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Introduction 

 

The aim of this paper is to examine what role “Power-to-gas” solutions can provide in the UK’s 

energy transition towards a low carbon economy. In order to evaluate this technology, the paper will 

focus on an existing “Power-to-Gas” (PtG) provider in the UK, the AIM listed firm ITM Power. 

 

ITM Power is a UK listed AIM company, formed in 2001. The company seeks to use PtG to provide 

hydrogen energy from Renewable sources across three market segments. These include hydrogen fuel 

for cars, hydrogen gas for the electricity and gas networks, and finally, hydrogen as a feedstock for 

fertilisers in the agricultural sector.  

 

While ITM Power has clients and partnerships with private sector, public sector and NGO actors 

across all three market segments, this paper will focus exclusively on the electricity and gas sector. 

The reasoning for this constrained focus is due to the following considerations. The author contends 

that the key challenge facing the UK in its period of energy market transition is how to incorporate 

“intermittent energy supplies” from new Renewable Energy Sources (RES), alongside existing 

sources of production. In the current energy system within the UK, the largest RES sources (excluding 

Hydro) are Solar PV and Wind (both Offshore and Onshore). While biomass could be considered the 

largest (when factoring in the co-firing potential at Drax), it is clear that the bulk of UK growth in 

RES has come from these intermittent sources and this trend is forecast to continue
1
. 

 

The challenge of incorporating RES into the UK energy system is at the heart of the energy market 

transition. In brief, the problem is twofold: lack of storage during periods of “excess production” and 

“under supply” of energy when production is low. These challenges not only “waste” energy that is 

produced from RES, but they also increase the cost of their deployment by requiring back-up capacity 

to be held as well. The question therefore which must be answered for the UK to transition to a low-

carbon economy is: “How can Energy produced from RES be smoothed to match consumption?”. 

 

One answer among many proposed to this question, is PtG. By converting surplus electricity from 

RES into hydrogen that can be stored, production and consumption can be smoothed more efficiently 

and economically. But this solution also brings with it several important new questions which must be 

answered to determine how viable such a solution is: 

 

 How would the Hydrogen be used, and how would this help? 

 How much “Excess” RES energy could be feasibly captured? 

 Is converting excess RES Energy into Hydrogen commercially viable? 

 

Thus this essay shall examine the following questions, with a view to demonstrating that PtG 

technology can play an essential role in the transition of the UK energy market. 

 

 

                                                           
1 UK government, 2013, https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48128/2167-uk-renewable-
energy-roadmap.pdf 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48128/2167-uk-renewable-energy-roadmap.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48128/2167-uk-renewable-energy-roadmap.pdf
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How would the Hydrogen be used, and how would this help? 

 

Hydrogen gas has been proposed as a solution to a myriad of problems created by the UK’s transition 

to a low carbon economy.  

 

Within the automotive sector, Hydrogen fuel is seen as an extremely attractive alternative to not only 

petroleum, but also electric batteries. Hydrogen fuel is firstly very light in liquid form, nearly 1/10
th
 of 

the weight of petrol
2
. Secondly, Hydrogen is extremely energy dense, with a calorific density three 

times that of petrol
3
. Both of these factors therefore make Hydrogen compelling as a competitor to 

petroleum because of the range that they add to vehicles. Against electric batteries however, 

Hydrogen has a different advantage, its refuelling time. The latest models of the Hyundai ix35 can 

refuel in three minutes and have a factory range of 594km
4
, while the Tesla electric car models can 

only boast a range of between 384km - 470km
5
, with thirty minutes of re-charging only sufficient to 

add 272km of range
6
. 

 

In the agricultural sector, hydrogen is an essential component in the production of Ammonia. 

Hydrogen today is currently extracted from Natural Gas, with 164 million tonnes of Ammonia 

produced worldwide in 2011
7
. However, the process requires an estimated 2-3% of world energy 

consumption, with 80-90% of the output going to fertilisers
8
. Thus, hydrogen from excess RES 

production could replace the hydrogen extracted from natural gas and assist in reducing the carbon 

intensity of the agricultural sector, a sector that produces between 12-14% of world greenhouse gas 

emissions, according to ITM Power estimates
9
. 

