
The Principles of 
Capacity

the Cash Flow Innovation Lab     www.cashinnovationlab.com     t: 513.800.9476      e: info@cashinnovationlab.com



Your consultants will promise savings 
of $5M, $50M, $100M.  Lean teams
will propose huge financial savings from eliminating waste.  
ERP implementations and six sigma teams define huge 
value propositions.  In most cases, these claims fail to keep

their promises. The failures aren’t from a lack of effort or poor execution.  It is 
because these improvements require you to make changes to your organization 
in ways these solutions fail to document.  Why?  Because, most do not 
understand the importance of one key idea to your company; capacity.

Capacity is one of the most misunderstood and under appreciated ideas in 
business.  It is the largest cost category for almost every company; large, small, 
for profit and non, but few realize this.  Without knowing this, savings potential 
from improvement endeavors will be at risk.  

No one wants a high risk of failure.  When you do not account for capacity, 
you increase this risk.

This Business Dynamics & Research white paper shares our latest thinking on 
capacity management.  The development of these ideas started with publishing 
the best seller, Essentials of Capacity Management, and continues to the point 
where the ideas have helped many companies improve their performance 
substantially.  Large, global companies have used our ideas to define 
improvements opportunities and to improve the ROI of their improvement 
programs.

After you read this white paper, you will understand why it is imperative for 
you and your organization to understand and manage capacity to improve 
financial performance.
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There are two types of capacity; input and output.  Input 
capacity, or input, is what you buy in anticipation of demand.  
Before you perform work, you have to have the capacity to do 
work.  You buy space to work in, hire people to do the work, 
and they use equipment or information technology made 
available.

There are five basic entities that are inputs to work:
1. Space
2. Labor
3. Materials
4. Equipment
5. Information technology1

These entities are the building blocks for doing work, and when 
assembled, are your foundation for work.  Here are a few 
examples:

Sales might involve an office (space), a sales person 
(labor), a phone & desk (equipment), and a computer 
(technology).

Manufacturing might involve a factory (space), workers 
(labor), raw materials (material), production machines 
(equipment), and computers (technology).

Brick & mortar retail sales involves a store (space), 
warehouses (space) sales people (labor), inventoried 
items (material), shelving (equipment), and computers.

 When combined, input comprises the largest cost group 
that most companies will have.  Your offices, warehouses, 
people, trucks, inventory, production equipment, computer 
equipment are all input.   Therefore, to manage and reduce 
costs, it will be important that you understand input dynamics.

What you buy
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Input dynamics are defined by the following 
common attributes. 

You buy discrete amounts of input
Input purchases are clear (see Figure 1).  
When you lease office space, you know how 
much space you are getting.  Likewise, it is 
clear how many people you are hiring to 
work for you. As such, you will also see input 
referred to as static capacity because the 
amount you buy is fixed.  The 5000 square 
feet you’ve leased doesn’t vary.

There is a financial transaction involved 
with buying input
The process of buying input creates a 
discrete financial transaction involving 
money being transferred to another party.  
When you buy materials, you pay the vendor.  
When you hire someone, you pay them a 
salary.  When you lease space, there is an 
amount that you pay to the holder of the 
lease.  There is no ambiguity associated with 
what you buy and at what price.2

The cost of the input is independent of 
how it is used
When you buy input, the cost is tied to what 
you buy, not how you use it.  For example 
the hourly worker gets paid $10 per hour 
whether she does nothing or does an infinite 
amount.  

Input costs vary only with what you buy
Although types of materials and labor are 
considered variable costs, the truth is, costs 
only vary with how much you buy and the 
price.  Nothing else.

Input dynamics

Entity What you buy
(examples)

Space Area (square feet)

Labor Time (hour, year)

Material Discrete items (count)
Weight (lbs, kilograms)
Liquid volume (gallons, liters)

Equipment Physical units 

Technology Storage space
Network & hardware speed
Access units

Figure 1: When you buy input, you buy it in discrete units.

2  There is often confusion about net prices, where you receive an end of the period kickback.  For example, you buy an item for 
$10 and at the end of the year, the vendor gives you $1, creating an apparent net price of $9. This is more an accounting 
transaction and doesn’t represent the true dynamics of cash flow.
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The second type of capacity is output capacity, or output, which 
represents how you use the input you’ve bought.  This output can 
be manifested in multiple ways; it can be the number of meetings 
you can attend, the number of phone calls you can make, the 
number of sales calls you can perform, the number of invoices 
you can process, the number of offices you configure, or the 
number of cars you can produce.

Output has common attributes too.

