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Currently, the growing shortage of traditional energy, which has proven resources have reserves can only be used for about 40 years, dominates transport fuel supply on a global scale(BP, 2010). At the same time, the greenhouse gas (GHG) emissions of European union is 1161.3 million ton -equivalent from transport in 2014 (25.1% of total, an increase of 1.3% over the previous year). Encourage and promote new energy vehicles is almost the unavoidable choice for the automotive industry to deal with energy issues and environment problems. Especially since the 2008 financial crisis, the United States, Japan and Europe and other major automobile production countries in the world gradually think of the development of new energy vehicles as a major strategic initiative, to seek a new round of economic growth.
Europe is the world's first dedicated to alternative energy development and new energy vehicle research. For reason that oil-price fluctuate and suppliers are concerned about increasingly stringent emissions laws, the development, management and application of new energy vehicles and alternative energy have become one of the most significant sector in EU-28’s traffic system with more than 60% increase in budget (from annual €547 million to €886 million, since 2007). From some articles, decarburization, hydrogen and new bioenergy are considered to be great potential to reduce carbon emissions and to create a new future. These alternative fuel options are expected to be able to effectively improve our air quality, save fuel costs for company and reduce our dependence on foreign oil imports.
Nowadays, logistics companies still maintain a large number of internal combustion engine vehicles (ICEVs) which need gasoline or diesel fuel to provide mechanical energy. One of the major challenges the company faces is increasing fuel costs and need to reduce its emissions from its operations. In our case, Georoges Logistics as a medium sized company also need to deal with this issue. Because of the European energy policy, this greatly improves transportation costs, logistics companies should be trying to use alternative fuels for the last-mile shipping.

[bookmark: _Toc497759283]2.Literature review

[bookmark: _Toc497759284]2.1 Technical background

New energy emphasizes no damage to the environment and the sustainable development of energy. The United Nations Development Program (UNDP) divides alternative energy into the following categories: wind energy, solar energy, hydropower, tidal energy, modern bio-energy, geothermal energy and so on (MMS, 2009). 
In fact, the existing technology engines have been able to use some new energy. A research points out that a variety of biofuels which are produced from bio-sources through biological and thermochemical processes can be used directly in unmodified engines. It means a lot of existing alternative energy could be compatible with the traditional engine. Surprisingly, many of the these that are extracted from useless biological source can also be processed into alternative fuels (Mohd et al. 2017). 
Following this, Choongsik and jaeheun (2017) experimented with some potential alternative fuels for two types of automotive engines, including natural gas (CNG), hydrogen (H2) liquefied petroleum gas (LPG) and alcohol fuel. And they analyzed the advantages and disadvantages of various fuels, through the study of each fuel production, storage and supply chain. They think that future demand for alternative energy will continue to increase. The automotive industry will be the appropriate adjustment of engine research and development, and common pursuit of a cleaner, more efficient fuel industry.
An article (2002) that was produced for the U.S. Department of Energy (DOE) by the National Renewable Energy Laboratory (NREL) mentioned several new energy vehicles that already existed, including ethanol, biodiesel, methanol, natural gas, propane, electricity, and hydrogen. Although these vehicles still have some technical and social problems such as: life problems, supplementary energy problems and subsequent pollution. Researchers believe that fuel cells in development will bring a cleaner future to the automotive industry. 
In the case of public transport in Hungary, Attila et al. (2016) made emissions measurements for public transport vehicles using biofuels and pointed out that bio-fuel even caused more emissions at idle because of traditional engines. In the survey of battery electric transit buses in North America by Tolge and Omer (2015), they found that electric buses did have much less pollution than traditional buses. However, this is under the premise that they use decarburization and this system is extremely dependent on the power company's infrastructure.
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The development of any business activity is coexisting with risk. New energy vehicle deployments are also unavoidable with technical risk, policy risk, market risk and operational risk. Keke (2013) used E-views to establish a new energy automotive industry models in Henan Province, and analyzed the principal contradiction in the process of industrialization. Then, she proposed to adjust the energy industry structure and other 15 measures to deal with the risk. Based on this model, I found some articles on logistics and business. Xiaowen (2016) analyzed the internal and external risks of new energy automotive logistics industry, theoretically demonstrates a kind of feasibility the business model, business platform operation leading mode, of new energy vehicles in the logistics industry. Of course, the technical risks can not be avoided. In the research of liquid fuels, hydrogen and electricity, hydrogen and electricity prospects which are regarded as popular are not optimistic by Bin (2017) because its transportation and the distribution cost is still much higher than the liquid alternative fuel, even if the technology matures in the future.

