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Abstract - With the depletion of the fossil fuels especially 
petrol and diesel, there is no other alternative than to shift the 
transport sector to alternative fuels. In this regards, Electric 
vehicle is one of the upcoming technologies with the potential 
to phase out the IC engine vehicle.  In addition to the 
alternative to the fossil fuels, the electric vehicle has an added 
advantage of reducing the green house gas emission. Looking 
at this the Government of Nepal has developed various plans 
and policies regarding the  promotion of electric vehicle like 
SNDC and SDG-7. The study aims to determine the major 
challenges and barriers for the promotion of the electric 
vehicle for the sustainable use in Nepal. In present context 
around 1.9 million tonnes of CO2-eq is emitted from the 
vehicles used in Nepal. While the small passenger transports 
like tempo and e-rickshaw are dependent on electricity, most 
of the passenger and freight vehicles is completely dependent 
on  fossil fuels  for energy generation. While cost of the electric 
vehicle is the major concern from the users point of view, 
managing the electric supply for the charging along with the 
management of energy flow from the grid is major concern for 
the decision makers.  
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1. INTRODUCTION 
The first electric vehicle was built by Frenchman Gustav 
Trauve in 1881. It was a tricycle powered by a 0.1 HP dc 
motor fed by lead-acid batteries (M. Ehsaani, 2005). In the 
meantime, gasoline vehicles were invented. Both the 
gasoline and EV had a competition for about 20-30 years. 
After that advancement of Internal Combustion Engine, its 
reliability, range, speed, cheap gasoline surpassed EV and 
hence development of EV remained disturbed until the 
invention of Chips and advancement in battery technology. 
So, nowadays due to that reason EV has emerged as 
competitive player with advanced gasoline powered 
vehicles. It seems that in future due to increased gasoline 
price and environmental concern electric vehicles will be 
number one again. Many countries already announced in 
the development of EV and cutting gasoline engines 
production plan also shows the bright future. It is even 

more relevant for Nepal because of possibility of 
tremendous renewable energy source i.e., hydropower. 
Electric vehicles depict most reliable solution for the future 
in road transportation field, taking into consideration the 
interest in reducing greenhouse gas emissions (GHGs), as 
well as air and sound pollution (J. Brady et. al., 2011).In 
2015, "Paris declaration on Electro-Mobility and Climate 
Change and Call to Action" has been adopted due to its 
contribution in less GHGs emission. This declaration has as 
a main objective reducing global warming with more than 2 
degrees. This goal is achievable if electric vehicles 
represent 35 % from the total number of vehicles sold until 
2030 ( Lewish et. al., 2021). In order to reach this target, a 
decrease in the acquisition price of the electric vehicles is 
mandatory until it reaches a level closer to that of the 
internal combustion engine vehicles. Nowadays, the most 
expensive part of an electric vehicle is the battery, which 
represents 25 -50 % of the price of the electric vehicle, 
depending of the technology used (Nykvist,  2015). 
Geographically, Nepal is a midsize country with poor 
quality road infrastructure and variable terrain are 
challenges for EV. Tremendous hydro power potentiality 
and surplus electricity in near future is strong point for 
sustainable EV use. Governmental rules/regulations are 
inadequate in different dimensions for the sustainable EV 
use in Nepal. The study is both qualitative and quantitative. 
The analysis of current legal aspects and possible 
improvement, environmental impacts, social aspects etc. 
generally are qualitative analysis while comparative 
economic analysis, pollution analysis, gradeability analysis 
may ask for quantitative analysis. Similar studies in 
national and international practice will be done to get the 
result realistic and implementable for Nepal. The 
introduction of EVs in Nepal has aimed to reduce 
environmental pollution from combustion vehicles. 
Vehicles that run on combustion fuels to power the engine 
are significant components of polluting the environment 
due to the harmful waste gases produced, such as carbon 
dioxide. Major countries globally, for this reason, are 
pushing to have electric vehicles as the standard form of 
transport means to be used rather than gasoline engine 
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powered vehicles. Following the same trend, EVs in Nepal 
are also being promoted. 
 

