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GREEN HYDROGEN: THE OIL OF THE FUTURE? WHAT

REMAINS AFTER THE HYPE?

Jorg Haas

,Green hydrogen could be the oil of the future, en-
thused Colombian President Petro at a conference
in Bogota in April 2024. To support this claim, he
referred to ,the Germans" (Mejia 2024). That he did
so in the presence of Brazilian President Lula was no
coincidence: Lula represents a Latin American left that
seeks to use the profits from ongoing oil and gas ex-
traction to finance its social policy ambitions. Petro, on
the other hand, has advocated for a phase-out of fossil
fuels, positioning himself in the international spotlight.
He even proposed to Lula that the two state-owned oil
companies, Ecopetrol and Petrobras, form an alliance
for green hydrogen (El Nuevo Siglo 2024).

Will hydrogen truly become the oil of the future? Oil is,
on one hand, a source of energy, a fuel, and has been
the world’s most important energy carrier for about six
decades. Will hydrogen take on this role? On the other
hand, oil is also a metaphor — a substance that has
spawned dreams of inmense wealth ever since certain
nations, particularly on the Arabian Peninsula, became
obscenely rich through oil and gas exports. Oil signifies
prosperity, wealth, and development. Could the pro-
duction and export of green hydrogen be a new path to
prosperity for developing countries, perhaps even for
those currently dependent on oil and gas exports? This
article explores these questions.

Germany fuels this hope worldwide through a network
of projects, offices, and initiatives. A website of the
Federal Ministry for Economic Affairs and Climate
Action lists hydrogen partnerships with 21 countries
(BMWK 2024). ,H2Diplo" is the name of a network
of hydrogen diplomacy offices operating on behalf of
the Foreign Office in seven countries across four con-
tinents: Angola, Colombia, Kazakhstan, Kenya, Nigeria,
Oman, Saudi Arabia, and Ukraine — not coincidentally,
mostly nations that currently export oil and gas. Ac-
cording to the Foreign Office, the key objective is to
establish green value chains and contribute to decar-
bonization in the partner states.

THE HYDROGEN HYPE

In the early 2020s, the prospects for green hydrogen
seemed limitless. Driven by climate movements like
Fridays for Future, international politics adopted new,
stricter climate targets. In Germany, this led to the
deadline for achieving net-zero emissions being moved
forward from 2050 to 2045, one of the most ambitious
targets worldwide. Russia’s invasion of Ukraine tempo-
rarily reduced supply and drastically increased the cost
of fossil gas. Green hydrogen appeared to be the answer
to two major challenges: emission reduction and post-
fossil energy security.

Some actors, such as the McKinsey-managed ,Hydrogen
Council* (Hydrogen Council & McKinsey 2021), revived
the idea of a ,Hydrogen Economy* previously champi-
oned by Jeremy Rifkin (2005, 2022). In this vision, hydro-
gen would serve as the unifying element across multiple
applications in industry, transportation, and building heat-
ing — essentially a simple substitute for fossil gas and oil.
Hydrogen was supposed to be re-fuelled at stations like
gasoline and diesel, and distributed through a pipeline
network. Given its diverse applications, Bloomberg esti-
mated in 2020 that hydrogen could cover up to 24 % of
global energy demand by mid-century (BloombergNEF
2020).

Since the enormous amounts of hydrogen required could
hardly be produced within densely populated industrial-
ized countries, a global hydrogen trade seemed logical,
linking cost-effective renewable energy production sites
with industrial demand centres.

A veritable hype ensued, with announcements piling up.
At the COP27 climate conference in November 2022 in
Egypt, German Chancellor Olaf Scholz announced that
Germany would invest over four billion euros in the de-
velopment of the hydrogen market. In the U.S., President
Joe Biden's administration made ,clean” hydrogen a
central component of the Inflation Reduction Act, which




provides subsidies for renewable energy. China had
invested so heavily in electrolysis that some observers
feared the country would dominate the global market
as it had with photovoltaics. Even corporations like the
Australian mining giant Fortescue bet on green hydrogen
developing into a multibillion-dollar industry.

THE SPECTRE OF GREEN EXTRACTIVISM
— AND THE FORMULATION OF CRITERIA

Whenever a technology is so heavily hyped, environmental
activists and critical social scientists (Tunn et al. 2024) be-
come wary. Is ,clean hydrogen® just a way to greenwash
hydrogen produced from natural gas or nuclear energy? Is
it an attempt to justify excessive consumption patterns like
space tourism and hypersonic travel, rather than address-
ing the need for the middle and upper classes to reduce
their energy and resource use? Or is green hydrogen an-
other form of energy colonialism — the next stage of extrac-
tivism, appropriating land and water from poor populations
in the Global South under the guise of combating climate
change (Barnard 2022; Corporate Europe Observatory
2023; Ammar & Ammar 2024)?

