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Executive Summary

The trend towards more sustainable transport is global. The largest financial commitment made at the Rio+20 Conference on Sustainable Development in June 2012 was a pledge by the eight biggest multilateral development banks (MDBs) to commit 500 staff and to dedicate 175 billion for more sustainable transportation in the coming decade. This unprecedented agreement was facilitated by the Partnership on Sustainable Low Carbon Transport (SLoCaT), which brings together 68 MDBs, civil society organisations, UN agencies, and research and industry organisations. But besides climate change and air pollution, several other pressures are fuelling the changes to come. (David Thorpe – 2012, Sustainable Transport Fuels)

Since the 1930s, the diesel engine has been the primary engine of choice for commercial vehicles such as delivery wagons, fire engines and busses due to the fact that more millage could be covered than with a petrol engine. Although extended millage and potentially longer lifespan of the engine the obvious cons are that the engines produce much greater levels of Carbon Dioxide (CO2) in the air and therefore has a negative effect on a sustainable universe.  Over the last 70 years the laws on CO2 emissions have been gradually made more stringent in order to ensure that the human race is not knowingly, causing unlawful damage. That being said, the research for alternative fuels has been significant to not only ensure sustainability, it is widely known that fossil fuels will not last forever and an alternative will be required much sooner than expected. 

As stated by (Clean Technica)[footnoteRef:1] “Gasoline and diesel are still fossil fuel kings of the supply chain but alternative fuels are now swinging the scale more toward green”. That statement reiterates that due to stringent laws much greener fuel alternatives are being introduced and have been found to be more economical in commercial vehicles within the supply chain. The department for environment, food and rural affairs released emissions figures which showed an overall decline for air population in recent years, this is directly linked to the tighter regulations introduced.  [1:  https://cleantechnica.com/2012/03/08/top-eight-alternative-fuels/
] 


As stated by (Struben and Sterman, 2008)[footnoteRef:2] “Customers will not find alternative fuels attractive without an affordable price, easy access to spare parts and repair services and readily available fuel.  Equally important, automakers, governments and energy producers will not invest in alternative fuel infrastructure without the anticipation of a sizeable market”. The financial link between consumer and supplier will be a significant factor in the roll out of much higher number of alternative fuel and vehicles. The European union have created a framework by which nations must decrease carbon emissions by 2020, this action will directly affect vehicle production companies and further emphasise the sway to greener fuel options. [2:  Struben and Sterman, 2008, Journal of Cleaner Production
] 


Introduction

The purpose of this essay, is to discuss the arguments for and against, alternative fuels used for vehicles to transport people and or goods globally. This essay will highlight alternative fuels that have been researched in detail.

Alternative fuels to petrol and diesel generally lead to lower vehicles emissions and in built up areas such as London this is a major health hazard amongst the medical researchers. Not only are health hazards associated with pollutant fuel sources but they directly lead to a less sustainable economy as this essay will highlight.

Alternative Fuel Vehicles

An alternative fuel vehicle, can be defined as a vehicle that is powered by any fuel other than the conventional petroleum fuels such as diesel or petrol. It also engine powering that does not entail solely petroleum such as solar powered, electric car or hybrid electric vehicles. These vehicles are therefore “cleaner” and safer for the environments sustainability.

A green vehicle (also known as an environmentally friendly vehicle) is a motor vehicle for the road that produces less environmental impacts than comparable traditional internal combustion engine vehicles that are powered by diesel or gasoline, or one that utilizes specific alternative fuels.  

As mentioned throughout this essay the main driving force behind the research and ultimate implementation of alternative fuels is that some day conventional fuels will run out.  That being said there are many other factors that determine why alternative fuels are a much smarter alternative to fossil fuels. 

Electricity as an alternative fuel for vehicles

Electricity can be used as a transportation alternative fuel for battery-powered electric and fuel-cell vehicles. Battery powered electric vehicles store power in batteries that are recharged by plugging the vehicle into a standard electrical source. Fuel-cell vehicles run on electricity that is produced through an electrochemical reaction that occurs when hydrogen and oxygen are combined. (Clean Technica)

Electric vehicles - smooth, silent, easy to drive - range in type from those running purely on electricity from their batteries, at one extreme, through plug-in hybrids, to electric/ICE hybrids. At the lowest level of the continuum is the simple stop/start level of electrification (dubbed micro-hybrids), designed to make between 10 and 15% of fuel savings by cutting fuel wastage at traffic lights and in traffic jams through the use of technologies like Ford’s Smart Regenerative Charging. (David Thorpe – 2012, Sustainable Transport Fuels)

Although not completely electric yet, an example of electric diesel hybrid engines in the UK is the introduction of low emission busses in London. As an example of the move towards a much greener future, the Transport for London strategic directive on low emissions busses published the following: 

“Our bus network now carries 2.3 billion passengers a year - more than the rest of England combined. We're constantly looking at how new technology can help to improve our customers' journeys and reduce our impact on the environment.

