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We turn good ideas into great products.

We are proud to announce
that the US Patent and Trade-
mark Office recently issued
Patent Number 7,527,612 de-
scribing a novel system for ac-
tively cooling the human
body. A second patent is
pending.

The Department of Home-
land Security funded our early
research and development in
this field. Their goal was a
device that would cool a
worker who is “fully encapsu-
lated” in a protective barrier
garment. Such garments are

Porticool Patent Issued

typically used to protect spe-
cialists from chemicals, bio-
logical agents, or radiation.
Unfortunately, these gar-
ments also induce severe
heatstress in the wearer.

Porticos engineers conceived
of a novel approach to active,
self-contained cooling.
Months of engineering and
experimentation resulted in a
prototype that is highly effec-
tive, lightweight, and com-
pletely portable. Further-
more, it does not require

modification of the protective
garment!

Early success resulted in for-
mation of Porticool, Inc., a
company focusing exclusively
on continued development
and distribution of the Porti-
cool Personal Cooling System.
Porticool, Inc. is now working
in partnership with Geomet
Technologies to get this prod-
uct into the marketplace.

PORTICOOL

— CREATIVE COOLING SOLUTIONS
==

RTP Deck Party

Porticos was a sponsor of the 2009 Annual RTP Deck Party. Porticos
founders Sean Ahr, Kevin Carpenter, and Greg Patterson shared
drinks, hors d'oeuvres, and conversation with representatives from
many of the technology companies in the Raleigh-Durham area. We
enjoyed seeing old friends and making some new ones.

Porticos presented our capabilities in R&D, Product Development,
and Engineering Consultation.




Product Launch Announcement

Motorola has launched the MT2000, a next-generation mo-
bile terminal. Porticos, Inc. provided extensive mechanical
design and development expertise for this product. The Mo-
torola MT2000 is a hybrid — a ruggedized scanner and a so-
phisticated mobile computer.

The 13-ounce unit features a rugged and ergonomic pistol-
grip design, a 21-button keyboard and large color display.
The terminal is designed for tough use in retail and indus-
trial settings, and is rated for IP54 water resistance. The
MT2000 is also designed to withstand severe drop, shock
and tumble requirements as well as harsh environmental
conditions. For this extensive design and development ef-

fort, Porticos’ mechanical development team integrated with
other disciplines from Motorola, collaborating to produce a
game-changing product.

Part 11 in this 12-part series focusing on the
development of ideas into viable products...

THE Bus

Greg Patterson, CTO

Successful ideas need to be backed up by the numbers. Everyone’s idea is the greatest idea to
them but if the return on investment doesn’t offer an attractive return then it’s probably not worth
going forward. What is an attractive Return on Investment (ROI)? There isn’t a firm number, it
does depend on the circumstances but a good goal is 10:1. For every $1 you invest you would want
to get a return of $10.

I find the best way to determine the ROI is by creating a spreadsheet that organizes all invest-
ments (expenses) and revenue. Once you have these two categories defined, the ROl is a simple cal-
culation (revenue / investment). Unfortunately determining the investments and revenue are not as
straight forward. There are inputs and assumptions you have to make. The goal is to make your in-
puts as accurate as possible. It is worth noting that regardless of whether you plan to license the tech-
nology or manufacture and sell the product yourself; you need to calculate the ROI from the perspec-
tive of manufacturing and selling the product. The reason is because you need some of those num-
bers to help determine the potential royalty and also because it will help you in your negotiations
with the licensee. The more prepared you are the better your chances of interesting a buyer and ink-
ing a good deal.

(continued on pg 3)
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(continued from pg 2)

We begin by discussing the return on investment calculations from a manufacturing perspec-
tive, starting with the EXPENSES. The expense side of your spreadsheet will include a minimum of 3
areas for consideration; 1) material costs, 2) resource costs and 3) business related costs. Let’s look at
them each in detail:

Material Costs: This is the cost incurred in the manufacture of the product and can be bro-
ken down into several sub-categories.

Complete Parts List: Create a complete list of all parts that constitute the product. Eve-
rything from major components to the smallest parts like screws, tapes or labels. The
accuracy of your parts list or Build of Materials (BOM) is dependent on how well your
concept is defined. When in doubt, err to the conservative side.

Sales Volume Estimates: If you are developing an idea with an existing market, research
annual sales volumes of similar products. These numbers can be ascertained from
reading business and marketing publication in the field of interest. Now consider
how much of that market you expect to capture. Start small. The fact is it will take
time to wrestle much of the market from the current competition. You should not be
surprised to only garner 5% in the first full year with growth to 20% in year 5. If your
idea is in a new market area it will be more difficult to come up with a good estimate
of sales volumes, but the same principles of research apply. You just need to realize
that the resulting estimate will be less accurate and consider that accordingly when

looking at the ROL.

