3 ENTERPRISE ASSET MANAGEMENT (EAM)

3.1 THE DEFINITION OF ENTERPRISE ASSET MANAGEMENT

A look at the balance sheet of most manufacturing companies reveals that the biggest financial assets
are Plant, Property and Equipment (PPE), followed closely by raw materials and finished goods inventory.
Plant, property and equipment are referred to as assets on a company’s balance sheet. For the purposes
of this study, assets are understood to be anything that is tangible, has capital value, can be repaired,
and is sequenced or scheduled with other assets in such a way as to be able to create a product or
provide a service. This is a broad definition that needs further clarification. Companies have their own
cut-off points for capital purchases. A good rule of thumb for South African companies is any purchase of
a commodity that has a value over R5, 000 or R10, 000. This on its own does not make it an asset
especially when the additional requirement is that it needs to be repairable. This disqualifies
consumables and line replaceable items (spares). Capital value implies that an asset has a life
expectancy and is usually expressed in financial terms as a rate of depreciation. The rate of depreciation
differs for each type of asset and can be anything from 20% to 5% or a life expectancy of 5 to 20 years.
A good financial practice is to place assets on an asset register. This does not mean that assets are fixed
at a location but can be rotated within fixed locations or they can be mobile.

Every asset has an unique lifecycle that begins with its sourcing, transition through various phases, and
dispbsal at the end of its life expectancy. Life cycles vary for different types of assets. As an example,
personal computers have very short and buildings very long life cycles. It is important for companies to
gain the best return possible from a procured asset. Investment success is measured by financial terms
such as ROI — Return on Investment and ROA — Return On Assets and use formulations such as Total
Cost of Ownership (TCO), Life Cycle Cost (LCC) to benchmark, measure, compare and report on assets.
There is a discipline that specialises in the management of assets. It is referred to as Enterprise Asset
Management or EAM. Enterprise asset management is defined as the discipline of improving the ROI and
ROA of capital-intensive assets through their effective and efficient management.

3.2 THE BUILDING BLocks oF EAM

Depending on the purpose of an asset the traditional life cycle phases are:

e Plan

e Acquire
e Install

s Operate
e Maintain

The Integration of EAM and the SC Commercially Confidential Page 19 of 116



e Dispose

An asset lifecycle phase usually begins without knowing the specifics of an asset or being in possession of
it. In the “plan” phase a plant is designed, plans given for its erection, and concludes with reasons for its
desirability, and the specification of assets. To acquire an asset you need to source and procure it.
There are several ways of sourcing an asset and this can involve a tender or bid process (depending on
the asset complexity), Requests For Quotations (RFQ), or an off-the-shelf selection. Once the supplier is
chosen the asset is purchased. The supplier can educate the customer on the installation, operation and
maintenance of the asset or may be contracted to help with the installation. Managing the asset is
traditionally the responsibility of the user. Ownership deals primarily with operating and maintaining the
assets and ends with disposal or replacement. Asset disposal frequently coincides with repeated failures,
a catastrophic failure or obsolescence that results in a reactive termination, rather than a strategic

replacement based on a proactive analysis.

In simple terms the purpose of EAM is to maintain or increase asset value through its many lifecycle
phases [Basset, 2001]. To increase asset value requires a process of continuous improvement using
optimisation techniques. Is there a business case for asset optimisation? The ARC Advisory Group
[Bassett, 2001] studied the benefits of optimisation in each life cycle phase of large capital assets.

Plan 2 10 ASSET
Acquire 1 40 OPTIMISATION
Install 2 10
Operate 90 20
Maintain 3 15

Dispose 1 5

T e
Acquire 1 70 10%
Install 1 5 50%
Operate 95 15 25%
Maintain 1 5 65%
Dispose 1 0 10%

Table 2: Effect of Asset Optimisation on Large Capital Assets

According to the Profit & Loss scorecard [table 2] the operate cycle is the only phase that contributes
towards the return on investment of an asset and is by far the longest lifecycle phase. There is only one
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way to increase asset profitability and that is by reducing the lifecycles of the loss centres in favour of the
profit centre. This means that if we accept that the life expectancy of an asset remains unchanged,
optimisation must drive down the: life cycle percentage in the plan, acquire, install, maintain, and dispose
phases in favour of the operate phase. The study shows savings obtained through optimisation in all
phases. The highest saving area is undoubtedly the maintenance of an asset and the highest contributor
toward the profit centre. A saving of 65% reduced the total cost of ownership on maintenance from
15% to 5%.

