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Management summary 

 

To reduce CO2 emission from freight transport over the road, green hydrogen-powered fuel cell electric 

vehicle (FCEV) trucks offer a promising alternative to traditional diesel trucks. In this working paper, 

we examine the Swiss ecosystem for hydrogen heavy-duty trucks in detail and outline the production 

and distribution process. The associated cost structure is investigated, and potential levers are discussed 

to reduce the cost of providing national green hydrogen at fuel stations. In particular, the cost of 

transporting centrally produced hydrogen to fuel station via trucks is compared with transporting 

centrally produced electricity over the grid which is used to locally produce hydrogen at the fuel station. 

Lastly, we briefly touch upon the green premium of operating a hydrogen powered trucks vs. a diesel 

truck and the hydrogen price required to achieve cost parity. Our main findings for the specific use case 

investigated are: 

- The cost structure (status quo) of producing and distributing 1 kg of green hydrogen for heavy 

duty trucks priced at 10.90 CHF looks as follows:  

o ~3.50 CHF (32%) – Green electricity production at run-of-the-river plant 

o ~2.10 CHF (19%) – PEM electrolysis 

o ~2.80 CHF (26%) – 130km truck transport 

o ~2.50 CHF (23%) – Fuel station incl. storage and compression along whole process 

- Transporting centrally produced electricity over the grid to produce hydrogen at the fuel station 

would be cost competitive with the diesel truck transport, when the producer can reclaim the 

cost-oriented feed-in tariff (Kostenorientierte Einspeisevergütung KEV) according to Art. 39 

EnG and if grid taxes aimed at fostering sustainable energy sources would be waived. 

- Ideally, hydrogen fuel stations should be located at high traffic freight routes and be equipped 

with their own sustainable energy source and electrolyzer. 

- Green premium estimations for FCEV trucks vary between 11% and 97% additional costs but 

given that the LSVA tax is waived for trucks with electric engines, operating a hydrogen trucks 

seems to be financially viable in Switzerland. 

- Long-term real-world observations for FCEV HDT’s are missing and thus, it is difficult to 

estimate or calculate real total cost of ownership. 
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1 Context 

 

Switzerland alone is emitting more than 37 (production-based) / 119 (consumption-based) million tons 

of CO2 from the burning fossil fuel and the cement production (Ritchie & Roser, 2020). With joining 

the “Paris Agreement”, Switzerland has demonstrated its willingness to drastically reduce those CO2 

emissions to limit global warming to an increase of 1.5 degrees Celsius (Bundesamt für Umwelt BAFU, 

2018). With 32% of total greenhouse emissions, road and train traffic is the biggest segment in 

Switzerland that needs to be tackled (Bundesamt für Umwelt BAFU, 2020). Of which heavy duty trucks 

(HDT) account for the second largest contribution to national CO2 emissions (Bundesamt für Statistik, 

2020). As it is unlikely that society can and wants to reduce flexibility, green alternatives are needed to 

maintain mobility while emitting zero CO2.  Besides battery electric vehicles (BEV), fuel-cell electric 

vehicles (FCEV) that run on green hydrogen are a promising alternative to diesel trucks, especially due 

to the ability to store larger amounts of energy (Rulf, Baum, Zorn, Menzel, & Rehberger, 2020) & 

(McKinsey & Company & Hydrogen Council, 2021). This has also been recognized by Switzerland 

which has co-signed a request to the EU to develop a hydrogen strategy with other EU member states 

(Bühlmann, 2020) and has published a position paper on hydrogen for mobility (Bundesamt für Energie 

BFE, 2016). However, till today adoption is limited and only Hyundai is operating a serial production 

line for FCEV trucks (Hyundai Motor Company, 2020). Since 2020, Switzerland is pioneering the field 

and is maintaining a hydrogen ecosystem for HDTs with “Hyundai” as truck provider, “Hydrospider” 

as a green hydrogen producer, “H2 Mobilität Schweiz” as fuel station operators and logistics company 

as truck operators (Schatzmann, 2020).  

