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ABSTRACT
Most large plants have $100’s of millions in investment.
They were all built with an objective to provide earnings
superior to risk-free government bonds.  While there are
many factors which influence profitability, maximizing
output potential is often the single greatest opportunity,
especially for low-margin, commodity-type businesses.
A typical measure of success of asset deployment is
Return on Assets (ROA).

Strategic Asset Management involves managing the
capital investment towards a long-term program of
increasing the ROA.  This is a top-down function of
setting a performance specification for each major
operating unit, identifying the critical components of
performance, and systematically improving the key
controllable variables of operation.

Managing  assets strategically involves every function
in the plant working towards the same goals.  Opera-
tions and maintenance are rewarded for creating and
utilizing the capacity of their units.  Purchasing has its
main goal as operating reliability, with cost as an
important but secondary goal.  Engineering is based on
total lifecycle value created, including product charac-
teristics, maintainability, operability, and total cost per
output unit.
The improvement cycle is based on the Operational
Reliability Maturity Continuum.  This empirical model
describes five stages of mastery that create a foundation

of improved performance with growth potential continu-
ing over a ten-year period.  By describing the role of
maintenance, operations, engineering, accounting and
management in the improvement cycle, the plant can
guide creation of a strategic plan for improvement, tied
with bottom-line performance expectations.

Once a business model is developed, each party sets
goals and works toward a combined action plan.  The
initial action plan is usually an improved planned
maintenance environment, depending on the benchmark
position on the Maturity Continuum.  Implementation
requires the proper structure, measures, information and
commitment.  Each major factor of implementation is
identified.

Once a proper maintenance process is established, the
plant will continue improvement by adopting more
proactive maintenance approaches in a staged and
measured environment.  The key to success is knowing
all the factors involved, and institutionalizing change in
work and process before proceeding with additional
stages of development.

WHAT IS STRATEGIC ASSET MANAGEMENT?
Strategic Asset Management is a new model for extract-
ing value from production assets.  It represents a
comprehensive, top-down approach to managing plant
equipment and people for maximum profitability.  It’s
single most important feature is in its fact-based man-
agement of the potential profitability of a plant, based
on market conditions and variables within the control of
management.  The scope of Strategic Asset Manage-
ment (SAM) begins with sales forecasting, through
production planning, includes all facets of manufactur-
ing, and ends with delivery of product to a customer.
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We start with a view of the original purpose of the
plant.  Why did we build or purchase this plant, any-
way?  To provide employment?  Yes, but only as a by-
product.  To satisfy customers?  Yes, but as a means to
an end.  We built this plant because we believed we
could generate a greater  return on capital than
investing in a government bond.  By taking the risks
associated with manufacturing, we could apply our
knowledge, our systems, our proprietary process, and
our people for solid profitable returns.

Our goal, then, will always be to manage our resources
to gain profits, while safeguarding our people, property,
community and environment.  This means we need to
understand the key levers to unlocking equipment asset
potential, by building our capabilities in a systematic
way.

The rewards are straightforward.  If we can use our
total resources better than our competition, we will
produce a superior, lower cost product with higher
margins, have pricing flexibility to sell all of our
product in a saturated market, and survive hard times
while our competitors fail.

DIFFERENCES WITH MAINTENANCE AND RELIABILITY
Our vision and ultimate goal is to have the plant running
continuously at full rates, with no downtime and
minimal planned outages or turnarounds.  Where do
maintenance and reliability fit in this picture?  Most
plants today spend most of their resources responding to
emergency repairs.  How do we move from a repair
culture to asset management?

This starts by aligning the vision of the entire manage-
ment team.  Who affects system reliability and through-
put?  Engineering?  Purchasing?  Operators?  R&D?
Production scheduling?  Maintenance? The answer is
obvious—everyone affects how well the plant produces.
Yet the functions seldom work towards the same goals
and rewards systems, leaving us frustrated in our
attempts to make progress.

R&D, for instance, often design a process and equip-
ment that don’t use industry standard components nor
components already stocked by the plant, and don’t
coordinate with purchasing and engineering.  Purchas-
ing often knows little about the effects of their actions,
whether the suppliers provide durable, maintainable
equipment and parts.  Rather they are rewarded most

often for cost savings, no matter what the effect on
production.  Engineers design equipment and processes
to meet product specifications.  It’s rare that they
consult with operators or maintainers about the ease of
keeping the equipment and processes running.  When
the new system is operational, they are off to their new
project.  Production schedules are made to accommo-
date a fast changing sales forecast, resulting in produc-
tion run breakages, excess inventory, and stressed
equipment.  Operators do their best to assure the
process is running.  But if a breakdown occurs, who
you gonna call?  The last one on the list—the mainte-
nance guys, who better get it back in production fast!
And who are handicapped in getting the equipment on
schedule, having the drawings and parts necessary,
receiving a poor description of the problem, and work-
ing under the gun!

