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Growth and opportunity
Jubilee operates several chrome-Platinum Group Metal (PGM) operations in South
Africa. Growth will come from its Zambian two-refinery strategy where it is expected to
produce upwards of 31kt/year of copper (in cathode and concentrate) with an, as yet,
undefined contribution from cobalt. The strategy has benefited from the acquisition of
the Nkana refinery from Mopani (Zambian-government owned), which provides many
logistical and technical benefits to Jubilee. Jubilee remains on a growth trajectory and
is still only at the beginning of its journey, in our view. Jubilee embodies a metals
“recovery” business, not “scavenging” what was left behind – it treats each opportunity
openly, judging how best to maximise recovery and profit. Jubilee has made progress
and its growth in revenues and profits over the past few years has been remarkable and
market-leading. The next phase of growth will establish Jubilee as an important regional
player and a one-of-a-kind metals recovery business. We see the potential for further
enhancements to its project portfolio and see fair value at 29p/sh.
Jubilee is a highly profitable PGM producer in South Africa through its low-cost Inyoni
plant. Jubilee’s new flexible chrome/PGM strategy means it is uniquely positioned to
process Bushveld ore from the full variety of chromitites. In Zambia, it has the Sable
refinery at Kabwe (commissioning) and the Leopard refinery (to be refurbished) at Nkana.
It has an aggressive copper production growth plan from multiple raw material sources
to become a regional copper producer of scale.
Jubilee provides exposure to low-cost PGM, copper production with future exposure to
zinc-lead (vanadium): Jubilee has a low-cost, high-margin business that capitalises on an
experienced, technical management team, and its innovative processing techniques to
generate cash from (mainly) the waste material produced as part of the mining cycle; “the
Jubilee Way”. We see Jubilee as highly cash-generative with exceptional ESG credentials.
Momentum and growth: Jubilee continues to grow revenues and profits. The expanded
Inyoni PGM plant is the mainstay of revenues and we see the growing importance of
copper production from Zambia. We are struck by Jubilee’s ability to move quickly and
self-build small production units using internal, technical capability; a distinction shared
with few other companies. This will be funded largely from cashflow with some debt, but
supported by current operations and the strength of the Jubilee balance sheet. The
Jubilee story is still only just beginning.
Critical metals, prices for PGMs still high, copper building: The price of PGMs, although
volatile, is still high. Jubilee’s operating cost (~$500/oz PGM 4E) against a SPOT net basket
price of ~$1,800/oz is a high-margin, cash-generative business; one of the lowest-cost
PGM producers globally. With the copper price also at its highest level since 2012, an
uncertain medium-term project pipeline and continued demand growth for a low-carbon
future, now is an excellent time to commission a copper project and take full advantage.
Key catalysts: We look to news from Zambia on the progress in commissioning the new
copper tailings plants and we expect wild cards from management on new opportunities.
Continued high metal prices will be positive for Jubilee and its cashflow.
WHI view: Jubilee is a high-margin business with a growing production profile in a highprice environment with further growth projects and an experienced management team,
which we think distinguishes Jubilee from many companies in the sector. We see fair
value at 29p/sh based on a simple average between conservative P/E and EV/EBITDA
multiples against peers and a DCF suitably risked for stage.
Y/E June
Revenue (£m)
EBITDA (£m)
PBT (£m)
EPS (pence)
Net cash (£m)**

2020A
54.8
22.4
13.7
0.9
(4.4)

2021A
132.8
50.5
43.0
1.8
(19.8)

2022E
164.9
59.9
52.9
1.9
(19.0)

2023E
258.9
110.5
102.9
3.3*
19.9

2024E
394.3
174.3
143.9
4.8*
171.9

Source: Company accounts, WH Ireland estimates* Assumes full conversion of ACAM and other warrants
**Net cash – cash/cash equivalent minus current liabilities
WH Ireland Limited, 24 Martin Lane, London, EC4R 0DR, tel. 020 7220 1666
WHIreland is authorised and regulated by The Financial Conduct Authority and is a member of The London Stock Exchange.
Important disclosures and certifications regarding companies that are the subject of this report can be found within the disclosures page
at the end of this document.
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Definitions:
PGM – Platinum Group Metals
There are different ways to express
PGM
production
or
resource
depending on the proportions of the
PGMs in the ore.
2E – Platinum (Pt)+ Palladium (Pd)
2E + Au – Pt + Pd + Au (3E)
4E – Pt + Pd + Rhodium (Rh) + Gold
(Au)
6E – Pt + Pd + Rh + Ruthenium (Ru) +
Osmium (Os) + Au
Iridium (Ir) is also a platinum group
element
Chromite – principal ore mineral for
chromium used in stainless steels.
(Fe, Mg)Cr2O4. The key to quality is the
amount of Fe and Mg in the chromite
– and the ability to remove minerals
contained silica and aluminium.
Chromitite – a rock formed
predominantly from chromite
Sx-Ew
–
Solvent
Extraction,
Electrowinning. A way to increase the
copper content in a leachate to a level
where it can be plated as copper
cathode
Copper concentrate – a raw material.
Produced by the ‘concentration’ of the
copper-bearing minerals in an ore into
a form that can be transported for
further processing. Usually produced
by froth flotation. The concentrate is
usually composed of copper sulphide
minerals - typically chalcopyrite
(CuFeS2) - and grading up to 34.5%
copper (typically 27-30%). Usually
smelted to produce copper metals.

Jubilee Metals ................................................................................................................. 1
Growth and opportunity............................................................................................... 1
Jubilee investment case ................................................................................................ 3
Jubilee strategy ............................................................................................................ 5
Southern strategy (Sable refinery at Kabwe) ............................................................................. 5
Northern strategy (Leopard refinery at Nkana) ......................................................................... 5

How does Jubilee produce copper in Zambia? .............................................................. 7
How Solvent Extraction Electro Winning (SX-EW) works ........................................................... 7

Key risks and other considerations ............................................................................... 8
Valuation ...................................................................................................................... 9
Valuation approach ........................................................................................................ 9
Peer companies ............................................................................................................ 10
Opportunities and upside ............................................................................................. 13
Jubilee model cashflows (operations included in financials) ....................................... 14
Sensitivity ..................................................................................................................... 15
Jubilee Metals operations........................................................................................... 16
Zambia .......................................................................................................................... 16
Leopard Copper (Northern refinery strategy) .............................................................. 16
Tailings processing plants at Lechwe and Elephant ................................................................. 18
Production (expected from 2023 onwards) ............................................................................. 18

Sable Copper (Southern refinery strategy) ................................................................... 22
Production (building up from Q3 2021) ................................................................................... 22

Kabwe (ZnPbV) tailings resources ................................................................................ 23
ZnPbV resources ...................................................................................................................... 23
Zinc Circuit ............................................................................................................................... 24
Lead Circuit (potential) ............................................................................................................ 24
Future plans and upsides ......................................................................................................... 25

South African PGM-chrome operations ....................................................................... 26
The chrome tailings resource opportunity .............................................................................. 26
Inyoni ....................................................................................................................................... 27
Windsor and Windsor 8 ........................................................................................................... 28
Dilokong (DCM)........................................................................................................................ 29
Tjate ......................................................................................................................................... 29

Financials .................................................................................................................... 31
Model inputs ................................................................................................................ 33
Chrome .................................................................................................................................... 33
PGM ......................................................................................................................................... 33
Copper ..................................................................................................................................... 33
Zinc-lead (-vanadium) .............................................................................................................. 34
Operating costs ........................................................................................................................ 34
Capital costs ............................................................................................................................. 34

PGM market ............................................................................................................... 35
Chromite .................................................................................................................... 35
Copper ........................................................................................................................ 35
Jubilee board and management ................................................................................. 36
Shareholders .............................................................................................................. 36

WHIreland

2

Jubilee Metals

Jubilee investment case
Robust business
Cash-generative
Production growth momentum
Increasing revenues, profits and cash
The story is growth, growth and
continued growth

Jubilee Metals (AIM:JLP, Alt-X:JBL) is quickly transforming into a full-scale operating
company, and beginning to generate significant amounts of cash. It operates several
chrome-PGM operations in South Africa and is constructing a series of copper raw
material and refining plants in Zambia. It has a growth pipeline, with the “Jubilee Way”
combining an experienced, technical management team with innovative processing
techniques to generate cash (mainly) from the waste material produced as part of the
mining cycle. The company’s model to recover metal from waste puts the company in line
with the many new ESG principles being demanded by investors.
We see fair value in Jubilee at 29p/sh.

Low-risk production. Established
processing techniques on waste
materials at the surface and precrushed/-ground.

Low-risk production and new strategy in South Africa: Jubilee has a productive and lowcost PGM flotation plant at Inyoni (recently expanded to 55koz/year), which processes
the tailings from chrome processing – tailings arising from Jubilee-operated chrome
separation plants and existing tailings that it owns. The new PGM strategy presented is
for a fully flexible, unique series of chrome recovery plants to take run of mine (ROM)
from various chromitite layers from the Bushveld (Figure 17) with the Inyoni PGM plant
set up to maximise recovery from the different mixes of tailings (gangue, PGM ratios,
etc.). Costs of PGM production are low (lowest quartile of the cost curve) and offer a route
for investors to expose themselves to South African PGMs without the risks associated
with deep mining. Jubilee’s plans to grow have involved it taking control of the production
of its own PGM-rich material by treating chrome ore for other people and keeping control
of its own tailings. The deals done leave Jubilee with a modest profit for pre-treating its
own feed.

Growth and expansion in all aspects of
the business. This is the start of the
process to turn Jubilee into a large
multi-commodity and multi-country
producer.

Growth and expansion plans in Zambia: Jubilee is transferring its expertise in treating
waste and dump materials to Zambia and where it has a two-prong refinery strategy to
recover ~30kt/year of copper. It has recommissioned its Sable refinery (to be supplied by
its Roan tailings project at Ndola) and will now embark upon recommissioning the Nkana
SX-EW plant (to be renamed Leopard) to treat tailings from its Lechwe and Elephant
plants (at Luanshya and Kitwe, respectively). A phased construction and commissioning
schedule should see full production from Sable (14kt/year) in FY2022 and then sequential
production from Leopard from FY2023. This is Jubilee’s growth trajectory and we don’t
rule out additional tailings projects being added to the portfolio.

Simple production techniques

Simple concept in South Africa: The process developed by Jubilee removes the finechrome from tailings, thereby upgrading the level of PGM in the tails to levels that can be
economically recovered. With Jubilee now taking charge of the full plant for chrome
processing at Windsor, Windsor 8 and Hernic Jubilee is effectively controlling the feed
into the Inyoni PGM plant as well as being paid a fixed margin to treat the chrome ore.
This is a win-win for Jubilee; a win-win created by its technical excellence.

Co-product production reduces risk

Co-product advantage: We are struck by the co-product nature of the Jubilee projects,
whereby chromite and PGMs in South Africa, and copper and cobalt in Zambia can be
produced from the same material treated – thus ensuring separate revenue streams of
metals and metal products that may be at different points in their own commodity cycles;
a natural hedge. Once the Kabwe tailings project is up and running (2023 WHIe) Jubilee
will also have exposure to zinc and possibly vanadium and lead as well and will become a
multi-commodity, multi-jurisdiction company.

Chrome production – essential for
upgrade and production of PGMs and
can be a lucrative product in its own
right

Chrome is a useful by-product credit: At the moment, with chrome prices depressed,
chrome is not contributing much to profit; it is, however, a necessary first step in the
upgrade of PGMs to recoverable levels so, in effect, chrome production is paying to preconcentrate the PGM circuit feed. However, once every few years, the recent experience
has been for there to be a large price spike (see below in the Chrome commodity section)
– at full production, Jubilee chrome could generate a useful contribution to profits.

Don’t underestimate the green
credentials of tidying up mine waste

Value in the “clean-up” profile of Jubilee: With the growing demand for solutions to
mining wastes and the growing requirement for ESG in mining investments, the pedigree,
experience and ability of Jubilee will be of increasing importance over the coming years,
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in our view.
Clean-up and cash generation in Zambia: The years of zinc-lead production at Kabwe in
Zambia have left a legacy of tailings at the surface. Jubilee’s applied processes will
significantly reduce the historical tailings footprint while at the same time recovering
valuable metals. This could be seen as a model for other environmentally sensitive areas.
PGM market is strong and likely to
remain so for the foreseeable future

Exposure to PGMs at the right point in the cycle: The recent rise in price of the PGM
metals on the back of increased demand and issues on security of supply (geopolitical or
scarcity concerns) is well timed for Jubilee. As Jubilee consolidates its PGM production at
Inyoni, the price rise has ensured significantly enhanced revenues per ounce at just the
right time in the company’s development. The PGM business is the current driver for
profits at Jubilee and PGM production will maintain its position as an important
component of revenue and profit going forward, even as Zambia expands.