[bookmark: _Toc497759286]3.Technical method

As an alternative energy source, they need to have the following characteristics at least to be easily accepted and used by the logistics company.
1) Rich reserves and renewable,
As a key resource in the logistics supply chain, the provision of alternative fuels must have high anti-interference ability. Rich reserves and renewable ensure that Its supply tends to be stable over a long period of time. Then, the supply chain will not get into trouble because of shortage of raw materials.
2) Technology mature or close to maturity,
I think fully developed technology program has at least three advantages, and in our case the logistics company’s strategy based on the 2040 so soon mature programs should also be included in the discussion: First, well-developed technology is safer. Potential risks are relatively palpable so companies can easily make plans early. Then, it could save development costs. Finally, the earlier application of technology in the market could possibly obtain the brand effect or occupy the market.
3) Development and the use of cost are not too high,
Although there is some policy support, but the use of alternative energy will inevitably bring some additional costs such as adapting or replacing vehicles, introducing new fuel suppliers, follow-up of the alternative energy technology. Alternative fuels need to control these costs and meet the company's demand to cut spending.
4) Policy support or the possibility of support.
These features make alternative energy that have a promising future economically and technically viable and responsive to policies. After screening from the literatures, we get some options for comparison, including biofuels, natural gas, electricity and hydrogen.

[bookmark: _Toc497759287]3.1biofuels
biofuels refer to an easy-to-use, energy-containing substances that are composed or extracted from biomass. These fuels are renewable for reason that its raw material can be plants, agricultural wastes and/or industrial wastes (REN21, 2011). With the development of technology, Biofuel raw materials are also being developed. These materials have made considerable progress in reducing carbon emissions and liberating farmland resources. Based on the generations of these materials, biofuels mainly include ethanol, biodiesel, other alcohol fuels.
3.1.1 ethanol
Technical background
Ethanol fuel can be obtained from agricultural products in the early of technology such as corn, sugar cane and so on. It is widely used as a renewable gasoline additive in the United States, Brazil and the European Union. With the development of technology, the production technology of fuel ethanol gradually tends to cellulosic ethanol which occupies very little land for agriculture. And countries are also trying to increase the proportion of ethanol mixture (from E10 in 1999 to E85 or E100 in 2006). These changes gradually improve the combustion efficiency and economy of fuel ethanol (International Energy Agency, 2007).
Technical solutions
Considering the demand for freight trucks on the output torque, the less energy efficient ethanol fuel will not be able to afford the pressure. This means that the efficiency of the ethanol fuel engine requires the level of a diesel engine. 
By increasing the proportion of ethanol mixture, ED95 engine from Sweden used the principle of diesel engine, increased efficiency (Brian, W., 2008). In Cohn, D. R. et al.’s article, his team proposed a method of mixing fuel by injection (Turbo-like), which increases the thermal efficiency of the engine. Although the first method has been in operation for many years at Reading Buses, special fuel and engine-adapted vehicles make it economically poor. So I tend to the second option from Cohn, which costs almost only to pay the engine to transform. Because this technology increases the energy per unit volume of fuel, companies can also cut their spending targets in subsequent operations.
Technical risk
1) Because ethanol fuels can not provide enough steam pressure in winter, these engines are cold start-up in winter and require extra additives.
2) Due to the use of E85 fuel, more formaldehyde and acetaldehyde are inevitable in emission.

3.1.2 biodiesel
Technical background
Most of the early biodiesel came from vegetable fat. They pose the same challenge to agricultural land as ethanol fuels. Up to now, the raw materials have been enriched a lot, including the waste of animal and vegetable fats, algae (growth in pollutants), pollutants. Bilateral profits from the processing of waste and the production of fuel have raised the economics of biodiesel.
Technical solutions
Since 2004, there have been urban public transport systems using biodiesel B5 (5% biodiesel and 95% regular diesel) as its main fuel. Although in the early days the vehicles that used internal combustion engines experienced some mechanical failure, the project worked well in the following years. Up to now, there are already many companies that can provide a warranty on vehicles that use B20 fuel. In fact, many EU fuel suppliers have been able to supply B5 to B100 biodiesel since the EU set technical standards(Gourkrishna, D., 2012).
Technical risk
1) Even now, conventional engines still produce more than normal wear and tear when used with mixed fuels.
2) Prices are subject to the policy, if not subsidized biodiesel prices higher than the average diesel at this stage.
3) The technical which is now able to get a lot of biodiesel have proven to be unfriendly to the environment.