 

Despite its myriad of applications however, the author contends that the use of hydrogen from PtG 

technology should focus exclusively on the gas and electricity sector, for the following reasons. The 

greatest challenge in the transition of the UK energy market is storage. In this context, hydrogen 

production from intermittent RES must itself become intermittent in order to balance the needs of the 

electrical and gas systems in the UK. But while intermittent hydrogen production can be 

accommodated into the electricity and gas systems, this is not viable for the automobile and 

agricultural sectors today.  

 

Drivers of cars today require the guarantee that any hydrogen refuelling station would always have 

sufficient hydrogen fuel available. With intermittent production, this guarantee could only be given by 

promising to extract electricity from the UK energy grid even when there was no “surplus” to be 

added, i.e. hydrogen production may have to (in circumstances) add to demand. Not only would such 

an outcome be costly, as extracting electricity at peak times would come at a considerable premium to 

excess RES production, but it would likely also require additional back-up energy sources such as gas 

or coal fired CCGT to expand their output, thus increasing the carbon footprint.  

 

Similarly, it would not be commercially viable for manufacturers of ammonia to rely on intermittent 

production of hydrogen and thus they would require that ITM Power and similar firms commit to a 

fixed level of hydrogen output. This would not only create a challenging financial obligation for ITM 

Power, but it could also lead to an increase in demand on the energy system at times where there is 

insufficient electricity surplus to be extracted.  

 

Given these challenges it is only by using hydrogen for the gas and electricity sector that PtG can 

incontrovertibly demonstrate that it is contributing to the UK’s energy transition. For the gas and 

                                                           
2 MPower estimate liquid hydrogen weighs 77kg/m3 against 702kg/m3 for petrol.  
3 MPower estimate calorific energy density for liquid hydrogen of 39.4kWh/Kg against 13kWh/kg for Petrol. 
4 Hyundai, 2016, http://worldwide.hyundai.com/WW/Showroom/Eco/ix35-Fuel-Cell/PIP/index.html  
5 Based on converting miles to Kilometres at 1:1.6 from Tesla, 2016, https://www.teslamotors.com/models  
6 Based on converting miles to Kilometres at 1:1.6 from Tesla, 2016, https://www.teslamotors.com/supercharger  
7 Institute for Industrial Productivity, 2016, http://ietd.iipnetwork.org/content/ammonia#key-data  
8 Institute for Industrial Productivity, 2016, http://ietd.iipnetwork.org/content/ammonia#key-data 
9 ITM Power, 2016, http://www.itm-power.com/sectors/renewable-chemistry  

http://worldwide.hyundai.com/WW/Showroom/Eco/ix35-Fuel-Cell/PIP/index.html
https://www.teslamotors.com/models
https://www.teslamotors.com/supercharger
http://ietd.iipnetwork.org/content/ammonia#key-data
http://ietd.iipnetwork.org/content/ammonia#key-data
http://www.itm-power.com/sectors/renewable-chemistry
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electricity sector, hydrogen provides a range of solutions. Firstly, it provides storage capability to 

intermittent sources of RES, thus boosting their economic viability. Secondly, stored Hydrogen can be 

fed into the gas network.  

 

By feeding hydrogen into the gas network, it can be co-fired in Combined Cycle Gas Turbines 

(CCGT) to help reduce the carbon footprint of the UK’s base-load energy providers. Alternatively, 

hydrogen can be consumed residentially instead of conventional natural gas or as a blend. According 

to Intelligent Energy, blends of up to 15%
10

 Hydrogen would be feasible in the existing climate. Were 

a 15% figure to be obtained, then based on ONS figures, between 2010-2014 the UK would have been 

able to remove almost entirely its need for natural gas imports from Holland , leading to a net 

reduction of over 37 Million M
3 

over five years
11

. Such a reduction would not only improve the UK 

trade balance, but would have dramatic implications for UK energy security.  

 

The UK Governments Renewable Energy Road Map is forecasting that the UK can deliver 15% of the 

countries projected energy consumption from RES by 2020, a figure of 234 TWh per annum
12

. Given 

this vast amount of energy, of which a forecast of 57-60 TWh will come from both Onshore and 

Offshore Wind, the UK faces a significant challenge in addressing its intermittent supply and helping 

the electricity grid to achieve a balance between RES and other sources of production.  

