepreneurship and job creation. The recent
removal of import duties and taxes for EVs has demonstrated the Kyrgyz
government’s interest in promoting electric vehicles. Nevertheless, to
capitalise on the benefits that EVs offer, additional policy efforts and
active mobilisation of private investment will be required as well.
Several interventions are identified in the subsections below, which if
implemented simultaneously could accelerate the adoption and use of
EVs.

5.1. Awareness raising

Most of the experts interviewed highlighted that the level of aware-
ness about EVs of the average car owner in Kyrgyzstan is very limited.
This was confirmed by interviews with taxi drivers and vehicle service
centres. While these interviews were not representative of the entire
population, it was notable that significant misunderstandings about EVs
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exist in Kyrgyzstan. Some individuals were not aware that vehicles
can run on electricity, and others believed that EVs can only travel at
speeds of less than 50 km/h or that they could only be used for short
distances. Making information on EVs, their benefits and disadvantages
in local languages is likely to help change public perceptions about
such technologies. In other countries, efforts to increase the general
knowledge about electric vehicles are supported by government. In
the UK for example, a cross-departmental body is working with local
authorities on developing and deploying communication campaigns
that are aimed at helping the roll-out of EVs (Heidrich et al., 2017).

5.2. Government procurement

There was a general agreement between the interviewed individ-
uals that the government should lead by example. Suggestions were
made that some of the government offices or public companies should
progressively switch their fleets to electric to demonstrate EV tech-
nologies and help inform the average consumer of their benefits. Such
procurement could also help in increasing the availability of used
electric vehicles on the market in the medium term. Existing discussions
to develop legislation on green procurement in the country could
provide a legal basis for government procurement of EVs and secure
funding through allocations from the central budget. As demonstrated
in Section 3.2.2, the cost of ownership of EVs can be lower than for
ICEVs and, over time, the savings in operational costs will offset the
initial difference in purchase price. Government procurement of EVs is
likely to attract attention from international donors and could help the
Kyrgyz governments secure additional concessional finance or grants
from international sources.

5.3. Investments in charging infrastructure

At the initial stage of this research in 2018, there were no public
charging stations in the country. One of the EV owners interviewed
in 2018 as part of the research highlighted that they had received
permission from the management of a commercial centre to charge
their EV in the parking lot of the centre through a standard AC plug.
The availability of charging infrastructure has been shown to be one
of the main factors influencing the adoption of EVs (Sierzchula et al.,
2014).

As of January 2022, there are 10 public charging stations for EVs
in the capital Bishkek. The network of charging station has been built
in the course of 2021 and is reported to be fully operational. Charging
at one of the 10 chargers is free of charge. The lack of charging infras-
tructure is considered a stress factor for owners of EVs in Kyrgyzstan.
The recent establishment of a network of charging stations is expected
to help reduce the range anxiety of EV owners and overcome one of
the concerns of potential adopters. Fast charging stations, which are
the preferred option for charging infrastructure outside cities, are yet
to be installed along the major transport corridors of the country.

Particularly on routes like Bishkek–Karakol, Bishkek–Osh, Bishkek–
Torugat, fast charging stations could enable long distance EV travel.
The development of charging infrastructure could be pursued in the
framework of public private partnerships or, like in the case of Georgia,
by the private sector with limited support from government. Important
enabler for the development of charging infrastructure are technical
standards and regulations about the type, safety and installation of
charging stations. It is important that such standards are adopted
through a process of consultation with experts from the energy utilities,
EV owners, vehicle importers and electrical installers.

5.4. Financial incentives and access to capital

The recently adopted import duty exemption for EVs has the po-

tential to increase the imports of electric vehicles into Kyrgyzstan.
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However, against the high initial purchase price of EVs (Fig. 6), the
exemption is shown to make a relatively marginal difference to the TCO
of EVs. As was shown in Fig. 3, only 12.5% of passenger cars offered
n the market are in the same price category as passenger EVs (above
S$20,000). Enabling a larger share of the population to afford EVs
ould require additional promotion instruments. Amongst interviewed
takeholders in Kyrgyzstan, several experts were supportive of subsidies
nd tax rebates. Stakeholders from the public sector were, however,
enerally sceptical of the government’s ability to afford such tools to
romote passenger vehicles and stated that the government is more
ikely to channel such funds to public transport. Additional funds
or subsidies would have to be raised through taxation or charges,
hich could be unpopular. One of the options proposed was to explore
ossibilities for introducing a levy on the sale of petrol and diesel and
se the proceeds to offer a subsidy towards the purchase of an electric
ehicle.
Leasing can also be used to tackle the issue of the upfront cost of

Vs: by buying a vehicle on a credit basis, the fuel and maintenance
avings can more practically offset the higher capital costs. Until now,
easing is not a common practice in Kyrgyzstan. However, in the
ramework of this research one local company has been identified
hich offers vehicle leasing for electric vehicles (Aiyl Bank, 2021).