[bookmark: _Toc497759288]3.2 natural gas
Natural gas is a fossil energy source and consists mainly of methane. Decomposed animals and plants received millions of years of high pressure, and then produced this material, so this is a non-renewable resource. As an alternative fuel, it has more reserves than oil, and at the same time it is cheaper and cleaner. It is a more ideal alternative option.
Technical background
Natural gas fuel is one of the earliest and most widely used alternative fuels. It is divided into two categories: compressed natural gas (CNG) and liquefied natural gas (LNG). CNG was an earlier alternative, but its energy density per unit volume was lower. This brings additional costs to storage and shipping. The energy density of LNG has reached 2.5 times that of CNG in recent years, this means it can support higher torque engines. Then, it is foreseeable that the use of such fuel trucks will soon appear in the market.
Technical solutions
The engine can generate high output torque without turbocharging due to the high pressure of LNG. So, in 2012 Volvo introduced a variety of trucks which used LNG as fuels. With the developed of technology, there are already many completed public transport systems which have used LNG in China. Their earlier CNG gas station also began to provide LNG simultaneously. This means that the use of LNG has been gradually industrialized. As the third largest LNG importer in the world, Britain also has enough strength to promote LNG vehicles(NHST media group, 2014).
Technical risk
1) In fact, most of the LNG introduced by the EU is not used for road transport, future policy trends are hard to predict.
2) Natural gas fuel is expensive to store and transport due to the need for high pressure and low temperature.
3) The cost of purchasing a vehicle that use non-renewable energy is high.
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Here I will put electric cars and hydrogen energy vehicles together to discuss. Because most of the hydrogen energy used in the automotive industry are hydrogen fuel cells. This is consistent with the definition of the electric car, that is, automobile powered by electric motor.
Technical background
Electric cars are now divided into three categories by Joao, V. F.(2013), including Plug-in hybrid electric vehicles (PHEVs), Blade electric vehicles (BEVs), Fuel cell vehicles (FCVs). PHEVs generally have two power systems, including a motor and an internal combustion engine. These two systems work together to drive the vehicle. Furthermore, internal combustion engine can charge the battery, which makes it almost unnecessary construct charging station for the vehicle. BEVs is driven by motors, needs a corresponding charging station. And, it's limited by battery technology and has a higher price when compared to other vehicles. FCVs is a kind of car powered by a car fuel cell device. Compared with other techniques, it is critical that the fuel cell. FCVs also needs the hydrogen fuel that is one of cleanest alternative fuels. Therefore, fuel cell vehicles are a kind of ideal vehicle from the energy and environmental protection. However, this technology is not yet fully mature. The corresponding service facilities have not yet set up.
Technical solutions
Although EVs have sufficient advantages in many ways, the solution it can offer at this stage is really limited for long-distance trucking. In fact, the shortcomings of insufficient torque, poor endurance and high cost are fully reflected in long-distance freight transport. Then feasible solution is energy-efficient fuel cell. In Germany, fuel cells which can provide a strong energy have been installed on some ships. This technology may be applied to shipping in the future.
Technical risk
1) There is no such electric truck to choose.
2) There are problems with fuel prices and supplies.
3) Security needs to be considered.
4) Overall option cost is too high.

[bookmark: _Toc497759290]3.4 Summary
Firstly, CNG and biodiesel have the least cost and ethanol fuel second. If the company wants to use LNG or electric vehicles you need to buy a vehicle and try to find supply station. Secondly, electricity and hydrogen fuel have the lowest pollution, followed by LNG and CNG. the pollutants emitted by biodiesel and ethanol only slightly less than traditional fuels. Finally, CNG and biofuels are relatively mature technologies with less hidden costs. Electricity, LNG and hydrogen fuel need to invest some R & D costs.
If we know the policy, cost, social impact, technology of the weight. I can make further preferences by the entropy method described in the literature.