 

 

How much “Excess” RES energy could be feasibly captured? 

 

As mentioned in previous sections, the author contends that converting the UK’s excess wind energy 

production into hydrogen is essential to balance the UK electricity system. Today, the UK 

Government pays large sums of money to Wind farm producers under National Grid’s “Balancing 

Mechanism”, which are called “Constraint Payments”. These Constraint Payments are made to any 

UK electricity producer who is asked to feed into the grid, but whom cannot find a client for the 

electricity in the market when it is produced. However, for intermittent fuel sources such as RES, 

notably, wind, this problem is growing.  According to data from the Renewable Energy Foundation, 

the UK government’s Constraint Payments to UK Wind farms has increased from £174,128 in 2010 

to £90,494,271 in 2015
13

.  

 

As the UK’s projected total share of electricity from intermittent RES increases, so too will the 

“wastage” of electricity from these sources. Using “Constraint payment data”, we can see that the 

proportion of UK generated wind energy that was “wasted” has increased from 0.01% of total 

production in 2010 to 3.54% in 2015
14

. Nor is the proportion likely to taper out at a low bound. 

According to reports on the level of curtailment in the Chinese electricity system, 15% of China’s 

entire wind output was curtailed or “wasted” in 2015, up from 8% in 2014
15

. Within the UK, ITM 

Power recently secured the sale of a 1.5MW PtG unit precisely because “At present the Shapinsay and 

Eday turbines are often ‘curtailed’, losing on average more than 30% of their annual output”
16

. 

 

Given that curtailment is a particularly acute problem for the viability of further large scale wind 

deployment projects in the UK, the author has decided to focus on analysing the level of Hydrogen 

that could be produced from converting Wind energy that is currently “curtailed” across the UK. By 

                                                           
10 This is assuming a production of sufficient hydrogen to replace 15% of UK Natural Gas demand. See further tables and forecasts for 
additional indicators on this matter. Intelligent Energy, 2016, http://www.intelligent-energy.com/our-divisions/distributed-
power/hydrogen-landscape/  
11 DECC and ONS, New data for January 2016 and revisions to May 2014 and December 2015 data, 31/03/2016 
12 UK government, 2013, https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48128/2167-uk-renewable-
energy-roadmap.pdf 
13 Renewable Energy Foundation, 2016, http://www.ref.org.uk/constraints/indextotals.php  
14 Authors own analysis of UK Government data and Renewable Energy Foundation data. See Excel sheet for additional calculations.  
15 Coco Liu for Inside Climate news, 2016, http://insideclimatenews.org/news/28032016/china-wind-energy-projects-suspends-clean-
energy-climate-change  
16 ITM Power, 2016, “1.5 MW Electrolyser Deployment in Scotland”, http://www.itm-power.com/news-item/1-5-mw-electrolyser-
deployment-in-scotland  

http://www.intelligent-energy.com/our-divisions/distributed-power/hydrogen-landscape/
http://www.intelligent-energy.com/our-divisions/distributed-power/hydrogen-landscape/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48128/2167-uk-renewable-energy-roadmap.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48128/2167-uk-renewable-energy-roadmap.pdf
http://www.ref.org.uk/constraints/indextotals.php
http://insideclimatenews.org/news/28032016/china-wind-energy-projects-suspends-clean-energy-climate-change
http://insideclimatenews.org/news/28032016/china-wind-energy-projects-suspends-clean-energy-climate-change
http://www.itm-power.com/news-item/1-5-mw-electrolyser-deployment-in-scotland
http://www.itm-power.com/news-item/1-5-mw-electrolyser-deployment-in-scotland
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using data from the Renewable Energy Foundation, UK government production figures and forecasts 

for future growth in RES production until 2025 and the conversion ratios of electricity to hydrogen, 

provided by ITM, the potential quantity of hydrogen that could be produced from curtailed RES is 

given in table 1.  