In this working paper, we examine the Swiss hydrogen ecosystem for green hydrogen HDT’s and have 

a closer look at the costs of providing local (import is excluded) green hydrogen at a fuel station. The 

goal is to provide a rough overview of the ecosystems and its associated cost. Moreover, we want to 

identify and discuss variables which can significantly change the cost structure. Finally, we want to give 

an outlook and point out areas that will need further examination. 

To achieve that, we will start with a description of the ecosystem and the status quo of producing and 

distributing green hydrogen. Following that, we will sketch out the high-level cost of providing green 

hydrogen at fuel stations. Given that transport is one of the biggest issues and has one of the largest 

freedoms of choice, we will dig a bit deeper on those cost and will compare the transport of green energy 

in form of hydrogen over the road (central hydrogen production) vs. in form of electricity over the grid 

(local hydrogen production).  
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This working paper focuses on a narrow snapshot and has little claim on general validity and 

transferability. By looking at one specific use case, we want to provide a general understanding of the 

processes and its associated costs for a wider audience. Additionally, we provide a critical reflection of 

the status quo and highlight potential levers that need further investigation. Whenever possible, we used 

publicly available information to reconstruct processes and cost structures. The results presented in this 

working paper are completely independent and the authors have no interest to be disclosed. Finally, we 

want to thank Markus Bareit (Bundesamt für Energie), Luigi Boggia (St. Galler Stadtwerke), Adrian 

Indermühle (Indermühe Holding), Janning Kohl (Eidgenössische Elektrizitätskommission ElCom), 

Michael Koller (EKZ Elektrizitätswerke des Kantons Zürich), Martin Osterwalder (Avia Osterwalder) 

and Oswald Werle (Enapter) for contributing to this working paper with their expertise. 
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2 Green hydrogen production for heavy-duty trucks 

 

2.1 The Swiss ecosystem  

 

The Swiss hydrogen ecosystem consist of three main parties: “H2 Mobilität Schweiz” is an association 

consisting of large Swiss mineral oil companies and logistics companies with the aim of establishing a 

nationwide network of hydrogen fuel stations (Förderverin H2 Mobiltität Schweiz, n.d.). “Hyundai 

Hydrogen Mobility” is a partnership between “Hyundai Motor Company” and “H2 Energy” which 

equips logistic companies with FCEV trucks in a pay-per-use business model (Hyundai Hydrogen 

Mobility, n.d.). Refueling is included in the pay-per-use model and the required green hydrogen is 

produced by “Hydrospider” (a joint venture between “Alpiq”, “H2 Energy” and “Linde”) through 

electrolysis next to the run-of-the-river power plant in Gösgen, Switzerland. The produced gaseous 

hydrogen is distributed to a network of fuel stations via trucks. At the fuel stations, customers with 

FCEV trucks from “Hyundai Hydrogen Mobility” refill their trucks with hydrogen within the pay-per-

use system. (Hydrospider, n.d. a) 

 

 

Figure 1: Swiss hydrogen ecosystem 

  

https://h2mobilitaet.ch/
https://hyundai-hm.com/
https://hyundai-hm.com/
https://www.hyundai.com/worldwide/en/
https://h2energy.ch/
https://hydrospider.ch/
https://www.alpiq.ch/
https://h2energy.ch/
https://www.linde.com/
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2.2 Production and distribution process 

 

The production of green hydrogen, which is depicted in figure 

2, starts with the generation of green electricity at the 51 MW 

run-of-the-river power plant from “Alpiq” in Gösgen. 

Subsequentially, a 2 MW PEM (proton exchange membrane) 

electrolyzer uses parts of the energy to transform 

demineralized water into gaseous hydrogen with high purity. 

