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I HYDROGEN
DEMAND DRIVERS

= 2020 global Hydrogen (a manufactured gas) demand is 90 MTPA (IEA, 2021). To put into perspective, 2021 global LNG trade was 372 MTPA and is expected to
increase around 3-4% p.a. through to the 2040s.

= LNG is around 13% of global gas production, which in turn is 24% of global primary energy consumption. Thus, LNG is 3% of global primary energy. Like
electricity, Hydrogen is an energy carrier not a primary energy source. Accordingly, if Hydrogen were a primary energy source (for assumptions sake), it is
around 0.8% of global primary energy consumption.

= The 90 MTPA current demand is consumed around 50% by oil refineries and 50% by industrial/chemical plants (e.g. ammonia (a key building block for fertilisers)
and methanol). Hydrogen is produced locally and consumed locally (i.e. decentralized). In the future, growth in demand is expected to come from:

- Heavy duty transportation (Marine, rail especially) plus trucks. Current hydrogen transport demand is tiny (well below 1%) but the decarbonization prize is
very large (e.g. transport is 20% of global GHG emissions). Globally, we see high interest in the mining sector concerning fuel cell vehicles ("FCVs”).

- Some use in power generation (blending and fuel cells) and potential use in hard to decarbonize sectors (e.g. cement, steel)

- Recall replacement of existing Brown/Grey Hydrogen with Blue/Green Hydrogen is not adding to demand (but is essentially a decarbonized fuel substitution
or feedstock substitution of existing demand, along the lines of Coal to Gas Switching)

- Similarly, assuming certain global scenarios, Refineries will decline in their consumption over time (as refineries close due to peak oil demand)

= In their 2021 Road to Net Zero scenario document (Intended to limit increases emissions to 1.5c by 2050), the IEA envisaged hydrogen would need to take
around 10% of global energy supply in order that for that scenario to be met by 2050. This is around 40% of the current global market share of gas or coal, noting
that Hydrogen is an energy carrier (i.e. something has to make hydrogen). N.B. Despite its extensive publicity in the run-up to COP26, recall the IEA do not
produce a base case and their annual Energy Outlook currently includes four (4) scenarios (of which Road to Net Zero is one). The 2022 WEO will be published
on 13" October.

= Demand forecasts are more uncertain the longer the duration of the forecast period
- The IEA generally feel a 600% demand increase (to ¢ 540 MTPA) is necessary to meet the 2050 target of Hydrogen representing 10% of final energy
consumption. However, in the near term they are cautious. They see 105 MTPA demand in 2030 (whereas the Net Zero scenario requires 200 MTPA at that
date). By way of comparison, note that Shell (2022) see 2030 LNG demand as over 550 MTPA.

- In contrast, developer Hyphen is bullish and see 500-600 MTPA of Hydrogen demand by 2050 (whereas for the IEA it is a scenario)
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I HYDROGEN
SUPPLY DRIVERS

= Essentially, of the 90 MTPA current Hydrogen demand, all 90 MTPA is supplied by Brown or Grey Hydrogen (i.e. Carbon-Based Fuels). Thus, the first target is to
replace existing demand with Blue or Green Hydrogen

= Queries around the wider future penetration of Hydrogen include:
- In contrast to projections, Wind / PV tariffs are now expected to increase (due to commaodity price trends). This likely to affect future cross-fuel calculations,
although spot gas prices are currently elevated
- Electrolysers are expected to increase in scale and decrease in unit cost for a number of years (until recently, the trend for wind and PV). Again though, what
will be the cross-fuel calculation once the full value chain (e.g. transport) is taken into account?
- More broadly, can there be technological engineering breakthroughs in terms of Hydrogen production?

= More fundamentally, recall that to date Hydrogen is a local market (produced locally, sold locally). Within the current drive towards more Hydrogen, a number of
markets are seeking to develop export Hydrogen industries (e.g. Australia). Within Africa, multiple markets are exploring Green Hydrogen exports, for example,
Algeria, Egypt, Mauritania, Morocco, Namibia and South Africa

= OIES are absolutely clear on this point. Inclusive of transport, for any export Green Hydrogen project to be possible, the cost for the purchasing country of buying
from the exporting country must be less than the cost of producing hydrogen locally (or regionally). For some markets we can think of, this may not be the case.
For example:
- North Sea offshore wind (or perhaps Iceland) supplying the likes of UK, Netherlands, Germany

- Blue Hydrogen from Norway can be expected to similarly outcompete African Green Hydrogen in Europe

= The literature has multiple cost estimates which only time will prove or disprove. There is broad consensus that Green Hydrogen is today expensive. We broadly
understand USD per kg x 6 takes you to MBTU, then x 5.7 takes you to BOE. Based on RE, the IEA quote numbers from USD 3 — 8 kg, which is a rough USD
102 to 273 BOE number. Such numbers are likely to be significantly higher than long-term oil prices (Noting current Russia Ukraine spike).

= Also, recall that Hydrogen customers also need to spend capex to convert their industrial processes to hydrogen and / or build new transport systems. As
example, Europe’s longest Hydrogen pipeline is currently 250 miles.

= Lastly, the literature is just starting to analyse the costs of transporting Hydrogen and the mode of transport. Some initial studies find transporting hydrogen may
cost 5x of that to transport LNG. A reason behind is Hydrogen’s flammability, its low temperature requirements (which adds costs) and its molecule size. OIES
(2022) believe that ammonia is the best means to transport Hydrogen long-distance (by marine vessels), but even then, it may be 2030 before there is clarity.