 

Assumptions 

 

This model assumes that in order to reach the UK Government forecast of 18GW of Offshore Wind 

by 2020 and 40 GW of Offshore Wind by 2030
17

, the sector would require annualised growth of 15%. 

For the Onshore Wind sector, the government forecast annualised growth of 13% per annum, but this 

does not appear to correlate with the target for 13 GW onshore by 2020 and 10-19 GW by 2030
18

. 

Therefore, the forecasts presented here have assumed a growth target of 8% per annum in order to 

approximate these end of period targets.  

 

The model has drawn on government average utilisation ratios, applying 25% efficiency to Onshore 

Wind and 35% to the Offshore Wind sector. With these approximations, the TWh output is within the 

margin of error set by the government plan
19

. To extrapolate the cost of future government “constraint 

payments”, is challenging. However, as the Renewable Energy Foundation average for 2015 until 

April 2016 was £70, a figure well below the governments forecasted LCOE of £71-122 per MW/h in 

2020 for Onshore Wind and £102-176 per MW/h for Offshore Wind
20

, the forecasts below have 

decided to use £70 per MW/h as the government “curtailment”. While it is the author’s belief that this 

assumption will underplay the true cost of curtailment payments made by the government, there is 

insufficient data available to provide a more quantitatively defensible price point at this time.  

 

The final assumption is to determine the “spare” energy, that could be utilised for electrolysis (which 

if not absorbed would be “waste”. This is shown in “figure 3”, with the “spare” capacity, i.e. 

electricity generated over what present needs require, shown to rise to circa 10% by 2025.

                                                           
17 UK government, 2016, Using DUKES data: 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/446466/dukes6_4.xls  
18 UK government, 2013, https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48128/2167-uk-renewable-
energy-roadmap.pdf  
19 Government forecast of 57-60 TWh per annum in 2020 against a modelled production of 61 TWh in 2020.  
20 UK government, 2013, https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48128/2167-uk-renewable-
energy-roadmap.pdf 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/446466/dukes6_4.xls
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48128/2167-uk-renewable-energy-roadmap.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48128/2167-uk-renewable-energy-roadmap.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48128/2167-uk-renewable-energy-roadmap.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/48128/2167-uk-renewable-energy-roadmap.pdf
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Theoretical production if all "Waste" Renewable Energy was captured* 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Surplus Wind Energy available 

(MWh) 976             58,708              45,463          379,817           658,611             1,274,165       1,571,187       1,939,343       2,396,118       2,963,396       3,668,591       4,546,073            5,638,966         7,001,422         8,701,490         10,824,744       

Deployable 1MW units 1 7 5 46 79 153 189 233 288                  357                  441                  547                       678                    842                    1,047                 1,302                 

Hydrogen production (Kg) 17,745        1,067,418         826,600        6,905,764       11,974,745        23,166,636     28,567,030     35,260,774     43,565,776     53,879,925     66,701,656     82,655,874          102,526,661     127,298,589     158,208,908     196,813,528     

ITM cost @£2.69 kg*** £47,735 £2,871,355 £2,223,554 £18,576,504 £32,212,065 £62,318,252 £76,845,310 £94,851,481 £117,191,937 £144,936,997 £179,427,454 £222,344,300 £275,796,718 £342,433,204 £425,581,964 £529,428,391

Constraint Payments made by 

UK Govt £174,128 £12,826,756 £5,924,231 £32,707,351 £53,175,234 £90,494,271 £88,182,823 £135,753,978 £167,728,237 £207,437,710 £256,801,375 £318,225,113 £394,727,645 £490,099,568 £609,104,297 £757,732,084

Retail car Hydrogen Price 

estimate of £10 kg**** £177,455 £10,674,182 £8,266,000 £69,057,636 £119,747,455 £231,666,364 £285,670,296 £352,607,736 £435,657,759 £538,799,246 £667,016,559 £826,558,736 £1,025,266,609 £1,272,985,890 £1,582,089,084 £1,968,135,283

Large Commercial volume 

@£11.73 kg ***** £208,154 £12,520,815 £9,696,018 £81,004,607 £140,463,764 £271,744,645 £335,091,257 £413,608,874 £511,026,552 £632,011,516 £782,410,424 £969,553,397 £1,202,637,733 £1,493,212,449 £1,855,790,495 £2,308,622,687

