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Why Do We Need a “How-To” Guide for Technology Product Developers?
This “how-to” guide has been created to help North Dakota product, service, and process innovators to more effectively pursue the practical implementation of their ideas.  Central to this guide is a step-by-step approach to help entrepreneurs address and deal with intellectual property (IP) issues.  In addition, points of contact within the North Dakota University System (NDUS) are listed, along with other critical resources related to IP and product development.
You may be one of the many North Dakota entrepreneurs who is developing an idea, but really doesn’t know what to do “next.”  You’re not alone, but there is no perfect, fool-proof process to guarantee success.  However, this guide does outline several practical yet critical steps to be taken and common mistakes to be avoided in the development process.

Following are two case studies that demonstrate the importance of understanding the IP and product development process:
CASE #1: Mall Kiosk

An individual designed and developed a novel “portable” kiosk with implementation potential in shopping malls and large retail stores.  As this entrepreneur was working on his idea, he had not kept a journal of his development timeline nor documented any drawings or notes.  As a result, he had absolutely no way to demonstrate the date of invention for his idea.  To make matters worse, in his efforts to start making sales, he called several malls and retail stores.  In turn, he was asked to send out information kits.  In response, this developer sent out product drawings, application descriptions, and most other IP-related information pertaining to his idea.  In essence, he openly and willingly shared all of his potential IP with a public audience, with no legal effort to provide it any protection.  While this does not mean that the receivers have any intention to steal his idea, they certainly could if they wanted to, as the information had been publicly and willingly offered.  Worse is that this offer of information starts the “clock” on the IP protection process and may prevent anyone from ever owning any IP on this invention.
CASE #2:  Value Added Agriculture

A small team of private developers created a new way to process and market a common North Dakota commodity crop.  As expert producers, this team grew, harvested, and made a very tasty and interesting product.  As the team looked to develop this product, it decided to pursue mainstream retail (e.g., grocery and convenience store) distribution on its own, with the help of some development and promotion dollars from the U.S. Department of Agriculture.  While the ultimate outcome is not certain, several potential fatal flaws exist.  Even if the company gains mainstream distribution, it is essentially a single product firm without a key business concept.  The product will experience a life cycle (like all products do) and eventually die.  In addition, the more successful the effort, the more likely a major retail player (like Frito-Lay, for example) will get into this niche snack food market.  Inevitably, the development team will have virtually no chance to survive this kind of competition.  But what if these growers/developers had partnered with a major brand and had focused on doing what they do best – growing and harvesting a very high quality commodity product?  The team could then focus on its core strengths AND gain a more favorable long-term price for its commodity product through a licensing and exclusive supplier arrangement.
As these real-world case studies illustrate, the development process is complex and varying.  It is important to also note that this guide was created especially for technology product developers. Technology product development IS NOT RETAIL, and must be approached differently.

Types of Technology Inventions?
Now that we’ve established the basis for this guide, it is important to define technology and what constitutes a technology invention.  Technology can be simply defined as anything that makes your life easier.  This simple definition is important, as many times the assumption is that “technology innovation” equals “quantum leap.”  This simply isn’t true.
It is useful to break down technology innovations into two categories:

1. “Evolutionary” Technology:  This is an incremental advance in a technology field, such as taking desktop computing to mobile computing or cellular phones to cellular phones with built-in digital cameras.  Similarly, it might involve taking custom-built staircases to modular staircases made from just handful of components.

2. “Disruptive” Technology:  This is a “revolutionary” type of technology advance, which represents a “sea change” in an existing field.  Examples include taking the vacuum tube to the transistor to the integrated circuit, or migrating wired communications to wireless communications.

Although disruptive technology advances generally have a higher value than evolutionary advances, they are quite rare.  Most business opportunities revolve around incremental changes from one product idea to the next, or making connections between seemingly different fields to create something new.

