
 

                                                        

Mr Kishan Pillay  

Department of Trade and Industry  

Email: GreenEconomy@thedtic.gov.za  / hydrogen@idc.co.za  

 

 

Dear Mr Pillay,  

             

                        3 February 2023 

 

Joint Submissions: Green Hydrogen Commercialisation Strategy  

 

1. We refer to the above and make these submissions on behalf of Natural Justice and the Centre for 

Environmental Rights.  

  

2. Natural Justice is a non-profit organization registered in South Africa. Our vision and mission are for 

indigenous peoples and local communities to have self-determination in the conservation and 

sustainable use of natural resources. We equally advocate for clean energy and just energy 

transitions in Africa. 

  

3. The Centre for Environmental Rights is a non-profit organisation and law clinic based in Cape Town, 

South Africa. We are activist lawyers who help communities and civil society organisations in South 

Africa realise our Constitutional right to a healthy environment by advocating and litigating for 

environmental justice. 

 

 

Concerns regarding the lack of transparency and participation in the GHCS process 

 

4. Prior to commenting on the substance of the Green Hydrogen Commercialisation Strategy (GHCS), 

we have several concerns about the process which led to the development of the Green Hydrogen 

Commercialisation Strategy (GHCS).  

 

4.1. As we understand the process, Minister Ebrahim Patel established a South African Green 

Hydrogen Panel (“the Panel”) in June 2021. The first interim report of the Panel was 

delivered to Minister Patel on 13 August 2021.1 The GHCS was then developed by the 

Panel, at the request of Minister Patel and later approved by Cabinet and released for 
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public comment.2 Importantly, the GHCS was relied on to draft the Green Hydrogen 

Sector section of South Africa’s Just Energy Transition Investment Plan (JET-IP), which was 

approved by Cabinet in October 2022.3  

 

4.2. There has been a lack of transparency related to the appointment, composition and work 

of the Panel. In July 2022, the CER shared these concerns with Minister Patel in a letter 

which sought clarity on the terms of reference of the Panel and the composition of the 

Panel, including representative sectors and individual appointments and the process 

followed for such appointments. CER also sought clarity on the process which the Panel 

would follow to ensure civil society participation and engagement. We highlighted the 

role of the GHCS in reference to the JETP-IP and other national policies which would guide 

electricity and infrastructure planning in South Africa. Finally, we recommended that an 

independent expert, Mr. Hilton Trollip, be appointed to the Panel.  

 

4.3. Unfortunately, and despite the CER following up on the correspondence, no response was 

forthcoming. It is very concerning that civil society and academia were excluded from all 

the processes which led to the development of the GHCS. There was no civil society 

representation on the Panel, which we understand were dominated by business and 

industry representatives. The reports of the Panel and various iterations of the GHCS were 

also not made available for public comment.  

 

4.4. The first opportunity for comment on the GHCS has arisen in this current public 

participation process, in which the GHCS has already been approved by Cabinet. 

Furthermore, the GHCS has been relied on to develop the green hydrogen section of the 

JETP-IP, which has also been approved by Cabinet as well as being approved by the 

International Partners Group at the COP 27.  

 

4.5. It is therefore unclear as to whether the current public participation process will result in 

any meaningful influence over and engagement with the GHCS. It appears that the 

development of the Green Hydrogen economy in South Africa, in accordance with the 

GHCS, has already been agreed to and approved, leaving little to no room for revision or 

changes based on consultative processes with the public.  

 

4.6. Public participation plays a critical role in amplifying communication between 

government and ordinary citizens. It is a process that is detailed in various pieces of 

legislation and is the backbone of South Africa’s participatory Constitution. Up to this 

point of the process, the public interest sector, namely activist, non-profit and indigenous 

communities have not been involved nor does the report provide reason for not including 

the public interest sector. We are concerned about whether the GHCS public participation 

process has been or will be sufficient to ensure the involvement and participation of 

communities who are directly impacted by the development of the green hydrogen 
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economy, given the need for “new and existing energy infrastructure - including electricity 

networks, gas networks, ports, roads and rail.”4 Considering that indigenous, poor and 

marginalised communities will most likely be affected by the development of this sector 

(due to access to land and other resources, the right to practice one's culture, socio-

economic rights and environmental rights) we urgently request the Minister and the 

Panel to actively engage with the public interest sector and make sure that they are part 

of the process moving forward.  

 

4.7. It is very concerning that a national policy such as the GHCS, which necessarily interacts 

with other major energy planning policies in South Africa, has been researched, 

negotiated and decided on behind closed doors. The GHCS states that the “primary 

enabler of a GH economy is access to large allocations of cheap renewable energy.”5 In 

the context of South Africa’s energy crisis and the need for the deployment of massive 

renewable energy capacity to address this crisis, the utilisation of renewable energy 

capacity for green hydrogen production must be thoroughly and transparently analyzed 

and weighed against the urgent need for reliable electricity for the grid to support the 

South African economy. The GHCS’s policy decisions and rationales must be preceded by 

meaningful public participation and engagement which has yet to take place. 

 

4.8. The Presidential Climate Change Commission (PCCC) provides a model for more complete 

public interest sector inclusion. The PCCC was commissioned and housed under the 

Presidency Office of South Africa. In that Panel both Civil Society, activist and various 

other groups from the public interest sector were invited to be part of the Panel. From 

our understanding the Green Hydrogen Commercialisation Panel did not have such 

representation nor did it actively engage with the public sector groups on consultancy 

basis before the Report went out for comment. We urgently request that the GHCS Panel 

be extended to include members from the public interest sector, which should include 

but not be limited to, activists in the sector and non-profit organisations that have critical 

understanding of green hydrogen and the sectors that intersect it.  

