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The majority of the countries, with few exceptions, 

have agreed to abide by net zero CO2 emissions by 

2050 as agreed by the intergovernmental Panel on 

Climate change. These issues will be discussed in the 

COP26, the UN Climate Change Conference in 

Glasgow in November. COP stands for “Conference 

of the Parties” a decision-making body of the United 

Nations Framework Convention on Climate Change 

(UNFCCC). 

Energy consumption accounts for about three 

quarters of all man-made greenhouse emissions. The 

biggest culprits include electricity generation and 

heat, transportation, manufacturing and construction. 

Each of these sectors is looking to specific ways of 

reducing their footprint by novel methods.  

Recently there has been much reference in 

European government circles about the use of 

hydrogen as the fuel of the future as a replacement 

for natural gas particularly for meeting the stated 

goal of net zero by 2050.  

Hydrogen is abundant and can be derived either 

from water via electrolysis or as a by-product of 

methane after blasting it with steam. The goal is to 

be able to produce green hydrogen at scale using 

renewables or clean hydrogen by CCS (Carbon 

Capture and Storage) to capture the CO2 before it is 

emitted into the atmosphere. CCS can remove up to 

90% of a power plant’s CO2 emissions by capturing 

it and transporting it to depleted oil and gas fields or 

in saline aquifer formations.  

However, who is likely to benefit from a move 

to a hydrogen-driven economy?  

 

Hydrogen use 

Refineries are heavy users of hydrogen as it is used 

to lower the sulphur content of petroleum, a process 

termed hydrodesulphurisation. Other uses include 

fuel in use in vehicles, in treating metals and in food 

production. The chemical industry is also a heavy 

user of hydrogen as it is important in the manufacture 

of ammonia which is inherent in the production of 

fertilisers. It is also used in the production of 

methanol which is used in the manufacture of many 

polymers. 

 

Hydrogen production 

Hydrogen can be readily produced by electrolysis of 

water by passing electricity through an electrolyser. 

If the latter is powered from excess renewable 

energy, such as wind or solar, the resulting hydrogen 

is termed green hydrogen. This process however is 

very expensive and would make the viability of 

hydrogen at present as a replacement for natural gas 

difficult to justify.  

Alternatively, hydrogen is produced by steam 

reforming, that is, by blasting methane with steam to 

produced hydrogen and carbon monoxide, in the 

following process: 

 

CH4+H2O= CO +3H2 

 

If in this process the waste is released to the 

atmosphere then the product is termed grey hydrogen 

whereas if the waste is captured and geologically 

stored (CCS) it is then called blue hydrogen. 

 

Renewable energy 

If green hydrogen is to be produced at scale we need 

to increase the installation of wind and solar PV 

farms which will produce electricity not only to 
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power our homes and industry but have excess 

renewable energy to manufacture hydrogen which in 

turn could be burned to produce electricity. Wind 

farms are very well established in the UK and the 

commitment is to have a capability of 40GW by 

2030. Almost a quarter of the electricity generation 

in the UK in 2020 was from wind. Renewables rose 

to 38% of Europe’s electricity to overtake fossil fuel 

electricity production which fell to 37%. Germany’s 

power consumption in 2020 amounted to 46% from 

renewable energy, mainly wind and solar 

photovoltaic. 

 

Hydrogen for power generation 

Having produced hydrogen at scale it can then be 

used directly to produce electricity in 100% 

hydrogen fuelled power stations. In 2019 natural gas, 

predominantly methane, accounted for almost 39% 

of the UK’s electricity production. Switching from 

methane to hydrogen in a power station is not a 

simple task. Hydrogen burns at different 

temperatures and at different speeds and the 

optimisation process, particularly the amount of 

oxygen it needs, requires careful consideration.  

Scottish and Southern Energy (SSE) in the UK is 

working with Equinox to produce a methane power 

station with CCS as well as the first 100% hydrogen 

fuelled power station at Keadby and Peterhead. 