This narrative quickly gained traction among critical civil
society groups in the Global South, resonating with pre-
vious experiences of large-scale energy and resource ex-
traction investments that disregarded local communities’
rights, seizing land, water, and forests.

Similar concerns arose in a series of consultations
conducted by the Heinrich Boll Foundation’s foreign
offices in 2021 in South Africa, Morocco, Tunisia, Bra-
zil, Chile, Argentina, and Colombia. Based on these
discussions, the foundation, together with Brot fur die
Welt, developed a set of criteria for the responsible, just,
and sustainable development of green hydrogen (Villa-
grasa 2022). Their report argued that the industry must
be developed with participatory land-use planning and
clear socio-ecological standards to prevent the green
hydrogen dream from becoming a nightmare. A central
requirement was the right of local communities to free,
prior, and informed consent.

Similar demands were also articulated by the German
National Hydrogen Council (Nationaler Wasserstoffrat
2021) and, ultimately, by a ,Joint Agreement on the
Responsible Deployment of Renewables-Based Hy-
drogen“ (UN Climate Champions 2023), presented at
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the COP28 climate conference. This agreement was
signed by a broad coalition of stakeholders, including
international organizations, companies, environmental
associations, and think tanks. Based on this foundation,
an international sustainability governance framework for
hydrogen could be developed.

In the update of Germany's National Hydrogen Strategy
(BMWK 2023), at least a commitment was made: ,Sus-
tainability criteria, including those related to biodiversity,
water and land use, and the protection of human rights
in supply chains, must be evaluated and taken into ac-
count” However, the attempt by organizations within the
Climate Alliance Germany (Klima-Allianz et al. 2024) to
anchor these criteria more concretely in Germany's 2024
Hydrogen Import Strategy failed due to resistance from
the Federal Chancellery. The final text remained rather
general: \Within international bodies, as well as through
existing and new hydrogen partnerships, the German
government will support the establishment, compliance
with, and, where necessary, further development and
harmonization of shared, ambitious, and practicable sus-
tainability standards and criteria (e.g., regarding energy
and water consumption, the rights of Indigenous peoples,
land use, resource utilization, occupational safety, and lo-
cal participation) in the holistic spirit of the SDGs! At the
very least, this represents a declaration of intent that can
be referred to in the future.

THE STALLING HYDROGEN REVOLUTION

Parallel to the ongoing debate over the formulation and
institutionalization of socio-ecological guardrails for the
emerging hydrogen economy, a sense of disillusionment
began to set in by 2024. Final investment decisions for
numerous large-scale projects were continuously post-
poned. Despite a variety of funding instruments and sub-
sidies, truly large investments struggled to gain traction.
The off-take agreements demanded by project financiers
for the hydrogen produced failed to materialize — at least
not at prices necessary to make green hydrogen produc-
tion profitable. At the same time, an increasing number of
hydrogen applications were rendered obsolete by direct
electrification, which boasts significantly higher energy
efficiency.

A striking development in the fall of 2024 underscored
this shift: Fortescue, the mining giant known for its strong
commitment to hydrogen, placed an order with the Ger-



man company Liebherr for 475 heavy construction ma-
chines — not powered by diesel, nor by hydrogen, but by
battery-electric technology. This marked the largest order
in Liebherr's history (Liebherr 2024).

The much-hyped hydrogen revolution — hailed by some
as a key pillar of decarbonization and denounced by
others as a Trojan horse for the oil and gas industry -
remained sluggish despite generous subsidies. Only
wealthy oil states such as Saudi Arabia and Oman, with
vast sovereign wealth funds and exceptionally low capital
costs, seemed able to push these projects forward. In
most developing countries, and particularly in the poor-
est nations with the weakest governance structures,
capital costs were several percentage points higher than
in the United States. This rendered the capital-intensive
hydrogen projects unprofitable without massive state-
backed guarantees from importing countries. However,
such guarantees had yet to materialize. Consequently,
fears of hydrogen-driven neocolonialism were proving
increasingly unfounded.

At the start of the 2020s, Bloomberg New Energy Finance
(BloombergNEF), in tandem with McKinsey, had played
a key role in fuelling the hydrogen hype (BloombergNEF
2020). It was therefore somewhat ironic that Michael
Liebreich, founder of BloombergNEF, had now emerged
as one of the most outspoken critics of exaggerated hy-
drogen ambitions. He pointed to the trillions of dollars in
investments required to achieve the hydrogen volumes en-
visioned by the EU and Germany, and increasingly called

Table B: Liebreich‘s (2023) Hydrogen Ladder 5.0

A ” .
(unavoidable) Fertiliser Hydrogenation
B Shipping* Jet Aviation**
Coastal and River Non-Road Mobile
C ;
Vessels Machinery
D Long Distance High-Temperature
Trucks and Coaches Industrial Heat
E Regional Trucks ~ Commercial Heating***
F Light Aviation Remote and Rural Trains
G Mid/Low-
Temperature Domestic Heating

(uncompetitive) Industrial Heat

Legend:

*As ammonia or methanol
**As e-fuel or PBTL

***As hybrid system
Source: Liebreich 2023

No real alternative

Biomass/biogas
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for a ,reset” — a fundamental realignment of hydrogen
planning based on realistic assumptions (Liebreich 2024).