 

4.9. With this context in mind, we would like to understand the process to be followed for the 

finalisation of the GHCS, including whether there will be oral submissions on the GHCS 

and the time frames and process, if any, for incorporating revisions and changes into the 

final version of the GHCS.  

 

4.10. In relation to policy alignment, we understand that the GHCS and the requirement for 

additional 25GW of renewable energy capacity by 2030, would need to be considered as 

part of the South African Renewable Energy Master Plan; the Integrated Energy Plan; the 

Integrated Resource Plan and the Gas Utilisation Master Plan,6 while the need for “huge 

transmission and distribution grid expansion” would need to be considered as part of 
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Eskom’s Transmission Development Plan.7 The interaction between the GHCS with 

multiple energy planning policies and plans is clear but the timing of the GHCS and the 

determination of the viability of the green hydrogen economy before the finalisation or 

consideration of many of these said plans, is questionable, to say the least. With so much 

uncertainty related to the viability of the green hydrogen economy in South Africa from 

an economic, technical, finance and infrastructure perspective, it is unclear how key 

decisions related to the development of the green hydrogen economy are being made 

before finalisation of many major energy and electricity planning policies which are 

needed, first and foremost to be able to guide South Africa out of an urgent and existing 

energy crisis. We therefore recommend that the timing of the finalisation of the GHCS be 

reconsidered in light of urgent energy planning processes and decisions which must first 

address our energy crisis.  

 

Summary of concerns with risks of over-investing in green hydrogen  

5. We are alarmed that the short term funding plan (2023-2027) seeks to commit R319, 01 billion of 

government funding to create a highly speculative green hydrogen market rather than address the 

crisis created by underinvestment in wind and solar energy for the national grid. Expectations for 

and public investments in green hydrogen in South Africa must realistically reflect green hydrogen’s 

physical constraints and inferiority in many respects to other decarbonization tools.  

 

5.1. Green hydrogen can be an important source of decarbonization in applications that 

require hydrogen as a feedstock, for chemical transformation of a product (e.g, in the 

case of removing oxygen from iron ore), or for fuel combustion to generate very high 

temperatures and therefore for which electrification cannot substitute very efficiently. 

These uses include, in particular, ammonia and other chemical production for which dirty 

hydrogen is currently used, as well as steel production. Yet it would be unwise, and 

undermine the benefits green hydrogen offers, to instead attempt to boost the use of 

green hydrogen for decarbonization across other parts of the economy for which it is 

poorly suited.   

 

5.2. Green hydrogen has many qualities that render it inferior to other solutions already 

available for decarbonizing these other sectors. Among these qualities are green 

hydrogen’s inefficiency, or the amount of energy lost throughout its lifecycle. A green 

hydrogen-powered car makes use of only 38% percent of the original electricity produced 

to generate the green hydrogen, while an electric vehicle uses about 80% of that power.8 

Thus, it is far better to use renewable resources, for example, to power cars, as well as 

houses and their electric appliances, directly rather than having to build out more 

renewables simply to convert that electricity to hydrogen, then back to electricity in fuel 

cell vehicles, or to combust that hydrogen in hydrogen-fueled appliances. Because of 

                                                           
7 Green Hydrogen Commercialisation Strategy at 35. 
8 T. Baxter, Hydrogen cars won’t overtake electric vehicles because they’re hampered by the laws of science, The 

Conversation, (2020), https://theconversation.com/hydrogen-cars-wont-overtake-electric-vehicles-because-
theyre-hampered-by-the-laws-of-science-139899.  
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these inefficiencies, on top of high electrolyser and transport and storage costs, the 

overall cost of green hydrogen today – between approximately 51 and 167 ZAR per 

kilogram, depending on the region – is also too high to make it competitive with 

electrification for most end uses.9 Though there are policy efforts afoot to reduce 

electrolyser costs and improve efficiency throughout the green hydrogen value chain to 

make it competitive with fossil fuel-based hydrogen production, these cannot make it 

cheaper than using renewable electricity directly since this electricity is only one of the 

input costs of producing green hydrogen.10 The GHCS’s primary focus should be on the 

limited South African end uses that have no better decarbonization alternatives. Buts 

instead it prioritises investments and support for a highly speculative green hydrogen and 

green hydrogen derivatives export market.  

 

5.3. South Africa’s investments in green hydrogen must also be realistic about the country’s 

relative strategic position in supplying hydrogen to importers, including Europe and Japan 

in particular, and the resulting limits of export opportunities. As the GHCS notes, the 

country’s distance from these importers in addition to its lower-quality renewable 

resources relative to other countries more proximate to those importers put it at a 

significant market disadvantage. Green hydrogen production and distribution systems in 

South Africa should therefore be focused on potential internal markets. Green hydrogen 

may be necessary for the decarbonisation of steel or for the production of green 

ammonia, for example, but green hydrogen will be integral to or integrated into these 

production processes, and not likely not be bought in or supplied by a green hydrogen 

producer. It is very expensive to transport and store hydrogen so the green hydrogen 

facility will very likely be on the same site. We believe that the assumptions built into the 

GHCS are overly optimistic about the opportunities that South Africa will have to export 

green hydrogen.  