The hydrogen is then compressed to 350 bar and stored in high 

pressure tanks within exchangeable containers that weigh 

around 16 t. Those containers can carry 350 kg of hydrogen 

and sit on top of one of the four docking stations. At maximum 

capacity, the plant can produce up to 300 t of hydrogen per year 

which translates to about 6-10 hours to fill one container. The 

containers are picked up by trucks which distribute the 

containers among the fuel stations.  So far, trucks with diesel 

engines are used because there are no trucks with alternative 

power trains that meet the ADR („Accord européen relatif au 

transport international des marchandises dangereuses par 

route“) requirements for transporting dangerous goods. In the 

following, we will only focus on the fuel station from “Avia 

Osterwalder” in St. Gallen for simplicity. Once arrived in St. 

Gallen, the exchangeable container is dropped at the empty 

docking station and the empty exchangeable container on the 

other docking station is picked up and returned to Gösgen 

where the cycle restarts. (Hydrospider, n.d. b), (Rittmeyer, 

2020), (Wasserstoff TV, 2020), (Bilang, Hausammann, 

Schindler, & Van Roy, 2020) & (Osterwalder, 2021) 

The fuel station in St. Gallen is orchestrated by “Maximator” (a German pressure system supplier) and 

consists of a compressor, different high-pressure tanks, a cooling system, and a hydrogen refueling 

nozzle. The hydrogen trucks in this case use 350 bar tanks and as gas can only be transported via pressure 

difference, an additional compressor is needed to achieve a pressure of up to 950 bar. (Maximator 

GmbH, n. D.), (Bilang, Hausammann, Schindler, & Van Roy, 2020) & (Osterwalder, 2021). 

  

Figure 2: Production and distribution process 

https://www.maximator.de/
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2.3 Cost structure 

 

To estimate the costs of producing and dispensing hydrogen, we have used the following parameters. 

Table 1: Base parameters 

 

 

From our investigation, we derive the following approximate costs for producing and dispensing green 

hydrogen at the fuel station in St. Gallen. The assumptions and calculations can be found below. 

 

Table 2: Hydrogen production & distribution cost structure 

Step CHF /kg H2 

1) Electricity production at run-of-the-river plant ~3.50 

2) PEM electrolysis ~2.10 

3) Transport per truck 130km (and empty container return) ~2.80 

4) Fuel station incl. compression throughout the process ~2.00 – 2.50 

Hydrogen price at fuel station ~10.90 

 

In Switzerland, a large run-of-the-river power plant can produce 1 KWh of electricity at a price point of 

around 0.06 CHF (0.04 – 0.09) (Verband Schweizerischer Elektrizitätsunternehmen VSE, n.d.). Further, 

we know that the electrolysis requires 58KWh power to produce 1 kg of hydrogen (see table 1) and thus, 

we can conclude that the green energy required to produce 1 kg of hydrogen costs around 3.50 CHF. 

62% of the costs to produce hydrogen comes from the energy generation according to Osterwalder 

(2021). Consequently, the costs of electrolysis accounts for 38% and equals ~2.10 CHF/ kg H2. Similar 

results are obtained when an average CAPEX cost per KW of 1400 EUR for a PEM electrolyzer 

(Trattner, Höglinger, Macherhammer, & Sartory, 2021) and a mean lifetime of 40’000 hours (Shell 

Deutschland, 2017) is used for calculations. In that case, the costs per kg H2 end up around 2.20 CHF 
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/kg H2 which validates the initial results. Combined, both parts sum up to 5.60 CHF /kg H2 which is in 

line with around 5 USD /kg H2 stated in International Energy Agency (2019), McKinsey & Company 

& Hydrogen Council (2021) and with statements from Osterwalder (2021). The main contributor to the 

electrolysis cost is the capital investment in the electrolyzer whereas the cost of water is negligible 

because only around 9.1l of water are required to produce 1 kg of hydrogen (Webber, 2007). Transport 

with around 2.80 CHF/ kg H2 is the second costliest position in the equation and at the same time, the 

most flexible as it highly depends on the travelled distance. A more detailed explanation of the transport 

cost and the comparison to energy transport over the electricity grid can be found below in chapter 2.3. 