Now that you’ve identified the technology innovation category for your idea, think about its “type.”  Types of technology inventions include:
1. Mechanical:  Can you draw your invention in 3D?
2. Electrical:  Does if use a battery or plug into an outlet?
3. Chemical:  Do you need to mix ingredients together?
4. Software:  Can it be displayed on a computer screen?
5. Other:  Could include new production methods, or new distribution processes, etc.
These are very general categories, and often product concepts have more than one component.  Understanding the category and type of technology invention is important and will help you more effectively pursue IP protection, as well as more efficiently target help from the NDUS if you need it.
New Product Development
New product developers must complete a “Q & A” and ask themselves three vital questions as they work to refine and commercialize their ideas:
1. What problem am I trying to solve?  You should be able to answer this question in one sentence.  If your idea doesn’t solve a problem, why would someone buy it?

2. Whose problem is it?  Once you’ve defined the problem you’re solving, you must determine whose problem it is, and how many have the problem.  This is true for consumer or business-to-business products.  If your answer is “It’s everyone’s problem!” then you are doomed to fail.  No one product ever has been a solution for everyone.  Developing your product with an “all things to all people” approach is a mistake.  In fact, it is better that your product isn’t for everyone.  In this way, you can more effectively target potential buyers and fine tune the important benefits your new product will provide them.  Make sure you are realistic about the amount of competition.  Again, if you believe you have “no competition,” you are also doomed to fail.  Address both direct AND indirect, or substitute, competition.  Make sure you are also equipped to effectively reach and communicate with your potential buyers.  This might require partnering or licensing, and probably means giving up some ownership and control.  Remember, being even a small part of something big is much better than keeping all of nothing.

3. What is the solution?  The solution can be a new product, service or process concept.

The most common and critical mistake in this Q & A process is in fairly and honestly assessing the market opportunity.  Most developers believe everyone will love and want to buy their product.  They also believe that 100% control and ownership of the project and its potential is required for them to be successful.  These are both common pitfalls that usually lead to product failure.

A Step-by-Step Guide
Now that we’ve reviewed some background material and identified several key concepts and frameworks, it is time to walk through the step-by-step process.  Remember, there is no one fool-proof, guaranteed way to ensure technology product development success.  However, the several key steps and critical components found in this step-by-step guide will help you better understand the process, find resources for help, and identify some easy to avoid, but common mistakes.

STEP 1:  Idea Generation

Remember, you must focus on what problem you are trying to solve.  Brainstorm as many solutions to this problem as you can in 25 minutes.  Write down all possibilities, and do not criticize anyone’s contribution.  Refine the solutions down to the best three possibilities, and start studying to see whether or not anyone has come up with these solutions before.  Studying whether or not someone else has ever “done this before” and whether or not it can actually be done by you is called “Technical Feasibility,” which is Step #2 in the process.

STEP 2:  Determine Technical Feasibility
This section is critical and forces you to not only look at if you CAN create a solution, but whether or not you SHOULD.  Critical questions to address include:

· Can you build it?  Can you build it in mass volume?

· Legalese:  Take the concept and reduce it to practice.
· Has anyone implemented this concept this before?

· Try to buy the product (in stores, online, etc.).
· Do a patent search at the U.S. Patent and Trademark Office Web site, http://www.uspto.gov.
· Should you build it?

· Is your invention novel and useful?

· Is there a market pull for your invention?  Remember: Necessity is the mother of invention.

· Technical Feasibility can be proved beyond a doubt by demonstrating a working prototype.

· Don’t demonstrate your prototype to anyone without a signed Confidential Disclosure Agreement (CDA) in place.

· Technical Feasibility may even be proved through documentation of the concept, using technical drawings and narrative descriptions of its functionality.

· Once again, don’t show your drawings or documentation to anyone without a signed CDA in place.

· NDUS institutions may be able to help an inventor prove Technical Feasibility, depending on what type of invention it is.
More information on how to pursue the items presented above are in the steps that follow.  Once you’ve addressed these questions and satisfied yourself that your idea is still viable, it’s time to build a business concept.