Management
differentiator

key

Experienced management team: The management team is made up of experienced
engineers with a thorough pedigree in the metals mining industry. This is a process- and
technology-led company where working on the margins is essential to ensure high
recoveries.

Not complicated – the key is the
people operating the plants

Simple technology (it’s not what you do, but the way you do it): The processes used by
Jubilee in South Africa are not new and do not require a special “black box” – the
technology is off-the-shelf. The key is the control of the material through the plants and
in a well-designed Jubilee process flow sheet – the IP is in people and methodology with
constant drive to improve.

Diversification of commodity and
country reduces risk

Diversification: Jubilee operates in several commodity markets and in two mining
countries in Africa. With its innovative approach to treating wastes, and with many
accumulations of surface waste across Africa (and the world) there is significant potential
for Jubilee to expand its footprint once it has achieved its expansion in South Africa,
developed its copper strategy in Zambia and commissioned the Kabwe zinc(-lead) plant
in Zambia. Jubilee will have demonstrated its credentials in a wide variety of
circumstances and, hopefully, will become a partner of choice on further legacy tailings
projects

We see plenty of opportunity to
present itself in South Africa

But first… …roll out in South Africa further? In our opinion, there are plenty of
opportunities to access waste chrome dumps. Jubilee has already shown it can partner
with larger producers and has demonstrated that its approach works well in recovering
additional chromite. We expect Jubilee to take advantage of any opportunity.

Growth profile in Jubilee establishes a
momentum

Momentum: Jubilee is moving from development to cashflow and expansion. A company
hitting its own targets and showing opportunity creates its own momentum. Perhaps the
best demonstration of this has been earnings growth over the past year(s) – Figure 24 –
and where Jubilee can demonstrate delivery on its projects and promises to the market.
We point to key catalysts over the coming years that could substantially improve the
position further: expand copper production in Zambia, add in Kabwe zinc production and
lead production with the potential for vanadium production. This is before we see the
rollout of fine chrome and PGM plants in South Africa to take advantage of the waste
from decades of chrome mining with tailings that are still available for further treatment.

Ever-increasing cash generation – so
important in the current equity
market

Increasing cash generation: The profile for Jubilee is all about growth: increasing
production, increasing revenues, increasing profits, and ever-increasing cash generation.
In current markets, the ability to generate cash is a major positive, in our opinion, as it
leads to balance sheet strength, independence and negotiating power. .

team

a

Jubilee is a low-risk, multi-commodity, multi-country metal producer with low
overheads and low operating costs. It is cash-generative, with supportive shareholders
and a profile of significant growth and opportunity. It relies on off-the-shelf technology,
tailored to each individual situation by its talented team of engineers. The gold
reprocessing space is full of peers, but few are looking at the obvious potential of nongold opportunities in Africa – Jubilee is in pole position to benefit from this ambition.
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Jubilee strategy
Jubilee’s strategy is growth
Applies new thinking to old problems
of metal recovery

Jubilee’s strategy appears, in our opinion, to be focused on growth, based on: i) applying
a sound foundation based on technical excellence (Jubilee’s senior management are all
experts in either mining, mineral processing or metallurgy); ii) gaining access to resources
of base and precious metals, which have been overlooked or put in the “too difficult”
category; and iii) applying new thinking to recovering the contained metals.

This is not “scavenging” what was not
recovered before, but a holistic
approach to “recovery” – looking at
things in a new way

We want to stress that we do not believe this is “scavenging” the final bits of metal left
behind in tailings, but rather relooking at the whole basis for metal “recovery”. This is
making the most of the metal that remains to be recovered and taking advantage of the
fact that the metal is contained in materials that are pre-ground, often in one discrete
volume, easily mined (hydro mining or just free dig and move) and often just “in the way”.
For example, the relocation of tailings away from the centre of Kitwe and Kabwe could
create valuable real estate land.

Blueprint established in South Africa
now rolling out in Zambia: start small,
own facility and add in existing tailings
and expand footprint by making
strategic partnerships

Recent successful PGM strategy in South Africa: Jubilee’s recent success is based on
tying up supplies of PGM-rich tailings in South Africa left behind from the chrome industry
and to recover those PGMs; obviously helped by the historically high prices of PGMs. This
strategy has been achieved, with Jubilee actually taking over production for several
companies, and producing a stream of chrome concentrate back to the miner while
keeping the PGM-rich tailings for its new expanded and flexible PGM flotation plant at
Inyoni. Jubilee now has a steady production pipeline, although we do not rule out further
enhancements and additions to its portfolio over time. Jubilee offers a partnership for the
suppliers of chrome ore, which leads to a stable relationship, in our opinion.

Who are Mopani ?

Onto the growth engine for Jubilee – Copper strategy in Zambia: For a long time, Jubilee
talked about expanding its existing 15kt/year capacity copper refinery at Sable into a
25kt/year copper cathode producer. This made sense in that the infrastructure was
available, even if the copper raw material supply was some distance away. However, with
the announcement of a deal with Mopani −now Zambian government controlled (83%)
after Glencore sold its 73% holding in 2021 − Jubilee has articulated a new strategy, which
incorporates a two-refinery strategy: Northern and Southern. The “Southern” refinery is
the existing, commissioning Sable plant while the “Northern” refinery is an existing plant
(on care-and-maintenance) to be renamed “Leopard” at Nkana. The plan, as we
understand it, is for:

Mopani owns and operates mines,
and processing plants at Mufulira and
Nkana and has a traditional
smelter/refinery for sulphide copper
concentrates at Mufulira

Existing and functioning Sable refinery
at Kabwe – plan is to fill it up with raw
material

Add in a second production facility
centred on the Leopard refinery at
Nkana deep in the CopperBelt and
surrounded by closed and operating
mines with plenty of raw material
dumps.

WHIreland

Southern strategy (Sable refinery at Kabwe)
 To produce 13kt-14kt/year of copper cathode at the Sable refinery.
 10kt/year to be supplied from the Roan plant (processing ROM and then high-grade
tailings at Ndola) and also 3-4kt/year from third-party suppliers (paid a % of the
copper price)
 Roan will also produce a small amount of copper sulphide concentrate to be
processed initially at Mufulira smelter by Mopani. However, Jubilee also has a small
pilot plant to learn how to leach the sulphide concentrates. If this pilot plant is
successful, it could revolutionise Jubilee’s plans in Zambia.
Northern strategy (Leopard refinery at Nkana)
 To produce 12kt-15kt/year of copper cathode
 Copper oxide concentrates and upgrade tailings to be supplied from the Lechwe
plant (processing tailings in Luanshya) and the Elephant plant (processing tailings in
Kitwe).
 Lechwe and Elephant plants will also produce conventional copper sulphide
concentrates, which will be sent and treated by Mopani at the Mufulira Smelter.
This will produce in the order of 9kt/year contained copper.
 To produce cobalt – probably in the form of a hydroxide – a valuable by-product
revenue credit. Details yet to be finalised.
 The Leopard refinery will be reconditioned to produce up to 17kt/year copper
cathode – this is half of its rated capacity. Jubilee has also tied up a deal with Mopani
for tailings at Mufulira. We expect a new processing plant to treat these tailings to
be announced in due course. It will produce copper oxides, which we expect to be
5
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treated in the Leopard plant after a full reconditioning and we expect Jubilee may
be able to produce upwards of 35kt/year copper cathode.
 Jubilee also has access to the Mufulira slags from the Mufulira smelter, which
contain significant amounts of cobalt (pers. comm. Jubilee). These require a
technical solution as the cobalt is tied up in a silica glass, but recovery may be
achievable.
Strong synergies exist
Mopani and Jubilee

between

Benefits of the Mopani deal and how it will help Jubilee grow: We can see many benefits
of working with Mopani, not least:
 Transport distances are better for the tailings projects in the Northern refinery
strategy. Jubilee will have to transport copper-bearing materials from Roan to Sable
to make full use of its existing infrastructure, but it makes economic sense to expand
production at Leopard rather than Sable, in our view, as it is in the CopperBelt and
closer to raw material supply.
 Mopani can provide logistical support (power, water, etc.).
 A symbiotic relationship for Mopani with Jubilee supplying additional sulphide feed
for Mufulira (maintaining utilisation and falling unit costs) and regaining access to
sulphuric acid (an essential part of the leach process for Leopard and Sable).
 Help for Mopani, which has now returned to Zambian government control, and
technical assistance to help make the most of its assets.
 A blueprint for future cooperation.

Growth in production, revenues,
profits and cash expected over the
next few years as contribution from
Zambia builds

Significant increase in operating profit expected: We see full production of up to
35kt/year of copper (copper cathode and paid copper from the copper smelter) plus some
cobalt (tbd). At operating costs expected in the region of $4,500/t and against a current
price of ~ $10,000/t, we expect healthy operating profit margins meaning that Jubilee’s
Zambian operations will produce perhaps $170m-$180m of gross profit for Jubilee – a
significant uplift from the current position for the group. By adding in a further 15kt/year
(sulphide and oxide) from any developments at Mufulira (WHIe), this would rise again by
more than $100m. This ignores any contribution from cobalt production.

Still plenty of opportunity in Zambia
for Jubilee

Still only the beginning: A successful commissioning of the project would be very
advantageous to Jubilee, in our opinion:
 A blueprint for further cooperation in Zambia with Mopani (and underlying owner
ZCCM – the government-owned entity, which contains many legacy copper assets).
 A stepping stone to similar deals in the DRC. If anything, the DRC has richer deposits
and richer tailings than Zambia – for a variety of reasons – especially in cobalt. If
Jubilee can demonstrate a profitable, repeatable business plan, and can be shown
to be a responsible partner, then we see plenty of opportunities in the DRC for
Jubilee to replicate the model further.
 A stepping stone for other jurisdictions. Africa has plenty of opportunities where we
think that Jubilee’s approach would be welcome. In this regard, it already has an
arrangement with Caerus Mineral Resources (LSE:CMRS) to help find a processing
solution to tailings and ROM at its Cyprus copper exploration projects.
Lechwe Antelope

African Elephant

African Leopard

Roan Antelope

Sable Antelope

Source: WH Ireland research, Wikipedia
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How does Jubilee produce copper in Zambia?
Copper production: directly, to
produce cathode from leaching of
oxide ores; and, indirectly, by
producing
a
sulphide copper
concentrate for traditional smelting in
Zambia

Copper production through Sable and Lechwe is dependent upon the recovery of raw
materials (copper oxide and sulphide concentrates) from the tailings processing plants at
Ndola, Luanshya, Kitwe (and Mufulira in time). This copper was previously discarded as
waste – how will Jubilee recover the copper (and cobalt) previously discarded?
Jubilee has conducted extensive metallurgy and applied its high-level thinking to
recovery. After discussion with Jubilee, we understand that processing of the tailings will
be by: i) a pre-classification step to remove the fines as these contain copper oxides; and
ii) then floating the coarser fraction to produce separate copper oxide and copper
sulphide concentrates. Some of the feed can be pumped to Mopani’s old copper
concentrator (once refurbished) for further upgrade to the sulphide-rich stream and a
saleable concentrate.

How Solvent Extraction Electro Winning (SX-EW) works
SX-EW is a standard production route for leachable copper concentrates. Jubilee will leach in Vats using sulphuric acid and raffinate
using acid generated from a plant at site (Figure 1) or trucked in from the Mufulira smelter. We expect the Lechwe plant to look
similar to Sable. The Pregnant Leach Solution (PLS) usually contains 20-25g/litre of copper plus any cobalt that was also in the ore.
The copper is extracted from the PLS using organic solvents (LIX chemicals) and kerosene with the copper then stripped by strong
sulphuric acid into an electrolyte containing ~50g/litre copper. This electrolyte is sent for Electrowinning for copper plating on lead
anodes.
SX-EW is a sequential process to enhance copper grades in solution. At each stage of upgrade, the “spent” liquid is sent back to
the start of the cycle (see Figure 1).
Any excess cobalt can be bled from the system and precipitated to form cobalt carbonate or hydroxide for sale. The production of
cobalt is entirely dependent upon the cobalt in the raw material. The previous operator of Sable (Glencore) took ore from the DRC,
which was rich in cobalt. We do not have clarity on what level of cobalt is present in the ore at Roan but, if present, will form a
very useful revenue addition.
Figure 1: Production of Copper via leaching and the SX-EW process
Vat leaching

The Leach – SX-EW Cycle

The electro-winning plant and copper
cathode

The Pregnant Leach Solution (PLS) from leaching the concentrate in
Vats is sent through a Solvent Extraction (Sx) plant where the copper is
extracted from the PLS and the copper grade increased until the final
solution (the Electrolyte) is sent to the Electro-winning plant (EW). The
liquids cycle around the plant. The extraction is achieved by the mixing
of the acidic PLS with an organic liquid ion exchange agent (LIX) diluted
by kerosene. These two liquids will never mix, but the copper is taken
by the LIX at the physical contact of the two immiscible liquids. The
copper-rich organic is then stripped of the copper by mixing with a
strong acid solution again at the physical contact of the two liquids.
Grades typically go from 20-25g/l copper in the PLS to 50g/l copper in
the electrolyte.