Given that hydrogen is sold at a fuel station at around 10.90 CHF /kg H2 in Switzerland (Ristau, 2017) 

(Jorio, 2020) and if we assume that the profit margin is very low but not negative (Osterwalder, 2021), 

we can conclude that the costs for compression, storage and dispensing throughout the process must 

account for 2.00 to 2.50 CHF per kg H2. This would be in line with the following studies (Parks, Boyd, 

Cornish, & Remick, 2014), (Melaina & Penev, 2013) and (International Energy Agency, 2019) that state 

costs between 2.00 and 2.40 USD /kg H2. 

Now that we have a high-level understanding of the value chain, we want to dig a bit deeper on the 

transportation aspect. If we do not consider energy import, there is little we can change about the 

electricity production. Same goes for the electrolysis and the cost associated with the fuel station. On 

the other hand, there are a lot of different alternatives for transport and on an international level, different 

transportation options (incl. means of transport and different states of aggregation of hydrogen) have 

been widely studied: (Brändle, Schönfisch, & Schulte, 2020), (McKinsey & Company & Hydrogen 

Council, 2021), (International Renewable Energy Agency (IRENA), 2019) (Hydrogen Europe, 2020) 

(Shell Deutschland, 2017) and (International Energy Agency, 2019). However, transporting energy over 

the grid and locally produce hydrogen at the site of consumption is a research gap. Thus, we will 

compare the costs of transporting energy with trucks in form of hydrogen with the costs of transporting 

the energy in form of electricity over the grid.  
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2.4 Transportation deep dive 

 

In the following analysis, we only focus on the transportation of energy within Switzerland. In scenario 

A (status quo), we examine the costs of transporting centrally (Gösgen) produced hydrogen with diesel 

trucks to the fuel station in St. Gallen. In scenario B, we look at transporting centrally (Gösgen) produced 

electricity over the grid which is used to locally produce green hydrogen at the fuel station in St. Gallen.  

To be able to compare the costs of the two scenarios, we omit a few steps in the production and 

distribution process as we assume that they would occur in both scenarios. First, we do not consider 

energy costs because in both scenarios the green energy is produced centrally at the same location in 

Gösgen. Second, we neglect the cost of electrolysis because “Avia Osterwalder” is dispensing up to 

300kg H2 per day (Osterwalder, 2021) which means that a electrolyzer of comparable size is also 

required in scenario B. Furthermore, we assume that cost for compression and storage is comparable in 

both scenarios as it does not matter when or where the gas is compressed and stored if the amount of 

hydrogen is equal. We also assume in this calculation that the electrolysis runs all the time, which is not 

true in practice and lastly, that the cost of the docking station for the exchangeable containers are 

negligible as they are partly needed in both cases. 

 

2.4.1 Scenario A: Truck transport 

In table 3 below, the results from the cost break down for the truck transportation is shown. For 

completeness, the same parameters as above are shown again.  

Table 3: Truck transport cost 
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To calculate the truck transportation costs, we need to determine the costs for operating the truck and 

the time it is operated. To determine an hourly tariff, we fall back on publicly available logistics pricing 

based on ASTAG (Swiss association for commercial vehicles) recommendations instead of calculating 

total costs of ownership. Exact prices are missing and thus, we assume hourly costs of 155 CHF /h which 

is an approximation from different possible offerings. We believe that prices could be lower for a 

continuous contract but at the same time we assume that the benefit is cancelled out by higher costs due 

to the transport of dangerous goods. Additionally, we assume that the diesel truck in use fulfills the 

EURO 5 norm which implies an LSVA fee (Swiss traffic fee for HDT) of 0.0269 CHF per ton-kilometer.  

In this calculation, we assume that all the hydrogen is delivered to St. Gallen. This implies that 1714 

single trips need to be taken which add up to 3429 hours of operating a diesel truck. Additionally, we 

must consider another 875 hours for loading and unloading the exchangeable containers which lasts 

around 15 minutes per container. 