STEP 3:  Define Your Business Concept
Even the best ideas have virtually no chance of success unless they are part of a bigger business concept.  Following are two case studies that demonstrate the difference between a product and a business concept:
CASE #1:  Dessert “Bar”

A young woman loved cooking and was a great chef.  She specialized in making very sumptuous, gourmet (and very high calorie) desserts.  She decided that she should open a “Dessert Bar” – a retail storefront in the very posh part of downtown Big City, U.S.A., near the theatres, fine restaurants, and other high-end retailers.  If the story stopped here, she would have just created a series of products, actually a series of very good products.  Even so, these products and her bar would have had limited life and limited growth potential.  Fortunately, the story doesn’t end there.  The “bar” was just one part of her larger business concept.  In fact, the bar was really nothing more than a “loss leader,” a tool to get her to where she really wanted to be.  Over time, and as part of her original plan, she used the bar to create a “buzz” about the very cool, very indulgent, and very expensive products at her bar.  She used this buzz to gain distribution first through the fine downtown restaurants and then through upscale grocery outlets.  Next, she replicated this model in other Big City, U.S.A., downtown areas in the form of a franchise.  This business concept allowed her to leverage her product ideas (with limited potential) into a very large, scalable, and sustainable business.
How do you know if you have a product idea or a business concept?  Here are some tools to help you distinguish between the two:
· Product vs. Concept

· Product ideas rarely make money or survive the long term.  Because of changing markets and competition, single product life cycles tend to be short.

· Business concepts have a much higher probability of success.  They tend to include multiple products and revenue generating potential.

· You must also consider two additional items:

· Sustainability – What is the expected life of this concept?
· Scalability – Do I have a concept where I can double, triple, etc. revenues with proportionately small resources?
Remember, product ideas virtually never pay off big, but business concepts can.  If you can also sufficiently and realistically address the issues of sustainability and scalability, then you may be on to something very good.  So now that you have a business concept, what should you do?
STEP 4:  Opportunity and Market Assessment
This is truly an art form, but there are strategies and third-party services that can help.  There are key issues on which to focus, and this is an area where most technology product developers need outside help.  Here are some resource ideas and critical questions to address:
· Potential business partners will want to know if you have projected the target market size for your product concept and identified competitors.

· Primary marketing studies cost about $10K.

· This includes surveys and phone calls to competitors and potential customers.
· Secondary marketing studies can be relatively inexpensive.

· Web searches, databases, and library resources are used for this purpose.
· Technology valuation services identify target market niches and competitors, generally based on an Invention Disclosure Form.

· Foresight Science & Technology, Inc.

· Go/NoGo Assessment ($1.5K, 3 weeks)

· QuickLook Assessment ($2K, 3 weeks)

· Online catalog available at http://www.seeport.com/Foresight/catalog.html

· Wisconsin Innovation Service Center

· New Product Assessment ($595, 6 weeks)

· Online brochure available at http://academics.uww.edu/business/innovate/innovate.htm

Remember, you get what you pay for!  Do not expect a precise valuation of your concept.  Third-party market assessments are only rough estimates.  However, it does show your potential business partners that you grasp the importance of studying the market prior to product development.

STEP 5:  Intellectual Property Protection
This guide is not an outline of the cursory steps involved in getting a patent.  It addresses the larger and more important first IP question, “Should I?” and if so, “What kind?”  The basic forms of IP are as follows:
· Patents – Protect novel and useful inventions

· Utility – Usually highest value, with multiple claims

· Design

· Plant Variety Protection

· Copyrights – Protects authorship of books and even software

· Trademarks – Protects logos and marketing phrases

· Trade Secrets – Company keeps process a secret

All product developers must also be aware of the following items and process rules that can help create and protect IP:

· Keep a detailed Invention Notebook whenever you work on your product or service concept.  Always use an ink pen to write in this bound notebook, and sign and date all pages.  A witness to your invention should sign and date key pages periodically as well.

· Preparing an Invention Disclosure Form forces you to document your idea with drawings and a narrative description.  This serves as the first step towards filing a provisional patent application, but it does not publicly disclose your idea.  The Duke University Office of Science and Technology Web site (referenced a little later in this report) has an excellent Invention Disclosure Form for you to fill out to describe your invention.
· Before you discuss your invention with a potential client, business partner, or third-party developer, make sure that a Confidential Disclosure Agreement (CDA) has been signed.  An example CDA has been included with this report.
· DO NOT send your documentation to the other party, in either hardcopy or electronic formats.  Provide as little information to the other party as possible, namely in the form of a “Marketing Teaser” after the CDA has been signed.  Tell them just enough about the idea to spark their interest, without letting them now how you actually built the prototype.