Small Commercial volume 

@£14.49 kg ***** £257,132 £15,466,889 £11,977,434 £100,064,515 £173,514,062 £335,684,561 £413,936,259 £510,928,609 £631,268,093 £780,720,108 £966,506,994 £1,197,683,608 £1,485,611,317 £1,844,556,554 £2,292,447,082 £2,851,828,025

HGAS 1 MW unit

Hydrogen Output (Kg/day) 460

Electricity needed per 1 Kg (kWhr) 55

Electricity needed per 1 Kg (MWhr) 0.055

Production days per annum 

(assuming 90% capacity**) 328.5

Total Hydrogen production (Kg) 151,110            

Total Energy Consumption (MWh) 8,311                

Year Produced GWh Excess GWh % spare

2010 10,254                      0.98                  0.01%

2011 15,652                      59                      0.38%

2012 19,835                      45                      0.23%

2013 28,421                      380                    1.34%

2014 32,016                      659                    2.06%

2015 35,943                      1,274                3.54%

2016 39,929                      1,571                3.93%

2017 44,401                      1,939                4.37%

2018 49,422                      2,396                4.85%

2019 55,066                      2,963                5.38%

2020 61,414                      3,669                5.97%

2021 68,562                      4,546                6.63%

2022 76,617                      5,639                7.36%

2023 85,701                      7,001                8.17%

2024 95,956                      8,701                9.07%

2025 107,541                    10,825              10.07%

Table 1
21

 

 

Table 2 

 

 

 

 

 

Table 3 

        

  

 

                                                           
21 *Here "Waste" refers to when Constraint Payments are made by the UK government, through its Balancing Mechanism,  
for companies to not supply their electricity into the grid. This Energy is therefore "wasted" because it is not needed for consumption when it was produced, and absent the use of storage it would be unused and 
lost. http://www.ref.org.uk/constraints/indextotals.php   
**Here "Capacity" refers to the number of days when the HGAS 1MW unit will be operational         
*** This is ITM Powers cost of production after Capital Amortisation on the asset, based on 2013 numbers: http://www.itm-power.com/news-item/hydrogen-cost-structure-update  
**** Car Buyer post, 2016, Bottom end of £10-15 taken. http://www.carbuyer.co.uk/tips-and-advice/144957/hydrogen-cars-all-you-need-to-know  
***** Large Commercial (page 18) between $17-21 and Small Commerical between $21-82 kg. All rates converted from XE.COM on May 4th 2016, http://www.cesa.org/assets/2011-Files/Hydrogen-and-Fuel-
Cells/CESA-Lipman-H2-prod-storage-050311.pdf   
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Is converting excess RES Energy into Hydrogen commercially viable? 

 

Using the above forecasts it is clear that the UK already pays a significant price for its inability to 

absorb its current level of RES produced electricity. With forecasted government “constraint 

payments” to exceed £500 million annually by 2024, there exists a clear rationale for the government 

to pursue alternative methods to either recoup these expenses or offset them entirely. 

 

The above forecasts provide a frame of reference for conceptualising the market potential, if all 

surplus wind energy could be converted into hydrogen and sold at the stated market prices. However, 

these forecasts alone are insufficient without further illustrating the cost structure of deploying a 

HGAS 1MW structure. Therefore, this section shall focus on illustrating the potential returns which 

could be made by investing in the HGAS 1MW model, assuming the above stated parameters.  

 

By extrapolating from publicly available data, a 1MW unit from ITM Power would cost £3,209,594
22

, 

which the company suggest should be amortised over a 10 year basis. The data below has assumed a 

“life span” of 15 years, with a project IRR of 10%. With current SME interest rates at over 4%, and 

assuming a 5% return, this appears to be on the costlier end of financing, especially if the units were 

to be purchased by the UK government or a large corporate counterparty.  