Component Cost & Tooling Estimates: Component costs are a factor of manufacturing
material (plastic, metal, wood, etc.) manufacturing processes (injection molding, pro-
gressive die, machined, etc.) and manufacturing volume. Typically the more you make
of something the less each individual component will cost. This is the result of being
able to spread setup and related tooling costs (fixed costs) over a larger number of
parts; thus reducing the cost per part. If you work closely with the material and manu-
facturing processes needed to build your product, then you might be comfortable
making cost estimates based on your experience. If not, don’t be afraid to contact
manufacturing sources and get preliminary quotes. Again, the accuracy of the quote
will be subject to the completeness of the design, so keep that in mind.

Manufacturing Costs: Consider any assembly and sub-assembly costs. This will be re-
lated to the amount of time it takes to do the assembly and the hourly rate. If you've
built a prototype then one way to estimate the assembly time is to just time the various
assembly activities. With regards to the rate, consider if it will be made domestically
or overseas and enter a value accordingly based on researching rates in those fields.

(continued on pg 4)
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(continued from pg 3)

Shipping and Handling Cost Estimates: Shipping costs will be a factor of manufacturing
location, customer location, supply chain management, product size and weight. For
small products like handheld type devices manufacture in Asia and sold in the US a
good estimate is 15 to 20 cents per assembled unit.

Miscellaneous Cost Estimates: As you might expect from the long list of inputs, esti-
mates and assumptions you have had to make in this section, the likelihood of being
100% accurate is slim to none. To compensate for unknowns, inaccuracies and mis-
cellaneous costs it is worthwhile to sum the costs you have calculated previously and
multiply by 20% to come up with an appropriate adder. This may sound like a lot,
but more often then not you will find yourself easily using up this cushion.

You are now able to calculate all expenses associated with the manufacture of your prod-
uct. Note that ROI goals are usually based over some period of time (typically 3-5 years)
so to get the total investment for material, multiply the cost per part by the volumes ex-
pected over the period and add the fixed costs (like tooling, etc.). This will be your total
investment in material over the period.

Resource Costs: This category takes into account the costs to design, develop and industrial-
ize the concept. If you are in the business of product design, then you will be well posi-
tioned to estimate this cost. If not you will probably be faced with some combination of
work you can do versus work you will end up outsourcing to a consultant or design firm.
You need to estimate how much effort is required. As you might imagine, it is directly
related to the complexity of the design and the manufacturing processes involved. As a
rule of thumb, most products take between 6 and 18 months to design and bring into
production. Design firms typically charge between $100 and $150 per engineering hour.
The number of engineers range from 1 engineer for simple products to a team of ten,
hundreds or thousands in the extreme cases like automotive or aircraft design. Assuming
you aren’t competing directly with Ford or Pratt & Whitney, you will most likely find
yourself needing between 1 and 5 engineers. Doing the math this can range from $100K
to $2M. You need to determine where in this range you expect to be.

Business Related Costs: These costs account for insurance, office space, utilities, marketing,
etc. While you might be tempted to assume that these costs will be negligible, the fact is
they can add up quickly. Product liability insurance can be very expensive, particularly if
the failure mode (regardless of the cause) can result in bodily injury. For example, one
simple product we developed and manufactured for the pet industry required $10K an-
nual liability insurance.

(continued on pg 5)
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(continued from pg 4)

Marketing is another area that can quickly add up. Recall from a previous chapter in this
series that focused on marketing that advertisement in publications or other print, exhib-
iting at trade shows, radio or TV adds are all valid marketing options. You will most
likely require some combination of these options, easily incurring $20K to $100K worth
of expense for even a simple product in a short period of time.

Now let’s consider the REVENUE side of the spreadsheet. The first step is to estimate how
much the product will sell for. There are two approaches to coming up with this estimate and both
are employed to gauge the accuracy of the estimate. The first approach is to calculate what the sale
price will be “Bottoms Up”; meaning start with the manufacturing price and end with the retail price.

Distributor Pricing: Take the material cost (minus tooling costs) you developed earlier and
multiply by 2. This will give you what the preferred distributor price would be. For exam-
ple if you calculated the manufacturing cost at $1, then you would sell to a distributor for
$2, netting you $1. It’s worth noting that this isn’t necessarily $1 in profit; it is simply a
$1 gain over the cost to manufacture the product. Out of this gain you need to pay for
fixed costs (like tooling, etc.) resource costs and business costs. Remember my example
for the pet product that required $10K for liability insurance? We would have to sell over
10K units per year just to cover that one line item if our net return on sales is only $1.

Wholesale Pricing: Take the distributor cost ($2 in this example) and multiply by 2 again.
This will give you the wholesale price (IE $4 in this example). This is the price that a store
would pay to buy the product and put on their shelves.

