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Innovation Tournament Process for Identifying Opportuniites
(e.g., OIDD614)
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Triple Diamond Model of Design

Karl T. Ulrich 4

Adapted from UK Design Council “Double Diamond” model.
https://www.designcouncil.org.uk/news-opinion/what-framework-innovation-design-councils-evolved-double-diamond
https://medium.com/design-leadership-notebook/the-new-double-diamond-design-process-7c8f12d7945e

• Beachhead market
• Persona
• Job to be done (JTBD)

https://www.designcouncil.org.uk/news-opinion/what-framework-innovation-design-councils-evolved-double-diamond
https://medium.com/design-leadership-notebook/the-new-double-diamond-design-process-7c8f12d7945e


Panel Supply
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Plywood, panels, sheet goods, and other supplies for makers.

Contact: 
Karl T. Ulrich 

ktulrich@gmail.com



Customer Persona
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Peter - Educational Laboratory Coordinator – UPenn Mechanical Engineering Department
• Laser cutters and Makerbot 3D printers
• Buy a single-size sheet 16” x  24” of two materials MDF and Acrylic
• Use $xxk / year in materials (1-2 orders per month)
• Thicknesses 1/8 in or 1/4 in nominal
• Serve hundreds of Penn students – who purchase their own non-standard materials
• Buy from Tague (local lumber supply company) and Curbell Plastics (national plastics distributor)
• Prices are all over the map – purchasing not too professional (e.g., MDF prices very high, Acrylic quite low)



Beachhead Market
Indie and university maker labs and their maker customers
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Land the lab with very good price and 
service on their stock material (usually 
MDF and Acrylic).

Be the lab’s referral of choice for all 
their users who need other materials. 

1 2



Mission Statement – Job to be Done
• Supply sheet goods to maker labs and individual makers.
• Key benefits / Value Proposition

• Pre-cut to the size used in cutting machines
• Single source for wood, plastics, metals, specialty materials
• Easy to manage inventory – easy ordering, 1-2 day delivery, easy receiving
• Attractive prices on high-volume materials 

(e.g., MDF and Acrylic)
• Large selection of specialty materials, available in single pre-cut sheets 

(e.g., bamboo plywood, Kirei board, cork, silicone rubber)
• Single source referral for individual makers, who are the end customers of maker labs

(e.g. “no, we don’t stock bamboo, but just go to Panel Supply to get it.”)
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Market Segmentation
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Indie Maker Lab Edu Labs To-Order 
Production Firm DIY / Hobbyist Bespoke

Designer/ Artist
Furniture/Fixture 

Fabricator Sign Makers

End User Hacker, Maker
Students, 
Research Staff Designer, pro

Application 

Benefits

Lead Customers NextFab Studios UPENN FabLab Neal's CNC

Market 
Characteristics Novice users

High 
customization, 
interactive 
engagement

Partners/ Players

Market Size 

Competition 

Platform 
Complementary 
Assets

Assets Required 
Typical Panel 
Sizes 5'x10' bed

Typical Materials any non-ferrous

Nate
 to

 fin
ish



Market Size – Beachhead Market (Materials only, US)

• Bottom-up estimate – Total Addressable Market (TAM)
• xxx universities each with x significant maker labs
• xxx maker spaces in US with significant laser cutting
• Annual materials spend per lab $xxk
• Each lab has xxx users ==> xx users @ $xx/user
• $x million per year

• Top-down guess
• Students -- laser/router/waterjet makers

• 40k/yr mechanical engineering grads
• 10k/yr architecture grads
• 2k/yr industrial design grads
• Educational systems producing 60k/yr at 3 yr period of engagement ==> 180k student 

population
• Makers – swag 100k
• Average use of materials: -- swag xx USD/yr
• xxk individuals at xx USD/yr ==> $xx mm/yr

https://makezine.com/2017/11/01/open-world-20-databases-help-find-local-maker-resources/
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TAM ~ $xx mm/yr
(small, but 
underserved, easy 
to access)

Nate
 to

 fin
ish

https://makezine.com/2017/11/01/open-world-20-databases-help-find-local-maker-resources/


Customer Acquisition
• Sales call in person to Maker Labs
• Mailing list within Maker Lab community
• Deliver very nice sample box with lots of branding – sample board for wall (tethered samples)
• Adwords for “laser cutter materials” etc. for individual maker acquisition
• Referrals from cutter manufacturers
• Lots of swag for lab managers
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Images from laser-cutting service Ponoko
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Panel Supply
• Materials pre-cut for your machines (e.g., 18 x 24, 18 x 32) and ready 

to ship. Orders received before 2pm ship same day.