Fixing the maintenance department or starting a reliabil-
ity function aren’t going to create an industry leader.
Only through sharing a future vision of plant opera-
tions, and multi-year plan of change and continuous
improvement, can we make breakthroughs in creating
value.

HOW DOES SAM DIFFER FROM TRADITIONAL

MAINTENANCE IMPROVEMENT EFFORTS?
Most maintenance improvement initiatives today are
functional in nature.  They compare, among a variety of
indicators, how well our company does against a variety
of other companies, and endeavor to change the way
maintenance is done.  What’s wrong with that?

First, most of the other companies under comparison are
only marginally better than ours.  Our conclusion:  if we
simply change certain practices, we will be as good (or
bad) as the rest.  There is no emphasis on the financial
results we expect to see, no understanding of the core
issues at work, no plan for major cultural change, and
little senior management involvement and commitment.
The issues to be worked are tactical, and seldom result
in measurable progress, either in leading or lagging
indicators.  We don’t have a view of the results of
change on the financial performance of the plant, and
end up spending money to improve maintenance based
on faith that it’s the right thing to do.

The key requirements of successful plant-wide reliabil-
ity improvement are these:
• An analysis of the potential production available in



the plant based on best demonstrated performance
and operating characteristics of best performing
plants

• Quantified current operating rates of each units, and
goals for improving these rates

• A business case with a three-five year horizon
which identifies expectations for costs and produc-
tion based on improvement efforts.

• A multi-year plan that identifies the types of
changes in practices and measurements needed to
achieve the goals

• A keen understanding that every function works
interdependently to management equipment health

• Accountability for delivering these results, tran-
scending annual budget cycles

A tall order?  You bet!  This type of sustainable effort is
exactly what distinguishes one competitor from another.

A comparison of current practices with Strategic Asset
Management practices illustrates the point:

DEVELOPING A STRATEGIC PLAN FOR

ASSET MANAGEMENT
SAM is based on several core principles.  These should
be well understood before proceeding.

1. The plant exists only for one reason—to produce as
much product as possible, to specification and
delivery schedules, at the lowest sustainable price

2. To improve will require fundamental changes in
discipline and culture, beginning with the
management team.  Relationships and personal
prejudices will be realigned

3. Everyone is the plant is on the same team and
must work toward the same goals

• A shared vision of how the plant will
work in the future

• A multi-year plan for mastering new
skills in asset management

• A business case that continuously
creates bottom-line value

Functional Excellence Model

• Operations owns production, maintenance owns
equipment

• Maintenance excellence means efficient service
(e.g. repairs) to production.  A customer service
model dominated by operations.  Most work is
inside planning time horizon

• Repair efficiency is the best measure of  mainte-
nance performance.   No time to do it right, but
hope there is time to do it over

• Production runs at any cost.  Don’t have time to
turn equipment over to maintenance as scheduled.

• Goals are set by functional managers, resulting in
contradictory and self-defeating reward/recogni-
tion practices.  Most measure are lagging indica-
tors, demonstrating past results

• Purchasing excellence means having the lowest
cost of items available

• Pressure is on individuals to do better.  No gauges
or tools of “better” exist

Asset Management Excellence Model

• Operations owns equipment and is responsible for
equipment health

• Maintenance is a partnership with operations to
identify and work ways to improve equipment
health

• Breakdowns represent an unacceptable manage-
ment system failure, and require failure analysis
of equipment and process

• Production insists on and participates in assuring
prevention and improvement activities

• Goals are developed top-down in a cascaded
fashion. Functions share lagging indicator goals
(e.g. monthly production), and have unique
leading indictor goals that support activities (e.g.
% of PM’s performed to schedule)

• Purchasing and inventory management’s highest
goal is parts service level and MTBF is purchased
parts

• Each piece of equipment has an operating perfor-
mance specification, and gets the attention
necessary for it



To achieve a shared vision, we begin by creating a
Strategic Plan for Asset Management.

Our first step is to identify the potential capacity of the
plant, and the profitability available.  We look at the
overall production map of the plant, and identify both
the theoretical capacity and the best demonstrated
performance of the unit.  This is the most difficult
question management will have to face, because the
conclusion is so painful.  In some cases the theoretical
capacity may be double what we achieve, and even best
demonstrated performance identifies a huge gap with
where the plant is today.

We can also identify maintenance cost structures and
how they must change.  When equipment health is
excellent, there is less labor and parts required than for
a continuous repair operation. Validating maintenance
cost reduction potential is an appropriate place to use
benchmarking.