Source: WH Ireland research, Jubilee Metals
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Key risks and other considerations
Commodity risk is low, in our opinion.
A spread of commodities in a simple
market structure with a defined price.
See commodity section later in this
report

Sovereign risk is low-moderate. Many
international companies operate in
South Africa and Zambia. These are
mining countries.
ESG credentials of processing tails and
cleaning up old mine wastes should
not be ignored.

Market risk is low. We identify a
terminal market for all of the
commodities with a simple price
structure.
Operating risk has proved to be low in
South Africa. In Zambia, Jubilee has
quickly established copper production
and has a plan to ramp up.

Project execution risk is low, in our
opinion, due to the Jubilee team

Capital market risk low in the case of
Jubilee

WHIreland

Investing in Jubilee does carry some risks – many in common with other similar companies
– and we highlight the most significant risks as we see them below.
Commodity risk, in our opinion, is low. As Figure 25 clearly shows, the increase in the
price of all precious metals has been dramatic and sustained – despite recent weakness.
In our DCF models, we cap our long-term price at $1,100/oz for platinum, $1,500/oz for
palladium and $10,000/oz for rhodium, despite the price being (significantly) higher in the
recent past, but amid increasing demand as consumers turn away from “dirty” diesel cars
and back into conventional petrol cars. That, allied with the squeeze on rhodium, means
South African production will be key to maintaining the supply of PGMs. There is obviously
an EV and battery revolution coming for mobile transport, which will have an impact on
demand, but, in the medium term, there is no substitute for the existing fleet of cars.
In the case of copper, zinc, lead and vanadium, prices are historically strong. Longer term,
there will always be demand for these industrial metals and Zambia has natural
advantages for Jubilee with material to be treated being at the surface and pre-ground.
Sovereign risk: Operating in South Africa has its risks, but many companies operate there
with few concerns. Jubilee’s management team is made up of experienced South African
operators and can manage relationships with all departments of the government as well
as workers. Zambia is also considered a relatively low-risk proposition – as a country, well
used to the benefits that mining can bring. Jubilee has deployed a highly experienced, incountry team in Zambia. Recent problems have been about the transfer of profits and
these not being subject to proper taxation. We view the election of the new president
(Hakainde Hichilema) as positive for the mining industry in Zambia. In addition, at Kabwe,
the large surface tailings are a local hazard to health, with the lead specifically in a
bioavailable form. Jubilee’s treatment of the large tonnages will have a positive impact
on the environment over and above the removal of a tailings pile.
Market risk is low, in our opinion. Jubilee currently produces (and will produce in Zambia)
metals, intermediate concentrates and chemicals for which we identify a ready market
globally. In Zambia, it also produces a final product – a copper cathode – for which there
will always be a terminal market, with zinc and lead intermediate materials for ready sale.
Operating risk is always a potential problem. However, we believe this is mitigated by
Jubilee’s production of an intermediate material for further treatment. In South Africa,
the electricity problems of ESKOM are well known and have brought problems to the
ferrochrome producers with rolling electricity cuts. Jubilee produces a chromite
concentrate that has a market in China and locally. On a site visit, we were impressed with
the chrome-PGM operations, which were clean and efficiently run.
In Zambia, the price of sulphuric acid is a crucial operating cost. Prices are low at the
moment (sub $100/t) but have been higher. The tie up with Mopani, which produces
sulphuric acid, should mean that this as a low-risk – especially as, by producing copper
concentrates for the Mopani Mufulira Smelter, more acid is produced – an example of
the synergies.
Project execution risk again is ever present. In South Africa, Jubilee has had experience
of building and operating its plants for several years and any rollouts to new sites should
be accomplished with the minimum of fuss, in our opinion. In Zambia, Sable has been
reconditioned and, with that in-country experience, we expect the remaining refits (and
addition of new circuits) to be low-moderate risk. The copper raw material plants carry
some greater risks, not least the large throughputs and low grades, but, in our opinion,
one of Jubilee’s strengths lies in its technical excellence. Commissioning on the zinc circuit
at Kabwe will also carry a similar level of technical risk.
Capital market risk is also ever present for junior miners. In Jubilee’s case, it is well funded
and generating its own cash and with strong institutional support – as recently
demonstrated with a £30m fund raise. We see capital market risk as low for Jubilee at this
stage. If it identifies a significant potential project, we believe its background and history
will stand it in good stead and it will be supported in London. In the meantime, it will be
funding its own expansion in Zambia with cash and, we assume, some debt.
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Valuation
We see fair value in Jubilee at 29p/share

Our fair value for Jubilee is 29p/sh.

Valuation approach
SOTP: average between
multiples and risked DCFs

peer

We value Jubilee through a sum-of-the-parts (SOTP) methodology using a simple average
of the operational DCFs at a 10% discount rate and an average of P/E and EV/EBITDA − as
laid out in Table 1. We try to keep our valuation rooted in cash and move to an inclusion
of a ratio-based analysis as we see the South African business (especially) as routine,
repeatable business.
Table 1: Jubilee Metals valuation ($m*)

Windsor Chrome
Inyoni Chrome
Windsor 8 Chrome
Inyoni PGM
Northam PGM JV
Sable Cu(Co)
Leopard Cu (Co)
Leopard Expansion - Mufulira
Cu (Co)Project ZnPb(V)
Kabwe
Mufulira Slag Project (CuCo)
Tjate Project
Total DCF

DCF - 10%
DCF – 10%
DCF – 10%
DCF – 10%
DCF – 10%
DCF - 10%
DCF - 10%
DCF - 10%
DCF – 10%
DCF – 10%
DCF – 10%

P/E (FY + 2) - FY2024
EV / EBITDA (FY + 2) - FY2024
Average ratios

6x
5x

SOTP fair value
Cash & cash equivalents***
WH Ireland fair value

Valuation
$m

Valuation
£m**

Owned

Risk
*

Valuation
GBPp/sh#

22.5
12.4
8.7
305.3
3.0
195.1
274.6
205.3
56.1
1083.0

16.7
9.2
6.5
226.1
2.2
144.5
203.4
152.1
41.5
802.2

100%
100%
70%
100%
60%
100%
90%
97%
88%
97%
100%

100%
100%
100%
100%
50%
80%
50%
30%
40%
0%
0%

0.7
0.4
0.2
9.3
0.0
4.8
3.8
1.8
0.6
21.5

100%
100%

29.5
35.9
32.7

717.9
871.5
794.7

27.1

simple average
WHI e

45.9

34.0

1.4

935.4

692.9

28.5

Source: WH Ireland research * Subjective risk ** FX US$:£ = 1.35:1, *** WHI est. end Nov 2021. # 2,430m shares in
issue

We take our starting point for our DCFs from the start of Financial Year 2022, in July 2021.
Our assumptions for metal prices are laid out in Table 5 below, with the PGM basket prices
broken down individually in Tables 6 and Table 7. We assume the Rand:US$ exchange rate
to average 15:1 going forward. We include in our fair value:
DCFs risked for stage and subjective
construction and material supply risk

WHIreland

 DCF for the South African chrome-PGM operations, including 100% of NAV for
Windsor, Windsor 8 chrome and Inyoni chrome and PGM. We expect the WindsorNortham JV to act as swing capacity to ensure Jubilee can maintain production of
55koz/year. In our opinion, should Jubilee wish, The Windsor – Northam JV could
produce a further 10koz/year PGM at Jubilee’s discretion. It’s a management decision
to push through the ounces to either take advantage of price spikes or to save the
PGM-rich tailings for recovery at Inyoni and capture more of the profit margin in the
future. It may make sense for a further expansion at Inyoni, in time, or even building
a new facility on the eastern limb of the Bushveld to replicate the success at Inyoni.
 DCF for Northern and Southern copper refining strategies in Zambia up to the
22kt/year copper cathode and 12kt paid copper in sulphide concentrate. Risked at
80% (Sable) and 50% (Leopard) as we follow commissioning targets.
 DCF for Mufulira (additional feed into Leopard) to produce 6kt copper cathode and
9kt copper in sulphide concentrate (WHIe) and risked at 20%. We keep it separate at
the moment but see synergies with the whole Northern refinery strategy.
 DCF for Kabwe risked at 40% for developmental risk. We will unwind our risk as
development catalysts are realised and production plans finalised.
 We include no value at the current time for the Tjate project in South Africa or the
9
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As an established producer, we would
expect Jubilee to be valued on a
similar basis to some of its mining
peers

Mufulira slag project in Zambia. The latter is a metallurgical challenge but potentially
offers increased cobalt production.
 To the total, we add in a WHI estimate of net cash. Corporate overhead is included in
our EBITDA and our earnings number so no additional corporate costs are added.
 We use ratios (6x P/E and 5x EV/EBITDA) at the lower end of the current range at this
time (Table 4). We use our financial forecasts for Jubilee for the year-ending June
2025, as we expect the full production from Leopard to add to that from Sable (Table
12) in 2024. We believe that investors will be buying into the future potential of
Jubilee with the inclusion of the full copper refining strategy in Zambia once risk is
reduced.

Peer companies
There are few established peer groups
for the South African operations in
London

Jubilee operates in a fairly unique space – there are not many companies operating on
processing mostly mine tailings and dumps across different commodities. Sylvania
Platinum (AIM:SLP) is perhaps the closest peer operating in South Africa with a tailingsdump model on chromium tailings, but it does not have the fine chrome technology, the
ROM chrome plants or the diversification into other countries and metals and also no
short-term growth projects on the horizon. Tharisa (LSE:THS) is another peer, operating
near to Jubilee in South Africa, but is just a large primary miner producing chrome and
PGMs from its own ROM material in South Africa, with a new project in Zimbabwe.
We show below in Tables 2 and 3 the key financial parameters for Jubilee against Tharisa
and Sylvania Platinum for the past 12 months and for Financial Year + 2. Numbers for
Tharisa and Sylvania are consensus from CapitalIQ, while the numbers for Jubilee are from
our own model. The numbers clearly show the benefits of the increased PGM prices in
the forward projects and that Jubilee “catches” Tharisa and Sylvania up on most measures
as the contribution from Zambia begins to come through in the forecasts.
Table 2: Jubilee Metals – PGM – chrome. South African peer comparatives (past 12 months)
Mkt Cap
$m

Revenue
$m

EBITDA
$m

EBIT
$m

eps
c/sh

FCF
$m

Dividend
c/sh

Jubilee Metals Group plc

542.5

183.5

67.1

62.7

2.5

(15.1)

-

Sylvania Platinum Limited
Tharisa plc

329.9
461.9

206.1
596.3

143.4
202.1

140.5
169.5

35.9
37.3

40.5
40.0

5.5
9.0

Source: WH Ireland research, CapitalIQ 07/12/2021

Table 3: Jubilee Metals – PGM – chrome. South African peer comparatives (FY + 2)
Mkt Cap
$m

Revenue
$m

EBITDA
$m

EBIT
$m

eps
c/sh

FCF
$m

Current SP
c/sh

Jubilee Metals Group plc*

542.5

349.5

149.2

121.4

2.7

43.5

22.3

Sylvania Platinum Limited
Tharisa plc

329.9
461.9

200.9
659.5

135.8
234.2

130.6
202.0

49.7
44.7

159.1
130.3

120.8
154.4

Source: WH Ireland research, CapitalIQ 07/12/2021, * Forward looking data for Jubilee from WHI model

However, we would argue that Jubilee needs to be considered as a hybrid between the
London-listed South African PGM-chrome producers (Tharisa and Sylvania) and the
London-listed copper producers (e.g. Central Asia Metals and Atalaya), which appear to
be more highly appreciated by the market − as shown in Table 4. We are of the opinion
that the market does not yet fully appreciate the copper potential in Jubilee; the country
and commodity diversification and the tremendous access to profit growth we capture in
our models.
WHIreland
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We use 6x P/E and 5x EV/EBITDA
We use ratios higher than those for
Tharisa and Sylvania as we expect
investors to be investing for the
copper strategy in Zambia

