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Diagram 1
Product Profitability

Product A Product B
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Assembly Assembly
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Machine 2
1 Hr / Unit
I
SV ( RM
$10/Unit $15/Unit

Contribution Margin:i

Price — Material - Labour

A: (50-10-3.5hr * 10) = $5 / unit
B: (60-15-3.5hr * 10) = $10 / unit

Available Capacity:?
7 x 24 x = 168 hr per week
Labour = $10/hr

Demand:3
M/C #1: 100x1 + 50x2 = 200 hrs
M/C #2: 50x1 =50 hrs

M/C #3: 100x1.5 = 150 hrs
Assembly: 100X1 + 50x.5 = 125 hrs

Net Profit:
B: 50x(60-15) + 68x(50-10) — 168x5 =
2250 + 2720 - 1680 = $32904

A: 100x(50-10) + 34x(60-15) — 168x5
= 4000 + 1530 — 1680 = $3850°

Profit Velocity ($T/CR)
A: (50-10)/ 1 = $40/ hr
B: (60-15)/ 2 = $22.5/ hr

Are you still

competitors?
by Jack Warchalowski - Constraints Management Systems Inc.
February 2010

losing profitable business to your

Have you ever heard someone say “We are losing money every time we ship an order to
this customer”. Have you ever wondered how it is possible that companies with
profitable products go bankrupt or have a net loss?

Consider a company that produces only 2 products: A and B (shown in Diagram 1).
Product A is produced from Raw Material costing $10 per unit. This product must be
processed on Machine 1, Machine 3 and Final Assembly at the rates specified in Diagram
1. Product A is sold at a price of $50 each and its demand is 100 units per week.
Product B, in a similar fashion to Product A, gets produced from Raw Material costing $15
per unit and requires Machine 1, Machine 2 and Final Assembly at the rates also
specified in Diagram 1. Product B is sold for $60 each and its demand is 50 units per
week. Which product makes more money for the company? (Please take a moment to
answer this question for yourself.)

Contribution Margin analysis? (sales less material costs less labour) clearly demonstrate
that Product B is a more profitable product (overhead allocations were omitted to simplify
the discussion). However, in order to maximize profitability of this company, we first have
to decide which product to prioritize, since we don’t have enough capacity to satisfy the
market demand for both products (168 hours available per week? vs. 200 hours of M/C #1
required to produce A and BS). It stands to reason that we should first produce the
product with the highest Contribution Margin (Product B) and then use the remaining
capacity for the remaining products (Product A).

In order to demonstrate the profit impact on the company overall, we need to calculate the
net profit associated with producing all B and some A. Since the demand for B is 50 units
per week, we need 100 hours (50 x 2 hours) of production capacity for B, leaving only 68
hours open for Product A. This scenario? leads to the company generating $3,290 of net
profit.

What if we decide to be even more diligent in our analysis and, for the sake of argument,
calculate the net profit impact of the opposite decision — maximize production of Product
A (with lower contribution margin)?

Under this scenario®, we can produce all 100 units of A and fill the rest of capacity with 34
Product B (100 + 34x2 = 168hr). The net result of this decision would be a higher
($3,850) net profit. How is this possible? Didn’t the decision to focus on the product with
a lower margin just lead to the company generating more net profit? What's going on
here?

In our example, we decided to challenge the widely held belief that profit / contribution
margin of a product is the best indication of a company’s profitability. In most situations it
is NOT. In fact, in our experience advising literally hundreds of clients, Contribution
and/or Profit Margin is a totally arbitrary and completely misleading calculation.
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Throughput Velocity vs. Profit
Margin
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These graphs compare Throughput
Velocity (Blue Line) to Gross Margin
per product (Red Line) and to Annual
Production Hours (Red Bars below).

Throughput Velocity vs. Production
Hours on the Critical Resource
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“Contrary to most companies’
strongly held belief, there is not a
positive correlation between
products with high Profit Margin
and company’s profit.”

The previous conclusion has very large implications on several important sales and
marketing decisions, such as: which markets to focus on, which business to accept, how
to develop new products that maximize profit, and which customers to further develop
long term relationships.

The profitability of a product and its associated impact on the net profit of a business
cannot and should not be measured using profit margin. Therefore, what is an
acceptable substitute?

Using the same example as above, it should be easy to see that Machine 1 sets the pace
of the entire operation and should be considered a critical resource (i.e. it has the least
capacity). Profitability is best determined by rate of dollar contribution of each product on
this critical resource. This is measured by taking the difference between a product’s
sales price and its totally variable cost (usually raw material) and dividing it by the
production rate on the critical resource.

We define $ Throughput ($T) as the difference between product price and its raw material
cost. $T for Product A is $40 (50 - 10) and $T for Product B is $45 (60 — 15). Dividing $T
of each product by its production rate on the critical resource (CR), results in a measure
called Throughput Velocity (TV = $T / CR time).

. TV for Product A is $40.00 / hour ($40 / 1hr) and,
. TV for Product B is $22.50 / hour ($45 / 2hr).

In all instances, this measurement of product profitability is perfectly aligned with a
business’ net profit — higher TV for Product A and higher net profit impact.

Manufacturing businesses need to understand their products’ Throughput Velocity (TV) if
they are to maximize profit in these challenging times. Using profit margin analysis to
accept or reject new business will unavoidably lead to too many wrong decisions —
allowing your competitors to take more of your business. Using Throughput Velocity
based decisions will enable you to properly analyze pricing, select profitable products and
customers, and target market segments that may have looked previously unprofitable.

CMS RoadRunner — Business Performance Intelligence

Business Performance Intelligence (BPI)
module, part of our CMS RoadRunner Software,
enables continuous Throughput Velocity B

- - — g
measurement. BPI also provides an overview - o=
of vendor performance, market, customer and o
product profitability. It helps to direct sales and ]

marketing activities, enables pricing evaluation
and assists manufacturers redefine areas of
profitable business.

Jack Warchalowski is the President & CEO of Constraints Management Systems Inc. (CMS). CMS is a management anc
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