Liebreich’'s concerns were powerfully reinforced by
two of the key protagonists of the hydrogen boom:
Adair Turner, chairman of the McKinsey-managed (!)
Energy Transition Commission, and Martin Tengler, Head
of Hydrogen Research at BNEF. Speaking at the 2024
Hydrogen Summit in Venice, hosted by the Green Hydro-
gen Organization, they admitted to having significantly
overestimated the future demand for hydrogen (Martin
2024). This message was, interestingly, welcomed on
the website oilprice.com, which primarily caters to the oil
industry (Paraskova 2024).

Due to its versatility, hydrogen is often compared to a Swiss
Army knife, which integrates a multitude of tools, from nail
files to scissors and screwdrivers. However, as Liebreich
wryly noted, while a Swiss Army knife can technically be
used to cut hair, it is hardly the most practical tool for the
job. Similarly, hydrogen is not always the most efficient or
suitable solution for many potential applications.

For example, battery-powered passenger cars and trucks
require significantly fewer renewable kilowatt-hours per
kilometer than vehicles powered by hydrogen fuel cells or
hydrogen-based e-fuels. Heat pumps are often far more
efficient than retrofitting gas boilers to run on hydrogen.
Even organic alternatives to synthetic nitrogen fertilizers
— currently a major application for hydrogen — deserve
much greater consideration.

Methanol Hydrocracking ~ Desulphurisation
Chemical Steel Long Duration
Feedstock Grid Balancing
Vintage and Biogas
Muscle Cars** Upgrading
Generators
Island Grids Short Duration

Grid Balancing

Local Ferries Light Trucks ~ Bulk Power Imports

Power Generation
Using Non-Stored
Hydrogen

Electricity/batteries

Other




The growing disillusionment with hydrogen is not entirely
a cause for celebration, as it risks prolonging the fos-
sil fuel era. It is no coincidence that circles close to the
oil industry appear to welcome the end of the hydrogen
hype. Several critical sectors remain where there are no
cost-effective, CO,-free alternatives to green hydrogen
and its derivatives, including long-haul shipping, aviation,
certain chemical industry processes, and, for at least the
next decade, steel production.

In his Hydrogen Ladder 5.0, Michael Liebreich (2023)
ranks potential hydrogen applications from A — Essential
to E — Absurd and Uneconomical, placing these sectors
at the top of the priority list (see Table B). Yet, even if
the hype is stripped away and attention is focused solely
on indispensable applications, these industries will still
require vast amounts of green hydrogen to achieve net-
zero emissions by the middle of the century.

BEYOND THE HYPE: GREEN
INDUSTRIALIZATION INSTEAD OF RAW
MATERIAL EXPORTS

What Remains for Developing Countries? The dream of
prosperity through green hydrogen is more fraught with
risk than ever. While some countries in the Global South
possess world-class solar and wind potential, allowing
them to produce green hydrogen at exceptionally low
costs, these high-potential regions are still widespread
enough that the kind of scarcity rents seen with oil are un-
likely to materialize. For instance, the Fraunhofer Institute
has identified significant hydrogen production potential
in three regions of Gustavo Petro’s Colombia (Hank et
al. 2024). However, regions such as La Guajira remain
so insecure due to the presence of paramilitary groups
that it is difficult to imagine how billion-dollar investments
could realistically be made there.

Green hydrogen will not become the new oil. But it might
serve as a building block for green industrialization in
the Global South. However, the Global North must also
change its policies. As a major importer and consumer of
green hydrogen, Germany, for example, could establish
reliable partnerships with producer countries based on
strict environmental and social standards and significant-
ly increased local value creation. This would maximize de-
velopmental benefits, particularly in terms of job creation.
Studies suggest that relocating certain energy-intensive
production stages to regions with cheap renewable en-
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ergy would yield substantial cost advantages (Verpoort
et al. 2024; Steitz & Kdlschbach Ortego 2023; Bahr et
al. 2023). This would establish a long-term, reliable part-
nership with states that would not be seen primarily as
suppliers of energy resources but as industrial partners
on an equal footing — also in Germany’'s own interest.
However, this would require Germany to part with certain
basic industries. The question is whether such a shift is
politically sustainable.

In such a partnership, Germany and other energy-
importing countries must systematically support export-
ing nations in their efforts to secure local value creation.
Green industrial partnerships instead of mere hydrogen
partnerships — this should be the guiding principle. But
is there sufficient recognition of this need? So far, the
greater willingness seems to be to use massive state
funds to preserve the old industrial structures even in the
post-fossil era. The real question is: how long can this be
sustained?
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