We set our ratio multiples conservatively for P/E at 6x and EV/EBITDA at 5x.
Jubilee is an innovative multi-operational, -jurisdictional, -commodity company still in its
growth phase and not yet a dividend payer; although, eventually, we expect that Jubilee
will pay a dividend as the amount of regular, reliable cashflow increases and the scale of
its capital investment decreases.
Table 4: Jubilee Metals – a selection of relevant mining company financial expectations

BHP Group
Rio Tinto Group
Antofagasta plc
First Quantum Minerals
Ltd.
Polymetal
International plc
AngloGold Ashanti Limited
Centamin plc
Petropavlovsk PLC
Atalaya Mining Plc
Taseko Mines Limited
Central Asia Metals plc
Tharisa plc
Pan African Resources PLC
Sylvania Platinum Limited
Griffin Mining Limited
Shanta Gold Limited
Hummingbird Resources
PLC Gold plc
Serabi

Mkt Cap
$m

EV/EBITDA
FY +1

EV/EBITDA
FY +2

PE
FY +1

PE
FY +2

142,229.1
103,193.0
18,212.4
14,896.1
8,572.4
8,850.4
1,416.5
1,102.9
747.8
583.0
560.6
462.3
439.9
331.0
225.3
161.8
79.7
70.6

4.1
2.8
4.3
6.6
6.7
6.0
3.2
5.3
2.9
4.7
4.0
2.4
3.2
1.8
3.5
4.1
3.0
2.5
4.0

4.9
3.9
5.0
5.2
6.2
4.1
3.0
4.4
3.2
5.8
4.1
1.9
3.1
1.7
3.1
2.7
2.0
2.0
3.7

7.5
4.7
13.0
18.3
8.6
13.2
11.2
14.8
5.2
13.2
7.2
10.0
5.1
3.8
7.2
20.7
n/m
5.5
10.0

9.4
7.2
15.6
9.2
8.4
9.4
11.2
10.3
6.3
15.3
7.3
5.1
3.4
6.4
7.4
5.3
4.7
7.9

Source: WH Ireland research, CapitalIQ 02/12/2021

Table 5: Price and exchange rates used in our DCF models
Year-end June

2021

2022

2023

2024

Long term

FX Rand : US$
FX US$ : GBP
Price Chrome conc.
Chrome realisation
PGM net basket price
Cu price
Zn price
Pb price
Co price
Vanadium Pentoxide

15:1
1.35:1
135
65
1,944
4.2
1.2
0.9
27.5
7.0

15:1
1.35
153
65
2,086
4.1
1.3
0.9
25.0
7.0

15:1
1.35
165
65
1,885
3.9
1.2
1.0
25.0
7.0

15:1
1.35
173
65
1,812
3.7
1.1
1.0
25.0
7.0

15:1
1.35
150
65
1,528
3.5
1.0
1.0
25.0
7.0

$/t
$/t
$/oz
$/lb
$/lb
$/lb
$/lb
$/lb

Source: WH Ireland research

Currently, SPOT prices for the PGM
basket are extraordinary. Decade
highs for palladium, seven-year high
for platinum, and historically high
rhodium prices.
At low operating costs of ~$500/oz
through Inyoni for western limb
tailings, Jubilee will make an
operating profit of nearly $1,300/oz
produced

WHIreland

Table 6: PGM net basket ~ Price (6E)

Platinum (Pt)
Palladium (Pd)
Gold (Au)
Rhodium (Rh)
Ruthenium (Ru)
Iridium (Ir)
Net basket price #

Average PGM split
(volume)

Smelter pay*

SPOT PGM price **

LT PGM price

60%
18%
1%
8%
9%
4%

84%
84%
81%
81%
53%
48%

1,000
1,900
1,800
13,900
620
4,500

1,100
1,500
1,550
10,000
300
4,000

1,818

1,528

Source: WH Ireland research, Jubilee Metals. # this is close to the average split of PGMs produced by Inyoni, Windsor
and Windsor 8 as WH Ireland understands. * PGM smelters do not recover all of the precious metals – they therefore
only pay for a percentage as agreed in a contract **SPOT prices as of 25/11/2021 − www.platinum.matthey.com
# Net basket price is calculated as the sum of % split x % pay x price for each of the PGMs (+ gold). This is the price
used to calculate the net revenue back from the smelter and as such is linked straight through to company revenue
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We understand there is a difference in the prill split in the ore processed (the volume %
of the various PGMs in the ore) between Inyoni, Inyoni tails, Windsor and Windsor 8. This
is mostly dependent upon whether the chrome ore processed (or previously processed)
comes from the MG or LG layers in the Bushveld complex (Figure 17. We choose to
assume that these differences are averaged out given the various sources of supply that
Jubilee have access to, and we assume, therefore, the standard split seen above in Table
6, based on our understanding of the content of material processed by Jubilee. The split
will change depending on the changes in material processed – but we believe our split to
be a good representation of that produced by Jubilee.
Some of the chrome tails from the eastern limb of the Bushveld contain a little bit more
rhodium than in the west. We choose to ignore this small variation in production as we
have no way of tracking the actual chrome tailings mix processed at Inyoni.
Currently, on a price weighted SPOT basis, Jubilee gets a quarter of its revenue from
platinum, half from rhodium and one sixth from palladium (Table 7). On our long-term
price forecasts, platinum and rhodium carry an equal weight of ~40% with palladium at
~15%.
Table 7: PGM net basket ~ price (6E) contribution – from Table 6
SPOT cont.

SPOT %

LT cont.

LT %

Platinum (Pt)
Palladium (Pd)
Gold (Au)
Rhodium (Rh)
Ruthenium (Ru)
Iridium (Ir)

501
286
15
901
29
86

28%
16%
1%
50%
2%
5%

551
225
13
648
14
77

36%
15%
1%
42%
1%
5%

Net basket price

1,818

100%

1528

100%

Source: WH Ireland research. 27/10/2021
*e.g. spot platinum price ($1,145/oz) multiplied by volume split in the PGM concentrate (60%) multiplied by smelter
payment (84%) = $574/oz. Doing this for all of the PGMs (plus gold) and adding them up gives you the net basket price.

Table 8: Jubilee Metals valuation ($m*) showing variation to current spot vs. long-term prices
Base valuation
GBPp/sh# (risked)
Windsor Chrome
Inyoni Chrome
Windsor 8 Chrome
Inyoni PGM
Northam PGM JV
Sable Cu(Co)
Leopard Cu (Co)
Leopard Expansion - Mufulira Cu (Co)
Kabwe Project ZnPb(V)
Mufulira Slag Project (CuCo)
Tjate Project
Total DCF
P/E (FY + 2) - 2023
EV/EBITDA (FY + 2) - 2023
Average ratios
SOTP fair value
Cash & cash equivalents***
WH Ireland fair value

SPOT valuation Un-risked valuation
GBPp/sh# (risked)
GBPp/sh#

DCF - 10%
DCF – 10%
DCF – 10%
DCF – 10%
DCF – 10%
DCF - 10%
DCF - 10%
DCF - 10%
DCF – 10%
DCF – 10%
DCF – 10%

0.7
0.4
0.2
9.4
0.0
5.0
3.8
1.8
0.6
21.8

0.7
0.4
0.2
9.9
0.0
5.8
4.8
2.2
0.7
24.7

0.7
0.4
0.2
9.4
0.1
6.2
7.5
6.1
1.5
32.0

6x
5x

29.5
35.9
32.7

35.4
40.0
37.7

29.5
35.9
32.7

27.3

31.2

32.4

1.2

1.2

1.2

28.5

32.4

33.6

simple average
WHI e

Source: WH Ireland research * Subjective risk ** FX US$:£ = 1.35:1, *** WHI est. end-Nov 2021. # 2,430m shares in issue

But, what does the valuation
look like at current SPOT prices?
Table 8 shows the Base Case
valuation using our long-term
price projections and a snapshot
of the valuation at current spot
prices (all other things being
equal).
SPOT PGM basket price of
~$1,900/oz, a copper price of
$4.5/lb ($9,920/t), a zinc price of
$1.5/lb ($3,300/t) and a cobalt
price of $28/lb.
Using SPOT, our fair value would
rise from 29p/sh to 32p/sh
(Table 8).
Un-risked for stage and
technical risk our fair value
would rise from 29p/sh to
34p/sh at our long-term price
forecasts; there is much to be
gained by Jubilee from a

successful rollout in Zambia.
WHIreland
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Opportunities and upside
Jubilee is not limited by its current
projects. We see a wide variety of
opportunities presenting themselves
and a management team that isn’t
afraid of a technical challenge.
Scale will drive efficiencies and
cashflow growth, while the many
opportunities in Southern Africa will
provide growth outside of our current
horizons.

Potential for additional plants and resources in South Africa: Our models do not include
any additional value from the potential for further value-enhancing deals that are likely
in South African chrome/PGMs, in our opinion. Jubilee is in a great position to take on
more ROM plants, tailings dams and third-party offtake agreements on a case-by-case
basis – the operations are set up to accept a mixture of materials and we see this flexibility
as a real strength. Although not confirmed by Jubilee, we expect either a further
expansion in Inyoni flotation capacity or even Jubilee setting up a new plant on the
eastern Bushveld to take advantage of the volume of tailings available.
Windsor 8 is a case in point of a well-timed piece of M&A. The plant shares a similar
location to Jubilee’s other PGM-chrome operations, it required only a modest capital
expenditure and will generate a meaningful contribution to Jubilee’s operating revenues
and profits – as well as pre-concentrating additional feed for the Inyoni PGM flotation
circuit.

Low-grade opportunities benefit from
the obvious benefit of scale Jubilee
can bring to bear.

Scale: A big driver in Zambia is scale. Increased production will allow Jubilee to reduce
operating costs. There is also cobalt production to factor in – possible from the Kitwe tails,
which will feed into the refurbished Nkana plant and the potential from Mufulira too. This
Zambian expansion is not without risk given the throughput scale and low grade of the
tailings, but a risk we think Jubilee is handling.

“If you build it, they (sic) will come”

Demonstration opportunity: Once Jubilee has demonstrated its plants and the recovery
from these copper tailings, we believe that multiple opportunities will open up. We think
that Jubilee will become the partner of choice for the other huge tailings resources in
Zambia and wider in the CopperBelt into the DRC. The demonstrated ability to recover
copper (not scavenge, but properly recover) will make Jubilee a partner or buyer of choice
for many, in our opinion.

Sable and Leopard projects came from
out of the blue (to us) and into
Jubilee’s plans. There are other
projects in Southern Africa, which
could benefit from the “Jubilee way”.

Wild card opportunity: There are plenty of opportunities in Southern Africa − old mining
districts, tailings, remnant resources, etc.; some on a scale that might warrant Jubilee
entering a new country for further diversification or a new commodity. By beginning the
process of expansion in Zambia for copper, Jubilee has shown it is not afraid to move
focus and apply its technology and knowhow to a different opportunity.
Wild card price spikes: Current prices will generate strong profits for Jubilee. However,
with the world in a state of flux (energy, demand, financial problems in China and on the
balance sheets of many companies in the west and supply chain issues), there is scope for
price spikes. Obviously, once in production, Jubilee will just take advantage of these.

At current prices, all of Jubilee’s assets
are set to make strong profits. If these
prices could be sustained, then the
low-cost model of Jubilee will pay
dividends.

Maintaining current prices: Our financial models show a fall back to the WH Ireland longterm price forecasts (Table 5). With growing demand for PGMs, increased demand for
chrome, and with demand increase plus a poor project pipeline (and a significant number
of projects that will require considerable infrastructure spend) in copper, there is a case
for suggesting that the current high prices will last for a longer time than we show.
However, we have been caught out in the past by the speed at which prices can fall and
so, conservatively, show a decline to our long-term price position.
Well-supported to capitalise on rising commodity prices: Current metal prices are
extraordinary. The palladium price increase came from a squeeze in supply and so did
rhodium – this is a structural problem as both mainly are produced as a by-product.
Russia (from Norilsk Nickel) and South Africa (from the platinum mines) are the principal
producers of palladium, with the majority of rhodium mined in South Africa (from the
platinum mines). Future prices depend on lack of substitution and a continued supply
pressure. Jubilee is not a price setter, but its Inyoni PGM expansion and its supply of
cheap, upgraded raw material is well timed for it to capitalise and produce some superior
profits to build a war chest for further projects or to begin returning cash to its
shareholders; likewise with copper. Jubilee is building several copper business units in
Zambia and we see this as just a starting point.