 

6. Detailed rules for green hydrogen, generated through transparent and participatory rulemaking 

processes, will be critical for reducing this fuel’s harms, and must be finished before green hydrogen 

projects go ahead or public investments in green hydrogen are made. 

 

6.1. While there is much enthusiasm about the potential for green hydrogen in some parts of 

the world, the scaling up of the production and accompanying systems of this fuel also 

comes with risks and social and environmental impacts. Strong regulations are required 

to minimize these risks and harms. The GHCS offers valuable initial framing for these 

regulations, but very detailed rules are required to guarantee that green hydrogen does 

more good than harm. Given the importance of these rules, then, their development, as 

                                                           
9 World Energy Council, Hydrogen on the horizon: Ready, Almost Set, Go? Hydrogen demand and cost dynamics, at 

6-7, (2021), https://www.worldenergy.org/assets/downloads/Working_Paper_-
_Hydrogen_Demand_And_Cost_Dynamics_-_September_2021.pdf?v=1658324860.  
10 IRENA, Making the breakthrough: Green hydrogen policies and technology costs (2021), https://www.irena.org/-

/media/Files/IRENA/Agency/Publication/2020/Nov/IRENA_Green_Hydrogen_breakthrough_2021.pdf?la=en&hash
=40FA5B8AD7AB1666EECBDE30EF458C45EE5A0AA6.  
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well as any public investments in green hydrogen, must be transparent and inclusive, and 

must proceed quickly, before the implementation of new green hydrogen projects.  

 

6.2. The most important first step in this rulemaking will be developing a strict definition of 

green hydrogen - that is, hydrogen that is produced only via electrolysis powered by 

renewables. Under this definition, blue hydrogen - that is, hydrogen produced with fossil 

fuels that applies carbon capture - is clearly excluded. This is particularly important given 

that studies have shown that blue hydrogen can emit more greenhouse gasses over its 

lifecycle than methane.11 Biofuel-based hydrogen and all fossil fuel based hydrogens are 

also clearly excluded.  

 

6.3. Renewables for green hydrogen production must also be additional to other renewable 

energy sources that are used to power the grid, so that new green hydrogen production 

does not suck up these grid renewable resources, or crowd out potential growth in 

renewables for the grid. This is particularly important in the South African context, where 

a massive scale-up of renewables is critical not just for decarbonization, but for ensuring 

that peoples across the country have access to electricity. Certifications and tracing of 

green hydrogen will then be critical for ensuring that fossil-based hydrogen is not passing 

for green hydrogen. Green hydrogen projects and associated infrastructure must undergo 

full environmental reviews that allow for public participation, particularly given the high 

water and land use associated with these projects. Finally, new rules governing safety of 

hydrogen production, transport, storage, and end use must be promulgated and strictly 

enforced, as its unique physical properties make it more likely to leak, embrittle pipelines 

and containers, and generate large explosions if it ignites. Hydrogen leaks also contribute 

to climate change via hydrogen’s interaction with methane in the atmosphere, and must 

therefore be prevented.12 

 

 

Finance 

7. According to the GHCS, the capital investment required to scale up South Africa’s green hydrogen 

production requires:  

7.1. Initial seed capital of USD 1 billion to expedite the export of green hydrogen;  

7.2. USD 13 billion funding for maturing scale;  

7.3. USD 18,4 billion for the period 2023 - 2027;   

7.4. USD 31 billion for the scaling up of investment between 2030 and 2040; and  

7.5. USD 133 billion of investment support for the GHCS’s demand uplift scenario.13  

 

8. According to the GHCS, the three broad categories of finance to be considered would be:  

                                                           
11 E.g., Robert W. Howarth & Mark Z. Jacobson, How green is blue hydrogen?, 9, Energy Sci Eng, 1676–1687 (2021), 
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12 Ilissa B. Ocko & Steven P. Hamburg, Climate consequences of hydrogen emissions, 22, Atmos. Chem. Phys., 

9349–9368 (2022), https://acp.copernicus.org/articles/22/9349/2022/. 
13 Green Hydrogen Commercialisation Strategy at 55.  
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8.1. Government on-balance sheet finance;  

8.2. Private finance; and  

8.3. Development Finance.14  

 

9. Key finance recommendations in the GHCS recognise government as “having a particularly strong 

role to play in unlocking the financing of GH projects, not necessarily through majority contribution 

but rather by mitigating investor risks by:  

 

9.1. Developing strong relationships with governments of developed countries … who have 

programmes in place to support developing countries in their climate change pursuits;  

9.2. Providing partial guarantees;  

9.3. Providing blended concessional finance and/or;  

9.4. providing grants and/or subsidies to pilot projects.15 

 

10. In respect of the short term funding plan for the period 2023 - 2027, USD 18.4 billion will be required 

to fund pre-feasibility and feasibility studies for project development as well as capital costs for the 

implementation of such projects. These costs relate to a number of commercial projects including 

sustainable aviation fuel production and green steel production.  

 

11. We submit that public finance should not be used to support renewable energy for commercial 

green hydrogen production, especially in light of our worsening energy crisis. In particular, public 

money should not be used to subsidise AMSA’s green steel development plans or Sasol’s plans to 

develop “sustainable fuels.” Big emitters should be responsible for obtaining private and other 

finance to support their commercial plans. Government subsidies and public finance are urgently 

needed to ensure rapid and large scale renewable energy development and to support socially 

owned renewable energy. Given the existing and severe strain on our economy, public finance must 

be strategically deployed to ensure support for renewable energy production to support our 

electricity sector. This would address our energy crisis while advancing South Africa’s climate 

commitments.  

