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H O W  T E C H N O L O G I C A L L Y ,  E C O N O M I C A L L Y ,  A N D  

E N V I R O N M E N T A L L Y  F E A S I B L E  I S  A  H Y D R O G E N  

E C O N O M Y  A T  T H E  H O R I Z O N  O F  2 0 5 0 ?  

Introduction 
 
The initial thoughts on hydrogen economy began in 1972 when John O’M Bockris and Dr. John Appleby met 
at a hotel in Savoy and made notes on the tabletops which led to their article “The Hydrogen Economy – An 
Ultimate Economy” (Bockris, John O’.M 2013).  Their paper discusses how hydrogen could take over from 
fossil fuel. Since then, hydrogen economy has fueled a great deal of interests and controversies. While some 
critics label hydrogen economy as illusionist, fashionable and wasteful1, its proponents include hydrogen 
economy in their energy policy plans, companies like Siemens invest Euros 120 million in it2 and patent 
applications for electrolysis water prosper.   
 
This paper attempts to answer the question “how technologically, economically and environmentally 
feasible is a hydrogen economy in 2050?”. The primary aim is to analyze whether the production and storage 
capacities of hydrogen could address energy needs in a sustainable future at the net zero horizon of 2050. 
Then, the potential environmental implications in implementing hydrogen economy are explored with a 
focus on Europe through the highly debated concept of “additionality”. We conclude by summarizing the 
consequences of the arguments for or against the feasibility of hydrogen economy and point towards some 
other challenges than the ones covered in this article. 
  

 
1 Keith Williams, “The Hydrogen Economy: The Picture is Confused, the Timeline is Too Long” available at https://seekingalpha.com/article/4400660-
hydrogen-economy-picture-is-confused-timeline-too-long (Last visited on July 9, 2022). 
2 Christophe Steitz, “Exclusive: Siemens spin-off tap hydrogen boom in wind alliance” January 12, 2021, Reuters, available at 
https://www.reuters.com/article/us-siemens-gamesa-r-siemens-energ-windpo-idUKKBN29I12Z (Lat visited on July 9, 2022). 

http://www.rouse.com/
https://seekingalpha.com/article/4400660-hydrogen-economy-picture-is-confused-timeline-too-long
https://seekingalpha.com/article/4400660-hydrogen-economy-picture-is-confused-timeline-too-long
https://www.reuters.com/article/us-siemens-gamesa-r-siemens-energ-windpo-idUKKBN29I12Z
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1. Hydrogen economy  
 
Hydrogen economy describes a system that solves the environmental issues associated with the use of fossil 
fuels or Brown Hydrogen (“BH”) by shifting to Green Hydrogen (“GH”) as an energy carrier, and a storage 
medium (Bossel et al, 2006), (Crotogino, 2016).  GH technology allows to convert electrical power to 
hydrogen via water electrolysis and utilizes it at scale (Fig.1). It helps overcoming the energy deficit created 
by fluctuating of Renewable Energy Sources (“RES”) since it can be stored for long periods either above the 
ground in sealed tanks or underground salt caverns (UNEP 2006). 
 
 

 
 
 

Fig. 1 Hydrogen colour coding for various manufacturing processes. Green hydrogen is produced using renewable energy sources such as solar or 

wind energy, followed by water electrolysis. Grey and brown hydrogen are produced by methane steam reforming and coal gasifcation, respectively, 

and when combined with carbon capture and storage, blue hydrogen is produced. Turquoise hydrogen is produced through the pyrolysis of methane, 

with solid carbon as a by-product 

Source: Osman et al., 2021 

 
GH reduces, both directly and indirectly, greenhouse gas (“GHG”) emissions. Its storage capacity retains 
clean energy during overproduction and allows its reusing during shortage which avoid the need for flexible 
fossil-based energy production (Gabrielli et al., 2020).  its applicability for different sectors such as 
transportation and heating and low carbon footprint make GH as a suitable driver for the energy transition 
(Ren et al., 2017). 
 