 

Home heating 

Home heating is a big problem at present, using 

natural gas as it makes a huge contribution to the 

greenhouse gases which in the UK alone amounts to 

between a third and a quarter of the emissions. This 

is around 10 times more than the CO2 created by the 

aviation industry.  

It is understandable then why the giant energy 

companies, such as Shell and BP, are pushing hard 

the need to replace natural gas, that is methane, with 

hydrogen and use the existing distribution network. 

It would mean that their operations would continue 

and all they need to do in the case of home heating is 

to pump hydrogen to homes instead of natural gas. If 

this is to happen most of the metal pipes would have 

to be replaced because hydrogen reacts with the 

metal and makes it brittle. However, polyethylene 

pipes are much better for transporting hydrogen and 

this is in progress already at least in some parts of the 

UK. Further, the size of the boiler used for home 

heating will be the same as existing natural gas 

boilers so the consumer will not notice much 

difference.  The last thing that the energy giants wish 

to see is a conversion to electricity for heating our 

homes (such as using an air source heat pump to 

transfer heat from the outside air and transfer it 

internally to heat water which is piped to radiators) 

thus making their existing vast distribution network 

for natural gas redundant.  

 

District heating 

Another option for reducing CO2 emissions is district 

heating where water is heated in a central facility 

using waster heat from industry or using renewables 

to heat it and have it pumped to homes using heavily 

insulated pipes. This is a massive undertaking if it is 

going to be adopted widely.  

 

Green Hydrogen in Europe and the UK 

A joint initiative between BP and Danish 

offshore wind farm Ørsted based at Fredericia has 

recently been announced that will generate 1 tonne 

per hour of green hydrogen using a 50 MW 

electrolyser using the farm’s excess electricity. This 

will be able to replace grey hydrogen consumption at 

one of BP’s refinery in Germany by 20% amounting 

to a saving of about 80000 tonnes of CO2 equivalent 

emissions per annum. It is aimed eventually to use a 

500 MW electrolyser in the refinery to produce 

renewable hydrogen and dispense with the current 

fossil fuel-based hydrogen thus improving 

dramatically their CO2 footprint.  

One of Europe’s biggest initiatives for the 

production of green hydrogen is at the Dutch port of 

Eemshaven in the north of the country. This joint 

project by Shell and its partner Gasunie (Gas 

transport services) will use a large electrolyser 

powered by up to 10 GW of offshore wind power 

producing 800000 tonnes of green hydrogen by 

2040.   

In the UK ITM Power, which manufactures 

large electrolysers, is cooperating with Shell to 

produce a polymer electrolyte membrane 

electrolyser which will be capable of producing 1300 

tonnes of renewable hydrogen per annum at Shell’s 

refinery in Wesseling, Germany. This is still very 
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small compared with all the hydrogen that is 

consumed globally per annum which amounts to 

roughly 70 million tonnes. What is more about 95% 

of this hydrogen is produced by the steam reforming 

process which releases carbon dioxide to the 

atmosphere.  

As the cost of renewable energy using offshore 

wind farms has reduced dramatically over the last 

decade this enables one to make projections as to cost 

of green hydrogen compared to traditional methods 

of hydrogen production. Assuming the cost of 

renewable energy continues to fall the route to 

producing green hydrogen at scale looks very 

promising. The European Commission strongly 

supports the eventual production of green hydrogen 

as well as clean hydrogen from natural gas followed 

by effective CCS systems fitted into the process. 

 

Hydrogen as fuel for transport 

In Germany the mechanical industry association 

(VDMA) advocates in its Power to X chain (P2X) 

the use of green hydrogen produced from 

electrolysers powered by excess wind farm 

electricity to manufacture in a series of subsequent 

processes ammonia and a range of fuels, such as 

methane, diesel, petrol, kerosene, ethylene and 

methanol. This will assist in improving the footprint 

of airlines that are heavy users of kerosene.  

Could hydrogen be used to power cars? 

Hydrogen has to be combined with oxygen in a fuel 

cell to create electricity to drive the car’s motors. 