 

12. The same approach should be adopted in regard to government subsidies and investment by the 

state in large infrastructure projects designed to create an enabling environment for commercial 

green hydrogen projects.  We need to ensure that public finance is not disproportionately allocated 

to commercial green hydrogen over renewable energy production for domestic electricity use.   

  

13. Should public finance be allocated for commercial green hydrogen production, either in the form of 

investment for infrastructure or directly for commercial green hydrogen projects, there would be a 

need for enhanced transparency and disclosure related to the use of public funds, including 

enhanced due diligence and mechanisms for monitoring and evaluation.  

 

Additional analyses needed 
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14. The green hydrogen commercialisation strategy does not include a cost-benefit analysis and is 

therefore incomplete. Projects and programs seeking public investment typically require a publicly-

available cost-benefit analysis, along with a suite of studies developed to inform the analysis, prior 

to investment moving forward. 

 

15. Some of the key reports and studies that are needed to inform a cost-benefit analysis  are as follows: 

 

i. Techno-economic analyses and report, 

ii. Financial analyses and report, 

iii. Socio-economic and environmental sustainability analyses and report, 

iv. Economic quantitative analyses and report. 

 

16. Taking the above statement into consideration the Green Hydrogen Commercialisation Strategy 

Roadmap (this is the process of how the strategy is going to be effected) detailed under the section 

mobilisation, that both the development of regulations and the masterplan should be the initial first 

actions. In other words South Africa is beginning to facilitate the development of a sector without 

undertaking the necessary cost-benefit or other analyses.  

 

17. It is recommended that a cost-benefit analysis and the various studies defined above be the first 

step in determining whether green hydrogen is indeed worth   the investments proposed in the 

GHCS. Much of the information presented has not been fully evaluated as the comprehensive 

techno-economic, economic socio-economic analyses and other impact assessments have yet to be 

completed.  

  

 

A strong, transparent, and coordinated regulatory regime is needed before green hydrogen production 

investments and projects take off 

 

18. A lack of a coordinated regulatory regime is a barrier to green hydrogen and risks unnecessary harms 

from green hydrogen projects. 

 

18.1. The lack of dedicated regulatory and policy structures is often cited as a common barrier 

to rapid commercialization of green hydrogen. Dedicated hydrogen legislation and policy 

lag behind the initial implementation of low-carbon hydrogen production in a number of 

countries. This means that elements of the hydrogen production, transport, storage, and 

distribution process often fall within the remit of different rules and regulators, while 

other aspects remain without clear regulation. 

 

18.2. In order to facilitate commercialisation of low-carbon hydrogen production and supply, 

the development of standards of good practice and market-standard documents will be 

essential. Jurisdictions which are already developing a regulatory framework to facilitate 

hydrogen production may be quicker to develop these standards than others. 

Importantly, given the ambition of many countries to export a portion of the hydrogen 

produced, these standards may also need to be internationally recognised. Barring the 



 

implementation of international standards, South Africa should meet the more rigorous 

standards being promulgated by trade partners, so that both green hydrogen itself and 

South African products created with green hydrogen can be exempted from carbon 

border tariffs.  

 

18.3. The GHCS provides a sound initial framework from which to develop a regulatory scheme 

for hydrogen that can enable South Africa to participate in the international hydrogen 

market. However, more detailed guardrails will be critical for ensuring that the expansion 

of green hydrogen generates maximum benefit and minimum harm, including via the 

following specific regulations.   

 

19. Defining green hydrogen is a critical first step to ensuring hydrogen is used for decarbonization 

 

19.1. Regulations must first define what constitutes “green hydrogen.” A complete definition 

is not included in the GHCS.  

 

19.2. A definition generally circumscribes the technologies used to produce the hydrogen 

and/or the CO2e emissions of the lifecycle of the hydrogen production process. The scope 

of activities considered in the calculation of the lifecycle emissions maximum is therefore 

also important to define and currently varies between jurisdictions.16  

 

19.3. According to several analyses of green hydrogen lifecycles, a standard of a green 

hydrogen lifecycle emitting less than 1 kg of CO2e per kg of hydrogen, including the 

construction of associated power generation facilities, is feasible today.17 

 

19.4. The GHCS also suggests that end use sectors could form part of the definition of green 

hydrogen.18 While this is not common practice elsewhere, we support this addition if it 

focuses hydrogen use on those few hard-to-abate industrial uses, with possible 

consideration for heavy-duty trucking, shipping, and energy storage based on additional 

research.  

 

                                                           
16 See, for example, United Kingdom, Department for Business, Energy & Industrial Strategy, UK Low Carbon 

Hydrogen Strategy at 12 (2022), 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1092809/low
-carbon-hydrogen-standard-guidance-v2.1.pdf. While this standard has a higher threshold than we would 
advocate, it is useful for understanding the potential scope of activities considered in the CO2e calculations. 
17 Hydrogen Council, Hydrogen decarbonization pathways: A life-cycle assessment, at 6 (Jan. 2021), 

https://hydrogencouncil.com/wp-content/uploads/2021/01/Hydrogen-Council-Report_Decarbonization- 
Pathways_Part-1-Lifecycle-Assessment.pdf.  In contrast to the Hydrogen Council’s carbon accounting, the GREET 
model excludes emissions associated with constructing renewable power generation facilities. Consequently, 
GREET estimates that hydrogen produced by electrolyzers powered by renewable has a carbon intensity of 0 
kgCO2e/kgH2.  Argonne National Laboratory, Hydrogen Life-Cycle Analysis in Support of Clean Hydrogen 
Production, at 12, Figure 2 (Oct. 2022), https://greet.es.anl.gov/publication- hydrogenreport2022. 
18 Green Hydrogen Commercialisation Strategy at 82. 
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19.5. Only projects meeting the definition of “green hydrogen” would satisfy certification and 

guarantee of origin requirements and be eligible for any tax exemptions and other 

financial benefits given to hydrogen. 