[bookmark: _Toc497759291]4.Potential problems
This section I use a risk assessment indicator from Keke, R. Then, I selected three aspects of the problems to analyze following the principle of independence. Based on this, I can make the model in Figure 1.
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At present, the EU has formulated a series of preferential policies and technical regulations to support the development of the new energy industry. These policies play a crucial role in the development of alternative sources.
The risk of policy comes from at least two aspects, including Effectiveness and continuity.
Effectiveness describes whether the preferential policies for alternative energy sources can be implemented. In fact, France had declared cease support for some biofuels in 2011. In other case, if there was a reduction in the fuel supply station, it would have a great impact on the logistics chain. Continuity means whether the policy is promoted and developed with technology. This is also a key part of alternative fuel replacement.
Solution: Early planning like this is necessary. Companies need to anticipate policies, improve industry fault tolerance. Of course, the more conservative approach is to wait for the policy to be implemented before redeploying the strategy.
[bookmark: _Toc497759293]4.2 Technical issues
This part has been done one by one in the previous chapter. 
Solution: It is easy to see that the risk is inversely proportional to the level of technology maturity. So, when making technology choices we should increase the weight of 'technology maturity', thus reducing the risk. If the financial burden is low, companies can even set up their own R & D department to further protect the security of technology.
[bookmark: _Toc497759294]4.3 Operational issues
Because of the use of alternative energy sources, the company will inevitably encounter problems with capital, raw materials and management and so on. These questions determine whether alternative energy can be used well. The first thing to consider is the funding issue, especially cash. The early stages of alternative fuels necessarily require large amounts of funding, including retrofit and purchase of vehicles, training of relevant personnel, establishing cooperation with fuel suppliers. This is not a small expenditure for a medium-sized logistics company. Secondly, Due to the use of new fuels, many steps of the supply chain also need to be adjusted. These adjustments allow the supply chain to respond quickly for vehicle’s needs (Supply, maintenance, insurance and so on). Finally, New technologies put forward requirements for staff, including management staff, technical staff, financial staff. New technologies mean new ways of maintaining(technical), new modes of operation(management), new spending(financial). This is also a challenge to the company.
Solution: Fortunately, this is a long-term plan. We can get money through financial loans or financing. Or companies cut costs ahead of schedule to save money. Only ample financial reserves can face a lot of unexpected situations. Then, alternative fuels do not collapse due to supply problems in operation, if companies set up alternative fuels upstream and downstream services firstly. At last, The company needs to make an overall plan for alternative fuel vehicle, including management, technical, financial. For the soon coming changes, they should adjust their management methods, train technicians and set up financial systems.

[bookmark: _Toc497759295]4.5 Potential expenses
Expenditure can be divided into personnel, vehicles, materials and environment by type. And further, these expenses and can be divided into implicit and explicit.
	
	staff
	vehicles
	materials
	environment

	implicit
	The cost for mistakes 
	Supporting services,
Extra wear and tear on vehicle technology
	establish cooperation,
The cost for unfamiliar
	

	explicit
	Training for new plan
	Maintenance, replacement
	Procurement
	Abandon the original fuel



[bookmark: _Toc497759296]5.Conclusions
This paper first used the literature method, analyzed some related cases, including business model and technical background and explained the current background of alternative fuels. Then, I claimed the current situation of the logistics company, came to the fact that it must achieve energy transformation.
Secondly. I made the evaluation criteria for alternative fuels option for logistics company. The article analyzes the current more popular several alternative fuels, also puts forward some solutions from the existing technology. Finally, I summed up the advantages and disadvantages of each program. Limited to no company specific circumstances I did not further optimization.
At last, I analyzed the problems that may arise from three aspects, including policy, technical and operational and how this company could potentially overcome some of the problems, and draw the possible expenses from these questions.

[bookmark: _Toc497759297]6.Recommendations
Policy and market influence electric vehicle technology development. Joao, V. F. (2013) explained why the development of electric vehicles slower than we imagine, not only in technical aspects but also in policy and market.
Qin, S. (2012) described the development trend of biodiesel, through the analysis of the existing situation. And put forward the technical hypothesis on how to use the whole bio-diesel industry chain.
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