The additional production and reduced maintenance
costs lead us in two directions.  First, we can summarize
the business case, with benefits as well as cost, as
shown in this illustration.

Capacity Analyis  Identifies Potential Bottlenecks and
Shortfalls From Potential Production (lbs/hr)

Process 1

Permit Max
Theor. Capacity
Best Month
95-96 Avg. Rate

Gain/Loss Factor
Equiv. Adj. Cap.

17,540

14,986

14,986

12,905
13,572
12,316
10,822

-10.0%
13,855

21,842
11,648
9,948

+10.5%
24,026

13,218
13,924
12,585
11,063

-6.2%
12,671

12,450
13,763
11,791
10,285

-4.5%
14,087

58,422
26,065
20,612

27,238

12,338

Theor-Best Mo.
Theor.-Avg.
Best Mo-Avg.

5,202

2,648

1,256
2,750
1,494

11,894
1,700

1,339
2,861
1,522

1,972
3,478
1,506

37,810
5,453

Performance

2,554 10,194 32,357

Process 2 Process 3 Process 4 Process 5  Process 6

A Typical Benefits Case Would Cover These Areas

Cost Reduction ($M)Cost Reduction ($M)

� Labor

� Contractors

�  MRO

Total Cost Reduction

Additional ProductAdditional Product

� Unit 1

� KLBS

� Profits ($ 0.20)

� Unit 2

� KLBS Cap

� Profits ($ 0.60)

Total BenefitsTotal Benefits

Year 1Year 1 Year 2Year 2 Year 3Year 3 TotalTotal

$ 0.75 $ 1.00  $ 0.25  $ 2.00

$ 1.00  $ 0.50  $ 0.50 $ 2.00

 ($ 0.25)  $ 0.75  $ 0.25 $ 0.75

$ 1.50M $ 2.25M $ 1.00M $ 4.75M

9,000 14,000 22,000 45,000

$ 1.8M $ 2.8M $ 4.4M $ 9.0M

5,000 8,000 14,500 27,500

$ 3.0M $ 4.8M $ 8.7M $ 16.5M

$ 6.3M$ 6.3M $ 9.85M$ 9.85M $ 14.1M$ 14.1M $ 30.25M$ 30.25M



Second, we can identify operating specifications to
achieve our annual improvement targets.  Instead of “do
better”, we identify uptime requirements at the equip-
ment level to achieve total operating goals.  Because
equipment operates in series, our individual equipment
uptime goals must be higher than unit goals.  For
example, if our unit goal is 75% of maximum capacity,
each major piece of equipment must be higher.  For five
pieces of equipment,

95% x  95% x 95% x 95% x 95% = 77%

We then identify specific goals and work necessary over
a multi-year horizon, at the appropriate level of detail.

We document our efforts in an Asset Management
Strategic Plan, with the following outline:

• The Summary is a concise extract of the important
features of the overall plan, intended to give senior
management an overview of findings and expecta-
tions

• The Current Assessment is the status of our plant,
including our operating rates versus potential,
overall maintenance and reliability statistics com-
pared with world class performance, and a bench-
mark against the Operational Reliability Maturity
Continuum

••••• Future Operations Vision documents how we
expect to operate in the future.  What will we look
like?  How will roles and responsibilities evolve?
This is based on understanding best practices, and
envisioning their implementation in our plant.

••••• Initiatives outline the major components of our
improvement process over the next several years.
They are described by intent, outcomes and process,
rather than as specific plans.

• The Business Case outlines the opportunities we
intend to capture, both in terms of cost savings and
additional production, and the outlays required to
get us there.

••••• Plans and Resources Required outline timeframes,
deliverables, measures, people’s involvement and
other resources necessary to achieve the goals.

••••• Structure, Accountability and Measures show
how we will execute the individual project compo-
nents, who is accountable and how we will measure
success

••••• Next Steps identify how we will get started and
request specific management actions

IMPLEMENTING STRATEGIC ASSET MANAGEMENT
We identify major stages of improved asset manage-
ment, illustrated by the Operational Reliability Matu-
rity Continuum.  This tool helps us identify the neces-
sary building blocks to improve our operational reliabil-
ity.  The major steps include:

1. Gain control of the work (Stage 1, Daily
Maintenance)

2. Gain control of the equipment condition
(Stage 2, Proactive Maintenance)

3. Create the environment to maximize the
contribution from your people
 (Stage 3, Organizational Excellence)

4. Systematically eliminate sources of poten-
tial system failure (Stage 4, Engineered
Reliability)

5. Assure alignment of financial operations,
corporate leadership, sales and marketing,
and customers (Stage 5, Operational
Excellence)



GAINING CONTROL OF THE

WORK
While there are many theories
about maintenance best prac-
tices, most consultants will
advise that planning and schedul-
ing is the necessary starting
point.  We take a broader
perspective, however.  Improving
Stage 1 is implementing planned
maintenance.  The components
of planned maintenance are
illustrated below.