 

20. A clear definition of additionality is needed to prevent green hydrogen crowding out renewables for 

the grid. 

 

20.1. The additionality of the energy used to produce the hydrogen is an important component 

of the definition of green hydrogen. Additionality means that the hydrogen contributes 

to the build-out or financing of new clean electricity capacity, or makes use of energy that 

would otherwise go unused (curtailed), ensuring that energy used is not diverting 

renewable energy generation that would otherwise be sent to the grid to meet demand. 

This becomes particularly important, and complex, where green hydrogen production is 

powered by electricity from the grid.  

 

20.2. Developing policies and rules to define what is additional and therefore what can claim 

green/renewable hydrogen benefits have been contentious in Europe. Proposing clear 

guardrails for additionality in regulations implementing the strategy is valuable at this 

stage, before any proposals are formulated.  

 

20.3. One important component of additionality regulations will be whether the rules become 

stricter over time to allow for a phase-in of new renewables powering green hydrogen, 

or whether a stricter definition of additionality is applied in the near term. Basic tenets of 

strong additionality regulations include:  

 

20.3.1. producers can only properly claim to use zero-emission or renewable electricity 

if they are relying on new, islanded, dedicated (i.e. co-located) or renewable 

energy that would otherwise be curtailed.  

 

20.3.2. producers should only be allowed to claim they are using zero-emission or 

renewable electricity if they are using the electricity in the same hour and same 

area that the electricity was generated, absent on-site storage infrastructure.19 

 

20.3.3. claims regarding the use of zero-emission or renewable electricity are only 

meaningful if no other entity can claim the renewable attributes of that energy 

(that is, no double counting).  

 

20.4. Different additionality requirements therefore apply to those projects powered by the 

grid, and those powered by co-located renewable resources.  

                                                           
19 The time component of this matching for additionality has been particularly contentious in the EU. In the latest 

version of the forthcoming EU regulation supplementing the Directive (EU) 2018/2001 on the promotion of 
renewable energy use, hourly matching will be required by April 1, 2028, with quarterly matching allowed until 
then. The leaked draft can be found here: https://www.euractiv.com/section/energy/news/leak-long-awaited-eu-
rules-on-renewable-hydrogen-expected-15-dec/.  
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20.5. South Africa should apply the additionality standard of the European Commission. While 

this is still being finalized, the most recent leaked draft of EU regulation on hydrogen 

allows quarterly production matching as a demonstration of additionality for the next five 

years, but, as noted above, requires hourly production matching as of 2028.20 South Africa 

may, of course, decide to require hourly matching sooner to reap the environmental and 

potential trade benefits of doing so. 

 

21. Certification and traceability systems must guard against hydrogen from fossil fuels being laundered 

as green and double counting of renewable energy credits. 

22.  

22.1. As the GHCS describes, certification, or “guarantees of origin” (“GOs”) of green hydrogen 

as meeting the definition set forth in the regulations, and traceability of this hydrogen 

through to its destination are critical to the environmental integrity of the hydrogen.21 In 

particular, this prevents double counting and the fraudulent blending of green hydrogen 

with high-emitting fossil-based hydrogen.  

 

22.2. There are two primary ways to track green hydrogen: “mass balance” accounting and 

“book-and-claim” accounting. Mass balance accounting creates a physical chain of 

custody for a given quantity of hydrogen, ensuring that the green label accompanies this. 

Book-and-claim accounting, in contrast, is a credit-based system that operates much like 

renewable energy credits (RECs). Mass balance accounting tends to offer more 

transparency and a greater guarantee of the green credentials of a product, but also may 

limit tradability and be more burdensome.22 

 

22.3. One example of a certification and tracing system is France’s Ordinance No. 2021-167.23 

This ordinance contains a “traceability guarantee,” requiring that “renewable or low-

carbon hydrogen produced is not mixed with another type of hydrogen or gas between 

the stage of its production and that of its consumption.”24 This guarantee is only valid for 

twelve months and is canceled as soon as the hydrogen certified “has been consumed or 

injected into the natural gas network.”25 The ordinance calls for the creation of a 

                                                           
20 Again, this is based on a leaked draft of the described EU regulation, particularly Article 6 on temporal 

correlation. The published draft may reflect a different timeline and/or temporal correlation requirement. The 
leaked draft can be found here: https://www.euractiv.com/section/energy/news/leak-long-awaited-eu-rules-on-
renewable-hydrogen-expected-15-dec/. 
21 Green Hydrogen Commercialisation Strategy at 81-82. 
22 IRENA Coalition for Action, Decarbonising end-use sectors: Green hydrogen certification, International 