WHIreland
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Jubilee model cashflows (operations included in financials)
Table 9: DCF analysis from Jubilee’s business units

A breakdown of the individual
cashflows for each of the operations
that contribute to our fair value
DCF taken from June 2021 onwards,
i.e. the 2022 FY onwards.
PGMs are produced in a concentrate
form for smelting at a traditional PGM
smelter.
Copper production is cathode (100%
pay) and copper in concentrate (97%
paid). We expect production on
current plans to rise to ~31-30kt/a
paid copper by 2024.
Mufulira could add further copper
units. We will add Mufulira to our
model when Jubilee provides an
update to its plans
Cobalt is production of cobalt
hydroxide containing ~20% cobalt – so
roughly 1.6kt/yr of cobalt contained
from 2024 onwards. We believe that
Jubilee will receive 80% of the cobalt
price for the contained cobalt in the
cobalt hydroxide.
We do not yet forecast the production
of vanadium from Kabwe.

Key ratios/metrics

2021

2022E

2023E

2024E

2025E

2026E

Attrib. Production PGM
Attrib. Production chromite conc.
Production copper cathode (kt cathode)*
Production copper in concentrate (kt)
Production cobalt hydroxide (kt - ~20%Co)
Production zinc (kt in concentrate) *
Production lead (kt in concentrate) *
Production vanadium (Mlbs V2O5) *

50.2
751
2.5
-

49.9
1279
3.7
0.6
-

49.9

55.0
1398
14.7
3.4
6.8
-

55.0
1398
21.9
12.4
5.3
8.2
-

55.0
1398
21.7
12.4
5.3
9.0
-

55.0
1415
21.7
12.4
5.3
9.0
14.4
-

Inyoni PGM ($m) 100% attributable
Net revenue
Gross profit
EBIT
Capex
Cashflow

2021
83.9
65.0
63.6
(5.5)
55.6

2022E
94.2
61.6
55.8
(3.7)
42.0

2023E
100.5
67.5
61.7
(3.7)
46.2

2024E
96.6
69.1
63.3
(3.7)
47.4

2025E
91.1
63.7
57.9
(3.7)
43.5

2026E
84.9
57.4
51.7
(3.7)
39.0

Inyoni Chrome ($m) 100% attributable
Net revenue
Gross profit
EBIT
Capex
Cashflow

2021
20.1
1.0
0.5
(5.1)
(4.2)

2022E
44.7
2.3
1.3
(0.3)
1.6

2023E
45.2
2.3
1.3
(0.3)
1.6

2024E
45.2
2.3
1.3
(0.3)
1.6

2025E
45.2
2.3
1.3
(0.3)
1.6

2026E
45.2
2.3
1.3
(0.3)
1.6

Windsor PGM ($m) 60% attributable
Net revenue
Gross profit
EBIT
Capex
Cashflow

2021
21.8
14.0
12.7
10.4

2022E
4.2
2.7
2.7

2023E
-

2024E
-

2025E
-

2026E
-

2.0

-

-

-

-

Windsor Chrome ($m) 100% attributable
Net revenue
Gross profit
EBIT
Capex
Cashflow

2021
34.8
2.7
2.5
(0.3)
2.4

2022E
32.4
3.0
2.8
(0.3)
2.7

2023E
34.2
4.5
4.3
(0.3)
3.0

2024E
34.2
4.5
4.3
(0.3)
3.0

2025E
34.2
4.5
4.3
(0.3)
3.0

2026E
34.2
4.5
4.3
(0.3)
3.0

Windsor 8 ($m) 70% attributable
Net revenue
Gross profit
EBIT
Capex
Cashflow

2021
7.8
0.8
0.6
(0.6)
(0.1)

2022E
13.4
1.5
1.3
(0.1)
0.7

2023E
13.4
1.6
1.4
(0.1)
0.8

2024E
13.4
1.6
1.4
(0.1)
0.8

2025E
13.4
1.6
1.4
(0.1)
0.8

2026E
13.4
1.6
1.3
(0.1)
0.8

2021
(11.3)
(11.3)

2022E
37.7
20.0
11.3
(5.0)
6.3

2023E
111.7
66.4
57.6
(0.2)
66.2

2024E
106.5
61.3
52.5
(0.2)
42.8

2025E
102.0
57.6
48.8
(15.2)
25.3

2026E
100.5
56.3
47.4
(25.2)
14.5

Leopard Copper ($m) 100% attributable
Net revenue
Gross profit
EBIT
Capex
Cashflow

2021
-

2022E
(70.0)
(70.0)

2023E
38.2
11.2
11.2
(70.0)
(58.8)

2024E
228.6
99.8
87.5
96.8

2025E
224.1
95.7
83.4
63.5

2026E
221.9
93.6
81.3
62.2

Kabwe ($m) 87.5% attributable
Net revenue
Gross profit
EBIT
Capex
Cashflow

2021
-

2022E
(8.8)
(8.8)

2023E
10.3
7.3
6.5
(0.4)
6.9

2024E
11.8
8.2
7.4
(0.4)
7.8

2025E
13.0
9.1
7.5
(9.2)
(2.7)

2026E
35.6
21.2
19.6
(0.4)
13.9

Total cashflow

52.8

(23.4)

65.9

200.1

135.0

135.0

Sable Copper ($m) 100% attributable
Net revenue
Gross profit
EBIT
Capex
Cash Flow

Source: WH Ireland research
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Table 10: DCF summary analysis (equity share)
Cashflow Chrome
Cashflow PGM
Cashflow Base Metals
Total cashflow
NPV ($m)
5%
10%
15%

$m
$m
$m
$m
Base
Case
1,220
867
601

2021

2022E

2023E

2024E

2025E

2026E

(1.9)
66.0
(11.3)
52.8

5.1
44.0
(72.4)
(23.4)

5.4
46.2
14.3
65.9

5.4
47.4
147.4
200.1

5.4
43.5
86.1
135.0

5.5
39.0
90.6
135.0

Chrome
-10%
+10%
1,161
1,295
818
916
600
677

PGM
-10%
+10%
1,164
1,292
819
915
601
676

Base Metal
-10%
+10%
1,081
1,375
759
973
556
28

Source: WH Ireland research

Sensitivity
We have sensitised our DCFs for a range of price inputs and discount rate (Figures 2 and
3). The cashflow potential looks very stable at our forecast metal prices with the biggest
driver the contribution of the base metals. With South Africa already an established,
steady-state producer of cashflow the real driver in our models is the addition of revenues
(and profits) from Zambian Copper.
Figure 2 Cashflow sensitivity to discount rate and commodity price

Source: WH Ireland research

Figure 3: Cashflow sensitivity to commodity price

Source: WH Ireland research
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Jubilee Metals operations
Operations in South Africa and
Zambia

Jubilee operates in Zambia and South Africa and has a potential JV project in Cyprus. The
mainstay of current cashflow is in South Africa, but we expect Zambia to be the next
growth engine for the company.
Figure 4: Location of Jubilee operations (see Figure 8 for South Africa and Figure 10 for Zambia)

Source: WH Ireland research, Jubilee Metals

Zambia
Following the recent £30m fund raise (15.9.2021), Jubilee has strengthened its position
in Zambia and articulated its growth strategy for copper. It expects this strategy to form
the blueprint for continued opportunities in Zambia and, in our opinion, over the border
into the DRC. There is a great opening for a company that can crack the recovery of the
remaining copper in the decades-old piles of tailings in this rich copper-cobalt producing
region.
The strategy is for two integrated projects in Zambia: the Sable and Leopard refineries.
These refineries will be fed from several plants producing both oxide copper
concentrates, for leaching and production of copper cathode by Jubilee, and copper
sulphide concentrates for traditional smelting and refining by Mopani in Zambia. The
material flow is shown below in Figure 5.
Note that, in Figure 5, Mufulira is not yet linked to any refinery or process stage. This is
potentially the next project to be considered by Jubilee. It has, in our opinion, the
potential to rival the contribution of Leopard to the group.

Leopard Copper (Northern refinery strategy)
The Leopard project has come about via a combination of a few tailings projects that
Jubilee had picked up in the Zambian CopperBelt, from which it was initially going to
develop and supply an expanded Sable Refinery at Kabwe. However, in an RNS dated
24.8.2021, Jubilee outlined a new partnership with Mopani, whereby it would
recommission an SX-EW refinery at Nkana (to be renamed Leopard) to process oxide
concentrates produced from tailings through two new plants at Lechwe (Luanshya
Tailings) and Elephant (Kitwe tailings). The Nkana plant would also, in time, produce a
cobalt intermediate (most likely a cobalt hydroxide) to take advantage of additional byproduct revenues from a critical metal.
WHIreland
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The use of the reconditioned Leopard refinery makes complete sense. It reduces the raw
material transport costs, provides Jubilee with logistical support (power, water, etc.),
creates a symbiotic relationship with Mopani (a similar model to that used in South Africa
for the supply of PGM-rich tailings) and establishes a precedent, which might be used for
further deals, add-ons or even Jubilee helping Mopani with its plants to supply tailings
arising from Mufulira and Nkana mines (operated by Mopani) as further feed for Leopard.
Figure 5: Material flow into the Sable and Leopard refineries

Source: WH Ireland research, Jubilee Metals

Figure 6: Location of Jubilee’s strategic copper projects in Zambia

Source: WH Ireland research, Google Maps
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Perhaps, more importantly, it establishes Jubilee as a strong regional player, which will,
we expect, bring dividends in the form of further opportunities in wider Zambia or even
across the border in the DRC where the prize could be even higher in terms of tailings
grade and the additional cobalt potential.
Further opportunities exist for Leopard; the new Leopard refinery will be reconditioned
to produce ~17kt/year of copper cathode but actually has a notional capacity of
35kt/year. We expect that some or all of this additional capacity also will be reconditioned
and utilised through either the Mufulira Tailings or by new tailings arising from production
by Mopani. Mopani is a new entity in its current form being returned to majority Zambian
state controlled after the sale of the assets by Glencore. We expect that Mopani will need
help and that Jubilee might be its partner of choice given the history and Jubilee’s
technical excellence.
Tailings processing plants at Lechwe and Elephant
The two plants to be built to supply feed to Leopard refinery will move large tonnages of
tailings – economies of scale are necessary to recover the copper (and cobalt) contained.
The flow sheets are not currently available, but we expect Jubilee to use a combination
of classification and density methods to produce an enriched fines concentrate, which
will be followed by conventional flotation to produce a separate oxide and a sulphide
concentrate. The oxide concentrate will be leached, along with the oxide fines, at Leopard
to produce copper cathode and cobalt hydroxide (in time), while the sulphides will be
treated by the Mopani copper smelter at Mufulira.
Production (expected from 2023 onwards)
 Lechwe plant (Luanshya tails): 4Mt/year throughput. Production of 7kt/year
copper in oxide and 2kt/year copper in sulphide.
 Elephant plant (Kitwe tails): 7.5Mt/year throughput. Production of 6kt/year copper
in oxide and 6kt/year copper in sulphide.
 Mufulira plant (Mufulira tails): Not yet announced as part of the Leopard raw
material supply chain. We expect operating similarities with Lechwe and Elephant
(grades, recoveries and costs) and for it to allow for additional copper units.
 Leopard refinery (refurnished Mopani Nkana SX-EW plant): Leopard is expected to
produce initially 12kt/year of copper cathode plus an amount of cobalt hydroxide.
Kitwe tails contains 0.3% copper and 0.05% cobalt – cobalt that we expect will
mostly recover to the oxide concentrate and go into solution along with the copper
during leaching.
 Eventual capacity: We expect the plant to get to 17kt/year copper cathode by thirdparty materials and Mufulira concentrates – these are not yet outlined and so we
keep our production set at 12kt/year cathode to begin with. We also see this set up
producing 40kt/copper concentrate (9kt/year contained copper plus a potential
additional 9kt/year contained copper from Mufulira, if it comes into production).
 Future expansion potential: Once Leopard is up and running, then it could be that
both tailings arising from Mopani’s Nkana concentrator and the pile of existing
tailings could be reprocessed for eventual copper and cobalt recovery in Leopard.
Leopard had a rated capacity of 34kt/year and Jubilee, at this stage, only intends to
refurbish half of this capacity. There remains a viable, easy-to-achieve expansion if
the raw materials to supply it can be found.
 Mufulira slags: Of more interest are the slag dumps at Mufulira – the waste from
the smelter – which contain significant amounts of cobalt; cobalt that was contained
in the copper concentrate and not recovered. Petrological studies of the slags show
they may contain between 0.5% and 0.9% copper and between 0.2% and 0.3% cobalt
(M. Vitkova, 2010. Mineralogical Magazine, August 2010, Vol. 74(4), pp. 581–600).
It may be possible to recover this cobalt if it is in metallic phases or as sulphides
within the silicate matrix.
WHIreland
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Resources for the Northern and Southern refinery tailings have been independently
calculated but not yet verified by any Jubilee drilling (as far as we know). However, the
resource reports we have seen look comprehensive with plenty of drill hole sampling and
assaying, good volume estimation from DTM models, and density measurements from
Jubilee to back up those used in the resource models and to help estimate tonnages.
There is of course also a wealth of mining data from the old historical records to back up
the grades expected in the dams. We believe that the resources used by Jubilee in its
reprocessing plans are good enough for the purposes of forecasting the ongoing cashflows
expected.
The dumps at surface are also easily sampled for metallurgical test work, which we
understand Jubilee to have completed many tests upon.
Figure 7: The Kitwe (Elephant) operation tailings dumps