· Filing a Provisional Patent application is an excellent idea before you discuss your concept with anyone.  However, once a provisional patent has been filed, you have only 12 months to file a Nonprovisional Patent application.  Seek the advice of an experienced Intellectual Property attorney if you wish to take this route, and be prepared for large fees.

There are several types of agreements all product developers should be aware of that can also help with the creation and protection of IP:
· Confidential Disclosure Agreement (CDA)

· A CDA is used when proprietary information on a technology is disclosed to another party.  Proprietary information may include any information related directly or indirectly to the technology that is not generally known to the public.  CDAs are primarily used when the recipient of the proprietary information regarding that technology wishes to evaluate the technology for their own contemplated use.  The non-confidential disclosure of proprietary information can destroy the value of that information, so it is very important that CDAs are put in place prior to that disclosure. 

· License Agreement

· A License Agreement is a binding contract between two parties (licensor and licensee), whereby the ownership rights in intellectual property is transferred from one party to the other.  So, the licensor gives permission to the licensee to make, use, or sell the technology.  The License Agreement serves as a record of the transaction and should act as a guide to direct each party in the successful implementation of the terms.  An exclusive License Agreement grants the sole rights to employ the technology to one licensee.  A non-exclusive License Agreement allows the licensor to grant similar License Agreements to other licensees.
· Option Agreement

· An Option Agreement is intended to carry the relationship of the licensor and potential licensee closer to a License Agreement.  An Option Agreement is meant to enable a potential licensee to evaluate a technology and decide if more substantive development is required.  It is designed to allow a company to license a technology with minimal negotiation.  The Option Agreement reserves a period of time after the company’s evaluation period for the potential licensee to elect to negotiate a License Agreement with the licensor.

· Material Transfer Agreement (MTA)

· MTAs are used to transfer biological materials from one institution to another.  An MTA is a contract between the owner of a technology and an institution governing the transfer of materials for research purposes.  These materials may include but are not limited to bacteria, cultures, nucleotides, proteins, plasmids, cell lines, transgenic animals, and pharmaceuticals.

Source:  Duke University Office of Science and Technology, http://www.duke.edu/web/ost/invention/iinstructions.htm 

Finally, if you decide that IP has value as a part of your business strategy, the following list shows which documents you may need to prepare and who might generate the activity:
· Invention Disclosure Form (You)

· Confidential Disclosure Agreement (You)

· Provisional Patent Application

· IP Attorney and/or Technology Transfer Office, generally less than $1K.
· Non-provisional U.S. Patent Application

· IP Attorney and/or Technology Transfer Office, generally less than $10K.
· Foreign Patent Application (Patent Cooperation Treaty – PCT).
· IP Attorney and/or Technology Transfer Office, often greater than $10K

· Bottom Line:  The more detailed your Invention Disclosure Form, the less it will cost you each step of the way!  Keep the number of billable hours to a minimum by providing drawings and narrative descriptions of your invention to your IP attorney.  The IP attorney’s value is in drafting claims for your invention.

· Documentation of your product or service concept is just as important as the prototype!
Remember, ownership of IP is nothing more than a license to sue.  Only a successful defense in court will validate that your IP has any value.  If you believe protecting your intellectual property is critical to the success of your business strategy and you don’t have the resources to spend $100,000 or more defending your IP, you should consider partnering.
To receive help in preparing the documents identified above or to get copies of the necessary forms, see http://www.uspto.gov.  Furthermore, an excellent Invention Disclosure Form is available from the Duke University Office of Science and Technology, and an example Confidential Disclosure Agreement has been enclosed with this report.
Lessons Learned from Best Practices Interviews
 “More savers than savees.”
The State of North Dakota has a lot of “saver” organizations to help small business owners fight their day-to-day battles.  In fact, according to one individual, there may be more saver organizations than companies that need to be saved.  A project “triage” group is a good idea, to ensure that a project gets to the right person or team within the North Dakota University System.  However, it is extremely challenging to make this happen in a timely and effective manner, because of the number of “savers” within the state, all who believe that they have the solution.  Word of caution:  Be careful.  There is a socio-political maze to traverse within the state.
“Be careful regarding who you show your invention to, unless you have properly protected the intellectual property beforehand.”