Renewable Energy Agency, Abu Dhabi, (2022), at 13, https://coalition.irena.org/-
/media/Files/IRENA/Agency/Publication/2022/Mar/IRENA_Green_Hydrogen_Certification_Brief_2022.pdf.  
23 Ordonnance n° 2021-167 du 17 février 2021 relative à l'hydrogène, 

https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000043148001/ 
24 Ordonnance n° 2021-167 du 17 février 2021 relative à l'hydrogène, 

https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000043148001/, Article L. 821-2. 
25 Ordonnance n° 2021-167 du 17 février 2021 relative à l'hydrogène, 

https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000043148001/, Articles 821-8, 821-9. 

https://www.euractiv.com/section/energy/news/leak-long-awaited-eu-rules-on-renewable-hydrogen-expected-15-dec/
https://www.euractiv.com/section/energy/news/leak-long-awaited-eu-rules-on-renewable-hydrogen-expected-15-dec/
https://www.euractiv.com/section/energy/news/leak-long-awaited-eu-rules-on-renewable-hydrogen-expected-15-dec/
https://coalition.irena.org/-/media/Files/IRENA/Agency/Publication/2022/Mar/IRENA_Green_Hydrogen_Certification_Brief_2022.pdf
https://coalition.irena.org/-/media/Files/IRENA/Agency/Publication/2022/Mar/IRENA_Green_Hydrogen_Certification_Brief_2022.pdf
https://coalition.irena.org/-/media/Files/IRENA/Agency/Publication/2022/Mar/IRENA_Green_Hydrogen_Certification_Brief_2022.pdf
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000043148001/


 

hydrogen production guarantee management body tasked with ensuring “issuance, 

transfer and cancellation, monitoring and control” of hydrogen production guarantees.26 

The body is responsible for establishing and maintaining a publicly available national 

electronic register of such guarantees. 

 

22.4. The South African strategy suggests that the problems of misleading claims associated 

with book-and-claim systems could be resolved, “if GOs associated with hydrogen were 

only to be traded within a specific closed system and linked to specific GH offtake 

agreements.”27 Thus, a good solution for South Africa may be to use a robust book-and-

claim system, building on its nascent REC system, while also developing a trading system 

within the country that uses mass balance accounting to allow tracing of particular 

hydrogen from origin to end user.  

 

22.5. It will be important for South Africa to get these rules in place quickly.   Only a fully 

transparent approach will allow it to guarantee recognition of its certification and 

products in the greatest possible number of export markets.28  

 

23. Robust safety and environmental regulations are critical to maximize benefits and minimize harms 

of green hydrogen. 

 

23.1. The GHCS recognizes that hydrogen production, storage, and transport around the 

country and on ships will require new laws and policies to address health, safety, and 

environmental concerns.29 To start, green hydrogen projects and associated 

infrastructure must fall under NEMA, and require public participation as per NEMA. In 

addition, several risks and  impacts of green hydrogen will warrant particular focus in 

these regulations:  

 

23.1.1. Hydrogen is more flammable than methane because it can ignite at low 

concentrations, such as 4%, but, being much lighter, it also diffuses much more 

quickly into a non-flammable concentration when released.30 It is also odorless, 

colorless, and tasteless, so leaks are difficult to detect.31 These properties must 

be considered in hydrogen handling and risk management regulations. As the 

                                                           
26 Ordonnance n° 2021-167 du 17 février 2021 relative à l'hydrogène, 

https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000043148001/, Articles 823-1, 823-2. 
27 Green Hydrogen Commercialisation Strategy at 81. 
28 This need for alignment with export markets is reinforced by laws of importing countries such as France. 

According to Article L. 824-1 of France’s Ordinance 2021-167, France will treat guarantees of origin of renewable 
hydrogen from other European Union countries in accord with the Directive (EU) 2018/2001 of the European 
Parliament and of the Council of 11 December 2018 “in the same way as guarantees of origin linked to a 
production unit located on the national territory, provided that they comply with a similar level of requirement.” 
29 Green Hydrogen Commercialisation Strategy at 74-75, 79.  
30 EERE, Hydrogen safety, https://www1.eere.energy.gov/hydrogenandfuelcells/pdfs/h2_safety_fsheet.pdf.  
31 EERE, Hydrogen safety, https://www1.eere.energy.gov/hydrogenandfuelcells/pdfs/h2_safety_fsheet.pdf.  

https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000043148001/
https://www1.eere.energy.gov/hydrogenandfuelcells/pdfs/h2_safety_fsheet.pdf
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https://www1.eere.energy.gov/hydrogenandfuelcells/pdfs/h2_safety_fsheet.pdf
https://www1.eere.energy.gov/hydrogenandfuelcells/pdfs/h2_safety_fsheet.pdf


 

GHCS suggests, South Africa can address many of these concerns by adopting 

ISO standards on the handling and transport of hydrogen.32  

 

23.1.2. Hydrogen leaks are not only dangerous, but also contribute to climate change, 

as hydrogen is an indirect greenhouse gas that accelerates the warming impacts 

of methane in the atmosphere.33 There is some research to suggest that 

hydrogen leakage, which may be higher than methane because hydrogen 

molecules are so much smaller than methane molecules, could result in climate 

impacts equivalent to about 6% of a fossil fuel-based energy system.34 

Hydrogen systems must therefore be built much more tightly than methane 

systems have been, to prevent even small leaks.  

 

23.1.3. Pipelines and storage containers for hydrogen must be specialized to avoid the 

embrittlement of metal that hydrogen causes. Embrittlement, in which metal 

deteriorates as a result of hydrogen bonding with metal, can lead to increased 

leakage of hydrogen from pipelines and storage and thus be hazardous.35 As a 

result, hydrogen cannot simply be substituted in for methane in most existing 

methane pipelines, save for in very small quantities (i.e., less than 7% 

hydrogen).  

