Does fuel price affect the sale of electric cars?

Introduction

With climate change being a major issue globally, governments
have been looking at solutions to reduce the carbon emissions of
their people. One of the solutions that has been proposed is the
usage of electric vehicles (EVs), the idea being that EVs produce
no greenhouse gasses as they can be powered by renewable
energies, while petrol or diesel cars run on fossil fuels and are a
key contributor to climate change.

The issue that arises with trying to implement EVs is that
people will not switch to using them without having a strong
incentive.

Aim

Our aim was to analyse the correlation between the prices of
fuel in major EU countries and the sale of EVs to see if changing
these prices incentivise people to buy EVs. We also aimed to
look at how the GDP per capita of these major countries affected
the sale of EVs to investigate other factors that could influence
people's decisions.

Approach

1. We collected and analysed data on fuel prices from 2015 to

2024 for 16 countries in the Euro zone :

>  Plotted and analysed the history of prices of diesel and
petrol 95 with tax, without tax, and the tax percentage
increase.

2. We focused on more recent (2022) data to find factors

influencing registration of EVs.

> Plotted the % of Electrical + hybrid vehicle out of total
vehicle registrations with the change in diesel price since
2019.

> Then plotted the Registration of EVs with the price of diesel.

> Next, plotted the Registration of EVs with GDP per capita.

3. Finally, we analysed our graphs to find the conclusions to our
questions.
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We observed that prices of diesel and petrol 95 varied between 2015
and 2024: if we look at price of petrol 95 with tax per liter, it has a
mean of 1.44€ and a very large range of 0.79€. This shows that the
price of fuel has been around 1.44€ and varied by 0.79€ from 2015 to
2024.

We found that prices of Petrol 95 and Diesel are highly correlated with

a positive correlation coefficient of 97.6%, we therefore decided to only
use Diesel for the remainder of our analyses as representative of both

fuel types.

We also found that the level of tax is highly negatively correlated to the
price of diesel with a correlation coefficient of -96.7%.

We found that there is no correlation between the price increase of fuel
between 2019 and 2022 and the registration of new EVs as a % of
total, « EV registrations » as they only had a correlation 36.8%. This led
us to think that instead of the price increase maybe the price of fuel
itself caused sales of EVs to change.

We discovered a clearer correlation between the price of diesel in 2022
and the EV registrations : 73.1% yet we observed 2 countries
(represented by red dots) which were outliers: Greece and
Luxembourg. Whenwe remove those two countries the correlation
jumps to 93.4% a clear trend, the higher the price of fuel, the more EVs
are sold.

Similar to the correlation with the price of diesel, we first found that
there was no strong correlation between GDP per capita and EV
registrations 57.9%.

However, 2 clear outliers appear : with very high GDP per capita not
sufficiently reflected in the EV registrations% : Ireland and
Luxembourg.

Taking those two countries out, the correlation is much stronger 88.4%.

Correlation Analysis

Conclusion
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We used two types of correlation analysis

i,

Between two sets of data varying over time by using the « Correl » function in Excel which provides a
correlation coefficient.

Between two sets of data varying between countries, by using the linear trend line option in Excel
applied to a scatter plot and adding the R? (‘R square’) calculation - which shows if the variationin the
dependent variable is predictable from the independent variable.

To find the correlation coefficient between the two variables, | find the square root of R2 and multiply it
by 10 to get it as a percentage. The closer it is to 100%, the stronger the correlation.
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In conclusion, based of our first set of findings, we made an interesting
discovery : Governments lower the tax on fuel when fuel prices are
rising. They also increase tax if prices fall. We were able to conclude
that they do this do not let the price fall too low which would incentivise
people to use diesel or petrol cars, nor let prices rise too high which
would anger people.

Our second set of findings showed us that : the percentage price
increase of fuel doesn'’t incentivise people to buy an electric car, it is
simpler than that. The answer is that on average the higher the cost of
fuel, the more people buy EVs. Therefore, we can conclude that if we
want more people to buy EVs, governments need to tax fuel in a way
that keeps the price high.

Finally, our third set of findings showed us that : the wealthier the
country by GDP per capita, the more their people purchase EVs. This is
likely because wealthier countries can afford to build better infrastructure
for EVs and give better subsidies towards, which further incentivises
people to buy EVs.
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