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Non Ferrous
Lead recycling sector’'s EBITDA may have peaked

= Our analysis of lead battery scrap, mine production & lead acid battery demand
indicates that lead battery recyclers’ aggregate EBITDA may have peaked.

m As electric vehicles (EVs) take centrestage & the usage of lead-acid batteries
even in 12V applications (in EVs) falls, the overall lead demand may not grow.

= We don’t cover any stock in the battery recycling universe. However, we
believe that earnings multiples of listed recyclers will decline.

Lead recycling industry’s EBITDA may be close to its peak level
Approximately 65% of the lead comes from recycling and 35% from mining production.
Over the past few years, mining production has been declining and consumption is likely to
go down and therefore, incrementally, battery scrap availability will also decline. Hence,
either of the two scenarios is possible (based on the pace of adoption of lithium-ion in a
12V vehicle battery application): 1) If the pace is slow i.e., the lead-acid battery demand
decline is slower than the mining production decline, then battery scrap prices will rise,
thereby squeezing the margins of battery recyclers. 2) On the other hand, if lead-acid
battery demand declines faster than the mining production decline, then spreads will rise
in the medium term but there won’t be any volume growth for recyclers. In either case, in
the medium- to long-term, we are not likely to see any material EBITDA growth. There will
be winners in this declining industry as well, but that will depend on the supply chain of
battery scrap procurement, efficiency, and environmentally compatible operations.

Lead mining production is on the decline

Lack of investment in mining assets, depleting reserves and demand uncertainty is leading
to a decline in mining production. Australia has the biggest lead reserves in the world, but
we see minimal investment. China’s lead production is rising, but it has limited reserves to
maintain the current production rate of 2mt for even two-to-three years.

Demand, stagnant for last decade, may fall in near- to medium-term
Overall lead demand has remained around 12mt for the last 10 years. Increased EV
penetration, and replacement of lead-zinc batteries with non-hazardous batteries is leading
to this stagnancy. In the coming years, as EVs take centrestage and they replace lead-zinc
batteries for low voltage (12V) applications (some brands like Tesla are already doing it),
lead demand is likely to fall.

Declining demand and falling mine production - bad for recyclers

In the equilibrium stage, mine production may stabilize around 3-3.5mt. The profitability of
recyclers at that time will depend on the pace of demand decline in the previous years (as
it will determine scrap availability). The higher the pace of demand decline, the lower the
scrap availability. It's like a see-saw situation - profitability in terms of EBITDA/t may go up
but volume will decline and vice versa. In the end, the product of these two i.e. EBITDA/t *
volume may not increase, or in a worst-case scenario, may decline significantly over the
medium term.

Figure 1: Lead mining production is on the decline
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Lead recycling sector’'s EBITDA may have
peaked

Lead recycling is a process of recovering lead from used lead products and re-
using it to make new products. Lead is a valuable metal that can be recycled
indefinitely, making it one of the most sustainable metals in use today.
Approximately 65% of lead produced comes from recycled metal.

Lead recycling industry may face headwinds in
medium term

Lead recycling is a process of converting used lead materials into new lead
products. Lead is a valuable metal that can be recycled many times without losing
its quality. It is also one of the most recycled metals in the world, with a recycling
rate of over 90%.

Lead recycling is an important process »
Lead recycling is important for several reasons:

1. Firstly, it helps to conserve natural resources. Lead is a non-renewable
resource, which means it cannot be replaced once it is mined. Recycling lead
helps to reduce the need to mine new lead that can have a negative impact
on the environment.

2. Secondly, lead recycling helps to protect public health. Lead is a toxic metal
that can cause serious health problems, especially in children. Recycling lead
helps to reduce the amount of lead that ends up in landfills and waterways,
where it can pollute the environment and pose a risk to human health.

3. Finally, lead recycling is economically beneficial. Lead recycling creates jobs
and generates revenue for businesses. It also helps to reduce the cost of lead
products, which can benefit the consumers.

Lead recycling process »
The lead recycling process typically involves the following steps:

1. Collection: Lead scrap is collected from a variety of sources, including
battery recycling centres, scrap metal yards, and industrial facilities.

2. Preparation: The lead scrap is sorted and cleaned to remove any
contaminants.

3. Melting: The lead scrap is melted in a furnace to form a molten lead alloy.

4. Purification: The molten lead alloy is purified to remove any remaining
impurities.

5. Casting: The purified lead alloy is cast into ingots or other shapes that can
be used to make new lead products.
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Figure 2: The battery recycling process is given below
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Lead-acid battery scrap is mostly imported in india »

Figure 3: On an average, India imports ~4,000t of battery scrap

Figure 4: Despite volatility in lead prices, battery scrap prices
have remained in the range of US$1,000-1,250/t
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Lead consumption is stagnant in global markets »

Figure 5: Lead demand has remained stagnant for last decade
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Lead recycling is still a major source of lead metal »

Figure 6: Battery scrap supplies more

than 60% of the refined lead metal

Recycled metal production
® Mine production

100%

90% A
80% -
70% A
60% -
50% -
40% -
30% A
20% -
10% -
0% -

CY13
CY14
CY15
CY16
CY17
CY18
CY19
CY20

Cy21

CY22

Figure 7: Mined production of lead has
been declining over the years...