 

23.1.4. Where hydrogen is converted into energy “carriers” like ammonia and 

methanol for shipping and export, these require their own robust safety 

standards. Safety regulations for these carriers have already been developed 

around the world since these carriers have been more commonly used than 

hydrogen itself, and thus are a good starting place.  

 

23.1.5. Green hydrogen production requires significant land area because of the 

renewables needed to run the electrolysers. The strategy finds that producing 

1.9 Mt of green hydrogen for domestic use, and another 1.9 Mt for export 

would require some 56 GW of dedicated solar, and 24 GW of wind, along with 

41 GW of electrolysers.36 For a sense of scale, the 56 GW of solar alone would 

require about 1600 km2 of land. The GHCS describes the need for wise siting 

around renewable energy resources, water, industrial sites, and appropriate 

infrastructure, but says little about the specifics of environmental permitting 

for these sites and the public participation required during these permitting 

                                                           
32 As the strategy mentions, ISO 19880-1:2020 – Gaseous hydrogen – Fueling stations, contains many of these 

standards. 
33 Ilissa B. Ocko & Steven P. Hamburg, Climate consequences of hydrogen emissions, 22, Atmos. Chem. Phys., 

9349–9368 (2022), https://acp.copernicus.org/articles/22/9349/2022/. 
34 Richard Derwent et al., Global environmental impacts of the hydrogen economy, 1, IJNHPA, 57 (2006), 

http://www.inderscience.com/link.php?id=9869. 
35 Petros Sofronis & Ian M Robertson, Hydrogen Embrittlement of Pipeline Steels: Causes and Remediation, 

DOE/GO15045, 1089010 (2013), http://www.osti.gov/servlets/purl/1089010/. 
36 South Africa Green Commercialisation Strategy at 24. 

https://acp.copernicus.org/articles/22/9349/2022/
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processes. While accelerating the transition to a low carbon future is critical for 

avoiding the worst effects of climate change, this must be done in partnership 

with, and not in opposition to, those living on and around the land needed for 

this transition. Requirements for community consultation and public 

participation must be fully implemented in green hydrogen buildouts. 

 

23.1.6. The strategy rightly emphasizes the importance of water resources to 

successful hydrogen production. If the 3.8 Mt of green hydrogen envisioned in 

the strategy were produced, this would require some 34.2 million m3 of water 

each year, or about 13,680 Olympic swimming pools worth of water.37 

Especially with many parts of South Africa projected to experience more severe 

drought in the coming years, ensuring that this water comes from a sustainable 

source and does not undercut other uses of water will be necessary for making 

green hydrogen sustainable and reducing its impacts on communities. 

 

23.1.7. The opportunities highlighted in the GHCS for South Africa to produce 

components for a clean energy economy, including for green hydrogen 

production and use are exciting. However, strong social and environmental 

standards are needed across the lifecycle of those production processes, 

particularly around air and water quality and waste management. Given the 

strategy’s emphasis on opportunities for platinum group metals (PGM), it is 

worth emphasizing that strong standards for mining and processing these PGM 

are particularly important, including because they will allow for these metals to 

enter markets that are enacting stronger due diligence regulations around 

imported metals.38 

 

23.1.8. The renewables used for electricity generation fed directly into the grid will 

require thousands of additional square kilometers of land. Given that direct use 

of electricity from renewables is a much more efficient use of this land, it is 

important that land dedicated to green hydrogen production for industry not 

be prioritized over, or displace, renewables production to supply electricity to 

all South Africans. The strategy’s calls for additionality requirements and 

targeted, limited end-uses of hydrogen are an important part of reducing this 

competition. Ensuring that green hydrogen production can maximize use of 

electricity that would otherwise be curtailed is another means of addressing 

this concern. However, land is scarce, and there will be competition between 

hectares dedicated to renewables for green hydrogen and renewables used 

primarily for electricity production. Green hydrogen should not be promoted to 

                                                           
37 Calculated from figures provided in: Rebecca R. Beswick, Alexandra M. Oliveira & Yushan Yan, Does the Green Hydrogen 

Economy Have a Water Problem?, 6, ACS Energy Lett., 3167–3169 (2021), https://doi.org/10.1021/acsenergylett.1c01375. 
38 The most recent example of this increasing scrutiny of mineral imports is the EU’s new battery rules: 

https://www.europarl.europa.eu/news/en/press-room/20221205IPR60614/batteries-deal-on-new-eu-rules-for-
design-production-and-waste-treatment.  

https://doi.org/10.1021/acsenergylett.1c01375
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the point that its development will crowd out other sensible renewable energy 

projects.  

 

23.2. A one-stop licensing agency can be effective, but must not skirt NEMA obligations. 

 

23.2.1. The GHCS notes the possible creation for “a single ‘one-stop’ mechanism to 

facilitate all the licensing and authorisation processes required as part of 

implementing a GH project.”39 This can be an effective way of ensuring that all 

regulations associated with green hydrogen are addressed simultaneously. 

However, this new agency cannot supersede the authority of other agencies, 

and the consolidation should not be used to avoid full implementation of NEMA 

requirements for hydrogen projects.  

