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Abstract: Russia and Ukraine engaged in a military battle on February 24, 2022. Russia's 

military actions are viewed as an act of aggression toward Ukraine by the United States, the 

United Kingdom, the European Union, and other nations. The global energy crisis brought 

on by the onset of conflict and international sanctions is unavoidably having an influence on 

the new energy vehicle industry because Russia is the most significant producer and exporter 

of oil in the world. This article will use the counterfactual framework built by ARIMA model 

to study and analyze the impact of the Russian-Ukrainian conflict on the new energy vehicle 

industry. In conclusion, in short term, the cost effect dominates, and in long term, substitution 

effect dominates. This paper innovatively uses an index to examine the relationship between 

the Russian-Ukrainian conflict and the new energy vehicle industry. And it provides reference 

advice for government policy-making and investor portfolio selection. Government should 

vigorously develop the new energy industry, while investors should consider increasing the 

proportion of investment in new energy vehicles. 
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1. Introduction 

On February 24, 2022, a military conflict officially broke out between Russia and Ukraine. This mil-

itary conflict has a large number of impacts all over the world. It is known that Russia is a huge oil 

and energy sources exporting country. And after the Russia-Ukraine military conflict, many countries 

see Russia as an aggressor and have imposed sanctions on Russia in different areas, including oil and 

other energy sources. Traditional energy sources have received a shock, new energy industry has a 

good opportunity for development. The industry of vehicles using new energy was in an unstable 

state since it is a relatively immature industry. The new energy vehicle industry on the international 

market has been severely impacted by the current Russia-Ukraine war. The future of the industry of 

vehicles using new energy is shrouded in uncertainty. This paper investigates how the military con-

flict impacts the new energy vehicle industry. 

On one side, Russia has a close connection with global new energy vehicle market. One of the 

main producers of lithium is Russia, a major supplier of lithium, and a major market for battery cars. 

Kolpakov and Yakovlev believe that with the efforts of dealers and service centers, through domestic 

EV producers and localized foreign EV producers, within the next four to five years, Russia will rank 

among the top 20 global EV markets [1]. It is well knowledge that lithium plays a significant role in 

batteries for electric automobiles. If Russian supply is cut due to sanctions from various countries, it 
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could lead to a severe global shortage in the lithium area. This would cause higher prices for new 

energy vehicles [1]. The military conflict also had other negative impacts on the industry of new 

energy vehicles. First of all, sanctions from various countries cause international companies can’t 

develop business in Russia, and companies in Russia can’t have business with other countries’ com-

panies, millions of people who work in the new energy industry have been displayed. The second 

place, goods, and materials around the market can’t be transported between Russia and other coun-

tries. Last but not least, the war is costly for the people and government and would lead the Russian 

government to reduce new energy resources [2]. From this perspective, the military conflict between 

Russia and Ukraine seems to have a negative effect on the new energy vehicle industry. 

However, from the side of traditional energy, the military conflict between Russia and Ukraine 

seems to have a positive effect on the new energy vehicle industry. Conventional energy here means 

the oil used to fuel cars. With more than 7.4 million barrels of oil exported daily in 2020, Russia will 

be the fourth-largest oil exporter in the world and the third-largest crude oil producer in the world, 

according to scientific studies [3]. Most countries see this military conflict as the unjustified invasion 

from Russia and the unauthorized annexation of the Ukrainian regions of Donetsk, Luhansk, Za-

porizhzhia, and Kherson [4]. Additionally, comprehensive sanctions have been placed on Russia, 

including visa requirements, economic sanctions, and targeted restrictive measures (individual sanc-

tions) [4], and oil from Russia suffered a lot of restrictions. On June 20, 2022, the council of EU 

adopted the sanctions’ sixth package, one of which included restricting the import of crude oil and 

processed petroleum products from Russia [5]. On December 3, 2022, the EU decided to cap the price 

of oil produced in Russia or exported to Russia at $60 per barrel, has been implemented on December 

5, 2022 [5]. These would significantly reduce Russia's income from energy sources. In March 2022, 

the US banned all crude oil imported from Russia. In addition, the United Kingdom, Canada, and 

Australia also took action on banning oil and refined petroleum products produced or imported from 

Russia [6]. Such sanctions would lead to a world energy shortage, creating a huge supply conflict that 

would drive up the price of oil. Oil consumption in 2022 will be 550 kbd lower than in 2019, and 

demand in 2022 could take a 1.2 million barrel hit [7]. Meanwhile, if Russian oil production continues 

to be disrupted, Brent oil prices could reach $185 a barrel, which could lead to a 3 million barrel drop 

in global oil demand [7]. Oil prices will immediately increase the cost of operating fuel-powered 

vehicles, and demand for new energy vehicles, which are fuel-powered vehicles' replacements, will 

rise as a result. 