Figure 8: ...which is getting replaced by
lead recycled from batteries
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We are not bullish on lead demand as incremental demand for
lead-acid batteries is going down »
Going by the trend since the last few years as well as the fact that incremental

demand from the automobile sector, mainly from EVs, is not met by the usage of
lead-acid batteries in these vehicles, has made the future of lead metal very bleak.
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Figure 9: EVs capture incremental market share among vehicles
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EVs are increasingly replacing lead-acid batteries for low
voltage (12V) power requirement »

For the main battery that powers the electric motor and drivetrain, EVs do not need
lead-acid batteries. Lithium-ion batteries are the preferred choice for EVs because
they have a higher energy density, longer life span, and a faster charging time
than lead-acid batteries.

However, some EVs still use lead-acid batteries for a secondary purpose: to power
the vehicle's 12V electrical system. This system is responsible for powering low-
voltage accessories such as the lights, radio, and windshield wipers.

There are a few reasons why EVs still use lead-acid batteries for their 12V
systems:

1. Lead-acid batteries are relatively inexpensive and widely available.
2. They are relatively durable and can last for several years.

3. They can handle the high current requirement of some low-voltage
accessories, such as the starter motor.

However, there are also some drawbacks of using lead-acid batteries for 12V

systems in EVs:

1. They are heavier than lithium-ion batteries, which can reduce the vehicle's
range.

2. They are less efficient than lithium-ion batteries, which means they waste
more energy.

3. They can be hazardous if they are not properly maintained.

As lithium-ion battery prices continue to fall, it is likely that more and more EVs will

switch to using lithium-ion batteries for their 12V systems as well.

It is important to note that some newer EVs, such as the Tesla Model S Plaid and
the Lucid Air, do not use lead-acid batteries for their 12V systems at all. Instead,
they use lithium-ion batteries that are specifically designed for low voltage
applications.

This means we are unlikely to see any significant demand
growth in lead consumption, at best it can remain stagnant »

As EVs take a lion’s share in the vehicle market, the need for lead-zinc batteries
will keep coming down.

We believe battery recyclers can have a long runway as lower
mining production will counterbalance the stagnant demand »
Please note that lead consumption has remained constant for the last decade or
so and secondary lead generation is touching all-time high. However, we may not
be near the tipping point when battery scrap may not be able to counterbalance
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lower mining production. Battery scrap prices will be determined by how soon EV-
makers replace their 12V lead-zinc battery requirement with lithium-ion or other
similar batteries. We do believe that mining production decline will be slow and
may be the demand decline counterbalances it. However, in a nutshell, it appears
that lead recyclers can have a good time for some more years.

Indian battery

recyclers are making more or less similar

EBITDA like that of primary metal manufacturers »

Figure 10: As of now, lead recyclers are making US$225/t
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Lack of investment in mining will keep mined metal production

under check »

Figure 11: Australia has the highest lead mining reserves and
its not investing in mining
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Figure 12: Normally, lead is mined along with zinc; in Australia,
lead production is unlikely to grow significantly
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Figure 13: China’s mine production rate of 2mt is too high to Figure 14: India’s lead production has already peaked
sustain (given the fact that its reserves are only 12mt)
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Almost 86% of lead produced is used in lead-acid batteries»

Lead-acid batteries have a normal life of three-to-five years. Hence, it's possible
to recycle lead that has been used in batteries after four years.

Figure 15: AlImost 86% of the lead produced is used in lead- Figure 16: Lead-acid batteries cannot be discharged like

acid batteries lithium-ion batteries and hence, even if assuming only a 30-
40% discharge per day, they can have a maximum life of three-
to-five years
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Given the consumption trend, scrap availability may stagnate
around the current level »

Globally, lead-acid battery consumption can only decline and hence, we estimate
that overall lead consumption will slowly fall over a period.
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Figure 17: Given the past consumption trend, it’s possible that scrap availability may
stagnate around the current level
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It appears that EBITDA of battery recyclers may not rise going
ahead>»

Mine production is declining and as consumption is going down, incrementally,
battery scrap availability will also decline. Hence, either of the two scenarios is
possible (based on the pace of adoption of lithium-ion in 12V vehicle battery
application)

1. |If the pace is slow i.e. lead-acid battery demand decline is slower than the
mining production decline, then battery scrap prices will rise, thereby
squeezing the margins of battery recyclers.

2. Onthe other hand, if lead-acid battery demand declines faster than the mining

production decline, then spreads will rise in the medium term, but there won’t
be any volume growth for recyclers.
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