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In recent years, energy shortage and environmental pollution have greatly
promoted the rapid development of electric vehicles in the industry. With the
growing importance of environmental issues, replacing fossil fuel sources with
renewable energies has become a necessity. A large part of environmental
pollution is related to the transportation sector. Replacing fossil fuel vehicles
with electric vehicles is a suitable solution to reduce environmental pollution
and energy consumption. The development of electric vehicles in Iran has
many challenges, such as charging stations, the high price of electric vehicles,
low mileage, and most importantly, the cheap price of fuel. Therefore, in this
article, the scenarios of the development of electric vehicles in Iran are
examined. For this purpose, 4 scenarios are defined in Vensim software. In
these scenarios, two important parameters of fuel price and environmental
issues are considered. The results show that fuel price reform will lead to
faster growth of electric vehicles and the higher the slope of fuel price reform
will lead to faster growth of electric vehicles. Also, the results show that the
environmental problem alone cannot be the reason for the rapid growth of
electric vehicles in Iran, but as a primary parameter, it plays a significant role
in the growth of these cars.

Introduction
The emission of greenhouse gases has led to global
climate change by increasing the earth's temperature
during the last century. One of the major sectors in
the emission of greenhouse gases is the
transportation sector, which produces nearly 25% of
global CO2 emissions. Shifting global energy
demand from fossil fuels to clean energy requires
replacing fuel-based vehicles with electric vehicles.
Accordingly, the electrification of commercial
vehicles is a promising opportunity to significantly
reduce greenhouse gas emissions, making vehicle
electrification an important research area. The
success of electric vehicles is driven by several
factors. It is necessary to support sustainable
policies. Public spending on subsidies and
incentives for electric vehicles will almost double in
2021. A growing number of countries have
committed to phasing out internal combustion
engines or have ambitious goals for wvehicle
electrification for decades to come.

The main contributions of this article are as
follows:
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e Economic and technical justification of
electric vehicle development compared to
other cars

e Examining the challenges of electric vehicle
sin Iran

e Development scenarios of electric vehicles
in Iran in a 10-year period

e Proposing suitable solutions for the rapid
development of electric vehicles in Iran

There are many challenges in the development

of electric vehicles in Iran, the most important of
which are as follows:

e Low price of fossil fuel

e Charging infrastructure

e Public interest in accepting electric vehicles

e Environmental pollution related to battery
recycling

e Electric vehicle security

In Table 1, electric vehicles and fuel cars are

compared. The costs of fuel cars with subsidized
price and real price have been calculated and
compared with the cost of electric vehicles, which
shows that the cost of electric vehicles is much
lower.
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Tablel. Comparing the consumption cost of an electric vehicle with a fuel car in a 100 kilometer journey

Fuel car Electric vehicle
The amount of consumption for traveling 10 liters 13.78 KWh
100 km
The current price of fuel/electricity in Iran ~ 1500-3000 Tomans per liter of 100 Tomans per kWh of electricity
is in Tomans fuel consumption consumption

Actual price of fuel/electricity in Tomans

The total cost of traveling 100 kilometers
based on the current price (Tomans)
The total cost of traveling 100 kilometers
based on the real price (Tomans)

28500 Tomans per liter of fuel
consumption

15000-30,000

285,000

9975 Tomans per kWh of electricity
consumption

1378

134,455

Description of the proposed method

In this article, the dynamic system model is used to
investigate the effect of different scenarios on EV
development in Iran. One of the parameters that can
affect the expansion of electric vehicles is the real
price of fuel. Another parameter that can indirectly
affect the development of electric vehicles in Iran is
environmental issues that cannot directly promote
the electric vehicle industry with financial support.
In this article, 4 scenarios are examined: In the first
scenario, it is assumed that the price of fuel in Iran
will be modified in the form of a linear function, in
this scenario, the price of fuel will grow over 10
years with a linear function with a slope of 0.09,
until after this period, it will reach the real value. In
the second scenario, participation in the carbon
emission trade scheme is also added as an
environmental stimulus to the first scenario. In the
third scenario, the real price of fuel without subsidy
is considered, and assuming that the real price of
fuel in the current situation in the Persian Gulf is
about 0.80 dollars, this value is considered as the
initial value, which in The length of 10 years
increases with a very slow slope, the slope of this
graph is extracted by examining the price of fuel in
the past years and the actual price of fuel is
predicted for the next 10 years. In the fourth
scenario, both the real price of fuel and the
participation carbon emission trade scheme are
considered.

Conclusion

The simulation was done with Vensim software.
The total amount of electric vehicles predicted in
the period 1402-1412 is shown in Figl. In 1412, the
total number of electric vehicles will reach 482,335,
526,234, 1,021,947 and 1,332,506 in scenario 1 to
4. It should be noted that the difference between
scenario 1 and scenario 3 is in the price of fuel. In
scenario 1, the price of fuel is in the form of
subsidies, which will decrease over time and the
price of fuel will become real in 1412. But in
scenario 3, the real price of fuel is considered from
the very beginning, so the number of electric
vehicle in scenario 3 is more at the beginning, so

the payment of fuel price subsidies prevents the
growth of electric vehicles, and in scenarios 2 and

4, where the real price of gasoline is considered.

The number of electric vehicles is about twice the
number of scenarios 1 and 2. Due to the fact that in
scenario 1, the price of fuel becomes real over time,
so the slope of the growth graph of electric vehicles
increases over time in this scenario, and its slope in
1412, when the price has fully become real, is equal
to the slope of the scenario 3 graph. The following 6
points can be taken from the diagram:
By comparing scenario 3 and 4, it can be
understood that participation in carbon
emission trade scheme has a greater effect in
the beginning, for example, in 1407, the
difference between scenario 4 and 3 is
52.5%, while this ratio for 1412 is about
29%. Therefore, participation in carbon
emission trade scheme cannot cause rapid
growth by stimulating investment, but it is
more effective as a driving force in the
beginning.
If the prices are not corrected quickly,
participation in carbon emission trade
scheme will not have much effect.
The effect of fuel price is greater than the
effect of the carbon emission trade scheme,
that's why in scenario 1 and 2 in the early
years when the price is not real, the rapid
growth happens in 1408 and after the price
of fuel approaches the real price.

The following suggestions can be made for the
better development of electric vehicles in Iran:
In order to be more effective, government
subsidy should be paid to the final consumer.
Participation in carbon emission trade
scheme can be useful as an initial stimulus in
the short term.
The slope of fuel price correction in Iran
should be non-smooth for the faster
expansion of electric vehicles.
No need to pay subsidy directly to the
producer
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The number of electric cars in 4 scenarios
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Fig. 1. Development scenarios of electric vehicles in Iran
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1. Electric Vehicle (EV)
2. Plug-in Hybrid Electric Vehicle (PHEV)
3. Battery Electric Vehicle (BEV)
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1. Willingness To Invest (WTI)

2. Total Cost of EV (TCE)

3. Total Cost of Fuel vehicle (TCF)
4. Convenience Of EV Use

5. Convenience Of Charging
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