The results of implementing
planned maintenance are a much
better utilization of the  work-
force, creating capacity to work
on proactive maintenance
activities.

Each additional stage builds on
the successes and capabilities
developed in the earlier stage.  The most important part
to emphasize, however, is that there is a logical and
optimum progression to all these pieces to improving
asset management practices.  In our experience, any
other order brings suboptimized results.

The First Step in Gaining Control of the Work is the
Discipline of Planned Maintenance

MRO Materials
Management
MRO Materials
Management

Work InitiationWork Initiation PrioritizationPrioritization Planning and
Scheduling
Planning and
Scheduling

Work
Execution &

History

Work
Execution &

History
Measures &
Follow-up
Measures &
Follow-up

Emergency
Work

Emergency
Work ApprovalApproval

Backlog
Management

Backlog
Management

Contractor
Management

Contractor
Management

Preventive &
Predictive

Maintenance

Preventive &
Predictive

Maintenance

Integrated T/A
Planning &
Execution

Integrated T/A
Planning &
Execution Failure AnalysisFailure Analysis

Work Initiation/
Prioritizaiton

Planning
& Scheduling

Work Execution/
Review

Materials
Management

Preventive
Maintenance

Computerized 
Maintenance 

Management System

Work Management
Processes

PdM / CMMS Integration
Craft Skills 

Enhancement Equipment History

Condition Monitoring/
Failure Prediction Failure Mode Analysis

Proactive 
Maintenance

Craft 
Flexibility

Maintenance/
Operations
Integration

External
versus
Internal

Benchmarking

TPM
Operator

Performed
Maintenance

Reliability
Focus

Concurrent 
Engineering Life 

Cycle Cost 
Analysis

Equipment 
Acquisition
Reliability
Analysis

RCM
Overall Unit

Effectiveness

Equipment 
Simplification/

Standardization

Operational 
Excellence
Customer 

Reliability Marketing



BENEFITS OF STRATEGIC ASSET MANAGEMENT
For all of this effort, what kind of payback can we
expect?  From a non-financial perspective we will have
a plant that runs as expected, fulfills customer orders as
promised, and where call-outs will be an exception
rather than the norm.

As an example of the benefits achievable,  we examine
the progression through the Operational Reliability
Maturity Continuum for a refinery.

We choose a refinery example because it is creating a
pure commodity.  There is little differentiation in raw
materials price (sweet vs. sour crude prices generally
reflect the costs of refining) nor product price, which
are set by international markets.  How then does one
refinery become dramatically profitable, while the least
viable barely break even?  The difference is how well
the assets are used, and the systems and people involved
in the process.

This 150,000 nominal barrels/day refinery has a
replacement asset value of $1 billion, the cost of replac-
ing that amount of capacity, and a book value of $500
million.  The spread between the cost of crude and the
price of gasoline (for example) is $3.00 per barrel.
Thus our maximum profitability is $3.00/barrel.  Our
job is to capture the greatest portion possible.

Refinery Example of Strategic Asset Management
150,000 nominal bbls/day plant.  RAV = $1,000M.  Book value - $500M.  $3.00 market spread.

Maturity Continuum Stage

11 22 33 44 55

Maintenance Expense BudgetMaintenance Expense Budget
$40M $30M $26M $20M $16M
4% 3% 2.6% 2% 1.6%

Annual VolumeAnnual Volume
30M bbls 35M bbls 40M bbls 45M bbls 50M bbls

Margin/BblMargin/Bbl
$.10 $.50 $1.00 $1.50 $1.80

Annual Operating ProfitAnnual Operating Profit
$3M $18M $40M $68M $90M

Return on Invested CapitalReturn on Invested Capital
.6% 3.6% 8% 13.6% 18%

Note that the maintenance budget evolves from $40
million to $16 million in traversing from Stage 1 to
Stage 5.  But more importantly, the volume of product
increases with each stage.  By lowering the cost (the
numerator) and increasing output (the denominator) the
refining cost per barrel declines, and our margin in-
creases.  The product of increased margins and output
in each stage creates a geometric growth in profitability,
returning excellent results on our invested assets.

SUMMARY
Improving maintenance alone seldom brings results
worth the efforts made.  Strategic Asset Management is
a comprehensive program, exercised over a strategic
planning horizon, that systematically creates value from
the plant investment.