The study shows that on average a saving of 35% can be achieved with asset management throughout
the total life cycle-phases of an asset. Obtimisation can dramatically effect the total cost of ownership
and normalises the spend on an asset. This is illustrated in the acquisition of an asset by normalising the
TCO from 40% to 70%. What the study does not comment on is the increase in the life expectancy of

an asset that results from asset optimisation.

It is seldom that a company starts with asset management from the inception of a plant. Several interest
groups are involved with erecting a plant and include financiers, governmen_tal organisations, engineering
companies for design, construction and building companies to erect, and the owner of the plant referred
to as the Client. Few companies have the capabilities (luxury) to design, finance, erect and operate a
plant. Due to this, companies with a proactive management will opt to initiate asset management once
the plant has been commissioned and handed over to the owner. In most cases asset optimisation
becomes part of a company’s savings and optimisation initiative when the headline earnings of a

company start to drop. This can be several years after the plant was erected.

Most lifecycle phases are overhead functions such as planning, acquisition, installing, and disposal. As
discussed, asset management usually only becomes important to a company after the plant has been
commissioned. In such a case the benefits of asset management are lost in the initial phases of
planning, acquisition and installation. When applied, asset management will reduce the TCO on disposal
from 5% to zero. Asset management is therefore reduced to the operating and maintenance phases of

an asset but still has major cost savings opportunities due to asset optimisation and best practices.

The report shows that the biggest TCO savings are achieved in the maintenance life cycle phase of an
asset. That, and the fact that asset management usually comes into its own after the plant is
commissioned, results in asset management being associated with the maintenance cycle of an asset.
What the results of the study does not consider is the interdependency between assets. In a
manufacturing plant, assets are placed in series with one another with little or no back-up systems in
case of a failure. The result is that an upstream or downstream failure of one of the assets halts the

operating process thereby reducing the profitability of a company. If we consider a network of four
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assets in series the reliability of the process is the product of reliabilities for the individual assets and is

expressed as:
Overall Reliability Rs = (Ry) (R2) (R3) (Ry) (3.1)

As an example, suppose the four assets have identical reliabilities of 97%. The 97% is based on a 3%
downtime for maintenance as per table 2 and represents the asset reliability before asset optimisation.
The overall reliability for the four assets is:

R = (0.97) (0.97) (0.97) (0.97) = 0.89 or 89%

Suppose the benefits of optimisation are used in the calculation. The reliability of the four assets now
stands at 99% based on an assumed 2% increase due to asset optimisation. The overall reliability for

the four assets now becomes:
Rs = (0.99) (0.99) (0.99) (0.99) = 0.96 or 96%

This demonstrates that when assets operate in series they must operate with high reliability to benefit
the total system availability. It shows that asset management per individual asset is important but that
we need to extend the approach and consider how assets interact with one another. Maintenance is a
plant activity and not only asset based. In the case of an individual asset reliability of 97% the overall
reliability dropped to 89%. The effect is that an asset with a reliability of 97% now has an availability of
89% due to the effect of upstream or downstream failures. A 2% increase in reliability lifts the systém
availability from 89% to 96% - a difference of 7%.

3.3 THE EAM MARKET

The term “enterprise” is used to describe organisations that own capital-intensive assets and utilise them
to earn an income. The majority of companies in all sectors of the economy own assets and use them
directly or indirectly to create revenue. What truly distinguishes an asset intensive from a service-
oriented organisation is the procurement costs of maintenance and repair materials relative to operating

materials.

Figure 8 [DNA EAM] illustrates this principle by plotting the procurement cost on maintenance, repair,
and operating materials within several industries. The banking industry is a service-based industry with
limited assets. The majority cost is on operating materials such as paper, stationery, ink cartages and a
limited cost on maintenance and repair materials such as buildings, air conditioners, and personal

computer spares to retain the function of their assets.
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