Make sure that you have some form of Confidential Disclosure Agreement signed before you show your prototype, drawings, or documentation to any potential business partner or even a potential customer.  If you disclose your invention publicly by trying to sell it to someone, it may actually hurt your chances to ever protect the IP and generate long-term revenue.  If you are unsure what to do from a legal perspective, contact one of the Technology Transfer offices at either the University of North Dakota or North Dakota State University.

“Understand what type of product or service that you are developing, so that you can seek technical assistance from the appropriate NDUS schools and departments.”

The most likely ideas to come from North Dakota inventors include the following:

· Mechanically-oriented ideas will be most prominent in a rural state (i.e., farmers and ranchers with ideas on how they can improve their operations).

· Copyrightable ideas.

· New service industry (i.e., retail) ideas.

Many concepts that are technology-based may require technicians to help refine the drawings and prepare a prototype.  The North Dakota State College of Science in Wahpeton has a number of technical programs which may be applicable to your project, especially in the areas of advanced manufacturing.  The Technology Department at the University of North Dakota will also be a very useful resource for helping to prototype mechanical systems.  Engineering departments at both the University of North Dakota and North Dakota State University can assist with design issues.  For more fundamental research, the biology, chemistry, and physics departments at UND and NDSU and the science and mathematics departments at the other university campuses will be able to provide some form of assistance or referral.

The RESS – Regional Engineering Support Services center was started at the University of North Dakota to help regional companies solve their problems with student and faculty assistance.  

Roughly one-third of NDUS faculty members are interested in working with industry, which has the potential to be an incredible resource for State of North Dakota entrepreneurs if they can tap into it properly.  However, as a word of caution to the faculty – about 95% of the time, conflicts of interest with respect to university employment arise because of two things:
· Faculty consulting agreements with companies

· Faculty startup businesses

Faculty should make sure that the Office of Sponsored Research or related office on your campus is aware of any consulting arrangement that you have made with a company before moving forward.

The Duke University model for patenting and licensing activity is one of the best around.  You can study the Duke model in more detail at http://www.duke.edu/web/ost/about/index.html.
For product developers that may seek advice from NDUS technology departments, a few fundamental questions should be posed:

· Can the project get done in a semester?

· Can the project be done by one person, or are more people required?

· Do you need an engineer to justify what you are doing?

· Do you need any marketing resources?

For engineering design projects that can be outsourced to UND and NDSU capstone senior design students, several questions should be asked up front:
· Can you wait nine months (September through May)?

· How many engineers do you need to work on the design?

· Is there a patent?
Points of Contact
North Dakota Small Business Development Center (Bismarck)
Christine Martin-Goldsmith

Director, ND SBDC
700 East Main Avenue, 2nd Floor
Bismarck, ND  58502
Phone:  701-328-5865

Fax:  701-250-4304
E-Mail:  Christine.Martin@und.nodak.edu
URL:  http://www.ndsbdc.org
University of North Dakota (Grand Forks)
Craig Silvernagel

University of North Dakota
Entrepreneurship Director

Gamble Hall Room 140-D
Box 8366
Grand Forks, ND  58202-8366
Voice:  701-777-2463

Fax:  701-777-2019

E-Mail:  Craig.Silvernagel@mail.business.und.edu
URL:  http://business.und.edu
Richard R. Schultz, Ph.D.
University of North Dakota
Associate Professor of Electrical Engineering
Upson Hall II Room 160
Box 4429

Grand Forks, ND  58202-4429
Voice:  701-777-4429

Fax:  701-777-5253

E-Mail:  RichardSchultz@mail.und.nodak.edu
URL:  http://www.und.edu/dept/sem/
James K. Petell, Ph.D.