Based on those values, the costs for truck transportation can be calculated. The operational costs for 

truck and driver amount to 531’000 CHF which is a product of the hourly truck price and the time spent 

driving. Additionally, the number of trips multiplied with twice the (un)-loading time gives us 93’000 

CHF. Lastly, 199’000 CHF are due as LSVA tax which is derived from the number of trips multiplied 

with the LSVA fee, the distance travelled, and the tons moved. In total, this sums up to 824’000 CHF 

per year or to make it more tangible, 2.75 CHF per kilogram hydrogen. In a validation interview, 

Osterwalder (2021) stated 3 CHF/ kg H2 and thus, we conclude that the results are realistic. 

 

2.4.2 Scenario B: Grid transport  

In the table 4 below, the parameters and calculations for scenario B can be found in which electricity is 

transported over the grid. The underlying assumption is that hydrogen would be generated in St. Gallen 

and therefore, local energy transmission tariffs are applicable when calculating the costs. 

To calculate the distribution costs of energy in form of electricity over the grid, we need to consider 

local 1) grid costs and 2) community taxes & the cost-oriented feed-in tariff (Kostenorientierte 

Einspeisevergütung KEV1) which is an instrument from the state to promote renewable energy sources. 

For both cases, the total amount of energy (17’520’000 KWh) is required which we simply can derive 

by multiplying the capacity of the electrolyzer with a yearlong 24/7 run time that we assume. 

We can derive the yearly grid costs based on the “grid tariff M 2021” from the power supplier in St. 

Gallen by summing up its three parts. First, we can multiply the average kilowatt-hour tariff with the 

total amount of electricity needed. Second, we can take the product of the capacity tariff and the max. 

 
1 https://www.bfe.admin.ch/bfe/de/home/foerderung/erneuerbare-energien/einspeiseverguetung.html 
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electrical capacity of the electrolyzer. Last, we can add the base tariff per counter and receive yearly 

grid cost of around 695’000 CHF.  

To determine the taxes and the KEV, we simply use the total amount of energy needed and multiply it 

with the different items in the table including KEV, taxes for using public ground and taxes to support 

an energy fund with the aim of reducing CO2 emissions. We receive a total of roughly 767’000 CHF 

per year, which is larger than the actual grid costs itself.  

In sum, the transportation of energy via grid would lead to costs of 1’358’090 CHF per year or 4.53 

CHF per kilogram hydrogen which is considerably larger than the transport via the road with diesel 

trucks. 

  

Table 4: Grid transport cost 
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3 Discussion 

 

In the following we will first discuss the specific results for the cost comparison between road vs. grid 

transport and then look at the implications of the overall cost structure that we have identified. 

What we have learned from scenario A, is that the main cost driver is the distance and time between the 

site of production and the site of consumption as it increases costs for the vehicle/ driver and the “LSVA” 

fee. Thus, to reduce transport costs the electrolyzer should be as close as possible to the fuel station if 

not directly next to it. That’s also one of the reason why “Avia Osterwalder” and “St.Gallisch-

Appenzellische Kraftwerke (SAK)” plan to establish a electrolyzer in close proximity to the fuel station 

in St. Gallen (St. Gallisch-Appenzellische Kraftwerk AG, 2019). Another option would be to change 

the amount of hydrogen that can be transported and thus, reduce the number of trips needed. The only 

feasible solution seems to be using higher pressure tanks as making the containers larger/ heavier is 

limited by the maximum weight a truck with trailer can have on Swiss roads and the space available at 

the fuel station. However, reducing the distance is the only real lever that exists if only transport in 

gaseous form with trucks is considered.  

From this standpoint, it would be ideal if the electrolyzer, the fuel station and the renewable energy 

source would be at the same location. Thus, further research should investigate if it would be possible 

to operate a hydrogen fuel station at a major traffic route that includes its own sustainable energy source 

(PV or wind) and electrolyzer. Such a plant might partly use electricity from the grid to bridge gaps in 

power production. However, at least for run-of-the-river plants (especially the larger ones) this is not 

feasible as they are mostly located in remote areas2 which do not overlap with freight routes of HDTs3. 