  

http://www.rouse.com/
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2. Quantitative assessment 

2.1 Energy demand needs 
 
As of 2022 primary energy consumption needs are 620 quadrillion British thermal units (IEA 2021). Global 
energy demand is expected to increase by 47 % in the next 30 years due to population and economic 
growth. Although petroleum and other liquid fuels will remain the world’s largest energy source in 2050, RES 
will grow to nearly the same level (Chart 1.). 

 

 
 

Chart 1 – Global primary energy consumption by energy source 2010-2050 
Source: IEA 2021 available at https://www.eia.gov/outlooks/ieo/ 

 

Despite an increase of almost 300% since 1975 (Caspersen 2020), hydrogen, currently constitutes a very 
small portion of the global energy mix of approximately 90 Mt. it is met almost entirely (96.1%) by fossil fuel-
based hydrogen responsible for almost 900 Mt of direct CO₂ emissions in 2020 or 2.5% of global CO₂ 
emissions in energy and industry units (Fig. 2). GH (3.9%) account for a small share of global production at 30 
kt H2, water electrolysis and 16 Grey Hydrogen plants produced just 0.7 Mt H2 (IEA 2021). 
 

 
Fig. 2 Hydrogen production as % of Total Metric Tonnes as of 2022 

Source: Balat M 2008. 

http://www.rouse.com/
https://www.eia.gov/outlooks/ieo/
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2.2 Hydrogen market share projection by 2050  
 
Climate change is widely acknowledged as a significant urgent threat by all 196 signatories the Paris 
Agreement on Climate Change3. By 2050, GHG emissions could be reduced by 5 to 6 gigatons annually 
through the substitution of GH and BH (IRENA 2021). GH’s potentials are acknowledged through white 
papers, roadmaps of various governments (Cader et al, 2021), (Fig. 3). The EU Hydrogen Strategy of 2020 
aims to increase the hydrogen’s role in Europe’s clean energy transition towards carbon neutrality and ”the 
priority for the EU is to develop renewable hydrogen, produced using mainly wind and solar energy” (EU 
Hydrogen Strategy 2020). 

 

 
 

Fig 3 – timeline hydrogen-related government documents 

Source: Cader et al, 2021 

 
 

For hydrogen to contribute meaningfully to climate neutrality, it will account for 12% of final energy use by 
2050 (IEA 2021), (IRENA 2021), (Talal at al., 2022), (Chart 2). 
 

 
Chart 2 Share of total final consumption by fuel in the Bet Zero Emissions scenario 2020-2050 

Source: IEA 2021  https://iea.blob.core.windows.net/assets/e57fd1ee-aac7-494d-a351-f2a4024909b4/GlobalHydrogenReview2021.pdf 

 

 
3 Paris Agreement on Climate Change, 2015 available at https://unfccc.int/sites/default/files/english_paris_agreement.pdf Last 
visited on July 7, 2022. 

http://www.rouse.com/
https://iea.blob.core.windows.net/assets/e57fd1ee-aac7-494d-a351-f2a4024909b4/GlobalHydrogenReview2021.pdf
https://unfccc.int/sites/default/files/english_paris_agreement.pdf
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Its applicability for different sectors such as transportation and heating make it as a suitable driver for the 
energy transition (Chart 3). 
 

 
 

Chart 3 - Hydrogen demand by sector in the Announced Pledges and Net Zero Emissions scenarios 2020-2050 

Source: IEA 2021  https://iea.blob.core.windows.net/assets/e57fd1ee-aac7-494d-a351-f2a4024909b4/GlobalHydrogenReview2021.pdf 

 

 
By 2050, global hydrogen production reaches 550 Mt H2, with 60% being GH 36% Grey hydrogen. This 
corresponds to global electrolyser capacity reaches 3,600 GW and the capture rate climbs to 1.5 Gt CO₂ /yr 
(IEA 2021), (Chart 4). 