• We stock your materials so you don’t have to waste valuable space in 
your shop. 

• Attractive pricing so your budget goes farther.

• One-stop shopping for your community to buy single sheets of other 
materials you allow on your machines (e.g., acetal, polycarbonate, 
baltic birch, and more).

Order at panelsupply.com or call Steve at 383-478-4566

Benefit proposition (key customer needs)…



Solution Concept
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Scranton Warehouse

Ocean Freight (40’ containers)

FedEx/UPS
customer

MakerStock.com

Wood Supplier

Plastics Supplier

Metals Supplier consolidate freight

China

• Some large panels for cut-to-size use in Scranton
• Most product pre-cut and packaged in ready-to-ship cartons 

(e.g., 12 18x24x1/4 Acrylic panels)

Optional cut-to-
size service?

Laser cutting service
(cut entire panels from customer file)

Phase 2

26,500 kg max (half full +/-)
~$50-75k/order

US Suppliers (2-5 day lead time)
to Deal with Forecast Error



MVP

• 10 materials
• 2-4 thicknesses per material
• 1-4 sheet sizes per material
• Order one full-weight 40’ container from China to start (~$50,000)

• Scranton facility
• Source pre-cut panels in cartons from China
• Panel saw + radial arm saw to cut low-volume sizes from full sheets
• Use local suppliers if necessary to address forecast error in panel sizes and materials

• Shopify eCommerce site
• Laser cut samples
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Formulated Opportunity Dec 2018 – Jan 2019

Formed entity April 2019

è Build and launch the minimum viable product (MVP)

“Validated Opportunity”
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Plywood, panels, sheet goods, and other supplies for makers.

Contact:  xx(xx@makerstock.com)



Beachhead Market
University maker labs and their users.
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Land the lab with very good price and 
service on their stock material (usually 
MDF and Acrylic).

Be the lab’s referral of choice for all 
their users who need other materials. 

1 2

Job to be done:
Provide a single-source for pre-cut materials for use by labs and their (student) users.



Sources of Sustainable Advantage

Proprietary and Confidential 185/18/22

Customer relationships with key EDU maker labs

Scale

• Big enough to buy from original manufacturers (e.g., $100k orders)
• Requires: 

200+ lab accounts

Brand

• Requires: 
Outside sales, direct relationships with labs
Maker culture
Community engagement

1

2

3



Naming
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142 available names considered
18 registered (~$7 each via dynadot.com)
10 tested with small sample (N ~ 15)



Name Testing
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Purchased for $4495 via sedo.com



Identity
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Graphics done in 4 iterations over 2 weeks for about $300 via Upwork (Lisbon-based freelancer).
”Design Brief” (e.g., spec) for designer is here.

https://drive.google.com/file/d/1HQPfIpoJqIIfyBtu9A96bx8VvLoZwujv/view?usp=sharing
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Customer Acquisition
• Dedicated salesforce focused on Maker Labs. 
• In-person sales calls, building relationship with lab manager.
• Mailing list within Maker Lab community.
• Deliver very nice sample box with lots of branding – sample board for wall (tethered samples).
• Adwords for “laser cutter materials” etc. for individual maker acquisition.
• Referrals from cutter manufacturers.
• Lots of swag for lab managers.
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MVP sample board



Direct-to-Maker (DTM) Business via makerstock.com (built with Shopify)
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To La
unch August 2

019



MVP – Operations and Equipment
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“All start-ups die at least twice. 
The question is whether or not they survive the second death.”

(Many have said similar things. I was told this by a senior colleague, Dave 
Staelin, when I was an assistant professor at MIT in c1992.)
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Death 1 - March 2020

What happens when your entire customer base shuts down completely in a 
single month?
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Focus on “DTM” (Direct to Maker)

5/18/22 Proprietary and Confidential 31



32

Fall 2020 – alive but burning 20-40k/month
”Ordinary challenge” -- can we acquire DTM customers?
But, then Death 2…HR Disasters



Death 2 (Fall 2020) – HR Disasters
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