Output is not fixed
The amount of output you can create may change.  For example, 
the same person can work separate eight hour days and have 
different levels of output for various reasons: 

Changes in mood and physical condition,
Reports they create may have different amounts of 
information required, 
Customer service calls are never exactly the same, 
Machines break down or run at different speeds.  

Output is often referred to as dynamic capacity because of this 
variability.

There is no financial transaction involved with creating output
When the company consumes input, there is no financial 
transaction involved.  How you configure an office has nothing to 
do with the lease price.  The transaction is the purchase of the 
space, not its use.  By purchasing the input, you have access to it 
to perform work.

What you do 
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Capacity dynamics
The combination of input and output creates 
a basis for how most organizations work.  In 
Figure 2, you can see that companies buy 
input, and it is consumed by either waste or 
purposeful use.  This is true regardless of the 
industry.  For instance, in healthcare, the 
groups buy hospitals (space), medical 
doctors, nurses, and other workers (labor), 
beds, diagnosis machines, tools for 
treatment, (equipment), medicines, linens, 
uniforms (materials), and substantial 
information technology resources (IT) and 
consume them to care for patients.

The financial dynamics are simple.  The cost 
of input is based on the units of input you 
buy (see Figure 1) and its price.  With space, 
for example, you buy area.  One of the input 
attributes (page 4) is that the cost varies only 
with how much area you buy and its price.  
This means that the cost of input is 
unaffected by how you use it (see Figure 3).  
Therefore, what you pay to have your input 
and how it is used are mathematically 
independent.
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Figure 3: When the values on the vertical axis 
(cost) don’t change with values on the horizontal 
axis (output/use), the values are mathematically 
independent.  If there were a dependent 
relationship, you may assume that more output 
changes the cost, as happens when buying 
piecework.  With piecework, you pay based on 
output.  However, capacity costs don’t change 
based on how they are used, only with how much 
you buy.  So they are mathematically independent

Figure 2: Capacity dynamics involves 
buying input, creating output that is used 
for doing work.
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Capacity Mapping
All companies can be understood by modeling its capacity and how its used.  The inputs will 
describe what you are paying for and the outputs will describe what you are creating from the 
inputs.

Business Dynamics & Research has developed an extremely powerful approach called 
capacity mapping that creates a clear understanding of a company’s inputs (costs) and 
outputs (work & waste).  From these maps, you can perform what-if analyses to assess the 
impact your improvements will have on your processes and the cost implications.  This is one 
of the most clear and effective ways you will ever see to understand and model 
improvements and cost reduction opportunities.

If interested in learning about the approach to use with your improvement opportunities, 
please contact us at info@bdrco.org.

Key insight
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If the ideas described previously are 
true, there are four significant 
business implications that result.
1.Work and activities do not cost 

anything

2.Increasing efficiency will not 
reduce costs

3.You only manage costs by 
managing what you buy

4.Techniques used to “cost” 
activities and work are invalid

Implications
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We want to know 
how much work 
costs.  For 
instance, how 
much does it cost 
to process an 
invoice, handle a 
customer service 
call, hire a new 
employee, or to 

build a car?

We determine these costs by allocating 
costs to work and work products.  For 
instance, labor and material costs are 
allocated to items being manufactured.  
Labor costs are allocated to phone calls to 
determine the cost for a customer service 
call.  This creates a number with a dollar sign 
that is believed to be the cost of doing work 
or performing an activity.

This runs contrary to the math, however.  In 
Figure 3, we established that input cost is 
independent of output.  Processing invoices, 
handling customer service calls, replacing 
furnaces, or building exotic sports cars are 
all output enabled by input.  In that context, 
activities and work do not cost anything.

Ask yourself:
If work costs money, where do activities such 
as processing invoices, hiring employees, 
and going to meetings show up in your 
financials?  

If you stop doing these things, do the costs 
disappear?  No.

Manufacturing costs are not excluded 
mathematically even though the government 
requires that costs be calculated and 
inventory assets tracked.  The costs 
allocated to producing an item are primarily 
input costs.  Direct labor and direct materials 
are input costs, as are burden costs, 
including indirect labor and indirect 
materials.  However, financial accounting 
rules require that costs be allocated or 
traced, and either placed on the balance 
sheet or on the income statement once sold.

Because financial accounting requires it 
doesn’t make it a mathematically valid 
concept.  It just validates the need to do it 
for reporting purposes. You are still free to 
manage capacity and then allocate it to 
satisfy the need to report numbers.

Activities do not cost
Ask yourself:
If work costs money, 
where do activities such 
as processing invoices, 
hiring employees, and 
going to meetings show 
up in your financials?

