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Executive summary

TiO2 pigment and characteristics

TiO, pigment is used predominantly in the production of high-quality surface finishes to impart
opacity, brightness and whiteness. It extends the life of the medium it is incorporated into by
absorbing and reflecting ultraviolet radiation that would otherwise accelerate the decomposition
of the medium.

TiOz has many unique characteristics, including:

Exceptional opacifying capability due to its high refractive index and consistent fine particle
composition that assists in the scattering of incident light. (Particles with a consistent average
size of 0.2—-0.3 microns — around half the wavelength of visible spectrum components — are
essential in providing effective scatter);

Whiteness and brightness enhanced by the purity of the crystal and the reflectance and size of
the particle;

Inertness to most chemical reagents; and

.

Non-toxicity.

TiO2 has two crystal forms: rutile and anatase. The two dominant methods for producing TiO»
suitable for pigmentary applications are the sulfate process and the chloride process. Anatase-
grade pigment is only made by the sulfate process, while rutile-grade pigment can be made by
either the sulfate or chloride process.

Pigment producers

The industry is dominated by large multinational corporations operating multiple plants in numerous
countries. xxx global producers provided close to xxx% of the global nameplate capacity in 2012:
XX, XXXX, XXXX, XXxX and xxxx. xxxx and xxxx operate only chloride route plants while the other
three global producers operate plants that use both sulfate and chloride route technologies.

Spurred by the growth of domestic demand, China’s production base has grown substantially and
now accounts for xxx% of global capacity.

is used to produce titanium dioxide (TiO2) pigment. Of the TiO, minerals
han xxx% is used for pigment production using either the chloride
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Industry production capacity grew to xx million tonnes in 2012, from approximately xx million tonnes in
2011. The industry is dominated by xxx producers that together account for xxx% of global capacity.

Among the seven largest multinational producers, xxx% of available capacity utilises the chloride
process, including Exxaro’s share (which is now part of Tronox).

While North America has undergone an almost complete conversion from the sulphate process to the
chloride method, Western Europe adopted sulfate technology later than the US and approximately
half of its capacity involves this method.

Access to chloride technology in China is virtually non-existent and, as a result, capacity growth
there has mostly entailed the sulfate process.

Pricing

The profitability of TiO, pigment producers declined during 2012, with the 5% increase in price
more than offset by rapidly rising input costs. Expenditure escalated primarily as a result of the
full implementation of price increases for TiO, feedstocks, most notably slag products, and low
utilisation rates that inhibited the ability of producers to absorb these costs on a unit basis.

Although there is a substantial amount of international TiO, commerce, with almost 65% of trade
by value now crossing international borders to reach customers, there remains significant regional
variation in TiO; prices.

Major determinants of TiO; price levels and trends in a particular market at a particular time
comprise the following:

The global and regional supply and demand balance;

Global and regional manufacturing costs, notably for feedstock, energy, manpower and raw materials;

Changes in currency exchange rates;

The profitability of the industry;

The financial position of the participants;

The quality of the TiO, supplied; and

The degree of consolidation/globalisation of the participants.
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Titanium feedstock is the most costly raw material input to the production process. In 2010, the
average chloride plant spent xx% of its manufacturing cost on sourcing feedstock, whereas the
average sulfate plant spent xx% of its manufacturing cost on feedstock, with a global average
of xx%. In 2011, the average chloride plant spent x% of its manufacturing cost on sourcing
feedstock, whereas the average sulfate plant spent xxx% of its manufacturing cost on feedstock,
with a global average of xx%. TZMI believes it is likely that feedstock costs will continue to increase
in significance as the impact of new contracts is more fully realised, and expects feedstock costs
to reach xx% of total manufacturing cash costs.

A full update on the outlook for supply and demand of feedstock can be found in TZMI’s Titanium
Feedstock Annual Review 2013.

Demand outlook

In recent years, demand growth in Asia-Pacific, Central and Eastern Europe, the Middle East and
Africa and South America has been stronger than the more mature economies of North America,
Western Europe and Japan, where demand per capita has fallen from an average of around x kg
in 2003 to approximately xx kg in the period from 2009-2011 and approximately to x kg in 2012.

Global demand is expected to partially recover in 2013, and fully recover in 2014. To fully understand
the rationale for the year-on-year changes, one must first understand what happened in 2011
and 2012. In 2011, demand and consumption patterns were inflated due to the concerns about
the supply chain.

In late 2011, economies around the world slowed, and Europe slipped into recession. As customers
de-stocked inventory, the ‘whiplash’ caught many TiO, producers off-guard. A slight recovery in
Q1 2012 only gave false hope to what was a disastrous second half of the year.

While effective growth rates in 2013 and 2014 appear to be very high x% and x%, respectively

— the rates must be taken in context of the substantial downturn in 2012. Demand in 2013 is below
levels experienced in both 2010 and 2011; demand in 2014 is the first year in which demand
should exceed 2011 demand.
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