 

 
Chart 4 – Sources of hydrogen production in the Announced Pledges and Net Zero Emissions scenarios 2020-2050 

Source: IEA 2021   https://iea.blob.core.windows.net/assets/e57fd1ee-aac7-494d-a351-f2a4024909b4/GlobalHydrogenReview2021.pdf 

 

 

In conclusion, hydrogen economy is projected to represent 12 % share of final energy in 2050 with almost 
2/3rd from GH.  However, there are major uncertainties such as the pace of innovation, production volume, 
international governance, geopolitical change, prioritization of sustainability and climate, electricity costs 
(Bohm et al, 2020). They all make projections difficult and will be addressed in the next qualitative 
assessment. 
 

http://www.rouse.com/
https://iea.blob.core.windows.net/assets/e57fd1ee-aac7-494d-a351-f2a4024909b4/GlobalHydrogenReview2021.pdf
https://iea.blob.core.windows.net/assets/e57fd1ee-aac7-494d-a351-f2a4024909b4/GlobalHydrogenReview2021.pdf
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3. Qualitative assessment 
 
To assess the feasibility of Hydrogen economy the knowledge of the current and projected improvement of 
technologies (3.1), development of costs in manufacturing and storage of GH (3.2) and environmental 
impacts are mandatory (3.3) (The Hydrogen Economy 2004), (Muradov et al, 2005) (Schmidt et al, 2019), 
(Bohm et al. 2019), (Dehghanimadvar et al, 2020), (UK 2021), (Mayyas et al., 2022). These three factors are 
interconnected and should be considered together. The faster those improvements occur the sooner GH will 
become economically viable. Also, taxes or GHG emissions costs rise and social acceptance of GH (Scott et al. 
2020), will contribute making hydrogen economy feasible but are not covered in this paper. 
 

3.1 Innovations factor  
 
How to forecast with accuracy technology improvements and cost competitiveness for GH technologies 
while they are relatively immature? This is a major challenge as highlighted in Bohm et al. 2019: 
 

“Due to the novelty of the technology and therefore low numbers of real implementations, 
availability of data on cumulative productions and production costs is limited”  

 
which we attempt to address by combing patent data with technology forecasting as a proxy to technology 
learning effect.  

Patent data  
 
One of the advantages of using patent data in this analysis is its undisputed and purity status (Baumann et al, 
2021). In 2017 the total number of patent families covering GH production processes overtook those based 
on hydrocarbon sources (EPO & IRENA 2022), (WIPO 2022). This shift reaffirms the priority given to research 
on GH and continuous growth of RES and their integration with GH (Chart 5). 
 

 
 

Chart 5 – Worldwide patent filings for green hydrogen technologies 

Source : (EPO & IRENA 2022) 

http://www.rouse.com/
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Furthermore, the sustained growth of granted patents illustrates the quality and potentials for use of 
technological improvements since only patents complying with patentability requirements are ultimately 
granted (WIPO 2022), (Chart 6). 
 

 
 

Chart 6 – Worldwide granted patents for green hydrogen technologies 

The chart illustrates the trend of granted patent applications, both in net values 

(darker colour) and in cumulative values (lighter colour) 

Source: (EPO & IRENA 2022) 

 
 

Since the patent data is a rather static indicator for technological evolution, other tools looking at the 
forecasting and diffusion of GH technologies in a dynamic angle shall also be considered.  