2. PROMOTION OF ELECTRIC VEHICLES 
The electric vehicles in the road of Nepal are around 1% in 
(MFE Report, 2020). With the country's aim to reduce the 
carbon emission along with increasing the share of the 
electrical vehicle in overall mix, the government has 
developed various plans and policies like Sustainable 
Development Goals-7 goals, Second Nationally determined 
Contribution, Long term strategy for Net Zero emission, 
Environment-friendly Vehicle and Transport Policy, 
National Transport Policy etc. 
2.1 Second Nationally Determined Contribution 
Goal: Formulation of Long-term low GHG emission 
development strategy by 2021 to achieve net-zero GHG 
emission by 2050.  
Target:  

! In 2025, sales of electric vehicle will be 25% of all 
private passenger vehicle sales, comprising of two-
wheeler and 20% of all four-wheeler public passenger 
vehicle sales excluding erickshaws and electric tempos. 
As a consequence, there will be decreased in fossil fuel 
energy demand from 40 PJ to 36 PJ. This target will 
mitigate CO2 eq. emission from 2,988 Gg to 2,734 Gg 
CO2 eq. ·  

! By 2030, electric vehicles sales will increase to cover 
90% of all private passenger (two wheeler and 60% of 
four-wheeler public passenger vehicle excluding e-
rickshaw and etempos. Thus, mitigation of emission will 
be from 3,640 Gg CO2 eq. to 2,619 Gg CO2 eq.  

!  By 2030, develop 200 km of electric rail network to use 
as public travelling as well as freight transportation 
2.2 Sustainable Development Goals  
Goal: Ensure access to affordable, reliable, sustainable, 
and modern energy for all  
Target:  

! By 2030, ensure universal access to affordable, reliable 
and modern energy services ·  

! By 2030, increase substantially the share of renewable 
energy in the global mix ·  

! By 2030, double the global rate of improvement in the 
energy efficiency 

! By 2030, enhance international cooperation to facilitate 
access to clean energy research and technology, 
including renewable energy, energy efficiency and 
advanced and cleaner fossilfuel technology and promote 

investment in energy infrastructure and clean energy 
technology. ·  

! By 2030, expand infrastructure and update technology 
for supplying modern and sustainable energy services 
for all in developing countries, in particular least 
developed countries and small island developing states. 
2.3 National Transport Policy (2002) 

! Co-operating policies and programs that mitigates 
emission from the transport sector 

! Provisions to restrict polluting vehicles restrict the 
operation of vehicles in urban core areas and 
development of cycle tracks 

! Provision to exclude heavy tax on non-polluting 
vehicles 

! Formation of Road Transport Authority for road 
transport management ·  

! Incorporation of National Transport Board to coordinate 
authorities relating to transport 
2.4 Environment-friendly Vehicle and Transport Policy 
(2014) 

! Development and extension of environment-friendly 
and electric vehicles and transportation. · 

! Rules and regulation to allow conversion of technically 
feasible motor vehicles into electric vehicles. ·  

! Aim to achieve exceeding 20% of vehicle fleets to be 
environmentfriendly vehicles by 2020. · 

! Construction of safe cycle tracks and efficient charging 
stations for electric vehicles to reduce emission. 

! Tax reduction and the provision of flow interest loans 
for private consumers to purchase environment-friendly 
vehicles. 

 
3. PRESENT STATUS OF TRANSPORT SECTOR 
According to the Department of Transportation 
Management, Nepal more than 3.9 million vehicles have 
been registered upto Fiscal year 2020/21 and responsible 
for the emissions of 1.7 million tonnes of Co2-eq (MoPE, 
2017). Currently, the annual grate of increase in petrol and 
diesel imports stands at 12.6% and 14.9% respectively , if 
this trend continues a large portion of the GDP shall be 
required for covering the cost of the these imported fuels. 
The current electricity consumption from transport sector is 
2052 mWh. Looking at the energy consumption of the 
Bagmati province only, the energy consumption in transport 
sector is around 14 PJ out of which the contribution of the 
gasoline and diesel is 48.8% and 37.6% respectively.  If this 
trend continues the diesel and petrol consumption in 
transportation sector of Bagmati province will  reach upto 
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8.8 PJ while the petrol will reach 6.3 PJ by 2050 A.D. The 
increase in diesel and petrol consumption will further 
increase the emission released by the electric vehicle and 
hence directly affect the country target of achieving the net 
zero emission by 2050 A.D. Based on long term strategy for 
net zero emission, with existing measures like SDG 7 goals 
and SNDC in place, the emission from the transportation 
sector can be reduced by the 26% in 2030 and 41% in 2050. 
while with additional measures to alternative fuel the 
emissions can be reduced by 30% in 2030 and 97% by 
2050.  
 