What is the purpose?
What is the purpose of activity costs?  For manufacturing, it makes sense for two reasons even though 
the practice is mathematically wrong.  
1. It helps keep track of inventory assets being created.  Items created and not sold are assets to the 

company, and allocating helps keep track of what was involved with creating the assets.  These 
assets have calculated financial value that is represented on the balance sheet.  People answering 
phones, going to meetings, and processing invoices, however, do not create assets.

2. Costing products is required by the government for reporting purposes.  There is a line on the 
income statement where the cost of sold products is listed.  There is no requirement for companies 
to report business process costs and the output from these processes is usually not sold.

Instead of trying to find a “cost” of work, focus on the “worth” of the capacity consumed.  This 
provides the same information without the risk of assuming that activities have a financial impact.

Key insight
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Overstating savings
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There are two primary types of costs that companies 
consider.  Cost as an expense and cost as effort or 
consumption.

With cost as expense, there is a clear financial 
transaction.  For instance, you buy a printer for $500.  

Cost as effort, however, does not involve a financial 
transaction.  If you ask IT to install the printer, there is no 
financial transaction at the company level (There might 

be to your budget, but not to the company, so there is no cash impact to the 
company).

Trying to put a cost on the consumption of input does not work.  You are forcing a 
financial transaction where one does not exist.  Activities do consume input, but 
there is no associated cost.  

By forcing a cost where there isn’t one, you will create confusion.  You are 
attempting to equate cost as effort to cost as expense when they are not the same 
thing.  There is a substantial cash difference to your company between spending 
$500 on a printer and using $500 worth of an IT staffer’s time.

Ask yourself:
If there is no financial transaction when performing activities, how will your company 
spend less money by reducing cost as effort?

Equating cost as effort to cost as expense is an incorrect and dangerous practice.  
They are in no way equal, financially, mathematically or logically.  Allowing them to 
be considered equals will undermine performance, and increase the risk of over 
promising benefits and not realizing results.

Ask yourself:
If there is no financial 
transaction when 
performing activities, 
how will your company 
spend less money by 
reducing cost as effort?



A common 
belief is that 
increasing 
efficiency 
reduces 
costs.  
Under this 
assumption, 
companies 
will spend a 

substantial amount of money and time on 
programs such as lean, six sigma, process 
re-engineering, and information technology 
expecting substantial financial returns.
This is a mistake.  
Ask yourself:
How many efficiency programs that promise 
large dollar savings realize their promise? 
Can we look at your financial statements or 
ledgers and find promised value?
About a decade ago, Oracle promised 
$1billion in savings from using its own 

software.  The numbers are nowhere to be 
found in their financial statements.3

If the capacity ideas are true, increasing 
efficiency alone will not reduce costs (Figure 
4).  When you buy input, it is consumed by 
work and waste.  Improvement opportunities 
reduce the waste and increase output, but 
they do not reduce what you are buying; 
input.
When your lean program or highly paid 
consultants promise large savings from 
efficiency improvements and ERP 
implementations, it is highly likely that you 
will not realize these benefits.4  The reason is, 
their value proposition puts a dollar value on 
cost as effort (see page 9), and they assume 
that by eliminating waste and simplifying 
processes, the are reducing cost as effort.  
However, all they are doing is increasing 
output.  Since there is no financial 
transaction with output, there will be no cost 
savings. 

Efficiency will not reduce costs

3  R.T. Yu-Lee, “Margin Improvement: more than a notion” Industrial Management (July-August 2005) p 21.
4  See, for example, R.T. Yu-Lee, “Proper Lean Accounting” Industrial Engineer (October 2011) pp 39-43.
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Figure 4: Notice that the input that you buy remains constant as waste is 
eliminated.  This means that your cost has remained constant as you have 
become more efficient.

The amount 
of input you 
buy

Ask yourself:
How many efficiency 
programs that promise large 
dollar savings realize their 
promise? Can we look at your 
financial statements or ledgers  
and find the promised value?

How the input 
is consumed
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When you 
take input 
costs and you 
allocate them 
to output, you 
create a curve 
like that seen 

in Figure 5.  This is an isocost or “same cost” 
plot.  The way you read it is, the top line may 
be $20 being allocated to output.  The next 
lower line may be $15 allocated.  Each line 
represents a single cost amount being 
allocated

This curve suggests the following: 
1.  Costs go down as you increase output.  
2. The benefit of lower costs decreases as 

you increase output.
3. It is cheaper to spend $20 and produce 

ten units ($2 per unit) than it is to spend 
$10 to make four units ($2.50 per unit).

Each statement is false.
1. Costs do not decrease with output.  There 

is not a situation where it will be cheaper 
to produce 20 vehicles than two.  At a 
minimum, the costs will be the same if you 
are consuming existing inputs.