 

The analysis then models revenues on a £10/Kg sales price, producing at full capacity for 90% of the 

year, with variable costs to match. The analysis finds that the NPV of investing in a HGAS 1MW unit, 

assuming the above outlined parameters, would exceed £5.3 million, assuming a 15 year investment 

horizon. The model attached however does assume the purchase of electricity at the market rate, 

which is the costs structure provided by ITM Power. Thus it is reasonable to question whether in fact 

this “constrained” electricity would be cheaper to purchase (or not), an issue which will be re-

addressed in the final sections of this paper. 

 

By using the given assumptions, the modelling suggests that HGAS 1MW units would be cost viable 

at a range of levels, especially if the electricity was provided free from the government, as part of the 

“constraint payments” made, but even excluding this reduces cost of electricity, the hydrogen 

produced in off-peak times would be profitable to produce. Given that the forecasts suggest a 

potential market size of £1.9 - £2.8 Billion by 2025, if all the surplus wind electricity was converted 

into Hydrogen and sold, it is clear that further economies of scale could be found to make the 

proposition even more cost effective.  

 

                                                           
22 This figure is extrapolated from the only publically listed price structure offered by ITM Power in 2011. Based on ITM Power’s current 
efficiency improvements, it would be plausible that the figure presented here is higher than the true cost of the units currently availale in 
2016. http://www.itm-power.com/news-item/update-on-hydrogen-cost-structure  

http://www.itm-power.com/news-item/update-on-hydrogen-cost-structure
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Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15

Revenue

Hydrogen sales 1,511,100£    1,511,100£    1,511,100£    1,511,100£      1,511,100£  1,511,100£   1,511,100£   1,511,100£    1,511,100£    1,511,100£  1,511,100£   1,511,100£   1,511,100£   1,511,100£   1,511,100£   

Costs

Variable costs £406,486 £406,486 £406,486 £406,486 £406,486 £406,486 £406,486 £406,486 £406,486 £406,486 £406,486 £406,486 £406,486 £406,486 £406,486

Operating Costs £160,480 £160,480 £160,480 £160,480 £160,480 £160,480 £160,480 £160,480 £160,480 £160,480 £0 £0 £0 £0 £0

Total Costs £566,966 £566,966 £566,966 £566,966 £566,966 £566,966 £566,966 £566,966 £566,966 £566,966 £406,486 £406,486 £406,486 £406,486 £406,486

Gross Profit

944,134£       944,134£        944,134£        944,134£         944,134£     944,134£      944,134£      944,134£       944,134£       944,134£     1,104,614£   1,104,614£   1,104,614£   1,104,614£   1,104,614£   

Non Cash expenses

Amortisation £320,959 £320,959 £320,959 £320,959 £320,959 £320,959 £320,959 £320,959 £320,959 £320,959

Net Profit

623,175£       623,175£       623,175£       623,175£         623,175£     623,175£      623,175£      623,175£       623,175£       623,175£     1,104,614£  1,104,614£  1,104,614£  1,104,614£  1,104,614£  

NPV of revenues £11,493,547

NPV of costs £4,077,842

NPV of Net profit £5,443,548

£3,209,594

10 years

10%

1,511,100£   

5%

£2.69Variable Cost per Kg

Cost of 1MW unit

Amortisation period

IRR

Production amount

Operating Costs (as a % of 

Figure 4 

 

 

Figure 5 

 

 

Figure 6 
23

   

 

 

 

 

 

 

                                                           
23 An IRR of 10% is based on a 5% return above the 2016, Q1 borrowing rate for UK SME's (Page 12) http://www.bankofengland.co.uk/publications/Documents/creditconditionsreview/2016/ccrq116.pdf   
The retail price is set at the lowest price indicated in figure 1, @£10 per Kg 
The 1MW cost is extrapolated from the modular pricing used by ITM Power and can be found here: http://www.itm-power.com/news-item/update-on-hydrogen-cost-structure  
 

http://www.bankofengland.co.uk/publications/Documents/creditconditionsreview/2016/ccrq116.pdf
http://www.itm-power.com/news-item/update-on-hydrogen-cost-structure
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Next Steps and other challenges 

 

Today, utilising the 328.5 days, operational efficiency metric, ITM Power had a deployed production 

capacity of 525,600Kg of Hydrogen per year in 2015
24

. This represents just 2.27% of the potential 

market in 2015, illustrating just how significant the untapped market potential remains, as well as the 

scale of deployment and investment needed. 