Technology forecasting 
 
Technology forecasting helps identifying the opportunities and challenges of technology orientations and 
diffusion. Data collected confirm interests for GH while highlighting low-medium technology readiness level 
(“TRL”) and divergences between GH technologies varying from mature (AEC) over commercial (PEM) down 
to demonstration (SOEC) stage (Schmidt et al., 2017). Despite deficiencies in GH technologies, improvement 
and development in processes and materials can accelerate their path to the market (Dehghanimadvar et al, 
2020), (Charts 7a & 7b). 
 

http://www.rouse.com/
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7a Hydrogen Production Technologies Acceleration       7b Technology readiness Level for hydrogen 

Charts  7a & 7b 

Source: Dehghanimadvar et al, 2020 

 
However, since patent families are mostly originating from 10 industrialized countries (Chart 8) and 
concentrates within private entities this raises the question of their transfer, diffusion and access both for 
developing countries in need for new technology and for industrialized countries, in order to allow hydrogen 
economy to prosper. 
 

 
 

Chart 8 – Worldwide patent filings for green hydrogen technologies by countries 

Source : (EPO & IRENA 2022) 

 

http://www.rouse.com/
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To determine the extent of the transfer and access to GH technologies, a review of Clean Development 
Mechanism’s projects on hydrogen from 1997-2021 was conducted and only two projects dated 2007 and 
2009 were found between Japan and Indonesia and India4. According to Hydrogen Council here are 228 
large-scale hydrogen projects of a value element of USD 70 billion across 30 developed and developing 
countries also underway. 
 
Few studies have investigated the level of diffusion of GH technologies. Correia et al, 2022 list the factors 
influencing their diffusion by using six cases studies including large ones such as H2 Future (Austria) and 
NortH2 (Netherlands). The publication concludes that the factors influencing more negatively the diffusion 
of GH are the degree of certification, degree of complexity on the innovation, the ability of the user or 
recipient of the technologies (Table 1). 

 
 

 
 

Table 1 – Influencing factors on transfer of Hydrogen technologies 

Source: Correia et al, 2022 

 
While patent data and technology forecasting predict a growth in GH technologies, their current TRL, 
complexity, and exclusive ownership within a few companies could lock out competitors and countries 
where hydrogen access is most needed (Fig. 3) and result in slowing down their diffusion and failing to 
deliver a global hydrogen economy (Ludwig et al, 2021). 
 

 
4 Clean Development Mechanism database of projects is available at https://cdm.unfccc.int/Projects/projsearch.html 
Last visited on July 8, 2022. 

http://www.rouse.com/
https://cdm.unfccc.int/Projects/projsearch.html
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Fig 3. Hydrogen consumption in 2020 (million tonnes per year) 

Source: IRENA 2022 b 

 
 
 

3.2 Economic factor  
 
How to displace and reduce the role currently met by fossil fuels at a price of hydrogen as low as USD 0.8-
1/kg, whereas GH using electrolysis is currently produced at much higher price? As discussed above, since 
GH technologies are rather in their infancy, their total investment (“CAPEX”) and maintenance (“OPEX”) 
costs are too burdensome to be competitive in commercial applications. Under what conditions could GH be 
economically competitive against BH and Grey Hydrogen by 2050?  Several publications have pointed out 
the main drivers of cost reductions as technological learning, economies of scale (Tschuiya et al 2004), (Lee 
et al., 2019), (Assessment Report 2020) (Bohm et al 2019), (Bristowe et al, 2021), (IRENA 2019), (UK 2021), 
electricity cost and automation level. In this paper, levelized cost of hydrogen (“LCOH”) and levelized cost of 
Storage (“LCOS”) are used as proxies to cost reductions assessment to arrive at a thorough approach of 
electroliers’ value chain. 

LCOH 
 
The LCOH is the ratio of CAPEX and OPEX costs divided by the actual amount of hydrogen produced. It is 
expressed as a cost (e.g., USD) per energy unit (e.g., MWh) of hydrogen produced. When compared to a 
2019 baseline (Bohm, et al 2018), (Hydrogen Council 2021) (IRENA 2019) consider that cost reduction by 
2050 could more than ×100-fold. However, this requires deeper investigation on the factors influencing such 
cost reduction (Chart 9). 
 

http://www.rouse.com/
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Chart 9 - Historical and projected cost reductions across a range of net-zero energy technologies 

as a function of installed capacity relative to a 2019 baseline. 

Source: Bristowe et al., 2021 

 
 

a. Economies of scale 
 
Most publications focus on PEM electrolysis due to its maturity level and potentials. UK 2021 predicts a 7% 
cost reduction per doubling in installed global capacity while AEC, as a more mature technology, carries 
lower expected cost reduction. Bristowe et al, 2021 reached a similar conclusion and found that the total 
capital cost of a PEM electrolysis system can be reduced by 70% as a result of volume manufacturing. 
However, once economies of scale have been achieved (>300 units), the CAPEX is dominated by the Balance 
of Plant (Chart 10). 
 

 
 

Chart 10 – Cost reduction level for PEM 

Source: Bristowe et al., 2021 

http://www.rouse.com/
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b. Learning curve  
 
The learning curve captures the experience expressed in cumulative production of the one product or 
technology (Sondes et al., 2008). Whilst there are different methodologies for assessing learning curves, 
most of them appear too simplified and generic. Bohm et al. 2019 propose a rather innovative approach by 
assigning learning rate (“LR”) to all components of GH technologies, through the lens of costs, but they fail to 
precisely substantive the actual learnings which can be transferred (Table 2). 
 
 

Technologies Components Initial cost share LR 

 
 
 
 
 

PEMEC 

Stack assembling 2 % 8 % 

Small parts 3 % 5 % 

MEA manufacturing 10 % 8 % 

Catalyst cathode 2 % 8 % 

Catalyst anode 6 % 8 % 

Membranes 5 % 18 % 

Current collectors cathode 9 % 18 % 

Current collectors anode 8 % 18 % 

Bipolar plates 51 % 18 % 

End plates 1 % 8 % 

Pressure plates 3 % 8 % 

 
 
 
 

AEC 

Structural rings 15 % 5 % 

PTFE sealing 4 % 8 % 

Bipolar plates 7 % 18 % 

Pre electrode 8 % 18 % 

Anode 26 % 18 % 

Cathode 25 % 18 % 

Membrane 7 % 18 % 

Flanges 4 % 5 % 

Tie rods 3 % 5 % 

 
 
 
 

SOEC 

Stack assembling 9 % 8 % 

Electrolyte 12 % 18 % 

Catalyst anode 15 % 18 % 

Catalyst cathode 23 % 18 % 

Current collector PTL 8 % 18 % 

Interconnector (flowfield) 12 % 18 % 

Sealings 15 % 5 % 

End plates 2 % 8 % 

Pressure plates 4 % 8 % 
 

Table 2 – Cost allocation and learning rate percentage 

Source: Bohm et al. 2019 

 

  

http://www.rouse.com/
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Similarly, other publications give general percentage with varying uncertainty level (Table 3). 
 

Publications Learning Curve % 
Self-declared 

uncertainty rate 
GH technologies involved 

Schoots, et al 2010 18 % High – 28 % AEC assumed 

Schmidt, et al 2017 18 % 6 % AEC assumed 

Schmidt, et al 2019 
18 %  AEC 

28 % 16 % PEM 

Tschuiya et al 2004 18 %  AEC,PEMEC, SOEC 

Bohm et al 2019 

10.25 %  AEC 

10.75%  PEMEC 

10.25 %  SOEC 

Lee et al, 2019 12, 18, 24 %  AEC 

 
Table 3 : Summary table of learning curve percentage from various publications 

Source: essay’s author 

 

To substantive data on the learning curve factor, we propose to complement Bohm et al. 2019 by harvesting 
and assigning learnings from patent data to GH technologies components as summarized below (Table 4). 
 

Types 
of cost 

Components 
Desired technology 

developments 
Patent data 

Potential cost 
reduction 

 
 
 
 

CAPEX 

Electrocatalyst 
material 

Increase of non-
noble metal alloys 
and ceramics, and 
organic, diamond 
and non-diamond 

materials. 

From 2011 onwards there is 
strong increase in patents for 
noble metals, followed closely 

by non-noble metals, alloys and 
ceramics. In 2020, the non-
noble metals and ceramics 

category overtook the organic, 
diamond and non-diamond 

category. 

High since noble 
materials are a large 

cost. 

Stacks 

new innovations 
are needed to 

increase 
performance and 

durability 

Growth number of patents on 
increasing stacks’ performance 

and durability 

The stack accounts for 
about 45% of the total 

cost of the 
electrolysers 

CAPEX 
& 

OPEX 

Cell operation 
conditions 

and structure 

High temperature 
and pressure 

requirement for 
green hydrogen 

production. 

Increase in patents covering 
high pressure, divided zero gap 

and divided cell structure 
technology. 

Cells operating at 
higher pressure may 
reduce costs for GH 

technologies. 

OPEX Separators 

Reducing 
membrane 

thickness enables 
an increase in 

efficiency. 

International patents in 
polymer (organic) membranes 

(thinner) lead. 

Reduction in electricity 
consumption 

 
Table 4 : Summary table of learnings from patent data for green hydrogen 

Source: essay’s author using data collected from (EPO & IRENA 2022) 

http://www.rouse.com/
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c. Electricity cost 
 
In most studies the cost of hydrogen from electrolysis is mainly driven by the use and price of electricity as 
illustrated by Bristowe et al, 2021 (Chart 11). 
 

 
 

Chart 11 – Cost estimate reduction of green hydrogen 

Source: Bristowe et al, 2021 

 
While using electricity from the grid, from dedicated electricity generation sources or from curtailment will 
result in different pricing and cost reduction scenarios as shown in Chart 12a and 12b although PEM using 
dedicated RES won’t be as cost competitive as if it uses grid electricity. This is particularly relevant in the 
context of EU policy framework where the principle of additionality won’t allow GH projects to use grid 
electricity except when surplus are available. 
 

 
 

Chart 12a - LCOH estimates for electrolysis technologies, connected to different electricity sources, commissioning from 2020 to 2050, £/MWh H2 

(HHV) 

Source: UK 2021 

http://www.rouse.com/
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Chart 12 b - Comparison of LCOH estimates across different technology types at central fuel prices commissioning from 2020 to 2050, £/MWh H2 

(HHV) 

Source: UK 2021 

LCOS  
 

While assessing the amount of hydrogen produced is covered by LCOH, for evaluating LCOS, the amount of 
hydrogen stored is assessed and the unit is kg.  Schmidt et al., 2019 use the LCOS to estimate the discounted 
cost per unit of discharged electricity for a specific storage technology (e.g. GH) and application (e.g. 
seasonable storage). Their calculation accounts for all technical and economic factors affecting the lifetime 
cost of discharging stored electricity. The main factors that impact the LCOS are nominal power capacity, 
discharge duration which are CAPEX based and annual cycles, and electricity cost which are OPEX 
dependent. For seasonal storage with more than 700 h discharge, which is one of GH main applications, GH 
is likely to become most cost efficient with a projected lowest lifetime costs reduction by 53% in 2050.  
The combination of LCOH and LCOS show opportunities for production and storage cost reduction. The 
distribution cost reduction of GH is still unknown as different options are being considered including 
retrofitting pipelines. The lack of data and nascent volume of GH projects make cost reductions projections 
challenging. The combination of techno-economic factors gives more certainty to cost trajectories and 
reduce assumptions.  Since electricity cost is one the main production and storage cost factor of GH, what 
would it be in 2050 and how would it impact GH’s environmental footprint? In this regard, the EU draft 
directive offers an interesting perspective5.  

 

  

 
5 The first and second draft Delegated acts clarifying EU rules applicable to renewable hydrogen under the 2018 Renewable Energy 
Directive are available at https://ec.europa.eu/info/news/commission-launches-consultation-regulatory-framework-renewable-
hydrogen-2022-may-20_en Last visited on July 7, 2022. 

http://www.rouse.com/
https://ec.europa.eu/info/news/commission-launches-consultation-regulatory-framework-renewable-hydrogen-2022-may-20_en
https://ec.europa.eu/info/news/commission-launches-consultation-regulatory-framework-renewable-hydrogen-2022-may-20_en
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3.3 Environmental footprint 
 
By 2050, GH and BH production is forecasted to generate over 500 Mt H2 thus enable hydrogen-based fuels 
to avoid up to 60 Gt CO₂ emissions from now until 2050 amounting 6.5% of total cumulative GHG emissions 
reductions in a net zero scenario. Electrolysis has the smallest water impact, using approximately 9 kg 
H2O/kg H2 of hydrogen while Grey Hydrogen use 13-18 kg H2O/kg H2 and BH uses 40-85 kg H2O/kg H26. 
However, the environmental concern isn’t just about water. With almost all of the EU’s hydrogen is made 
from fossil gas, to meet 13-14% of energy demand with hydrogen in 2050 in a 1.5 degree scenario of climate 
change (EU Hydrogen Strategy 2020) hydrogen will necessitate extensive use of RES (Chart 13). There is a risk 
that RES would stop contributing to the grid decarbonization and be diverted to meet the ambitious but still 
modest 2030 hydrogen target of 13-14 %. The additionality principle provided in the draft Delegated Act 
aims to avoid that risk. Under the additionality, electricity power must be generated from RES built 
specifically to produce GH and are additional to the existing renewal energy installations.  The only exception 
is that GH can be produced from electricity surplus that otherwise would have gone to waste. In theory, this 
principle addresses a major environmental risk by preventing hydrogen companies from diverting RE from 
existing sources and be replaced by fossil electricity to fill the gap, and thereby increase emissions. It may 
also contribute to electricity cost reduction due to an increase amount of RES installations. 

 
Chart 13 – Extra renewal energy sources needed in Europe to support the growth of hydrogen from 2020-2050 

 
However, critics argue that the lead time for investments into some RE installations especially offshore wind 
take almost a decade and fail to coincide with the much shorter time period needed to construct and 
operate and electrolyser. Hydrogen companies raise the risk that until dedicated electricity capacity is made 
available, GH project developers will have a very low incentive to build them. This put at risk the 
development of hydrogen economy in the EU (Hydrogen Europe 2021). 

 
6 H E R I B  B L A N C O ,  “ H Y D R O G E N  P R O D U C T I O N  I N  2 0 5 0 :  H O W  M U C H  W A T E R  W I L L  
7 4 E J  N E E D ? ”  J U L Y  2 2 ,  2 0 2 1  
https://energypost.eu/hydrogen-production-in-2050-how-much-water-will-74ej-need/ Last visited on July 9, 2022. 

http://www.rouse.com/
https://energypost.eu/hydrogen-production-in-2050-how-much-water-will-74ej-need/
https://about.bnef.com/blog/europes-path-to-clean-energy-a-5-3-trillion-investment-opportunity/?utm_medium=Twitter_BNEF&utm_campaign=BNEF&utm_source=Social-o&utm_content=organic&tactic=431831&sf163439177=1
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Conclusion  
 
The combination of techno-economic and environmental factors led to support the expansion and cost 
reduction of GH in the next 30 years. Would that be sufficient for hydrogen economy to overtake Fossil fuel 
economy? probably yes, however electron economy is likely to dominate the energy ecosystem by that time. 
Other considerations including retrofitting or construction of supply infrastructure including pipelines for 
hydrogen distribution and consumers acceptance that hydrogen is economical, practical, and safe shall also 
be considered. With a projected modest 12 % market share power generation in 2050, the transition to a 
hydrogen economy is feasible but it is likely to be gradual with a high level of subsidies and policy 
intervention especially in view of gas supply shortage from Russia. 
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