2. Logically, being at a lower cost should 
provide more benefit to a company as 
output increases, not less.

3. How is it cheaper to spend $20 than it is 
to spend $10?  

Ask yourself:

If there were only demand for four units, 
would you rather spend $10 to create 
them or $20?  

Business Dynamics & Research believes that 
the cost per unit is just efficiency.  Cost per 
unit is calculated by taking the cost of input 
and dividing it by output. 

cost/unit = input/output

If you reverse this equation and divide output 
by input, you have the definition of efficiency 
(Figure 6).

efficiency = output/input = (cost/unit)-1

Efficiency compares output to given levels of 
input.  A common example of efficiency is 
used in the automotive industry.  A car that 
can travel 30 miles (output) on a gallon of 
gas (input) is more efficient than a car that 
goes 20 miles on a gallon of gas. 

Efficiency also explains the three incorrect 
interpretations related to the cost/unit curves 
in Figure 5.
1.  Efficiency goes up as you increase 

output.  You are more efficient making 20 
items for $20 than 10 items for $20.

2. The benefit of being efficient increases 
with more output.

3. You are more efficient making ten units at 
$20 than you are making 4 units at $10.  
Note that over producing in the name of 
efficiency is not productive (see Figure 7) .  
Output should be aligned with demand, a 
concept we call “The cost to meet 
demand.”

Cost per unit
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Figure 5: This is the traditional cost curve, a hyperbola, that is 
created by dividing a cost by output.  Each color represents a 
different cost.
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Figure 6: By taking same data used to create the charts in 
Figure 5 and flipping them upside down, cost per unit 
becomes efficiency.  Each color represents a separate cost.

Ask yourself:  
If there were only demand for 
four units, would you rather 
spend $10 to create them or 
$20?  



In a recent 
discussion about 
advanced 
manufacturing, 
the president of a 
major machine 
tool company 
remarked how he 
had recently 
walked the floor 

of a client, and saw very expensive machines 
sitting idle.  He suggested, somewhat 
nonchalantly, that this was a significant 
waste and that expensive machinery should 
be running.  

What if there were no demand.  Should the 
machines still run?

Ask yourself:
Why is it less wasteful to overproduce, 
making making something for which there is 
no demand, than it is to not produce 
anything at all?

When you buy equipment, the price of the 
equipment is the same whether you use it or 
not (Figure 3).  The output you create should 
be aligned with the need for what you are 
creating.  For instance, if the demand for 
assembling coffee mugs is 10 per hour and 
your automatic coffee mug assembling 
machine can assemble 30, you should be 
assembling 10.  Assembling 20 extra mugs 
is wasteful in multiple ways:5

It consumes excess material, labor, and 
space capacity
It increases transaction costs such as 
utilities unnecessarily

By overproducing, you are efficient, but not 
productive (see Figure 7). Producing more 
than you need will not change the cost of the 
inputs you buy.  But it may increase other 
costs unnecessarily while creating excess 
output.6

What about asset utilization?

Figure7: When demand is less than your output, you have two choices.  Produce what is required or produce more.  
As you see on the left, output aligned with demand suggests idle time is purposeful.  On the right, what you see is 
that overproduction becomes additional waste. 
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Idling & Excess Capacity
It is important to understand why you have the excess output capacity that leads to idling.  Although it 
is not cheaper to use equipment beyond need, the fact that you have equipment that exceeds demand 
is an area to review.  When you have excess output capacity, many times it is because you are buying 
more input than needed.  

Key insight

5 See, for example, T. Ohno, Toyota Production System: Beyond Large Scale Production (Cambridge, MA: Productivity Press, 1978), 
pp19-20 where Ohno, the father of just-in-time (precursor to lean), lists overproduction as one of the original seven wastes.  Each 
waste involves the mismanagement of capacity.  For a description, see R.T. Yu-Lee, “Proper Lean Accounting” Industrial Engineer 
(October 2011) pp 39-43.
6  Always be concerned about overproduction.  It may lead to false information about how much input capacity you need to buy, 
because your demand signals are artificially high.  This leads to a perpetually high cost scenario.

Ask yourself:
Why is it less wasteful 
to overproduce, making 
something for which 
there is no demand, 
than it is to not produce 
anything at all?
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Stop costing
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In quantum mechanics, there is 
a idea known as the observer 
effect.  The suggestion is that 
the techniques used to observe 
something may change it.  For 
example, using waves to 
determine the location of an 
electron will physically move the 

electron.  Consider what would happen if every time your GPS 
system tried to determine your position, it physically moved 
you to another location!

