
Chris Jacobs prepared his research report on this topic as
part of his MBA at the University of Pretoria, Gordon
Institute of Business Science (GIBS) November, 2003.

The following is a brief overview of his analysis which
examined the performance of a group of South African
platinum producers in terms of their ability to expand
with the market and, at the same time, add value for their
shareholders. In order to measure this performance,
though, it is necessary
first to establish what is
meant by ‘value’ and how
performance may be
compared over time
between firms differing in
size and the currency in
which they report their
results.

When evaluating investments, many will
be familiar with the concept of net present
value (NPV), in which an expected cash
flow is discounted back to the present day
in order to be able to compare its value to
that of the (implied) alternative of investing those funds
in an equally risky investment for a return equal to the
discount rate. Discounting the cash flow enables us to take
account not only of the time value of the capital invested,
but also of the risk in the investment: the discount rate
reflects the total ‘cost of capital’ for that investment.

The profits and earnings per share shown in annual
reports do not take into account this ‘cost of capital’ so
they cannot be used directly to measure the value being
created. However, by making adjustments to the published

figures, it is possible to measure the value or ‘economic
profit’ generated by the firm.

Economic Profit = Invested Capital x {ROIC – WACC}

ROIC - the rate of return on invested capital, is
determined by dividing net operating profit less amorti-
sation and adjusted tax (NOPLAT) by total operating
invested capital (IC) adjusted for non-operational assets

and adding sources of capital from among other
liabilities on the balance sheet.

WACC – the weighted average cost of capital is
determined for each company, taking account of
both the total after-tax cost of debt and returns on

equity demanded by the market.

While the rate of return on new
invested capital (RONIC) is a
measure of past performance,
internal rate of return (IRR) is the
equivalent measure that can be
applied to forecast incremental
cash flows in project evaluation.

During periods of rapid growth, it is tempting to accept a
project or acquisition on the basis of a positive IRR.
However, any project with a return that is less than WACC
should be rejected, as implementing the project would
destroy value. Conversely, strict discipline in electing to
develop only those projects that have a positive net
present value (i.e., the IRR is greater than WACC) ensures
that growth results in value creation for shareholders.

ROIC has no units and is thus independent of the size of
the company and of the currency in which it reports,
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This is why Micon, in cooperation with Rio Tinto and
specialist consultants, including Penguin ASI of Sudbury,
and Wireless Mining Technologies of Oakville, has initiated
a Mine Automation Benchmarking Study that will collect
and evaluate data on ‘smart’ mining equipment, cable and
wireless communications networks and, also, on the
impact of these systems on overall mine performance.

The project is being initiated with the participation of
several major mining companies with Rio Tinto  as prime
sponsor. Participation is open to any company with
operating underground mines and which has an interest in,
or experience with, mine automation.

Over the last several years, a number of
mining companies have begun working with
remotely operated machinery in their
underground mines. While ‘teleoperation’ of
equipment is not yet widespread, it has become
part of the regular operations at many mines.
Companies using teleoperation view this as part
of a larger strategy to automate most of their
underground mining facilities. Teleoperation is

really a semi-automated process, in which an operator manipulates
equipment from a distance. Guidance systems, based on either
optical systems or lasers, are installed underground, allowing
vehicles to travel through tunnels autonomously. It is generally
understood that teleoperation is the first step to wider automation
in mines.

Automation in mines will reduce the frequency of accidents simply
by moving personnel away from where they may be exposed to
danger.  Mining automation can also result in significant operating
cost savings, considering that travel time to and from the surface

can take hours, reducing the time available for productive work.
Other potential benefits include reduction in ventilation air volumes,
and the associated costs, if miners are no longer working
underground.

Equipment suppliers and some consulting firms, such as Micon,
have also been helping to develop the implementation of Mine
Automation. 

As companies and automation experts bring teleoperated
machinery into regular use in mines, they face questions about the
effect on day-to-day operations and worker responsibilities, as well
as mine layout and design. Important experience will be gained in
the best ways to handle these issues.