Could this compete with a car powered directly from 

a battery? Not for the time being and also charging 

points for batteries are much more common unlike 

hydrogen filling stations. In UK one will not be able 

to purchase a petrol driven car beyond 2030 so one 

can see that beyond then many more hybrid cars will 

be on the market. 

 

Strategies 

What is evident is that green hydrogen is very much 

part of a number of Governments energy strategies 

as they seek solutions to meet the 2050 net zero goal. 

One hopes that China, one of the biggest polluters of 

greenhouse gases, will adopt similar strategies in 

their quest to meet a zero carbon initiative by 2060, 

their stated goal.  

 

 

The UK has announced ten steps towards attaining a 

green industrial revolution. These are: 

 

1. Advancing offshore wind farms 

2. Driving the growth of low carbon hydrogen 

3. New nuclear power stations 

4. Accelerating the transition to Electric vehicles 

5. Green public transport 

6. Hydrogen fuel cell for small aircraft 

7. Greener buildings 

8. Investing in CCS 

9. Protecting the natural environment 

10. Boost green financing 

 

The first two points, shown highlighted above, 

involve first accelerating the installation of wind 

farms and the production of blue hydrogen thus 

stepping up efforts to perfect the CCS process. One 

of its targets is to remove 10MT of CO2 per annum 

at 2030. One hopes in the UK’s long delayed energy 

strategy that green hydrogen will feature 

prominently using large scale electrolysers.  

 

The European Commission also sees green 

hydrogen as a key element in its energy strategy. A 

report states, “that green hydrogen is a key priority 

to achieve the European Green Deal and Europe’s 

clean energy transition.” It is seen as a technology 

which can bridge the gap between electricity 

production from renewable energy and the goal of 

decarbonising a large share of the EU’s energy 

consumption by 2050. In order to set the path for how 

hydrogen can be used in this way, and to make a first 

step towards setting the regulatory framework for a 

European hydrogen market, on 8 July 2020 the EU 

issued its “hydrogen strategy for a climate-neutral 

Europe” [1] (the EU Hydrogen Strategy). This report 

highlights that government support schemes are 

essential to enable green hydrogen to become cost 

effective.  

I paraphrase the three phases stated in the 

hydrogen report:  

Phase 1 (2020-24) Install 6 GW renewable hydrogen 

electrolysers to produce about 1 million tonnes of 

green hydrogen in the EU.  

Phase 2 (2024-30) Install 40 GW of renewable 

hydrogen capable of producing 10 million tonnes of 

Green hydrogen 
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Phase 3 (2030-50) Renewable hydrogen 

technologies reach maturity.  

Once again attaining the goals would require a 

huge increase in the manufacture of large 

electrolysers. 

Finally, it is quite evident that a mix of 

Government subsidies and venture capital is needed 

on a massive scale if these goals are to be attained.  

However, the UK has supported during the past 15 

months millions of workers through the furlough 

scheme where up to 80% of salaries was paid for 

workers not able to continue to work in their offices 

and once we are emerging from the pandemic such 

borrowed sums need to be repaid. Although current 

predictions are that the economy will recover quite 

rapidly it begs the question whether all the schemes 

discussed above will be supported as planned.  

 

Were you aware that: 

• The fashion industry produces about 2.1 billion 

tonnes of CO2 p.a. 

• 14% of global emissions come from animal 

products so eat less meat 

• Driving an electric car reduces emissions by 1.9 

tonnes p.a. 

• Coffee machines, microwaves and speakers use 

energy on standby wasting 1.3 million tonnes of 

emissions p.a. 

• Air drying instead of tumble drying reduces 

carbon by 90 kg p.a. 

• UK households waste 4.5million tonnes of food 

p.a. and wasted food amounts to 8% of global 

carbon emissions 

 

For further reading 

1. A hydrogen strategy for climate-neutral Europe, 

COM(2020) 301 final  

https://ec.europa.eu/energy/sites/ener/files/hydrogen_strat

egy.pdf  

.

 

https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf
https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf

