
Basics of hydrogen economy 

UNCTAD-DSI workshop on technology assessment in South 
Africa 



Hydrogen value chain
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The future of hydrogen 
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The role of renewable energy in the energy transition, accordingly to IRENA
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Hydrogen present and future

614 Mt
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The “old wave” of hydrogen

Hydrogen policies at a global level by segment of the value chain (2019)

15 countries + EU considered



Colors of hydrogen (and terminology)
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Selected colour-code typology of hydrogen production



Grey and blue hydrogen
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Technological readiness of grey and blue hydrogen technologies
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Presenter Notes
Presentation Notes
YM: I would suggest to simplify the slide:
To remove “SMR” (as it is a grey hydrogen, not blue)
To remove “Coal gasification” (as it is a grey hydrogen, not blue)
To unite “Thermal methane pyrolysis” and “Catalytic methane pyrolysis” into “Thermal/Catalytic methane pyrolysis”
Plasma based pyrolysis -> Plasma based methane pyrolysis 
To unite “SMR+CCS” and “ATR+CCS” into “SMR/ATR+CCS”
To remove last 3 strings (or unite them)

The main idea is to focus on the most advanced technology (SMR+ATR+CCS or CG+CCS) and the most promising one (pyrolysis).



Green hydrogen technologies
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Renewable hydrogen production pathways and current levels of maturity

Presenter Notes
Presentation Notes
YM: I would suggest to add a source




Green hydrogen technologies
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Water electrolysis technologies



Electrolyser manufacturing
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Global OEM capacity (2025)

Source: Roland Berger, Quarterly H2 and Fuel Cell Market Radar MENA (2022)



Hydrogen production cost
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Hydrogen production cost depending on electrolyser system cost, electricity 
price and operating hour

Presenter Notes
Presentation Notes
YM: I would suggest to add a source




Green hydrogen policy priority
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Remember the alternatives

13

Hydrogen as a complement to alternative ways to decarbonise end uses



Volumetric energy density matters
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Volumetric energy density of various solutions to transport hydrogen

Presenter Notes
Presentation Notes
YM: I would suggest to add a source




Hydrogen transport cost based on distance and volume
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Presenter Notes
Presentation Notes
YM: I would suggest to add a source




Storage status

Gaseous state Liquid state Solid state

Salt 
caverns

Depleted 
gas fields

Rock 
caverns

Pressurized 
containers

Liquid 
hydrogen

Ammonia LOHCs Metal 
hydrides

Volume Large Large Medium Small Medium Large Large Small

Period (max) Months Season Months Daily Weeks Months Months days

Benchmark 
LCOS ($/kg)

$0.23 $1.90 $0.71 $0.19 $4.57 $2.83 $4.50 Not 
evaluated 

Possible 
future LCOS

$0.11 $1.07 $0.23 $0.17 $0.95 $0.87 $1.86 Not 
evaluated 

Geographical 
availability

Limited Limited Limited Not limited Not limited Not limited Not limited Not limited
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Source: BNEF (2020)

Presenter Notes
Presentation Notes
YM: I’ve added the table from BNEF’s Hydrogen Outlook 2020, please check. Their thesis is that “Storing hydrogen in large quantities will be one of the most significant challenges for a future hydrogen economy. Low cost, large-scale options like salt caverns are geographically limited, and the cost of using alternative liquid storage technologies is often greater than the cost of producing hydrogen in the first place”



Underground storage geographical issue
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World map of salt basins



Most cost-effective hydrogen transport pathway by 2050
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Presenter Notes
Presentation Notes
YM: I would suggest to add a source




Technical potential for producing green hydrogen 
under USD 1.5/kg by 2050, in EJ
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An expanding network of hydrogen trade routes, plans 
and agreements
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Considerations on trade

• In IRENA’s 1.5°C scenario, 
25% of the total global 
hydrogen demand 
(equivalent to about 150 Mt 
of hydrogen per year) could 
be satisfied through 
international trade;

• pipeline-enabled trade 
would be concentrated in  
Europe (85%) and Latin 
America;

• countries that have good-
quality resources and low 
WACC would become the 
largest green hydrogen 
exporters

21

Source: IRENA (2022)

Presenter Notes
Presentation Notes
YM: I’ve added some thesis from IRENA’s Global H2 trade 2022, please check
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