The second factor would have a more significant impact. This is because Russia's influence on the 

production and supply of oil is far greater than that of lithium batteries. Russia is a top five global 

supplier and producer of oil, shipping large amounts of oil to China and Europe in particular. But 

Russia's lithium battery production and supply can only be among the top 20 or 25 in the world [1]. 

Furthermore, the mainstream energy source nowadays is still petrol. The market share of petrol fuel 

vehicles in 2022 Q2 is 38.5%, and the market share of battery electric fuel vehicles in 2022 Q2 is 

9.9% [8]. As a result, the new energy vehicle industry will be more significantly impacted by the 

increase in oil prices. 

The new energy vehicle sector's index change would be used in this paper, to determine the effect 

of the Russia-Ukraine war on the new energy vehicle industry. And based on the results, provide 

some reference advice for the government and investors. 

This paper's sections are divided up as follows: Part 2 is the part of research design, which intro-

duces data source, Augmented Dickey-Fuller test, and ARIMA model specification; Part 3 is empir-

ical result and analysis, which introduces selection of order, testing, forecasting and analysis; Part 4 

is discussion; Part 5 is the conclusion part. 
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2. Research Design 

2.1. Data Source 

There are a lot of indexes about new energy vehicles, and among those indexes, New Energy Vehicle 

Sector Index (910031. EI) from Eastmoney Securities is selected. This index is selected from all A-

shares in Shanghai, Shenzhen, and Beijing stock markets, and the corresponding listed securities are 

used as the index sample to reflect the overall performance of the industry. So this index is repre-

sentative. The New Energy Vehicle Sector Index for each month from the end of December 2014 to 

the end of January 2022 from the Choice financial terminal is collected. February 2022 is the begin-

ning of the Russia-Ukraine conflict. Therefore, when the counterfactual model is built, there shouldn't 

have data after January 2022. Thus, the close price from this time period can be used to build the 

model to get the 10-month forecast fitted value of the sector index assuming there is no Russia-

Ukraine conflict. The New Energy Vehicle Sector Index for each month from the end of February 

2022 to the end of November 2022 from the Choice financial terminal is collected. Then the actual 

value with the fitted value should be compared to see the impact of the Russia-Ukraine conflict on 

new energy vehicle industry. 

2.2. Augmented Dickey-Fuller (ADF) Unit Root Test 

Before processing the data, the time series should be checked whether it is stationary. According to 

ADF test, the p-value in Table 1 for index and return are all almost equal to zero, which is considered 

statistically significant. Because of these tests, it is shown there is enough evidence to reject that the 

variable has a unit root, and the data used to build the model is feasible and stationery. 

Table 1: ADF test. 

Variables t-statistic p-value 

Raw   

Index -5.698 0.0000*** 

Difference 

Return -4.370 0.0024 

2.3. ARIMA Model 

ARIMA model predicts future value from historical data. Typically, it is written as ARIMA (p, d, q), 

where q stands for the moving-average model’s order, differencing’s degree is represented by d, and 

the autoregressive model’s order is represented by p. [9]. The moving average's order (q) and the 

regression's order (p) are computed in the first step using the ACF (autocorrelation function) and 

PACF (partial autocorrelation function) [9]. Then, the differencing’s order (d) is determined by the 

trend of the time series of New Energy Vehicle Sector Index.  

Autoregressive (AR): a regression model with lags for the value of y, where ε is white noise at 

time t, p is the number of delays for the observations in the model, and c is a constant [9]. 

       �̂�𝑡  =  𝑐 +  𝜙1𝑦𝑡−1  + 𝜙2𝑦𝑡−2 +. . . + 𝜙𝑝𝑦𝑡−𝑝  +  𝜀𝑡    (1) 

Integrated (I): taking the differencing d times to make the time series stationary [9]. 

            𝑦𝑡
′  =  (1 − 𝐵)𝑑𝑦𝑡   𝑠. 𝑡.  𝐵𝑦𝑡  =  𝑦𝑡−1    (2) 
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Moving Average (MA): A regression-like model is utilized by a moving average model of histor-

ical forecasting blunders, with ε = white noise at time t, and c is a constant [9].  

              �̂�𝑡  =  𝑐 +  𝜃1𝜀𝑡−1  + 𝜃2𝜀𝑡−2 +. . . + 𝜃𝑞𝜀𝑡−𝑞    (3) 

3. Empirical Results and Analysis 

3.1. Selection of Order 

The autocorrelation function and partial autocorrelation function before differencing are represented 

in Figure 1 as ACF and PACF, respectively. It is shown that there are way less than 95% spikes within 

the bound, which demonstrate this time series is not white noise. Based on the Unit Root Test for 

Augmented Dickey-Fuller (ADF), after 1 differencing, the time series is stationary. Thus, the order 

of differencing is 1 (d = 1). 

