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SUSTAINABILITY INSIGHTS ON ELECTRIC MOBILITY  

by Nadia Koval 

 

How eco-friendly are electric vehicles? And how much CO2 do electric cars really save compared to 

conventional cars? Though the answer might depend on the source of electricity, the findings of the 

NGO Transport & Environment show that electric cars of European production emit almost 3 times 

less CO2 than equivalent petrol/diesel cars do. This study has taken into consideration the whole life 

cycle emissions, including the amount of CO2 emitted during electricity production, resource 

extraction and a power plant building. The report also highlights that electric cars outperform 

diesels and petrols in all scenarios, even if an electric car with a battery produced in China, charged 

from electricity generated via coal, and driven in a carbon intensive country like Poland, is still 30% 

better than conventional cars. At the same time, battery electric vehicles (BEV) sourced with 100 

percent renewable electricity have five times less greenhouse gas (GHG) emissions than 

conventional cars.  

 

 

 

 

 

 

 



 

 

 

 

 

Nevertheless, there is a plethora of studies which deliver various results on how sustainable 

EVs actually are, in order to deliver the most proper results it is of utmost importance to count GHG 

emissions over the entire life cycle of a BEV. This approach — well-to-wheel — aims to assess 

the environmental impact of a given product throughout its lifespan. In relation to cars, the CO2 

balance includes not only car’s manufacture and operation, but also production of petrol, diesel or 

electricity, the extraction and processing of raw materials for batteries as well as disposal and 

recycling of certain parts. 

 

 

 

 



Impacts from Battery Production and Possible Solutions  

Production of many millions of electric vehicles also means the production of many millions 

of batteries which are a key component of such cars. Although batteries can potentially reduce our 

dependence on fossil fuels, it is significant to consider its environmental footprint. Regardless of the 

pure GHG balance, e-cars are regularly criticized for extracting raw materials (such as lithium, cobalt  

and nickel) which are mined under ethically questionable and difficult conditions. For example, over 

half of the world’s primary cobalt production comes from the politically unstable Democratic 

Republic of the Congo where raw material extraction is often carried out through child labor and 

with poor working conditions.  

Additionally, ecological damage occurs at the mining sites with low environmental standards. 

These include intervention into the water balance in the already dry areas, water pollution, dam 

breaks in mud ponds, as well as air, soil and heavy metal pollution. Moreover, batteries contain toxic 

substances and, without proper disposal, can cause considerable damage to the environment, that 

is why this issue has also become a permanent part of the current debate. 

Furthermore, the cumulative raw material demand pushes the growing need for material 

resources and several rare metals required for battery chemistries which potentially affects 

resource availability. Bloomberg analysts believe that global demand for cobalt could increase 47 

times by 2030 (Stringer, Ritchie 2018).  

One more issue associated with the production of Li-ion batteries concerns the energy 

source since the process of making a rechargeable battery is quite energy-intensive. As follows from 

Volkswagen research, battery production causes more than 40 percent of the total emissions from 

the production of EV (Vetter 2019). Batteries are usually manufactured in Asia where the electricity 

mix is not as green as in most European countries. One of the ways to improve the climate balance 

of the battery is to place the manufacturing process in countries with relatively clean energy supply.  

Another aspect towards decreasing climate damage includes recycling technologies. Thus, 

the German Federal Ministry for the Environment funds the development of recycling for new 

components that should diminish both reliance on limited resources and negative impacts of 

mining. According to European Commission report, GHG emissions of a lithium-ion battery could be 

reduced by up to 50 percent over its lifetime if it used recycled materials instead of entirely virgin 

components.  

 



Advanced Lithium Batteries 

In order to transform the economy for sustainable future, it is key to rethink battery 

production. When using assessments of trends on the near future development of batteries one 

usually distinguishes between two groups: short-run small modifications of the current technology, 

or revolutionary leaps in development. Thus, improving Li-ion enables humanity to modify batteries 

during the next 10-15 years, whereas the latter cannot be viewed as probable within this short 

timeframe as there is too much work to be done. 

Therefore, lithium-ion technologies, being the fastest growing form of battery on the 

worldwide market, has the perspective to dominate and accelerate in the near future. Nevertheless 

Li-ion batteries still become lighter, cheaper and more energy dense, some future evolutions of 

lithium-ion battery appear. It includes technologies which are generally safer (solid-state batteries) 

and use safer cathode materials (sodium-ion, lithium-sulphur, and lithium-air). 