The European Bank of Reconstruction and Development (EBRD) has
introduced in Kyrgyzstan a financing scheme for energy efficiency and
renewable energy products called KyrSEFF which offers low interest
loans and grants to households and companies. As of January 2022,
the programme does not cover EVs, however the energy efficiency gains
and GHG mitigation arising from the switch to EVs suggest that it could
be worthwhile considering EVs for inclusion into the programme.

5.5. Capacity development

EVs are a new technology in Kyrgyzstan and large-scale adop-
tion would require that capacities at various levels are developed for
their promotion, marketing, servicing and operation. Currently, there
is limited understanding among policy makers about which promotion
instruments for EVs could be most effective. Interviews with policy
makers suggested the need to inform policy makers about possible
promotion instruments, their design aspects, advantages and disad-
vantages. For example, the recent removal of import duties was im-
plemented with limited assessment of the policy impact on EVs. The
rule was adopted as part of a more general import duty reform aimed
primarily at the renewal of the general vehicle fleet in the country. Ef-
fective implementation of the new rule would also require development
of capacities at relevant agencies in Kyrgyzstan. Interviews with the
Tax Authority in Kyrgyzstan suggested that tax officers have difficulty
distinguishing between EVs and ICEVs, and therefore expose EV owners
and potential buyers to a risk of paying higher taxes based on vehicle
purchase value and not engine capacity as is the case for ICEVs.

There is a need to develop capacities also along the value chain
of vehicle marketing, sales and servicing. Interviews conducted with
vehicle dealers suggested that sales officers have limited awareness
about vehicle emissions and fuel efficiency. Amongst the service centres
interviewed, only one company was identified which has staff trained
on servicing hybrid vehicles. In late 2021, a local dealership of Tesla
has opened doors in Bishkek and is offering services for Tesla mod-
els (Teslacenter kg, 2022). Government supported demonstration of
EVs and targeted training for dealers and service providers could help
develop capacities and establish confidence.

5.6. Summary

All the interventions listed above are likely to require the develop-
ment of amendments and additions to existing laws, regulations, and
other legislative acts of the Kyrgyz Republic and Central Asia. Specifi-
cally, new legislation in the area of manufacturing, import, installation
94
and operation electric transport, related equipment and components
thereof might be required. With regards to the technical standards, it is
important to establish simplified procedures and streamline legislation
regarding the siting, land acquisition, construction and grid connection
of electric vehicle charging and servicing infrastructure.

6. Conclusion and further work

The purpose of this research has been to provide an analysis of the
situation with electric vehicles in Kyrgyzstan, review the existing policy
framework and present options for accelerated adoption. An assessment
of the total costs of ownership was also part of the analysis. It has been
shown that different types of EVs are already present in Kyrgyzstan.
Their penetration level is low as a result of factors related to their costs,
lack of knowledge about EV technologies and their advantages, and
limited availability of EVs on the Kyrgyz market. Several measures were
identified which could facilitate a wider adoption of EVs. These include
awareness creation, government procurement, financial incentives and
capacity development.

Recent policy changes offer hope for the deployment of EVs in
Kyrgyzstan. Nevertheless, avoiding bottlenecks to a sustainable mar-
ket development and a fast transition to sustainable transport would
require additional research. For example, it would be important to
analyse the public perceptions towards EVs and obtain better under-
standing about driving patterns, to further understand the technical
requirements for EVs in the Kyrgyz context. Quantification of the envi-
ronmental and health benefits of EVs would also help substantiate the
discussions in the country about different pollution mitigation options.
Assessments of the impacts on the electricity grid under different EV
deployment scenarios could inform plans for charging system devel-
opment and future energy investments. Finally, policies to support EV
adoption in Kyrgyzstan must be placed within a robust set of policies
for transport-specific climate change mitigation and adaptation. This
includes making the transition to EVs part of a wider agenda on
sustainable transport, including – particularly in urban areas – specific
focus on public transport provision and infrastructure for walking and
cycling.

This paper was written during the 2022 Russian invasion of Ukraine,
that has had and will continue to have significant impacts on gasoline
prices around the world. Though the specific effects on Kyrgyz gasoline
prices are beyond the scope of this paper, we recommend that further
work be undertaken on researching what the mid- to long-term effects
of the conflict will be on the relative prices of gasoline and electricity
in Kyrgyzstan.
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