 

For ITM Power, and similar market entrants, the challenge appears to be one of focus. With a wide 

range of grant funding available for research into the different applications of PtG technology and 

Hydrogen, there is a reduced incentive to focus the company’s resources on a single sector and secure 

a commercially viable level of sales.  

 

25
 

 

The challenge therefore is twofold. Firstly there is insufficient market evidence for PtG firms to 

determine which “use” for their technology will gain most traction and therefore there is a strategic 

rationale to “hedge” and invest in all three sectors for as long as possible. Secondly, with large grant 

funding available and with an investor base that are prepared to take a high risk, long term view, 

companies such as ITM have been able to sustain prolonged periods of high cash burn without 

needing to demonstrate commercial viability to their investors.  

 

At present ITM Power has raised over £63 million in equity since it’s founding in 2016, but its AIM 

valuation is £30.37 million, while it’s retained equity stands at £10.3 million
26

. The company 

                                                           
24 From ITM’s annual report, ITM Power, 2015, p.23, http://www.itm-power.com/wp-
content/uploads/2015/08/Annual_Report_20151.pdf  
25 From ITM’s annual report, ITM Power, 2015, p.23, http://www.itm-power.com/wp-
content/uploads/2015/08/Annual_Report_20151.pdf 

2015 2014 2013 2012 Total

Revenue £1,635,000 £1,127,000 £87,000 £480,000 £3,329,000

Grants £1,777,000 £1,370,000 £1,350,000 £980,000 £5,477,000

Pre-Tax losses £5,711,000 £7,953,000 £6,170,000 £6,440,000 £26,274,000

Projects Under 

contract / Final stage*
£10,460,000 £9,250,000 N/A N/A £19,710,000

 

* (Incl. Forecasted Grant funding)

http://www.itm-power.com/wp-content/uploads/2015/08/Annual_Report_20151.pdf
http://www.itm-power.com/wp-content/uploads/2015/08/Annual_Report_20151.pdf
http://www.itm-power.com/wp-content/uploads/2015/08/Annual_Report_20151.pdf
http://www.itm-power.com/wp-content/uploads/2015/08/Annual_Report_20151.pdf
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continues to make significant R&D investments, which alongside its administration and other costs 

have generated a loss from operations of £5.7 million in 2015 and £7.9 million loss in 2014. While 

undoubtedly ITM Power and other PtG companies will need to continue investing in new 

technologies, this “cash burn” rate, as termed by the company, reflects a sub-optimal outcome.  

 

The ITM Power product is commercially deployable and has a significant first mover advantage over 

other competitors. Of particular note is ITM Powers involvement with the Thüga Power-to-Gas Plant 

deployment in Germany, where it is already feeding hydrogen into the gas grid
27

. This was the first 

commercial Proton Exchange Membrane (PEM), PtG unit in the world to be commercially deployed, 

and this occurred in 2013. Additionally, the company secured a second similar contract with RWE in 

December 2014 and a 0.5MW unit with EMEC in April 2015. Fom these successes it is clear that 

ITM power has a brand, a commercially viable product and a strong client base to market from.  

 

Therefore the challenge to further deployment of PtG in the UK, appears to be one of flawed market 

incentives in the UK Energy Sector.  

 

 

Analysis and closing remarks  

 

For PtG technology to truly break through and play a leading role in the UK Energy market transition, 

the UK Government must create a clearer set of positive incentives for RES producers to adopt PtG 

solutions. This requires both an improvement in the commercial environment and a clearer targeting 

and allocation of grant funding.  

 

At present, the role out of hydrogen refuelling stations will continue to generate heavy losses until a 

critical mass is reached. Such a point does not appear feasible in the UK for at least five years if not 

another decade. Based on current forecasts there will only be 65 stations in the UK by 2020, with 

some commentators suggesting a figure of 1,000 would be necessary to achieve commercial 

sustainability
28

. Given this outcome, only a large government driven purchase of PtG units can make 

this sector commercially viable for ITM Power and similar players in the short to medium term. 

Following nearly 15 years of losses, this would appear to be the wrong strategic approach for ITM 

Power at present, given the government incentives both planned and in place. 