Solid-state lithium batteries are one of the most promising technologies since they offer a 

longer lifespan and much greater safety than liquid electrolyte technologies, which are flammable. 

Using lithium as the anode material, instead of carbon/silicon, can probably lead to a longer life 

(23,000 cycles), lower weight, and lower cost as well as a 70 percent increase in energy density. In 

terms of environmental performance, solid-state batteries use simpler production processes.  

Lithium-air technology is more metal-independent and reaches energy densities ten times 

greater than current Li-ion (European Commission report 2018). However lithium-air batteries have 

a number of drawbacks such as lower energy efficiency and faster degradation rates, among 

advantages are cheapness and high energy capacity. 

Lithium-sulphur battery avoids nickel and cobalt, and uses sulphur in the cathode which is 

cheap and abundant. Environmentally this technology has an advantage: according to European 

Commission report, preliminary calculations show that the toxic impacts of a lithium-sulphur battery 

are 22 percent lower than for a standard lithium-ion battery (19, 2018). However, they are unlikely 

to be more environmentally friendly overall than lithium-ion batteries.  

Apart from these evolutions, there is a potential for ultracapacitors as an alternative or 

supplementary electricity storage device, though it is far away from today. Employing an electric 

field, ultracapacitors could quickly discharge (in seconds or minutes) with large bursts of power. 

They also could have a cycle life of 1 million times whereas Li-ion batteries have 10 000 cycles 

(IRENA 2017).  



 

Post-Lithium Battery Chemistries 

The continued push for cheaper and more sustainable battery technology has led to 

blossoming of alternatives to lithium-based batteries that offer better performance with an 

environmental profile: sodium-ion, multivalent ions, redox flow, and aqueous-based technologies. 

Sodium-ion (Na-ion) technology is less energy dense than lithium-ion, but progress is 

expected and it has good potential for stationary energy storage systems where weight and volume 

are less critical. This technology is considered to be more sustainable, less toxic, and potentially 

cheaper than its Li-ion counterparts (owing to cheaper Na-based compounds). 

Another technology is a rechargeable battery based on multivalent metals such as 

magnesium (Mg2+) and calcium (Ca2+). Development of multivalent battery technologies based on 

elements that are more abundant is considered to be a promising option to achieve improved 

energy densities and at the same time significantly reduced cost (Li et al. 2019).  

Vanadium redox flow batteries are also suited for stationary energy storage. Flow batteries 

store energy in the electrolyte, unlike conventional batteries which store energy in the electrodes. 

They are easier, more durable, and efficient. Nevertheless vanadium redox flow batteries have a 

high carbon footprint, high recyclability could outweigh the negative impacts of the production. 

The quest for enhanced sustainability and lower cost has also been a driver in revisiting 

aqueous-based electrolytes which offer much lower-cost, and non-toxic systems. Aqueous 

rechargeable batteries are particular attractive for large-scale energy storage since they avoid using 

flammable organic electrolytes, are cheaper and environmentally friendly (Liu et al. 2018).  

 

Further Actions  

Battery electric vehicles might really become an irreplaceable way to reduce emissions from 

the automotive sector. If further developed the climate impact of a car becomes less and less over 

the years. Hence, it is significant to improve the battery technology and try to recycle and reuse 

materials instead of extracting them and resulting in ecological and social damages. These changes 

in battery design and production process could bring about substantial environmental benefits, such 

as more efficient use of raw materials, reduced impacts of pollutants on human health and nature, 

fewer GHG emissions and lower energy consumption associated with the manufacture and use of 

batteries. 



Moreover, in order to diminish climate-damaging emissions caused by electric mobility, it is 

key to produce and charge an electric car with energy from 100 percent renewable sources. 

Therefore, faster energy transition to clean sources is one of the most crucial point in decreasing 

CO2. However, to achieve the global set in decreasing the temperature, the turnaround to electric 

mobility alone is not enough. It is vital to reorganize the whole city system by shortening distances 

between workplace, home, shops and services, increasing the number of people cycling and turning 

to the concepts of digitalization and smart living. These global changes are impossible without 

political will, thus it is necessary for world leaders to tune in to academic community.  

Summing up the above-mentioned aspects, three important steps to increase the eco-

friendliness of the automotive industry are as follows: 

• research on post-lithium battery technologies should be a priority for investments; 

• more state financing and subsidies should be provided for recycling technologies; 

• faster transition to renewable energy mix should become the central medium-term goal — 

ideally worldwide.   
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