 

23.2.2. Given the dedication of resources that the creation and operation of such a 

“one-stop shop” entails, however, this proposal should be carefully analyzed as 

part of a larger green hydrogen cost-benefit analysis. A “one-stop shop” for 

renewable energy projects more generally is a more effective use of resources, 

and green hydrogen investments could be considered as one of the project 

types that this new renewable energy agency covers.  

 

23.2.3. Several European countries are already taking one-stop shop approaches to 

licensing development and construction of offshore wind projects.40 In 

Denmark, for example, the Danish Energy Agency (DEA) serves as the single 

point of contact for all three commissioning steps involved in offshore wind 

projects.41  The project proponent first submits a project description and a plan 

of activities as part of their application for a license for preliminary 

investigations. The DEA then seeks approval to grant the license from relevant 

authorities. This license guides the project proponent’s collection of 

information on the site which feeds into its application to construct the project. 

The DEA circulates the project application to the relevant authorities in seeking 

approval to grant the license. Finally, the project proponent applies for a license 

to produce electricity from the offshore wind project. The DEA and relevant 

authorities review the application for compliance with conditions in the 

construction license and detailed project plan. A similar structure and process 

could work effectively for renewable energy, and possibly green hydrogen, 

licensing in South Africa. 

 

                                                           
39 South Africa Green Commercialisation Strategy at 79. 
40 Rafael Monteiro de Vasconcelos et al., Environmental licensing for offshore wind farms: Guidelines and policy 

implications for new markets, Energy Policy (Dec. 2022), 
https://www.sciencedirect.com/science/article/abs/pii/S0301421522004670.  
41 Danish Energy Agency, The Danish Energy Agency as a One-Stop-Shop Authority at 4 (Oct. 2020), 

https://ens.dk/sites/ens.dk/files/Globalcooperation/one-stop_shop_oct2020.pdf.  
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Conclusion 

24. Green hydrogen must only be used for production processes and end uses that are truly green and 

hard to abate with the focus on commercialization of hydrogen only for sectors where there are no 

low-carbon alternatives now or on the horizon. Though green hydrogen is seen as a positive for 

decarbonization, it must be kept in mind from the above submission that green hydrogen is not the 

best solution for all decarbonization as it has flaws such as being a hazardous gas, its use for energy 

is inefficient and at present not price competitive.  Hydrogen cannot simply be substituted for into 

natural gas distribution infrastructure, which means that investments in entirely new or 

substantially modified fuel distribution infrastructure will be required if hydrogen is to be used in 

geographically dispersed applications. For exports, for example, new fleets of hydrogen-fueled 

carriers will be required. These investments require significant funding and natural resources in and 

of themselves. Further in the case of South Africa, exporting of green hydrogen should be realistic 

in terms of financial analyses which are compared to other exporters of green hydrogen. 

 

25. It is important that it is understood that blue hydrogen is not “green” and only green hydrogen with 

a strict definition - that is, hydrogen that is produced only via electrolysis powered by renewables 

is green and clean. Green hydrogen does not include hydrogen blending. 

 

26. Even though green hydrogen is green and clean it still has social and environmental impacts. As 

stated by Sam Bartlett “A green hydrogen project might have low emissions, but if its construction 

undermines water security or violates human rights, it clearly should not be accepted or certified.”42  

 

27. From the submission above the following recommendations can be summarized and highlighted: 

 

27.1. The GHCS must promote and include transparency. There needs to be a transparent and 

participatory rulemaking process to create rules for green hydrogen before 

commencement of projects. This includes having a strict definition for green hydrogen. 

There needs to be transparent participation of civil society which is meaningful including 

representatives of civil society and community activists on the H2 Commission. This has 

been lacking in the construction of the GHCS to date. There must further be transparency 

with financing of the projects projected by the GHCS, including to ensure that these funds 

are not disproportionately used for green hydrogen over renewable energy for domestic 

use in powering of homes, vehicles and other domestic uses. 

 

27.2. Green hydrogen projects and associated infrastructure must have full environmental 

reviews that allow for public participation, particularly in regard to the high water and 

land use associated. The licensing and authorization processes must be constitutional and 

meet all NEMA obligations, even in the case of a single ‘one-stop’ mechanism. 

 

                                                           
42 Sam Bartlett, The necessity to harmonise global and national green hydrogen standards (2022) 

https://gh2.org/blog/necessity-harmonize-global-and-national-green-hydrogen-standards  

https://gh2.org/blog/necessity-harmonize-global-and-national-green-hydrogen-standards


 

27.3. Green hydrogen requires strong regulations on guarantees of origin which are credible 

and adhere to the principles of traceability, tradability, and transparency.43 This includes 

the requirement of additionality. South Africa should at least apply the additionality 

standard of the European Commission as described above. 

 

27.4. There must be new rules governing safety of hydrogen production, transport, storage and 

end use due to the risks highlighted above. 

 

27.5. This submission and current public participation process should result in meaningful 

influence over and engagement with the GHCS. The route by which this will occur, and 

precisely how the final GHCS and associated plans will account for the comments 

submitted as part of this process, must be clarified.  

  

28. We hope that these submissions are helpful and look forward to engaging with the public 

consultation processes further.  

   

 

Yours sincerely,  

 
Lauren Nel / Lucien Limacher 
lauren@naturaljustice.org / lucien@naturaljustice.org  
Natural Justice 
 

Leanne Govindsamy 
Lgovindsamy@cer.org.za  
Centre for Environmental Rights  

                                                           
43 Green Hydrogen Commercialisation Strategy at 81-82. 
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