Retail Pricing: Multiply the wholesale price by 2 (IE $8 in this example) to get the suggested
retail price. This is the price that the end consumer would pay. Granted these factors are
budgetary only. The product might sell direct (no distributor mark up) to a retail chain.
Similarly the 2X factor can range to 1.3 or lower depending on the sell thru and other
factors; but in general a 2X factor is a good starting point.

Will the market bear this $8 cost? To answer this question we employ the “Top Down” ap-
proach by considering what the consumer might pay for the product. The easiest way to determine
the product sale price from this perspective is to look at the actual retail prices for competitive prod-
ucts. People might be willing to pay more for higher quality or more innovative features, but proba-
bly less then you would like to imagine. You are going to need to stay competitive with your pricing
to entice the buyer. Looking at our example, how does the $8 product stack up with the competi-

(continued on pg 6)
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THE Bus

(continued from pg 5)

tion! Be honest in your assessment. If the “Top Down” and “Bottom Up” approaches are in close
agreement, then you can feel more comfortable that your revenue projections are achievable. If you
are not sure, you might want to invest in the aid of a marketing company to do some price elasticity
studies, but bear in mind there is no guarantee of success.

Once the sale prices are estimated, you are now ready to calculate the overall revenue. Simply
multiply the sales volumes (recall you estimated the volume of sales while developing your material
cost estimates) over the 3-5 year period by the distributor sale price. If you want to be more accurate,
consider what % you plan to sell to distributors, retail or direct and factor those additional revenues
into your equation. Be careful not to use this practice to make a poor return marginal. You will only
be fooling yourself. ROI can now be calculated. How does it compare to the 10:1 goal?

If your plan is to license the technology, you need to do a few more calculations to determine
the return on investment from a licensing perspective. This is because the ROI you have just calcu-
lated assumes you will be manufacturing and selling the product but as a licensor of the technology
you will most likely not be involved in all of those same practices. Starting with the investment side
of the spreadsheet you would eliminate the material costs expense except for costs you do expect to
incur such as prototype costs, etc. Evaluate resource and business expenses similarly by estimating
how much of these two categories you will need. As a minimum you will need to devout some time
and resources to developing the idea to the point that potential investors would be able to fully ap-
preciate the concept. Similarly, marketing costs will probably diminish greatly since the company you
are licensing the technology to would most likely already have advertisement and sales channels.

Next consider the revenue side of the spreadsheet. First and foremost, your revenue would be
based on royalty from the sale of the product. Royalty agreements are varied and highly dependent
on negotiations, market potential, etc. However a typical agreement would be based on some % of
the revenue generated from the sale of the product. Basically we are talking about the distributor sale
price time sales volume time some % for royalty. Assume a royalty percentage of 10% in your calcula-
tions. This will give you what your revenue from royalty will be. One thing worth noting is that it is
not uncommon for the licensor to get some up money up front; basically a good faith payment to
show the licensor that the licensee will have incentive to go forward with the technology and take it
into production. My recommendation is that you not consider that in your revenue calculations.
There reasoning is two fold. First, these up front payments are not guaranteed. Second, when they
are given they are quite often considered advancements on the royalty. Effectively they are diluted
when sales volumes start to reach the targets you've already accounted for in the royalty payments.

(continued on pg 7)
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(continued from pg 6)

You are now capable of calculating the ROI from the licensing perspective. How does this
ROI look? One thing you should notice is that the ROI is substantially less then the ROI from a
manufacturing and sales perspective. This is indicative of the risk versus rewards philosophy we dis-
cussed in previous chapters.

We've focused on a lot of numbers and assumptions in this chapter. Hopefully you haven’t
been scared off by the process or level of effort required. Don’t overlook these important steps.
While most inventors are more interested in the benefits to mankind that their technology affords,
the fact is all businesses must generate revenue. At the risk of stating the obvious, the revenue must
equal or preferably exceed expenses. Otherwise you won’t be in business long. So take your time
and do the proper research to make sure your idea will yield the ROI you need to justify the risk be-
fore you invest too much of your time and money.

To help you in your calculations we have created a sample spreadsheet built in MS Excel to
guide you. Either click on the link in this newsletter or you can find it by clicking on the Product
Development Engineering Tools icon in our website. Good luck!

WELCOME TO THE NEIGHBORHOOD

Porticos is excited to announce that Device Solutions Inc. will be
moving in next door to us and leasing our office space.

Porticos and Device Solutions have worked together on many pro-
jects over the years and have developed a strong partnership that
can provide mechanical, hardware and software support for custom-

ers seeking complete solutions.

Please join us in welcoming Device Solutions to the neighborhood.

COMMENTS? Via Mail: Porticos, Inc.

1012 Copeland Oaks Drive

Please feel free to direct any comments Morrisville. NC 27560
or questions about POTtiCOS or our Vla Phone~ 919‘4‘68’0033 X 153
newsletter to Greg Patterson. Via Email: greg.patterson@porticos.net
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