4. CHALLENGES AND BARRIERS 
Regarding the Electric vehicle charging infrastructure, the 
academic debate especially on Electric Vehicle Charging 
Station (EVCS) deployment issues is attracting more and 
more attention on a worldwide level. During the last 
decade, EVCS planning problems have been adequately 
examined and are still catching the interest of both 
practitioners and researchers. These studies adopt various 
techniques and methods for locating the stations, thus 
composing a multispectral body of literature. Despite their 
differences, all the EVCS locating approaches have in 
common that they propose a system of EV charging 
networks after taking into consideration technical and 
geographic resources, aiming to facilitate EV users with the 
lowest energy consumption possible ( Yang et. al, 2016). 
Most of the studies have incorporated optimal roll-out 
strategies through taking into account demand and supply 
data. For example, Oda et al., 2018 adopted a mixed 
method that incorporated queuing theory and cost–benefit 
analysis for both mitigating the congestion related to  quick 
charging stations and examining the need for installation of 
new. Another study carried out by Pagani et al., 2019, used 
an agent-based simulation framework along with a 
georeferenced model of the built infrastructure, aiming to 
identify the charging behavior of individual EV users as 
well as the deployment of the EVCSs. When it comes to the 
supply side allocation, though, many scholars have 
followed optimization methods, such as integer 
programming ( Chen et. al., 2013) , genetic algorithms ( 
Alegre et. al., 2017), particle swarm optimization, etc. ( 
Zhang et. al., 2019) to determine the positions of the 
EVCSs. Bouguerra and Layeb employed five Integer Linear 
Programs based on weighted set covering models, resulting 
in optimal infrastructure schemes that could be adopted by 
stakeholders and policy-makers. Maximal covering model 
was also used in a study conducted by Frade et al., aiming 

to define both the number and the capacity of the new 
stations. There are still more studies have taken place in this 
area, some papers develop a framework for assessing entire 
areas instead of individual points, thus formulating spatial 
models ( Zhang et. al., 2019). Csiszár et al., 2019 used 
weighted multicriteria methods to evaluate areas and 
allocate charging stations within an area applying a 
hexagon-based approach and using a greedy algorithm. In 
the same direction, Namdeo et al., 2014 developed a 
methodological framework for multidimensional spatial 
analysis that combines socioeconomic traits and trip 
characteristics for prioritizing the demand-based public 
charging stations. Another research by Victor-Gallardo et 
al., 2019, employed a method that considers supplying 
charging stations in metropolitan areas and providing their 
availability in routes connecting distant places, while 
ensuring the technical feasibility of these locations. Costa et 
al., 2019, proposed the mapping of well-suited sites for 
EVCSs by using GIS analysis in combination with 
knowledge from a survey conducted with local EV experts. 
Zhang et al., 2019, formulated a spatial methodology that 
takes into account a variety of positive and negative factors 
related to walkability in order to determine optimal position 
of the charges. There are few researches done in Nepal 
about different aspects of EV use. Government of Nepal, 
Ministry of Forest and Environment published a paper in 
March 2021 about the Electric Mobility, but it focuses on 
environmental aspects as a target in future theoretically. 
Adhikari et. al, 2020 explains about few barriers in EV use 
in Nepal and lacks to integrate for the sustainable EV 
operation in ground reality. The major challenge and 
barriers for the sustainable use of electric vehicle 
! Electric vehicles should be suitable to operate techno-

financially, environmentally as a sustainable means of 
transportation. The technical parameters like charging 
infrastructures (fast charging) for EV, grade ability, 
ground clearance should be assessed extensively.  
Financial and environmental analysis with other 
transportation means, policy level barriers and their 
solution, social as well as sustainable issues should be 
carefully addressed for electric vehicles in case of 
Nepal. These factors should be studied and solved with 
vigorous studies, surveys, interviews and with 
practical research.  