Source: WH Ireland research, Google Maps

Figure 8: TD26 – fine grained, at-surface tailings material

Source: WH Ireland research, Jubilee Metals
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Figure 9: Kitwe Town tailings dumps example distribution of resources Figure 10: Kitwe Town tailings – DTM

Source: WH Ireland research, Jubilee Metals

The Kitwe Town dumps were laid down from 1934 (TD27) with the most recent in 1952
(TD26). The Nkana Dump Complex consists of former dumps 33c, 36, 37, 38, 39, 40 and
41 deposited between 1950 and 1974 (Figure 7). Dump TD52 is a high-grade cobalt
resource that has had several companies in the past looking at retreating and is now part
of Jubilee’s current plans.
TD25 – 19Mt grading 0.33% copper
TD26 – 5Mt grading 0.29% copper
TD27 – 15Mt grading 0.35% copper
TD33c– 38Mt grading 0.24% copper
TD35 – 11Mt grading 0.22% copper
TD36 – 9Mt grading 0.17% copper
TD37 – 6Mt grading 0.21% copper
TD38 – 14Mt grading 0.18% copper
TD39 – 12Mt grading 0.16% copper
TD40 – 2Mt grading 0.22% copper
TD41 – 2Mt grading 0.22% copper
Total resource 107Mt grading 0.29% copper and 0.05% cobalt
An example of the size of the dumps and the sample spacing is shown in Figure 8. Dumps
are typically 12m-15m high and sit at the surface rather than in valleys. As can be seen in
Figures 7 and 11, some dumps that might once have been on the edge of the towns are
now in the middle. Jubilee moving, reprocessing and tidying these dumps up may provide
environmental benefits to the town (dust, surface sediment run-off, heavy metals
WHIreland
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removal, etc.) and may, eventually, create valuable real estate in the centre of towns for
recreation, housing or industry.
The Luanshya tails were laid down from the start of mining in the 1920s by the Roan
Antelope Mine. The bulk of the resources are in Akatiti and Old Dam. At present, our
understanding is that the Chonga dam is not included in any retreatment plans.
Akatiti – 46Mt grading 0.23% copper
Old Dam – 57Mt grading 0.35% copper
Chonga – 58Mt grading 0.14% copper
Total resource 103Mt grading 0.30% copper (exc. Chonga)
Figure 11: The Luanshya (Lechwe operation) tailings dumps

Source: WH Ireland research, Google Maps

Figure 12: Luanshya tailings with drill sample points

Source: WH Ireland research, Jubilee Metals
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Sable Copper (Southern refinery strategy)
The Sable refinery was bought from
Glencore and now provides Jubilee
with an operating platform to
produce copper in Zambia
A new supply agreement from Roan
goes a long way to providing security
of supply for the Sable copper refinery

While the Sable refinery is not in the Zambian Copperbelt, it is close enough to receive
supplies of third-party copper-bearing materials – a model previously used by Glencore
and Metorex when they operated the Sable plant. The “Sable Zinc Kabwe (SZK)” plant
produced zinc cathodes from a SX-EW plant by processing the Wash Plant Tailing material
from Kabwe mine wastes (WPT) up to 2003/4. However, in 2004, Metorex Limited
acquired SZK and converted the plant to produce copper cathodes by processing
malachite ore supplied via the DRC, which was expanded later to include a cobalt oxide
precipitate plant. SZK was bought by Glencore in 2011, which operated the plant on and
off until the purchase by Jubilee in late 2019, for $12m. This was satisfied by an $8m loan
note with ACAM LP in London and an equity raise also in London of $14.5m.
Jubilee has started production, successfully, by reprocessing existing copper (cobalt)
tailings through Sable, which were accumulated by the previous operators. Material feed
is to be supplemented with third-party materials and material from its own smaller
existing tailings together with 10kt/year oxide concentrate feed from its Roan operation
in Ndola. Roan will also produce a copper sulphide concentrate and we expect that to be
treated at the Mufulira Smelter.
Jubilee is also trialling the leaching of finely ground copper sulphide concentrates at Sable
in a pilot plant.
Production (building up from Q3 2021)
 Roan plant (Ndola ROM): 0.8Mt/year throughput for six years. Production of
9kt/year copper in oxide and 3.5kt/year copper in sulphide. This is expected to be
followed by 10 years of production from tails at Roan (7Mt grading 0.8% copper).
 Roan plant (Ndola tails): 0.8Mt/year throughput (WHIe from year 7). Production of
4kt/year copper in oxide and 7kt/year copper in sulphide enough to take production
to 2031, in our view. At this point, Jubilee will have to decide how best to utilise the
Sable asset: third-party material, switch material from Lechwe or if the pilot sulphide
concentrate leach works then copper production from its own sulphide concentres.
Jubilee will make choices to best suit the utilisation and, ultimately, the revenue and
profits it can generate. Flexible is the word we would use to describe the strategy
going forward.
 Small third-party suppliers to make up the remainder of supply (including small
contribution from Sable’s own tailings).
 Sable refinery to produce ~12-14kt/year copper cathode plus minor cobalt (if the
third-party ore contains a high enough grade of cobalt).
 There is also a plant-life extension possible if sufficient, cheaply transported
copper-bearing raw materials can be found, as was the case when Glencore owned
the plant. Sable does not lie in the CopperBelt, so there will always be a transport
cost to bring raw materials in. One way to overcome this is to switch an amount of
copper sulphide concentrate from Elephant and Lechwe (and maybe Mufulira) if the
sulphide leaching pilot plant test at Sable is positive. This would enable Jubilee to
treat in-house (some of) the sulphide concentrates it produces and capture the full
value in the copper. At our long-term price of $3.5/lb ($7,700/t), the Treatment
Charge (TC), Refining Charge (RC) and freight are about 10% of the price.
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Kabwe (ZnPbV) tailings resources
The Kabwe mine area, was in production, on and off, from 1904 with the mine closing in
1994. Over its life, the Kabwe mine produced approximately 1.8Mt of zinc, 0.8Mt of lead
with other amounts of silver, vanadium, copper and cadmium.
The Kabwe dump assets changed hands several times until 2010, when the tailings were
sold to Enviro Processing Limited (EPL), a subsidiary of BMR Mining (formerly listed in
AIM). BMR worked on several routes to processing the tailings and brought in the
expertise of Jubilee in 2017, who took over management of the project in 2018. Jubilee
now owns 91.5% of the project (87.5% directly in the project with the rest through its
29.3% holding in BMR) with an option to increase its holding to 100% from BMR
(converting the holding to a 12.5% royalty interest after Jubilee has achieved a 20% return
on its investment).
ZnPbV resources
The various process routes at Kabwe produced a variety of tailings, dumps and waste. Of
most interest to Jubilee, in the initial stages of production, are the Wash plant tailings and
Leach plant residues (see Table 11). The primary mineralisation mined at Kabwe,
historically, was characterised by high-grade zinc and lead oxides (with minor vanadium,
cadmium and silver – among other metals). These were not fully recovered by processing,
as can be seen by the high grades in the tailings – indeed, it is fair to say that the grades
in the wastes at Kabwe are higher than most new Greenfield zinc-lead projects
worldwide.
The grades (Table 11), the mineralogy and the fact the material is at the surface and preground is what makes the process plans proposed by Jubilee so compelling.
Figure 13: Kabwe tailings (Google Earth).

Figure 14: Kabwe tailings type (Google Earth)

Source: WH Ireland research, Google Maps

Details of the exact process flow sheet are not available from Jubilee, but from previous
work done at site, and high-level conversations with management, we expect production
to be a sequential process with various recovery methods brought in line over a defined
timeline and we expect commissioning in 2023 for zinc and 2026 for lead. Vanadium
production is still a possibility, using an innovative resin recovery process defined by
Jubilee, but is price dependent. For now, we ignore the potential for vanadium in our
model.
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Table 11: Resources and reserves (2012 JORC and non-JORC)
Tonnage
kt

Zn
%

Pb
%

Cont. Zn
kt

Cont. Pb
kt

Measured resources
Wash plant tailings (JORC) - WPT
Leach plant residues (JORC) - LPR
Total measured resources (JORC)

574
2649
3222

10.7
3.9
5.1

7.2
8.7
8.4

61
103
165

41
231
272

Waelz Kiln Slag - WKS
ISF slag
Total non-JORC

1105
1482
2586

3.6
8.1
6.2

1.5
1.2
1.3

40
120
160

17
18
34

Total resources (Non-JORC)

5809

5.6

5.3

324

306

Source: WH Ireland research, BMR Mining, Jubilee Metals

Figure 15: Kabwe tailings test holes for resource estimation

Figure 16: Test pit with cycles of tailings deposition

Source: WH Ireland research

Zinc Circuit
Leaching – sulphuric acid leach of the tailings to put zinc and vanadium into solution.
Zinc and vanadium recovery – recovery via a sequenced precipitation process to remove
impurities to produce a zinc concentrate (ZnS – 60% Zn) for commercial smelting. Jubilee
may yet produce a zinc metal on site – the final details are still being finalised. The process
to produce vanadium is proprietary to Jubilee with recovery on resin and is the
proprietary technology that Jubilee may also use to recover cobalt at Leopard (and Sable)
Timing – Q1 FY 2023 for zinc; price dependent for vanadium.
Lead Circuit (potential)
Re-leaching – alkali leach of the zinc circuit residue to put lead into solution
Lead recovery – recovery to a lead sulphide (PbS – 70% Pb), which can be sold
commercially.
Timing – (potentially) Q1 FY2026. This is our estimate.
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Future plans and upsides
Lead production, we believe, is a possibility (see above).
We know from our understanding of the constituents of the Zn-Pb residues that they
contain carbonates (dolomite was the gangue to the host primary mineralisation).
Carbonates are acid consuming, so we expect there will be a pre-concentration stage
before leaching to remove the carbonates and minimise the sulphuric acid consumption,
which will be one of the main consumable costs to the process.
Recoveries will vary by material type and we consider in our model only the leaching of
the WPT and LPT material in the first instance. Based on leach test work announced by
BMR, and discussion with Jubilee management, we expect leach recovery in the order of
70% for zinc and vanadium and 75% for lead from these two sources.
It may be possible in the future to take third-party material from local sources or from
further afield (e.g. Kashitu at Kabwe or Star Zinc owned by Galileo Resources AIM:GLR,
NR). This would extend the life of Kabwe ZnPb and also enable the zinc and lead to be
recovered from the other deposits – metal which otherwise might be left in the ground.
For now, we exclude the recovery of vanadium in our model (vanadium goes into solution
along with the zinc, at no extra cost – the extra cost is in producing a final product from a
bleed stream and recovery on resin). We understand the plant will have operating costs
in the region of $5/lb V2O5 and makes very good incremental revenues at prices of >$7/lb
V2O5. Current pricing is ~$8/lb V2O5, which makes the production of vanadium marginal
at the moment, in our opinion.

