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Abstract: As the world is facing climate change issues, many countries have joined their hand 
and targeting to achieve zero carbon emissions in the next few decades. A recent significant 
trend has been seen in shifting to new energy solutions such as battery electric vehicles (BEVs) 
and fuel cells. At the same time, several countries are discussing banning partially/fully 
internal combustion engines (ICEs) in the coming time which is the key source of the global 
transportation sector in the current stage. This decision is going to create a chock situation for 
transportation if timely resources are not facilitated on the ground. Of course, in the primary 
investigation, electrification and fuel cells hold promise for reducing carbon emissions but 
need to address challenges such as raw materials demand, infrastructure development, 
supply chain, etc. to ensure its implementation of a wider scale 
population. Moreover,  limitations of EVs and fuel cells are still exists in the sense of heavy-
duty transient operation on-road and off-road vehicles. On the other side, if IC engine can 
reinvestigate with alternative fuels such as hydrogen/ammonia/biodiesel/methanol/e-
fuels etc., carbon neutrality can be achieved without compromising the power 
generation/millage with existing infrastructure and supply chain of energy fuels with minor 
retrofitting process. This can certainly save a lot of money and time for respective countries 
along with decarbonization goal achievement. With the view of above gaps and challenges, 
this presentation will explore the potential drawbacks of IC engines and examining alternative 
solutions for a more practical approach along with advanced technology development to 
eliminate IC engine sustainability threat. 
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