 

On the Agricultural sector, the prospects are even more limited. Firstly natural gas remains incredibly 

cheap in the United States and it is more than cost competitive with Hydrogen generated by PtG in 

Europe. Thus generating intermittent levels of hydrogen for sales to this sector, offers few 

commercially viable opportunities at this present time. Further, it is important to highlight that as the 

UK market leader, ITM Power’s only success in the sector since 2001 is a pilot project with Waitrose 

on one UK farm
29

. Given the lack of current interest, this sector would appear, at present, to be a 

commercially unappealing investment.  

 

Therefore as suggested at the beginning of this paper, the most important sector of focus for PtG 

technology is the gas and electricity sector. There is a clear commercial need to utilise the rapidly 

increasing volumes of “waste” RES generated electricity and ITM Power already has customers in the 

sector who are purchasing PtG technology for this purpose. The challenge therefore appears to be one 

of misaligned financing.  

 

At present Wind RES electricity producers rely on the constraint payments by the UK government to 

ensure their financing models are viable, but while the government wants to increase the UK share of 

RES energy, it is paying a high price both in cash and “wasted” potential energy. The problem 

                                                                                                                                                                                     
26 From ITM’s annual report, ITM Power, 2015, p.63, http://www.itm-power.com/wp-
content/uploads/2015/08/Annual_Report_20151.pdf 
27 ITM Power, 2016, http://www.itm-power.com/project/thuga-power-to-gas  
28 Dominic Tobin, 2015, http://www.driving.co.uk/news/the-future-of-hydrogen-filing-stations-in-britain/  
29 ITM Power, 2016, http://www.itm-power.com/project/urea-renewable-chemistry  

http://www.itm-power.com/wp-content/uploads/2015/08/Annual_Report_20151.pdf
http://www.itm-power.com/wp-content/uploads/2015/08/Annual_Report_20151.pdf
http://www.itm-power.com/project/thuga-power-to-gas
http://www.driving.co.uk/news/the-future-of-hydrogen-filing-stations-in-britain/
http://www.itm-power.com/project/urea-renewable-chemistry
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therefore is that any RES electricity that is not “constrained” does not benefit from the constraint 

payment mechanism, while any Hydrogen generated from PtG cannot be cost viable at the LCOE that 

RES producers would receive from constraint payments.  

 

This paper therefore advocates that the UK government either: 

 Allocates the full cash amount from its  “Constraint Payment” to Wind RES producers, on the 

condition that they deploy HtG units, or,  

 That the constraint payment is reduced to 2/3rds (or perhaps even 50%) of the Balancing 

Mechanism mandated amount, with tax breaks given to ensure that HtG units are deployed.  

 

The UK government would not only see its “constraint payment” costs offset by new taxes on 

manufacturing salaries and the sale of goods necessary for the manufacturing process, but it would 

also further develop UK specialties in a high tech manufacturing sector domestically. Furthermore, 

intermittent RES producers would see a cost incentive to invest in PtG units, thus increasing demand. 

With increased demand, ITM Power and competitors, can utilise economies of scale to reduce the unit 

cost of a 1MW HGAS unit further and they can also begin to become profitable in the absence of 

grant funding. This will provide further incentives for investors to focus on this sector and thus 

generate a positive feedback loop. 

 

Thus this paper argues that PtG technology can play a crucial role in the UK’s energy market 

transition to a low carbon economy, provided that the current market incentives are altered. Greater 

market security would embolden leaders such as ITM Power to pursue routes to profitability earlier 

and in so doing, attract further market entrants and investment into the sector. With a per Unit cost of 

circa £3.2 Million, the sales value of 189 1MW PEM PtG units
30

 in 2016 would have been in excess 

of £600 million. Even 1% of that figure, combined with a reduction in R&D into the other listed 

sectors, would have made ITM Power break-even, based on 2015 numbers. Given the huge market 

potential and multiple benefits to the UK economy of promoting this sectors development, this paper 

would strongly urge that its recommendations are implemented at the earliest opportunity.  

 

 

 

 

 

                                                           
30

 The full 2016 market absorption capacity, as earlier modelled 
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