WHIreland

25

Jubilee Metals

South African PGM-chrome operations
Jubilee Metals operates a series of chrome and PGM operations in South Africa, It also
owns a legacy PGM asset – Tjate – which is surrounded by two of the larger PGM miners
in South Africa, namely Anglo and Impala, who could conceivably pay for an interest in
this large resource.
Figure 17: Chrome and PGM deposits associated with the critical zone of the Bushveld complex in South Africa

The ore and tailings treated by Jubilee in
South Africa are sourced from the Bushveld
complex; the largest layered igneous
intrusion in the world which is approx. 2
billion years old. It consists of layers of
alternating mineral assemblages, with these
layers traceable over many hundreds of
kilometres. It is host to some globally
important mineral resources: 1) PGM
deposits with nickel, copper and cobalt; 2)
chromium; 3) titanium; 4) iron ore; 5)
vanadium and; 6) tin.
For Jubilee the rocks of the ‘Critical zone’ are
most important – specifically the
chromitites. There are several cycles of
chromite layers recognised (14 main ones).
The most important being the LG6, MG1 and
MG6. These chromite seams are primarily
mined for chromium, but the tailings after
chromium recovery can also produce PGMs

Source: WH Ireland research
Source Map: R Latypov et al: A Novel Hypothesis for Origin of Massive Chromitites in the Bushveld Igneous Complex. Journal of Petrology, 2017, Vol. 58, No. 10, 1899–1940
Source Picture: R. Latypov et al: Platinum-bearing chromite layers are caused by pressure reduction during magma ascent. December 2018 Nature Communications 9(1)
Source Stratigraphic column: R Latypov et al: A Novel Hypothesis for Origin of Massive Chromitites in the Bushveld Igneous Complex. Journal of Petrology, 2017, Vol. 58, No. 10,
1899–1940

The chrome tailings resource opportunity
Following years of research, Jubilee has refined its processing approach and now has
developed a viable circuit to recover a fine chrome concentrate and a PGM-rich
concentrate from the tailings associated with chromite mining. This opens up a range of
waste dumps on the Bushveld for retreatment as well as allowing Jubilee to slot in a fine
recovery plant to treat tailings arising from standard chromite processing.
Removing the fine chrome for the
tailings (for a profit) and upgrading
the PGM grade in the tails is critical to
the final recovery of the PGMs

WHIreland

For many years, the PGM potential in the chromite layers in the Bushveld has been
recognised – indeed, the UG2 layer (see Figure 17) is one of the world’s largest resources
of platinum. However, the grade of PGM in the main chromitite beds is too low to be able
to process economically just for the PGMs. What the Jubilee process does is remove even
more of the chromite from the waste material treated, thereby increasing the grade of
the PGM and enabling a standard flotation process to recover a PGM concentrate, which
can be smelted.
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Removal of chrome creates a product
for sale − an added benefit

The chromitites are remarkably consistent (with some natural variation) but, in principle,
the grade of PGM is roughly 1g/t 4E in the chromite beds, which is increased on the first
standard removal of chromite to ~3g/t 4E in tailings. This “tail” from the standard chrome
plants can be treated by Jubilee’s fine chrome recovery process (treating chrome <70µm)
to produce a ~6g/t 4E stream for flotation and also remove a saleable fraction of chromite
at the same time. Jubilee’s ultra-fine chromite plant (relocated from Dikolong) will also
recover a portion of very fine-grained chrome.
The flotation process raises the level of PGMs to ~100g/t 4E in a final concentrate with
<2% Cr2O3. Overall recoveries achieved are ~50% of the PGMs and ~60% of the chromite.
Inyoni

Figure 18: Location of Jubilee chrome – PGM operations in South Africa

Source: WH Ireland research, Google Maps

Inyoni
700kt/year chromite produced (42%
Cr2O3)
Plus ~120kt/year of finer chrome and
ultra-fine chrome.
53koz/year PGM (6E) from mid-2021

Inyoni is integrated with the main chrome beneficiation plant owned by Samancor and
forms the back end of the main plant. It consists of a chrome plant (“C” circuit), the ultrafine chrome plant (“UFC” circuit) and the PGM flotation circuit. Jubilee has finalised a
fixed profit margin contract for it to take control of the main beneficiation plant to process
80kt/month of run of mine ore (ROM). Previously, Jubilee had purchased the old Hernic
tailings dump to start-up its PGM flotation plant.
The resulting chrome concentrate will be used in Samancor’s Dikwena operation on the
same site, which produces “charge chrome” for stainless steel plants. Jubilee will then
produce a PGM concentrate and smaller tonnages of fine chrome product for its own
revenue.
Hernic has more than 100 years of resources and reserves from its own mines. With
Samancor taking over ownership and Jubilee operating the plant for them, we see a
strong partnership for the future.
The Inyoni PGM plant has being expanded to 70kt/month to produce 4.5koz of
PGM/month. This is part of the wider deal, which will see Jubilee take control of the main
chrome beneficiation plant to upgrade it and to process 80kt/month of ROM chrome ore
on a fixed-margin basis for Samancor.
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The Jubilee chrome plant and ultra-fine chrome plant treats material grading ~3.2g/t PGM
and 22% Cr2O3, which is classified through a cyclone with the -38µm fraction going straight
to the flotation circuit rougher via a polishing mill. The +38µm fraction goes back to the
spirals for fine chrome recovery (C-plant), producing a chromite concentrate grading
~40% Cr2O3 with the tails from this going to the PGM flotation circuit rougher. After
scavenging and cleaner circuits, the final concentrate grading ~100g/t PGM (4E) and
<2.3% Cr2O3 is sent to a PGM smelter.
The chrome circuit at Inyoni has a
wide variety of materials to treat from
new material, thereby preserving its
tailings resources.
Expected to produce ~700kt/year of
chrome concentrate

Jubilee also owns the tailings resources at Hernic and Windsor. This is a fantastic resource
to top up the Inyoni plant, but Inyoni can be filled by the tailings arising from Samancor,
Windsor and Windsor 8. Jubilee has also sourced some tailings from the eastern limb of
the Bushveld and may choose to bring these to Inyoni – they contain a higher fraction of
rhodium, so it may make economic sense (including transport) to displace some of the
western limb tails.
With the new deal in place with Samancor and the new chrome plant commissioned in
mid-2021, Jubilee will control the source feed to its fine chrome and PGM circuits to
ensure stability.
Figure 19: Inyoni flotation plant

Figure 20: Windsor fine chrome recovery spirals

Source: WH Ireland research, Jubilee Metals

Windsor and Windsor 8
Windsor and Windsor 8
720kt/year chromite produced (40.5%
Cr2O3)
Currently, old Windsor tails are sent
to Northam’s Eland flotation plant –
expected (WHIe) for another two
years.

WHIreland

Windsor was acquired by Jubilee in January 2019 with management taking operational
control from February 2019. A second operation − Windsor 8 − was added in late 2020 in
a JV partnership (Jubilee 70% and operator).
At Windsor, Jubilee has a series of metallurgical plants capable of processing 85kt
material/month. The plant is currently treating chrome ore on a three-year contract with
a partner. The series of plants at Windsor gives Jubilee operational flexibility, with the
installation of a cleaning circuit allowing Jubilee to strip further the levels of SiO 2 and
produce higher-value chromite such as refractory, foundry and chemical-grade chromite.
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70t/month of feed at Windsor and 30kt/m at Windsor 8 produces 60t/m of chromite and
up to 40t/month of tailings for PGM treatment (grading ~3.5g/t 4E).
Old tailings at Windsor can be sent to Northam Platinum’s Eland plant where Jubilee has
an earnings share agreement post Northam- and Jubilee-specific costs – with an earnings
split of 60:40 in Jubilee’s favour. We understand this JV to be flexible and for Jubilee to
use it to make sure it produces at 55koz/year – although it could send more at its
discretion.
Following on from the expansion of the PGM circuit at Inyoni, we still expect PGM-rich
tails (and the old Windsor tailings) to be sent to Northam. Jubilee will take advantage of
high PGM prices, in our view, for the next while (we model two years in our model). At
some point, tails will be sent to Inyoni and Jubilee’s own 100%-owned circuit for full value
capture.
Figure 21: Windsor plant

Figure 22: Windsor tailings – mined and trucked
to Eland

Source: WH Ireland research, Jubilee Metals

Dilokong (DCM)
Jubilee used to operate a chrome recovery plant on the eastern limb of the Bushveld
complex at Dilokong. The operation was closed and Jubilee has relocated its fine-chrome
plant to Inyoni. Jubilee retains the right to the PGM-rich tailings at Dilokong and has
already shipped small quantities to the PGM circuit at Inyoni.
Tjate
Tjate is a large project and more
suited to a major. However, Jubilee is
not a forced seller and can choose to
work the project up further to
increase the underlying valuation for
any eventual deal (sale, JV, royalty,
etc.)

WHIreland

The Tjate project contains a large undeveloped and defined block of platinum ore
(Merensky and UG2) on the eastern limb of the Bushveld complex. The property has been
independently appraised to contain a potential net 65Moz of platinum group elements
(PGEs) and gold. This represents the resource targeted for future exploratory drilling. The
resource estimate was derived from exploratory drilling completed in May 2009 down to
depths greater than 1,600 meters. There is potential to extend or expand potential
production in future.
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Figure 23: Schematic flow sheet of the flow of chrome and PGM bearing materials through the various circuits in South Africa

Source: WH Ireland research, Jubilee Metals
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Financials
Jubilee is at a major stepping stone as it ramps up its operations in South Africa – having
secured its own supply of feed as well as tying in third-party offtake contracts. The
company is also ramping up its operations in Zambia. Therefore, we have constructed a
future-looking financial model based on our cashflow inputs and outputs and present it
below.

Table 12: Financial scenario
Key ratios/metrics

2019

2020

2021

2022E

2023E

2024E

EPS
P/E
FCFPS
Dividend/share
Dividend yield
Weight average shares in issue
Currency
Year-end June

0.5
35.1x
(0.6)
1,466
GBP

0.9
18.0x
(0.3)
1,956
GBP

1.8
9.3x
0.2
2,185
GBP

1.9
8.7x
(1.6)
2,429
GBP

3.3
5.1x
1.2
2,680
GBP

4.8
3.5x
5.7
2,680
GBP

Income statement (£m)

2019

2020

2021

2022E

2023E

2024E

23.6
(10.7)
12.9
0.4
(4.4)
(3.9)
4.9
3.1
7.9
(1.0)
7.0
2019
72.4
18.9
10.7
29.6
102.0
16.4
6.9
78.7
102.0

54.8
(29.7)
25.1
1.5
(4.2)
(6.5)
15.9
(2.2)
13.7
4.5
18.2
2020
96.8
9.9
23.9
33.8
130.6
22.1
14.4
94.2
130.6

132.8
(61.7)
71.1
0.0
(20.6)
(5.1)
45.4
(2.4)
43.0
(2.8)
40.2
2021
99.5
19.6
75.5
95.2
194.7
18.7
39.5
136.5
194.7

164.9
(97.9)
66.9
0.0
(7.0)
(5.1)
54.9
(2.0)
52.9
(6.0)
46.9
2022E
157.4
10.3
74.4
84.7
242.1
16.7
29.4
196.0
242.1

258.9
(140.4)
118.5
0.0
(8.0)
(5.7)
104.9
(2.0)
102.9
(14.0)
88.9
2023E
207.4
49.4
74.4
123.8
331.2
16.7
29.5
285.0
331.2

394.3
(212.0)
182.3
0.0
(8.0)
(28.4)
145.9
(2.0)
143.9
(14.3)
129.6
2024E
185.0
201.4
74.4
275.7
460.7
16.7
29.5
414.5
460.7

95.1
2019
5.5
3.5
(4.2)
4.8

116.2
2020
21.7
6.5
(8.8)
19.4

155.2
2021
33.0
5.1
(14.3)
23.8

212.7
2022E
54.6
5.1
(11.3)
48.4

301.7
2023E
97.2
5.7
(15.0)
87.8

431.2
2024E
160.6
28.4
(29.5)
159.5

Net cash used in investing

(13.4)

(25.9)

(19.8)

(86.2)

(55.6)

(6.0)

Net cash used in financing

21.0

1.5

1.1

28.5

6.9

(1.5)

Net change in cash and cash equiv.
Opening cash and cash equiv.
Effect of FX
Closing cash and cash equiv.