We have started to deliver on our plan to introduce around 3,000 Ultra Low Emission double-deck buses in central London by 2019 and over 250 Zero Emission single-deck buses into central London by 2020”

Hybrid buses: Over 2,600 diesel-electric hybrid buses currently run through the Capital, making up 30% of our bus fleet. All of these buses are quieter, more fuel-efficient and cleaner than standard diesel buses, reducing emissions by between 30%-40%.  From 2018, all new double-deck buses entering our fleet will be diesel-hybrid meeting Euro VI emissions standards. [footnoteRef:3] (TFL Improving Busses). [3:  https://tfl.gov.uk/modes/buses/improving-buses
] 


Pros 

· The greenest option available for vehicles over other alternative fuels

· Cheaper or reduced road tax charges for personal vehicles owners

· Much lower emissions for public transport such as busses, saving millions each year for the government

· A realistically sustainable fuel source to ensure that supply chain can grow within regulatory parameters

· Favourable option by manufacturers for future vehicles within industry

· Reduced engine noise resulting in less noise pollution

Cons

· Infrastructure. charging locations not as accessible as petrol or diesel stations. (UK)

· Vehicles are currently more expensive to fuel alternatives

· Battery life unpredictable 

Propane as an alternative fuel for Vehicles

Liquified Petroleum Gas (LPG) is an increasing popular method of alternative fuel for vehicles. The mixture of propane or butane is often used for appliance, cooking materials and for vehicles, referred to as Autogas, this alternative fuel has been utilised by some nations since the 1940s.

According to a statement made by (intense research)[footnoteRef:4] “The worldwide demand for LPG vehicles is skyrocketing owing to their economical nature and high efficiency as compared to traditional fuels, such as gasoline and diesel. Due to the availability of the dual fuel option, these vehicles present an attractive option vis-à-vis reduction in running costs and elimination of range-related concerns. The State and federal governments of the U.S.A are enacting laws and providing incentives to help build and sustain a market for natural gas fuel and vehicles. The initial cost of purchasing a natural gas vehicle is more than that of a gasoline vehicle; however, this cost is expected to reduce in the forecast period due to the increasing number of natural gas vehicle manufacturers”.  [4:  https://www.marketingdive.com] 



Pros

· Fewer carbon emissions than petrol or diesel 

· Better fuel economy when combined with petrol or diesel 

· Reduced engine noise, resulting in less noise pollution

· It takes 20 LPG vehicles to emit the same amount of NOx as one diesel vehicle

Cons

· Propane, is a biproduct of natural gas. Natural gas production creates methane a greenhouse gas 21 times worse than CO2 for global warming. 

Ethanol as an alternative fuel for vehicles

“Over the last ten years, the emphasis on reducing fuel emissions has been an agenda for many governments. In a bid to reduce their collective carbon footprint, many people have started looking for a way to control their impact on the environment. It is due to such a situation that the use of Ethanol fuel has increased in many countries. 

Ethanol, which is sometimes known as ethyl alcohol, is a kind of alcohol derived from corn, sugarcane, and grain or indirectly from paper waste. It’s also the main type of alcohol in most alcoholic beverages obtained as a result of fermentation of a mash of grains (gin, vodka, and whiskey) or sugarcane (rums). It’s also a source of fuel commonly blended with gasoline to oxygenate the fuel at the gas pump. Ethanol fuel can also be used on its own to power vehicles”. (Conserve Energy Future)[footnoteRef:5]. [5:  https://www.conserve-energy-future.com/ethanol-fuel.php
] 


Pros

· Very cheap to produce

· Environmentally friendly and does not produce pollution

· Easily accessible to virtually all countries

Cons

· Requires large areas of land to far

· Can raise food prices such as corn

· Pure ethanol is difficult to vaporize in cold conditions.  This would mean vehicles in cold countries may face difficulty starting 

BioDiesel as an alternative fuel for vehicles

Biodiesel is an alternative fuel based on vegetable oils or animal fats, even those recycled after restaurants have used them for cooking. Vehicle engines can be converted to burn biodiesel in its pure form and biodiesel can also be blended with petroleum diesel and used in unmodified engines.

Pro

· Safe and biodegradable 

· Reduces air pollutants and harmful gases associated with vehicles

Cons
· Limited sales market

· Limited infrastructure for production, supply chain.

· Limited vehicle production that’s compatible

Conclusion

There is no doubt that alternative fuels are the future of a sustainable transport plan not only nationally but internationally.  Although not one specific out and out winner of the alternative fuel world, it is clear that there are numerous options to explore depending on the need of the vehicle and the level of environmentally efficiency undertaken. 

If we compare all the fuels discussed, the clear comparison is that they all produce significantly less CO2 than both petroleum and diesel on their own.  As discussed, a mixture of electricity and diesel for example is not as green as electric on its own however combined the fuel alternative (Hybrid) it is still significantly lower than diesel alone.

Fuels such as Biodiesel for example, although are much greener than petroleum or diesel are not going to become market leaders due to the fact that without the infrastructure, and the appeal to manufacturers large production companies will not ensure that innovation involves this type of alternative fuel

Electric on the other hand, will almost certainly be at the forefront of innovation and become a significantly more important source of vehicle power. The infrastructure is in place, certainly over Europe and with the EU pushing for the production of diesel cars to cease after 2040 electric will almost certainly be the car of the future. How electricity will be charged to the user determines to be seen as large taxes on petrol and diesel produce a large revenue for Governments internationally.
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