This has led to the thought that perhaps exact information 
about things such as the position of an electron cannot be 
known.

Although not exactly the same, something similar exists with 
costing.  The technique you use changes the result.  Three 
people can allocate the same input costs and come up with 
three entirely different numbers depending on their allocation 
approach.  How do you know which one is right?  They say 
the person with a watch knows what time it is.  The person 
with two watches has no idea.

Each way one allocates is arbitrary.  One approach uses 
activities.  Another uses standards.  Yet a third uses value 
streams.  A fourth, called peanut buttering, applies the same 
value to everything.  Since you are trying make input costs 
behave in ways they do not, any approach is equally 
acceptable and equally incorrect.  Allocating input costs 
creates curves like the isocost curves found in Figure 5.  This 
is not how input costs behave (Figure 3).

Ask yourself:  
If there were a one true cost, why don’t the different 
approaches converge to this single value?  

Perhaps there is no true cost.

To calculate a cost, one must 
1. Select a method to allocate costs
2. Create an artificial cost dynamic that is not how your 

company experiences the cost (e.g. Changing a fixed 
cost, hourly wage, into a variable cost, cost per output)

3. Force a non-existent financial relationship by allocating 
input to output (they are independent - Figure 3)

4. Put a financial value on something that has no financial 
transaction involved (cost as effort p.9)

One must question the relevance of this practice.

Ask yourself:  

If there were one true cost, 
why don’t the different 
approaches converge to 
this single value?  



Many 
business 
cases and 
value 
propositions 
will use 
efficiency and 

cost as effort improvements as sources of 
cost savings.  Even when you are on the 
same isocost curve (Figure 5), they will 
express improvements as cost reductions.

For instance, assume you have a $15 per 
hour customer service representative making 
phone calls.  You may say that if you can 
increase the number of calls from 3 per hour 
at a cost of $5 to 5 per hour at a cost of $3, 
they will save $2.  Where does this $2 show 
up when the person answers two more calls 

in an hour?  Or the $100,000 per year 
executive whose efficiency was increased by 
10%.  Where will this 10% cost reduction 
show up in your financial transactions?

The answer is, neither will show up because 
there are no cost savings.

Ask yourself this:
How do you reduce costs without reducing 
how much money you spend?

There are only two ways to reduce costs: 
buy less or buy cheaper (Figure 7).  The key 
to doing this understanding how efficiently 
you are creating output and put yourself in 
the position to buy less input.

Reducing costs

Figure 7: When buying input, there are only two ways to reduce 
costs; either buy less, or buy the same thing cheaper.  For 
instance, if you want to reduce space costs, you either have to 
reduce the total area you are buying, or find a location that offers 
the same amount of area at a lower price.   Using it more 
efficiently will not reduce the price, but it may enable options 
(see Key Insight below).

Buy less Buy cheaper, $1 < $2

Ask yourself this:

How do you reduce costs 
without reducing how much 
money you spend?

Efficiency enables cost reduction
Efficiency does not reduce costs, it enables you to make decisions that will reduce costs.  Here is an 
example.
Assume your input is two people paid $15 per hour each to answer phones.  Each can answer five 
calls per hour for a total output potential of ten calls per hour.  If there is demand for seven calls per 
hour, you will need the two people to answer calls.  However, if you could increase the output of each 
person to seven through efficiency improvements, you total output potential is now 14 calls per hour.  
However, your input cost is still $30 per hour.  You have just become efficient, but you are still on the 
same isocost curve.
This improvement enables you to make decisions.  You can choose to reduce your input cost by 
reducing one person, or you can choose to keep both.  The improvement enabled you to reduce costs 
if you choose, but it did not affect costs; only efficiency.

Key insight
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Suggestions
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The purpose of this white paper is to share how important 
capacity management is to your company.  You buy it and 
use it, and the most successful companies use capacity 
the most efficiently and productively so that they can 
create the most positive financial performance.

Here are a few takeaways:

Input is your source of capacity costs, and should 
be your focus when managing costs.  How you use 
it will not change costs, but being efficient with it 
may reduce how much you need to buy.

Output is usually the focus of improvement 
activities such as lean and information technology 
improvements.  Align output with demand and that 
will help improve your productivity and enable you 
to make better cost decisions.

Work does not cost you anything, so stop trying to 
cost it!  Accounting approaches such as activity 
based costing will lead you down the path towards 
suboptimal decision making and financial 
performance.  If there are times where a cost for an 
item is required, such as for reporting purposes and 
for clients who require it.  In those cases, consider 
using the worth of the capacity being consumed 
rather than calling it a cost.  That will eliminate 
confusion and ambiguity.
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