But also important is staying up to date with the developing trends
in mine automation, including the available computer software,
communication backbones and ‘smart’ mining equipment, outfitted
with on-board computers and a host of sensors.

Automation in Underground Mining Operations

Gold, silver and crude oil prices appear on the ticker on many
television stations and these are used, along with exchange rates
and stock market indices, as key, short term economic indicators.
Less visible to the general public are prices for a host of bulk
minerals and specialty metals which are also on a firm upward trend.
This is a welcome change for the mining industry which until last
year struggled to find favour with investors, both equity and debt.  

Potash and uranium are of particular interest here in Canada,
home to a good portion of low cost production, and prices for both
have firmed significantly over the past 12 months.  Both industries,
so different in structure and end use markets, are seeing a
fundamental tightening between demand and supply and there is an
interest in new projects that has not been seen for a decade or more.  

For both industries, the collapse of the former Soviet Union was a
critical event.  In potash, there was some excess production capacity
that was installed, principally in Saskatchewan, in the early- to mid-
1980s.  After 1989, however, demand for potash, and other
fertilizers in Russia and the countries of the former Soviet Union, as
well as in the Comecon countries of Poland and the former East
Germany, fell to a fraction of earlier levels.  The existing oversupply
of potash was exacerbated and Canadian producers took on the role
of swing supplier.  The adjustment of production to meet demand,
year by year, was accompanied by a significant degree of consoli-
dation among producers.

The uranium industry had also installed capacity in excess of
demand, although in the 1980s this was largely attributable to the

aftermath of Three Mile Island.  But the collapse of the former
Soviet Union resulted in large amounts of uranium being made
available to Western markets through the conversion of enriched,
weapons grade material to fuel for electricity generation by nuclear
stations.  The development of extremely high grade uranium
deposits in Saskatchewan allowed new production to come forward
in the 1990s even though market prices were very low.  

Potash and uranium producers, especially those in Canada, are
seeing the benefits, finally, of demand taking up the excess supply.
Uranium demand will be met from mine output after years when a
significant portion was being met from inventoried material.  And
while potash demand in regions like North America and Europe is
stable, China and a number of other markets in Asia and South
America are now showing steady growth.

Other metal and minerals markets have been influenced more
directly by the demand-pull exerted by China, notably coal and iron
ore, copper, zinc and nickel, although the weaker US dollar has had
an effect on dollar-denominated prices.  Arguably, the dramatic
price spikes observed in the second half of 2004 for some of the less
widely-traded commodities (molybdenum, for example) are unlikely
to be sustained beyond 2005.  Each market is subject to its own
particular set of drivers, however, and warrants a sanguine
assessment of supply and demand in order to evaluate the economic
merit of new projects and expansions.  

Minerals
and Metals Markets

making it ideal as a determinant of overall value creation.
Moreover, during periods of growth, the incremental return being
earned on new invested capital (RONIC) reveals whether projects
the firm is implementing to achieve that growth are adding value
or not. The spread (RONIC-WACC) and the value-add observed in
the market (measured as the ratio of market capitalisation to
invested capital) shows a positive correlation (R2 = 0.54) and
demonstrates the importance of economic profit to that final
arbiter of value, the free market (see chart).

Using the ROIC tree (similar in concept to the DuPont cascade),
the analysis suggested that capital turnover can be a source of
significant competitive advantage. For this to be sustained during
a period of growth requires that the return on new invested capital
(RONIC), be maintained at a level higher than the weighted
average cost of capital, WACC.

This research indicated that, as a driver of value creation in the
platinum industry, the capital turnover ratio is at least as

important as operating margin. So, it is crucially important that
both operational and project management teams be aware of the
true cost of capital invested in the business and have appropriate
incentives to make value-adding decisions. Bonus and incentive
schemes that focus on operating margin alone risk giving rise to
mines that are highly ‘profitable’ yet fail to deliver shareholder
value.

Relationship between Spread and Market Valuation (2002)
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