/ Page 3

Sources: Hyphen, IEA, I.H.S., OIES, SA Hydrogen Road Map, Shell



DOMESTIC MARKET CONSIDERATIONS

I HYDROGEN @

= Within South Africa, it is pretty clear why Sasol is focusing on cleaner Hydrogen for their current operations at Secunda and Sasolburg.

Subject to its future cost trajectory, Hydrogen in theory allows Sasol to conduct fuel substitution (i.e. switching Brown/Grey hydrogen to Blue/Green) and
potentially increase its product range (i.e. selling Hydrogen for transport fuels and develop the likes of Sustainable Aviation Fuel ("SAF”), both for sale in SA)
Inland South Africa, an important issue will be access to water supplies (order to conduct electrolysis), noting frequent concerns around drought.

= Similarly, we well understand the intentions of the SA PGM industry. For example, the catalytic converter market has recently declined (but with adequate microchip
supply, among others) it is expected to pick up again. PGMs are used in the manufacturing of each of fuel cells and Electrolysers, hence it is an important target
market.

= General challenges we see include:

Broadly, Hydrogen is trying to solve supply challenges, demand challenges and transport challenges in parallel. This is challenging, noting that many parts of SA
are arid and have long geographical distances (e.g. JNB — CPT is the same as London — Barcelona). How will a national Hydrogen supply network be built?

It is not yet clear which Hydrogen supply technology "will win" or which customer application "will win" against competing choices. For example, for long-distance
trucks (there are 377,000 in SA (Renergen, 2022), there are potentially four different feedstocks/technologies: Diesel; LNG; BEV and Fuel Cells. Will global
choices (e.g. by European, Japanese, Korean manufacturers) impact on SA? An example to readers of a certain age is the Video Cassette Recorder in the
1980s. VHS v Betamax

Can SA introduce legislation / regulations to encourage switching to Green Hydrogen? E.g. subsidies or carbon taxes, noting huge pressures on SA’s fiscus
and credit ratings.

Can the global manufacturing industry make the number of wind turbines, PV panels and electrolysers required? An example is Shell just took FID on Europe’s
largest electrolyser (200 MW). Can multi-GWs be possible by 20307

Noting SA’s loadshedding, we note that Renewable Energy (as well as for producing Green Hydrogen) is argued to be required to generate electricity, to charge
BES (noting intermittency) and to potentially also charge EVs. Thus, multiple demands on intermittent sources which mature markets such as California, Texas
and Germany do not seem to be handling-well (even without significant EVS)

= The IEA argues there will not be "widespread (hydrogen) adoption and market maturity” until the early 2030s. Given this, a valid scenario is perhaps one of waiting
for others in richer countries to spend major investment capex (and then following). This occurred with renewables throughout the Noughties.
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I HYDROGEN
EXPORT PROJECT CONSIDERATIONS

= For Green Hydrogen export projects (whether Namibia or South Africa), there are some general questions:

The parallel challenge of supply, demand and transport is even greater for long-distance export projects, with value chains spanning continents
Globally, the Oil & Gas industry is focusing hard on reducing its Scope 1 & 2 emissions (e.g. OGCI). We expect the relative disadvantage of carbon-based O&G
fuels will decline over time (from a Scope 1 & 2 perspective).
SA / Namibia are each arid countries so desalination (which increases costs) will be needed
We also expect African LNG projects will explore Blue Hydrogen production in time, which may be able to be cross-subsidized and thus lower cost
For European customers, Blue Hydrogen will be a strong competitor, with many wells drilled in the likes of UK, Norway, Netherlands (to facilitate CCUS).
Already, the EU is discussing relaxing additionality requirements for EU Green Hydrogen (a concern to competitiveness?) Turquoise Hydrogen?
How realistic is the global drive towards electrification given RE performance in markets such as Germany, Texas, California?
Again, the concern about the "winning” technology or “winning” application is magnified for a global export project
Globally, is the finance available to fund USD 1.2 trillion of investment in Hydrogen supply (per IEA)?
Can South Africa / Namibia really have a larger competitive advantage (noting higher transport costs) in serving Europe than the likes of Egypt, Algeria, Morocco
or Mauritania? This is a concern and is essentially a trade off of (1) relative wind, irradiation, desalination requirements (site specific) versus (2) distance to
market of the individual export project (fixed)
Can consumer markets introduce legislation / regulations to encourage switching to Green Hydrogen? E.g. subsidies or carbon taxes
We assume that project financiers will require some form of completion support (as it is unlikely a single Sponsor / Contractor will build / wrap the entire project).
Do Sponsors have the balance sheets to do this?
Will offtakers in the destination markets:

» Sign offtake agreements in the designated volumes to raise corporate or project financing

» Be prepared to fund (directly or indirectly) the new marine transportation needed to transport hydrogen thousands of Kms
More topically, what is the impact on the EU drive towards more hydrogen given the sheer scale of ongoing consumer price increases in Europe (e.g. EUR 1
trillion by 2023, Goldman Sachs) and the political impact of this (which seems likely to increase Government debt levels, on top of COVID bail-outs). Previously,
I.H.S. were clear they expect Europe to have a larger Hydrogen demand than other regions

= Ultimately, the greenfield Export Projects will either secure customers and financing (or not). We see them as very different propositions to the domestic market
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