Thus, transporting energy over the grid to power an electrolyzer at the fuel station was examined in 

scenario B. 

If we compare scenario A with B, we can conclude, that transporting the energy over the grid is about 

65% costlier than over the road. The question remains, if and how the cost could be reduced to be 

competitive with road transport. In general, the tariff for using the grid is determined by the energy 

providers and there is little room for alternative options as an end user (Koller, 2021). If we take the 

tariff as given, the only thing that could potentially be improved to reduce the costs is the efficiency of 

the electrolysis. Currently, it runs at 57% efficiency4 and could be increased to 68% (Trattner, Höglinger, 

Macherhammer, & Sartory, 2021) which would be a major improvement. However, it would only 

account for a 11% cost decrease. More interesting is that when using the grid to transport green energy 

to produce hydrogen, all taxes aimed at increasing sustainability are also applicable in general (Bareit, 

 
2 https://pubdb.bfe.admin.ch/fr/publication/download/9692 
3 https://s.geo.admin.ch/91cb0000e5 
4 Heating value hydrogen / energy used = 33KWh / 58KWh = 57% 

https://pubdb.bfe.admin.ch/fr/publication/download/9692
https://s.geo.admin.ch/91cb0000e5
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2021). However, if the electricity costs exceeds 10% of the gross valued added, a company is eligible 

to reclaim what is has paid for “KEV” according to Art. 39 EnG.  If we rerun the calculations without 

“KEV” (2.48 Rp. /KWh) and if the energy fund tax (0.95 Rp. /KWh) would be waived, we get an average 

price for energy transport over the grid of 2.67 CHF /kg H2. When comparing  that value to the costs of 

the road transport (2.75 CHF /kg H2) we can derive that cost parity could be achieved. It seems 

unreasonable to impose those taxes for green electricity that is used for green hydrogen production as it 

drastically limits the choices producer of green hydrogen have and thus, their potential to grow which 

is in contrast with the basic idea of the sustainability taxes. 

While the transport over the grid is no problem on a small scale, it potentially can become one on a 

larger scale which is illustrated with the following example. In 2019, 233 PJ of energy was used for 

mobility in Switzerland of which 18% is to be allotted to goods transport over the road (Bundesamt für 

Energie, 2020). Assuming that all HDTs in Switzerland use hydrogen, this translates to 11 TWh 

additional power demand and grid capacity. If we would add private road traffic as well and compare it 

to the 57 TWh total electricity consumption of Switzerland in 2019 (Bundesamt für Energie, 2020), the 

problem is obvious. To determine if transporting energy over the grid for green hydrogen production is 

desirable, further research is needed to determine the implications of the additional required power and 

grid capacity with its associated costs. 

If we look at the overall cost structure from national green hydrogen production, we can record that 

there is little room for short term improvements to make national green electricity cheaper as it already 

is due to the high competitiveness of run-of-the-river plants compared to other sources (Kost, 

Shammugam, Jülch, Nguyen, & Schlegl, 2018). As of today, only two types of electrolyzers would be 

suitable for hydrogen production from renewable energy sources because of the short start and shutdown 

periods: PEM which is used by “Hydrospider” and anion exchange membrane (AEM) which has been 

around for less time (Shell Deutschland, 2017). Thus, besides improving the efficiency/reducing the 

costs of those systems, there are little alternatives that could be explored. As already mentioned above, 

transport accounts for a major part of the costs and comes with a lot of decision variables. Besides 

examining the detailed costs of producing green hydrogen at the fuel station directly, further research is 

required to determine if there are better alternatives than transporting hydrogen in gaseous form with 

trucks. Mainly, the research could focus on the feasibility and the cost of reusing the gas pipes in 

Switzerland for the transport of hydrogen. Also, the cost for the fuel station in Switzerland could be 

broken down to smaller pieces to identify large cost contributors that one could focus on. Another 

direction of interest would be the question, if it would be possible to run a hydrogen fuel station that 

produces its own green electricity and hydrogen. Lastly, the research should be extended by looking at 

the import of green hydrogen as some studies (McKinsey & Company & Hydrogen Council, 2021) & 