12.3
6.4
0.2
18.9

(4.9)
18.9
(4.0)
9.9

5.1
9.9
4.6
19.6

(9.3)
19.6
0.0
10.3

39.1
10.3
0.0
49.4

152.0
49.4
0.0
201.4

Revenue
Operating costs
Gross profit
Other
Overheads
Depreciation
Operating profit/(loss)
Other adjustments
Profit before tax
Tax
Profit after tax
Balance sheet (£m)
Non-current assets
Cash and cash equivalents
Other current assets
Current assets
Total assets
Total non-current liabilities
Total current liabilities
Total equity
Total equity and liabilities
Net assets
Cashflow statement (£m)
Profit for the year
Depreciation
Other
Cash from operating activities

Source: WH Ireland research * assumes full conversion of ACAM and all other warrants

Our financial model shows the tremendous gains we expect over the next few years:
1) Expanded production of PGMs is brought in-house at Inyoni in the new 55koz/year
PGM flotation circuit with full value capture by Jubilee. We expect recoveries to
improve to ~55% PGM in the expanded plant as additional flotation capacity
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increases the residence time.
2) Continuation of the Windsor JV for a further six months to ensure production of
55koz in FY2022. We don’t know if this contract will be used again.
3) The effect of the recent rise in PGM prices continues to be felt for a few years before
prices drop back to our long-term expectations.
4) First full production from project “Roan” plant to supply copper units to increase
throughput through the Sable copper refinery, at Kabwe previously.
5) Ramping up production from project “Roan” ROM ore and adding in material from
third-party projects to get Sable to ~14kt/year copper.
6) Returning the Nkana refinery (Leopard) into production to be supplied from a
sequential series of tailings projects.
7) Firstly, oxide tailings from the Lechwe and then the Elephant tailings plant.
8) Copper sulphide concentrate produced either from Lechwe or Elephant and even a
stream of enriched sulphide tailings to the main Mopani concentrator at Nkana all
to be treated through the Mufulira smelter (owned by Mopani).
9) Bringing the Kabwe process plant on line sequentially to produce first zinc and then
lead and then possibly vanadium.
10) Cobalt production from the Elephant (Kitwe) tailings plant only. There may be more
options for Jubilee to focus on cobalt-rich areas in other tailings dumps (particularly
TD52) and recover additional cobalt units. We also do not include the potential
cobalt from the Mufulira tails or Mufulira slags, which must be considered wild cards
but ones which Jubilee are actively considering the sensitivity and benefit we see
from cobalt.
Figure 24: Jubilee financial performance – historical actuals (to June 2020) and future forecasts
revenue and profit after tax (£m) from Table 12

Source: WH Ireland research, Jubilee Metals
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Model inputs
Price forecast as in Tables 5 and 6.
Chrome
Revenues for the chrome plants are linked to a fixed margin to process the ROM. This is
linked to a minimum yield of chrome (which we understand to be ~60%). Importantly,
processing the chrome ore gives Jubilee the rights to the waste tails for the PGM content.
The fixed margin effectively pays Jubilee to pre-concentrate its ore and allow the recovery
of the PGMs at its Inyoni plant. We set the fixed margin at R60-75/t ($4-5/t) – we use a
higher figure for Inyoni where we account for the market price for the chrome recovered
from its own tailings at market price in our overall net revenue figure of R135/t ($9/t); the
majority of chrome produced is returned to Samancor.
Costs of buying ROM for Windsor 8 is set at R400/t at a chrome concentrate price of
$135/t CIF 42% chrome. This will vary slightly according to source (MG or LG), with grade
and with the CIF price for chrome concentrate (perhaps taking roughly 70% of the
increase in percentage terms). We assume no change in ROM price in our model and,
unless the CIF prices increase drastically, we don’t think it will have too much of an impact
on our numbers. Any profits are shared between the JV partner and Jubilee (70% to
Jubilee).
The operating cost for the chrome gravity plants is small – we vary this by plant but the
cost is generally in the range R105-150/t ore processed ($7-10/t).
All of the Jubilee chrome plants are in an area close to each other – transport costs of
PGM-bearing tailings is small and shared overheads keep costs to a minimum.
PGM
With the expansion at Inyoni, the majority of PGM production will be from the Inyoni
plant with the contract to take Windsor tails to Northam Platinum continued for six
months (perhaps). Tails from Windsor, Windsor 8 will be combined with tailings arising
from the Samancor plant and topped up with existing tailings (~300kt/year). This will
enable Jubilee to produce at a steady state 55koz/year of PGMs from FY2023. We expect
the expansion of the flotation circuit to allow for increased residence times and an
increase in recovery for the PGMs to 55%. We expect costs to fall to ~$500/oz PGM for
local western limb Bushveld tailings, which, at current spot prices, is almost a $1,300/oz
operating profit margin. It is the PGM circuit at Inyoni that is currently the mainstay of
Jubilee’s profits and cashflow.
Copper
2022 will be a key year in the development of Jubilee as we finally start to see copper
cathode production ramping up from Sable with the first increase in production from
project “Roan”. Capacity of the “Southern” refinery will begin to fill and we expect will be
accompanied by some third-party material in the initial stages. Full capacity of 14kt/year
copper will be reached in 2022/23, after which we expect the high-grade tails to be
treated and then the larger lower-grade tailings at Roan to continue to supply sufficient
feed to Sable.
From 2023, we expect to see production from the “Northern” refinery, called Leopard
once it has been recommissioned. Oxide feed from the Lechwe and Elephant plants (at
Luanshya and Kitwe, respectively) will progressively build up production of copper
cathode to 12kt/year sustainably by 2024. This unit will also produce an estimated
40kt/year of copper concentrate containing 9kt/year of copper and treated at the
Mufulira Smelter.
We expect cobalt from the Kitwe tails to be recovered at Leopard as a cobalt hydroxide
at a rate of 5kt/year (~1.6kt Co contained) and paid at 80% of the contained cobalt price.
We expect there to be a ready market for this material given the price and demand
expectations for cobalt.
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The other dumps around Kitwe, Luanshya and Nkana all contain cobalt to a degree – there
may be the potential for additional cobalt units to be produced – and maybe even some
through Sable if the third-party ores and concentrates contain cobalt as well. We do not
yet include the potential for cobalt production from Mufulira in our financial model (we
do include it as a DCF for valuation purposes), but it is our understanding that the Mufulira
dumps contain cobalt to the same level as the dumps at Kitwe. The Mufulira slags will also
be under consideration for cobalt (and copper) recovery too as some of the base metals
are alloys or sulphides and this may be recoverable – although the metallurgy needs to
be properly examined.
Zinc-lead (-vanadium)
Following on from Sable, we expect the Kabwe plant to be built and to begin reprocessing
the Kabwe tailings to produce zinc concentrate then lead concentrate and possibly
vanadium oxide. Timings are uncertain and will be moveable as Jubilee shifts focus to the
copper circuits.
We do not expect this to be as profitable as the neighbouring Sable plant, but we do
expect it to produce revenues and cashflow to Jubilee. If anything, it is Kabwe that
provides the social licence for Jubilee to operate in Zambia – the open air, lead-rich
tailings dumps need to be removed.
Operating costs
We use a production cost of $500/oz for PGM costs at Inyoni. However, we understand
that costs are currently higher due to the transport costs for the higher-grade rhodium
tailings from the eastern Bushveld at ~$700/oz. We expect this to stop during the next 12
months or so as Jubilee keeps to processing local tailings and (perhaps) looks for an
eastern Bushveld “Inyoni” to build capacity on the eastern limb. By any stretch of the
imagination, this is low-cost PGM production in spite of any additional transport costs and
makes for an extremely profitable operation.
For copper – overall copper production costs in Zambia (cathode and paid copper in
concentrate) are expected to be in the region of $4,750/t ($2.15/lb). Against our longterm price of $3.50/lb, the copper projects in Zambia are expected to overtake the PGMchrome operations in terms of contribution to revenues and profit in time. This cost is
before by-product credit cobalt, which could reduce cost by a significant amount and, of
course, create another valuable revenue stream for Jubilee.
Capital costs
Our capital cost forecasts were created in conjunction with discussions with Jubilee but
are subject to change. Jubilee is doing much of the technical design work itself and is
designing the circuits to recover the copper raw materials, the best way to refurbish the
Nkana copper refinery and also assessing how to recover the cobalt. Our capital costs are
conservative, we believe, but subject to change.
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PGM market
The extraordinary rise in palladium and rhodium prices with the price spike earlier in
2021, which drove superb net basket prices for all PGM miners, seems to have come to
an end. Platinum remains a robust market and we expect small incremental increases in
price to our long-term average of $1,100/oz. Platinum has other uses outside autos and
may have a use in hydrogen generation for power and cars further out. Palladium and
rhodium prices are still historically high (SPOT $2,030/oz and $13,800/oz, respectively)
and with both of these metals primarily used in auto catalysts (about 80% of demand as
opposed to platinum where it is 40%), we expect there to be medium-term price pressure
and we use long-term prices of $1,500/oz and $10,000/oz, respectively, in our models.
Platinum is expected to move into deficit to support price increases over the short term
with supply unable to match demand. Palladium and rhodium should move to oversupply
by the mid-2020s, as ever increasing amount of EVs are sold.

Chromite
The chromite market is currently experiencing a period of volatility due to COVID-19, SA
ferrochrome issues and China demand. Prices have been weak, although we have seen
them firming and moving upwards as China recovers and continues ramping up its
stainless steel production.
We set our long-term price at $175/t for metallurgical grade chromite with a recovery to
long-term prices by 2023/24. However, the history of chromite pricing has been one of
large price spikes and it is possible that Jubilee could do very well from its chromite
production at some point in the next cycle – even if it does not receive the full market
price for the production from Inyoni and Windsor, but does for Windsor 8. The most
recent spike in 2016/17 saw metallurgical grade chromite rise to $400/t – more than twice
the price we have set for our long-term price.

Copper
Copper has seen new high prices and is currently trading at levels that create sizeable
profits for producers but also encourage new scrap into the market. SPOT price is $4.50/lb
($9,950/t) and has been higher. We expect copper mine production to grow in the short
term following normalisation after COVID, which is expected to move the market into
surplus, thus depressing prices. We move our forecast price down to our long-term
average of $3.50/lb ($7,700/t). Longer term, as copper is used in most of the carbon-free
future, is not easily replaceable, and that we expect the project pipeline to be slim or very
capital intensive, we see risk on the upside to our forecasts.
Figure 25: Price history for the principal PGMs and gold

Source: WH Ireland research, Johnson Matthey website, S&P Capital IQ 2021
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Jubilee board and management
Colin Bird – Non-Executive Chairman: A chartered engineer, a fellow of the institute of
Materials, Minerals and Mining, Mr. Bird started his career in the UK coal mining industry
before moving to the Zambian copper belt and then to South Africa working for Anglo
Coal and BP Coal. He has been involved with a number of listed companies in the resource
sector, in the UK, Canada and South Africa.
Dr Mathews Phosa – Non-Executive Vice Chairman: Dr. Phosa was part of the ANC
delegation, which successfully negotiated a peaceful transition into a fully democratic
South Africa. He was elected as the first Premier of Mpumalanga Province in 1994 and
went on to serve as the Treasurer-General within the Executive Committee of the ANC
from 2007 to 2012. Commercially, he sits on the board of a number of listed company
boards.
Leon Coetzer – Chief Executive Officer: A qualified chemical engineer, Mr. Coetzer was
with Anglo American plc for 20years, 16 of which with Anglo Platinum, where he held
various technical and operational managerial roles. He is a member of the advisory board
of process engineering faculties at Universities of Pretoria and Stellenbosch.
Dr Evan Kirby – Technical Director: A metallurgist with over 40 years’ experience in the
mining sector, Dr Kirby worked for 16 years in South Africa with Impala Platinum, Rand
Mines and Rustenburg Platinum Mines. He then worked in Australia for Minproc
Engineers and latterly Bechtel Corporation. Dr Kirby’s experience base includes gold,
platinum group metals, base metals, battery metals, gemstones, and mineral sands.
Christopher Molefe – Non Executive Director: Mr. Molefe has held several positions in
corporate banking and industry and is currently Non-Executive Chairman of Merafe
Resources Ltd and Non-Executive Director of Capital Oil Pty Ltd, and Chairman of
Transfrontier Capital Proprietary Ltd and Sabicor Proprietary Ltd.
Nick Taylor – Non Executive Director: Mr. Taylor is a seasoned finance professional with
some 27 years’ of experience in identifying and executing strategic transactions. Having
qualified with Price Waterhouse as a Chartered Accountant, Nick spent more than 20
years in investment banking previously as European Head of Metals & Mining and CoHead of Asia Pacific Natural Resources Investment Banking at Deutsche Bank, and latterly
as European Head of Natural Resources Investment Banking at The Royal Bank of Canada.

Shareholders
There were 2,430m shares in issue (21/10/2021).
Table 13: Jubilee Shareholders holding (top 10) as at 21/10/2021
Holder
Slater Investments
Hargreaves Lansdown Asset Mgt.
Interactive Investor Trading
Canaccord Genuity Group Inc.
Veddis Capital
Jupiter Asset Mgt.
FIL Investments International
Quantock plc
A J Bell Securities
Halifax Share Dealing
Total top 10 Shareholders
Others
Total

Number of shares (million)

% holding

271
244
234
183
125
111
106
93
86
84

11.2
10.1
9.6
7.5
5.2
4.6
4.4
3.8
3.5
3.5

1,539
891
2,430

63
37
100

Source: WH Ireland research, Jubilee Metals

Shares not in public hands (held by members of the board) were 3.8m, or 0.2% of the
shares in issue.
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Total Stocks

Percentage %

Corporate

Percentage %

Corporate
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95.5
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100.0

Buy

3

4.5

0

0.0

Speculative Buy

0

0.0

0

0.0

Outperform

0

0.0

0

0.0

Market Perform

0

0.0

0

0.0

Underperform

0

0.0

0

0.0

Sell

0

0.0

0

0.0

66.0

100.0

63.0
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Total
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