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i.m.\ Northeastern II I Research Motivation

« Small firms account for 99.7% of all businesses (SBA)

« Small businesses account for 51% of GDP (U.S.)...10% of
GDP is related to new venture creation (Global Insight)

 New ventures are more innovative per employee (actually
13 times more innovative than employees at large,
established firms).

 These ventures are small — the average new tech. firm
has an average of 8 employees (including founders)

Small Business by the Numbers (Washington, DC: U.S. Small Business Administration), 2004. Link: http://www.sba.gov/advo/stats/sbfaqg.pdf
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Research Motivation
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e Approximately 50% of new firms do not survive past four
years (Headd, 2003)

* 40% of all new products and services ultimately fail
(Adams, 2004)

« Competitive pressures are forcing firms to compress
development duration and cost concurrently with
Increased variety

 Research shows that in larger companies, the
development process is key to ultimate product success

e Missteps during development and launch can be
disastrous for the resource constrained firm...
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?‘ﬁ"f Northeastern II I Research QueStion

How can new ventures best leverage outside resources in
Innovation development - for efficient and effective
outcomes - given their human and financial capital

constraints?

 To answer this question, we performed in-depth case
analysis and empirical research on 51 firms

A majority of these ventures outsource critical
development tasks

e Vendors and partners enable near software-like agile,
quick-turn development
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Globalization has Changed NPD
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i< Northeastern II I Globalization Key Points

 Off-shoring and outsourcing has dramatically altered
how products are designed

e Set-up costs are now a much smaller percentage of
total project cost (33% - 50% lower tooling costs)

« Components are low cost and commoditized

« Resources can be found, engaged, and managed
virtually

 Extremely quick turnaround on prototypes (including
hardware and software)

Marion, T.J., Thevenot, H., Alizon, F., Simpson, T.W., (2007), “The Effects of Globalization on Product Platforms and the New Product Development Process,” 2007 ICED, Paris, ID 246.
___________________________________________________________________________________________________________|
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WZ Northeastern II I Globalization and Development

* The integration of the Internet and Web-based tools, 3D
CAD, and has allowed a global network of suppliers and
manufacturers companies to develop products at much
faster rates using less resources and a virtual development
team (eppinger and Chitkara, 2006)

Global
Supplier
Network
Web-Based w* e
3D CAD Toolsand ' | | ~fo— ||
Services = —lo=—[a=]
: e
| Gl

Virtual Product
Development Team
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New Product Development 2.0
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Technology-based new ventures are shifting the
paradigm of product development from a ‘push’ to a ‘pull
system where communities can actively drive input to
the project, rather than respond to active requests...

Marion, T.J., Schumacher, M., (2009), “A Systematic Approach for Virtual Team New Product Development,” 2009 ICED, Stanford, CA, paper 471. 9
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i Northeastern II I Case Study: PaperPro”

Staple-Gun Technology
in a Desktop Design

RE-COIL SPRING

\ LEVER

SPRINGS
ri

STRIKE PLATE

0 When the Fandle i prissed, B iteradts
with the lewer, shoring power in the springs, which
irn Busrr [t up Ehe Sarile plabe and fire off a staple.

@ Upon firing, e re-cod spring automatically
resets the lever for the next shol.

Paper

The New Power in Staplers
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¥< Northeastern II I Case Study: PaperPro”

« Small development team, led by an outside inventor
e Global development and component sourcing

« Stapler technology and intellectual property a main
focus

3D CAD
A Industrial Design Boston. MA
Madison, Wl
Canada l
Mongoka \
United ® ...
= North Pacific States
China Japan Ccean
Prototype SLA’s
mar ¥~ Manufacture and P
e Acs embly Northampton, PA
S Core Team
Shanghai, China ~ Bl
Philadelphia, PA e
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e Development and component costs, 1000 model 20-
sheet stapler

PaperPro
% of Total BOM
Part Name Unit Cost Type Cost Tooling Cost Source
Left housing 5 025 | Injection Molded/Tast Part 13% 5 27.,000.00 | China
Right houging ¥ 0.25 | Injection Molded/Cast Part 13% ] 27,000.00 | China
Base 5 022 Injection Molded Part 11 % b 20,000.00 |China
Handle 5 0.20 Injection Molded Part 10% b 10,000.00 [China
Lever ] 0.16 Stamped Part g% ! - |China
Spring ] 0.10 Stamped Part a% ] China
Recoil Spring 5 014 Starmped Part 7% 5 - |China
Striker 5 0.0s Stamped Part 4% 5 - |China
Staple Track (] 014 Stamped Part 7% (] - |China
Staple Track Back-stop ] 0.03 Injection Molded Par 4% A China
Staple Track Spring ] 0.03 FPurchased Part 4% ] - |China
Staple Track Advance ] 0.03 Stamped Part 4% ] - |China
Absorbar t] 0.04 Injection Molded Part 2% ] 1,000.00 {China
Anwil b 016 Stamped Part g% b - |China
§ 1.98 100% $ 85,000.00

Total Development Cost | § 10,000.00 |

Founder and inventor worked for equity,

manufacturing partnership lowered total cost...