(International Energy Agency, 2019) suggest that green hydrogen produced in the Middle East for 

example could be as cheap as <1.80 USD/ kg H2.  
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Given that the ecosystem is relatively new and partly uses new technology, we believe that hydrogen 

production costs will keep on falling which is backed by several studies and make hydrogen more cost 

competitive and thus more relevant for Switzerland’s ambition to reduce CO2. However, the question 

that remains, is: how low does the price of green hydrogen needs to be at the nozzle to make fuel cell 

HDT cost competitive with diesel trucks? To answer this question, one needs to look at the green 

premium (additional cost compared to fossil fuel alternative) of hydrogen and the costs of operating a 

hydrogen truck. Since hydrogen truck production is novel and limited in terms of produced vehicles, 

real total costs of ownership are missing, and one can only find estimations. For example, do Kühnel, 

Hacker, & Görz (2018) estimate a green premium for FCEV HDTs of 197% in 2015 and 122% in 2030 

(meaning 22% to 97% costlier). Another estimation comes from Ruf, Baum, Zorn, Menzel, & Rehberger 

(2020) which state a green premium between 111% and 118% for 2023 depending on the type of truck. 

Only very few studies can be found that compare the costs and unfortunately, it is complicated to create 

a green premium calculation. The reasons being: 1) FCEV trucks just started to be in mass production 

and thus little long-term data is available 2) truck costs are highly dependent on type, specification, 

usage period and field of application which makes a direct comparison difficult and 3) studies have 

different time horizons for their estimates.  

Instead of looking at the total cost of ownership, another approach would be to only look at the costs 

per energy that ends up being transferred to the wheels by looking at the tank-to-wheel efficiency of the 

power trains. By doing that, we can simplify the equation a bit and exclude for example higher cost for 

FCEV power trains which are expected to drop with mass production. When we do that, we can derive 

the green premium for hydrogen fuel consumption compared to diesel which is depicted in table 5. 

Table 5: Green premium fuel consumption 
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We use the average diesel price from shell from the year 2019 and 2020 (Shell, n. d.) and the hydrogen 

price stated by Ristau (2017) as the base for our calculation. When we combine those prices with the net 

calorific value (lower heating value) stated in Staffell (2001) we can derive the costs per MJ per power 

train. If we multiply those costs with the estimated power consumption of each power train in 2025 from 

Röck, Reixeis & Hausberger (2020), we can derive the costs per ton-kilometer for each power train. One 

can see that depending on the type of truck, the green premium for FCEV HDTs vary between 128% 

and 144%. In this case, hydrogen prices would need to drop to 8.50 CHF /kg (22% decrease) to achieve 

cost parity with the diesel alternative. However, hydrogen production costs is just one variable and to 

make a more accurate estimation, one would also need to consider increasing efficiency of both power 

trains and potentially increasing cost for diesel in Europe due to increasing taxation. Also, to obtain a 

holistic view, one would also need to include CAPEX associated with purchasing a FCEV truck and 

other operational costs. 

We can summarize that as of today, we are lacking real world evidence of total cost of ownership of 

FCEV HDTs and thus, calculation of the green premium is based on estimations. There are multiple 

different options to derive those estimations and their results can vary significantly. However, they all 

show that using hydrogen-powered trucks seem to be within a financially feasible range and according 

to Osterwalder (2021), the Swiss hydrogen ecosystem is already financially sustainable. This seems 

realistic given that around one third (33%) of truck costs (see table 3) consist of the LSVA tax (heavy 

duty truck tax) which is waived in Switzerland for trucks with electric engines (Eidgenössische 

Zollverwaltung, 2021). Nevertheless, the costs for operating FCEV HDTs need to decrease further as 

the LSVA tax exemption cannot uphold forever. Thus, further research is needed to determine the long-

term costs of FCEV HDTs which is backed by real world observation.  
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