! To reduce the dependence of fossil fuel and to reduce 
GHG emission, it has been suggested that renewable 
energies, particularly biofuel, may be adopted (Ong 
et.al., 2014). The International Energy Agency has 
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projected that biofuels may supply up to 27% of the 
world’s energy demand for transportation sector by 
2050, reducing CO2 emissions by around 2.1 GT/year 
(Technology Transfer, 2011). However, the use of 
biofuel is not without its challenges. Depending on the 
feed stocks being utilized, biofuel production may 
interfere with human food production and land uses, 
and furthermore, it has not reached sufficient 
technological maturity to produce economical and 
efficient bio fuels. This has resulted in, as yet, low 
adoption of biofuels as alternative energy sources 
(Bio-fuels for transport, 2018). 

! There are few works going on about the studies for 
certain factors for sustainability of EV. Studies 
highlighted many concerns, such as poor distance 
range, lack of recharging networks, long charging 
times, expensive purchase price, fuel cost, as well as 
brand and model availability.  

! The changing time of the electric vehicle is still more 
than the refueling time. Even with the IC engine 
vehicle , the queue in the refueling station is 
increasing. Hence , with EV the concern regarding the 
queue in charging station is one of the major 
challenge. Also, with large amount of EV connected to 
grid at once can cause the  grid instability 

! The feasibility and the locations of the charging 
stations along with skilled man power and safety 
concern during the charging and maintenance of the 
electric vehicle. 

! EVs are a fair bit more expensive than ICE vehicles at 
the moment for a variety of reasons (car companies 
trying to recoup research and development costs, lack 
of meaningful government incentives to encourage 
uptake, costly battery packs), which is a barrier for a 
lot of consumers. The resale of the IC vehicle for the 
promotion of the EV vehicle in itself creates the 
management and logistic issue. The discussion so far 
suggested the different approach, methods, practices of 
charging station infrastructure all around the world but 
the ground reality of Nepal seems different than many 
theories proposed by literatures. The terrain, vehicles 
per person, income level of public, future vehicle 
forecast, mobility rate, employment and business 
areas, tourist areas etc. asks for formulation of country 
specific charging infrastructure model for Nepal. 

5. CONCLUSION 
The study presents the framework for the challenges and 
barriers for the sustainable use of electric vehicle in Nepal. 

Various plans and policies of the Government of Nepal 
along with various commitment made by the country in 
various national and international platforms have been 
thoroughly reviewed. The trend of fuel use increasing at an 
alarming rate which has created burden on country ‘s 
economy whereas there is surplus production of the 
electricity which during off peak period are being wasted. 
Hence the Government of Nepal has Prepared different 
plans for the promotion of EV vehicles.  
The plan developed by the Government are still to come to 
full effect with only about !% of the vehicles in Nepal being 
electric vehicle while utilizing around 2,052 mWh annually. 
The study has listed out several barriers for the promotion 
and sustainable use of electric vehicle. Although it is not 
possible to rank these barriers , the general perception based 
on the various literature and documents is that the major 
influencing factor is high cost of electric vehicle along with 
its repair and maintenance cost, followed by lack of 
sustainable charging solutions for the users while maintaing 
the electricity supply for charging is the major concern for 
the decision makers. As there are is no alternative to reduce 
the consumption of fossil fuels, the promotion of electric 
vehicle for sustainable use in Nepal is a most. In this 
respect, the finding off the study develops the framework 
for accessing the barriers and potential solutions of 
regarding the promotion of electric vehicle. The 
information thus can be utilized by the decision makers to 
develop sustainable plan for the [promotion of electric 
vehicles in Nepal.The transition to EV is still a daunting 
task in case of Nepal and hence proper planning and 
execution along with further study regarding the challenges 
and barriers of ground root level is requires. 
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