University of North Dakota

Director, Technology Transfer & Commercialization

264 Centennial Drive

Twamley Hall Room 105A

Grand Forks, ND  58202-7095

701-777-6772

JimPetell@mail.und.nodak.edu
Administrative Assistant:

SusanRundquist@mail.und.nodak.eud
URL:  http://www.und.edu/research/
Bruce Gjovig

University of North Dakota

Director, Center for Innovation
Skalicky Tech Incubator

Ina Mae Rude Entrepreneur Center
Box 8372

Grand Forks, ND  58202-8372

Phone:  701-777-3132

E-Mail:  Bruce_Gjovig@und.nodak.edu
URL:  http://www.innovators.net/
Regional Engineering Services Center

University of North Dakota

School of Engineering & Mines

Ralph Johnson, Director

Department of Mechanical Engineering

Box 8358

Grand Forks, ND  58202-8358

Phone:  701-777-3412

E-Mail:  RalphJohnson@mail.und.nodak.edu
URL:  http://www.und.edu/dept/sem/
North Dakota State University (Fargo)
Dale Zetocha

Executive Director, NDSU Research Foundation

Director, Technology Transfer

1735 NDSU Research Park Drive

PO Box 5002

Room 124

Fargo, ND  58105-5002

701-231-6659

Dale.Zetocha@ndsuext.nodak.edu
Administrative Assistant:

Barbara.Magnusson@ndsu.nodak.edu
URL:  http://www.ndsu.nodak.edu/techtransfer/
Tony S. Grindberg
Executive Director, NDSU Research Technology Park

1735 NDSU Research Park Drive

Fargo, ND  58102
Phone:  701-231-7450
E-Mail:  tony@ndsuresearchpark.com
URL:  http://www.ndsuresearchpark.com/
Minot State University

Ji-Hee Kim, Ph.D.
Minot State University 

Assistant Professor
Office: Old Main 315B

500 University Avenue West

Minot, ND  58707
Office Phone: 701-858-3098 or 1-800-777-0750
Fax: 701-858-3127
E-Mail: jhkim@minotstateu.edu 

URL:  http://www.minotstateu.edu
Bismarck State College
Scott Klingenstein

Bismarck State College

Chair of Math, Engineering, and Physical Sciences

Associate Professor of Engineering

Jack Science Center, Room 124A
1500 Edwards Avenue

PO Box 5587

Bismarck, ND 58506

Phone:  701-224-5518
Fax:  701-224-5680
E-Mail:  Scott.Klingenstein@bsc.nodak.edu
URL:  http://www.bismarckstate.edu
Dickinson State University
Dr. G. Knude Swensen
Associate Professor of Business
Department of Business and Management
Stickney Hall 319
830 West 22nd Street
Dickinson, ND  58601

Phone:  701-483-2140
E-Mail:  Knude.Swensen@dickinsonstate.edu
URL:  http://www.dickinsonstate.com
Center for Rural Entrepreneurship

Phone:  1-800-279-4295, ext. 2333

E-Mail:  dsu.entrepreneurship@dsu.nodak.edu
Tim Kessel 

E-Mail:  Tim.Kessel@dickinsonstate.edu.

Peter Froelich

E-Mail:  Peter.Froelich@dsu.nodak.edu
Valley City State University

Kevin Cooper

Valley City State University

Instructor, Division of Business & Technology

Jamestown Program Coordinator

101 College Street NW

Valley City, ND  58072

Office:  701-845-7372

E-Mail:  Kevin.Cooper@vcsu.edu
URL:  http://www.vcsu.edu
North Dakota State College of Science (Wahpeton)
Dale Knutson

North Dakota State College of Science

College Outreach Division, Director

Workforce Training, Director

800 6th Street North

Wahpeton, ND  58076-0002

Phone:  701-671-2106

Fax:  701-671-2171

E-Mail:  Dale.Knutson@ndscs.edu
URL:  http://www.ndscs.nodak.edu
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