© Tucker J. Marion 2009 School of Technological Entrepreneurship
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 Today, the company is a worldwide market leader

/2 PaperPro - The Revolutionary Desktop Stapler - Accentra - Windows Internet Explorer
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Apple — New Venture-like Innovation
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Case Study: Apple iPod”
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* Apple’s iPod’s development was
done by a small virtual development
team

e All iPod’s are Designed in California,
Made in China/Taiwan

e Focus is on industrial design,
functionality, and branding

* Quick development lead-time and
new product introduction —the NPD |
process is a platform for Apple "

e Extremely successful product line...
16
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¥< Northeastern II I Case Study: Apple iPod®

« Apple’s iPod global NPD (2001)... PortalPlayer
Pixo
— Virtual Team
gr== Members
Product Cuncepts :
¥
Rapid
Prototyping
and Testing
&
Firm’s Core Firm’s Core Begin Product
Development Team Technology and IP Development
Process
Jon Rubinstein Design
Tony Fade” SOftware Glubal Cm'npunent
Stan Ng Taiwan |Sourcing
Jonathan lve China T

D. Paris, ID 246. 1/
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Apple’s iPod... fast cycles of new variants and models...

shuffle 1G shuffle 2G
mini 1G5 mini 2G ram 1G rano 2G ram 3G
chssic 1G classic 3G chssic 4G 45 color classic 5G classic BG
clazsic 2G ploto
iPhone _ iPhone 3G
Appe TV
T T T T
2002 2003 2004 2005 2006 2007 2008
iPod classic First geremtion iPod classic Fifth gereration iPod rano iPhone
iPod classic Second geremtion iPod classic Sixthgerneration iFod rano secord generation iPhore 3G
iPod classic Third generation . iPod buch iPad rano third geremtion Appke TV
iPod classic Fourth geremtion iPad mini iPod shuffle Still produced
iPod photo/cokr iPod mini second gereration iPod shuffle zecord generation

Source: http://en.wikipedia.org/wiki/IPod 18
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Product 1 Product 2 Product 3

000

Value Added
Partnerships
(Manufacturing, etc.)

Detailed Engineering
and Design Partner

< >

Scalable Subsystems and Technology

Platforms
L Core Technology Architecture J
Founding Team Agile Development:

(1 - 3 members) Successive Rapid

Adapted from Meyer, (2007), Fast Path to Corporate Growth. P rOtOtypI ng 19
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Outsourcing Innovation: A Guide for Start-ups
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Aligning Your Business

* Look at selectively filling key positions with part-time
resources

 Reduces fixed costs while growing your full-time
staff

o Stay small, flexible, and look for resources on the
Web

 Implement the latest technology tools (project Wiki’s,
Google Wave, etc. - enabling NPD ‘2.0°)

 Focus on fostering communication while maintaining
knowledge discipline

21
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242 Northeastern II I Example: Aligning Your Business
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¥ Northeastern II I Strategic Partner Selection

 Look for vendors that provide more than discrete
services

e Partners should connect capital, channel partners,
and customers (the 3 C’s)

 These partners are often industrial design firms,
manufacturers, key component vendors, and sales
channels

e Entrepreneurship literature notes the importance of
network development on successful outcomes
(Lechner, et al. (2006))

|
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Northeastern II I Example: Strategic Partner Selection

/2 Manifold Products Home - Windows Internet Explorer
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i< Northeastern II I Agile Development

* Agile development, once reserved for software, is
Increasingly being adopted by other industries

e Quickly build, test, improve, and test again

Selling the Innowvation Creating the Innovation
-\.-\.‘_"-‘ ;.-’_)'
LY ra
¥ lterative Agile Design
and Development
’ Ethnographic
Research

User Hyper-functional

information : R&D Team Project

flow 5-7 membears Progress

Executing the Innovation

Meyer, M.A., Marion, T.J., (2010), “Innovating for Effectiveness: Lessons from Design Firms,” Research-Technology Management, accepted for publication.
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II I Rapid Prototyping Solutions

* Prototyping costs have dropped rapidly

e Nearly all types of prototypes, from circuits to metal
housings can be fabricated in hours

 These are key enablers for Agile Development

$4,995.00
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242 Northeastern II I Example: Rapid Prototyping Solutions

Plastic Parts M€ FaAbIICAtiON
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Rapid Sheet Metal” Prototypes...
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[T e[Sl ] ko | S [kt | Mot ] oo 1
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ot | B B | B i
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ELECTROMC ASSEMBLIES INC.

e
T=

T

HE-TECH MENU Rapid Prototype Electronic PCB Services
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¥ Northeastern II I Example: Rapid Prototyping Solutions

QuickTime™ and a
decompressor
are needed to see this picture.

29
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i< Northeastern II I| Quick-Turn Manufacturing

e Beta test production-level components quickly, and
for less capital expenditures than full-production ramp

e Design changes can then be made based on
customer feedback — prior to full launch and
capitalization

» Global sourcing tools can help find and select these
vendors

* On-shore partners remain a good option

30
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< Example: Quick-Turn Manufacturing
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Thank you!
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