 

Figure 1: Time series plot before differencing. (Photo credit: Original) 

According to PACF and ACF in Figure 2, eyeballing is a good method to determine the order of 

regression and moving average. PACF is shown a distinct difference after the first and the second 

spikes. Thus MA(1, 2) is obtained. And ACF is shown distinct differences after the first, the second, 

and the seventh spikes. Thus, AR (1, 2, 7) is obtained. Now all orders are determined, it is time to 

proceed to the next step.  

PACF ACF 

  

Figure 2: PACF and ACF. (Photo credit: Original) 
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3.2. Testing, Forecasting, and Analysis 

Based on the residual test in Table 2, the model’s residual series is white noise. 

Table 2: Residual test. 

Portmanteau (Q) statistic Prob > chi2 

14.7887 0.1400 

 

According to Figure 3, in the first half of the forecast time period, the fitted value is higher than 

the actual value for most of the time. This points out the New Energy Vehicle Sector Index would be 

higher if there is no military conflict between Russia and Ukraine between February and May. The 

reason for this is that this military conflict causes shipping cost raising. As previously mentioned, 

petroleum is the fuel with the highest market share, and Russia is one of the most important petro-

leum-producing and exporting countries. However, the sanction from other countries to Russia raise 

the price of petroleum in global market, which leads to higher marine bunker prices, and then all 

maritime transport sectors’ shipping costs [10]. Therefore, the New Energy Vehicle Sector Index 

would be higher if there is no military conflict between Russia and Ukraine. In the last half of the 

forecast time period, the actual value is increasing sharply and surpasses the fitted value. This shows 

that the New Energy Vehicle Sector Index is becoming higher due to the Russia-Ukraine conflict 

after May. Electricity is one of the main alternatives to petroleum, wind power, solar energy, and 

nuclear power are all popular sources of electricity [11]. Therefore, electricity is gradually replacing 

petroleum, and the Russia-Ukraine conflict speed up this process. All in all, in short term, the cost 

effect dominates, and in long term, the substitution effect dominates. 

 

Figure 3: Actual and fitted value. (Photo credit: Original) 

4. Discussion 

This paper use ARIMA model to investigate the impact of the Russia-Ukraine conflict on new energy 

vehicle industry. The New Energy Vehicle Sector Index from A share in Chinese stock market is used 

to represent the new energy vehicle industry. This paper combines the effect of the Russia-Ukraine 

war on oil prices, the impact on lithium batteries, and the sanctions received by Russia, and examines 

the impact of these events combined on new energy vehicles. This is what makes this paper different. 

The global energy crisis, the rising price of oil, and the increasing cost of using fuel cars. And as new 
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power vehicles are excellent alternatives, the government should put more resources and attention 

into the new energy vehicle industry. For the Chinese government, this could be done through direct 

investment or incentives to install public charging posts, reduce taxes on new energy vehicle compa-

nies, deploy charging facilities, and encourage the development of sustainable and green batteries 

[12]. At the same time, the Chinese government should adhere to the "dual carbon" policy. Investors, 

can choose some stocks of new energy vehicles in their portfolio.  

5. Conclusion 

The Russia-Ukraine conflict occurred on February 24, 2022, and the new energy vehicle business is 

significantly impacted by this incident. There are two potential factors, one is that Russia itself is an 

exporter and producer of lithium batteries and one of the world's major new energy markets, such a 

military conflict would have an effect on the market for new energy automobiles. The second factor 

is that Russia is one of the world's most significant oil power, but with the sanctions imposed by 

various countries, Russian oil received bans and restrictions, which led to a rise in global oil prices. 

New energy vehicles, which are alternatives to fuel vehicles, are bound to be affected. In this paper, 

ARIMA model is used to build a counterfactual framework to determine the effect between Russia 

and Ukraine on the market for new energy automobiles. The data source is the New Energy Vehicle 

Sector Index from Eastmoney Securities. ADF test is utilized to check whether the time series is 

stationary, and ADF and PADF are utilized to determine the order. The result shows that, in short 

term, the cost effect dominates, the shipping cost increases due to the increasing price of petroleum, 

and the new energy vehicle industry is relatively depressed. In long term, the substitution effect dom-

inates, the increasing usage cost of fuel vehicles causes the demand for the substitute, new energy 

vehicles, to increase, and the new energy vehicle industry became more elevated. 
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