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About Me

Kristina Kennedy
Kennedy.443@osu.edu

https://www.linkedin.com/in/kristinakennedy/  

Education: 

BS Mech ENGR + MBA

Employment: 

Former Honda R&D Engineer

Current OSU Faculty / Program Director

mailto:Kennedy.443@osu.edu
https://www.linkedin.com/in/kristinakennedy/
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Program Mission Statement: The Integrated Business & Engineering (IBE) honors program 
offers a unique approach to multi-disciplinary education with a strong focus on innovation, 
business decision strategy and user-centered design in order to promote cross-functional 
thinking at the intersection of technology and business.

OSU’s IBE Program

https://engineering.osu.edu/integrated-business-engineering-honors-program 

https://engineering.osu.edu/integrated-business-engineering-honors-program
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Overview of IBE Capstone



Group projects in school weren’t 
meant to teach you teamwork, 

they were meant to teach you how 
to deal with incompetence of your 

coworkers in the workplace…
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Value Creation Process

(Course Roadmap)

Create
 Preliminary 

BusModCanvas

Identify
Opportunity

Investigate
Market/define 

customers

Eval Tech feas, 
value, society 

bene, econ

Assess
Policy & reg. 

issues

Define The 
Problem

Create/rank
User Needs

Determine
Design 

Requirements

Create 
Conceptual 
Solutions

Test 
Concepts with 
user engaged

Analyze Solns
Select Final 

Concept

Finalize 
Business 
Model

Protect
IP

Perform
Technical 

Design

Create
Prototype(s)

Validate
Market

Communicate
Societal 
benefits

Determine 
acts/resources

Communicate
Econ. terms

Develop 
Partnerships

Identify
Supply chains

Update BMC

Verify 
Functions

Semester 1 Semester 2



An Opportunity to Create
Economic and/or Social Value

End Users

Persona User Needs
Task (User 
Experience 

chart)

The Problem
Market 

Character

Market Size
(# of users)

Current 
alternatives

StakeholdersPains

Opportunity

Gains 
(potential 

value)

First, we will dig in and clarify the OPPORTUNITY



BMC frames Value 

“Business Model Generation”, Osterwalder & Pigneur
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Design Research



Define Opportunity via Research

End Users

Persona User Needs
Task (User 
Experience 

chart)

The Problem
Market 

Character

Market Size
(# of users)

Current 
alternatives

StakeholdersPains

Opportunity

Gains 
(potential 

value)



Primary Research helps Define (or 

Reframe) the Problem

Define the Problem (by talking to "users“ or SMEs)
• Focus down to specific task
• Define current Pains
• Define future Gains



Let’s Practice….

Define the Problem (Tasks/Pains/Gains)?

Situation:  
A student and her professor are doing research in wilds of Alaska 
when a grizzly bear starts to chase them from a distance.  Both 
start running, but it’s clear that eventually the bear will catch up 
with them…

Define the problem: ___________________________

…the student takes off her backpack, gets her running shoes out, 
and starts putting them on.  Her professor says, “You can’t outrun 
the bear, even in running shoes!”  The student replies, “I don’t 
need to outrun the bear; I only need to outrun you!”

Strategies for Creative Problem Solving; H. Fogler, S. LeBlanc



Reframe a Problem

Situation:  
Shortly after the upper floors of a high-rise hotel have been 
renovated to increase the hotel’s room capacity, guests 
complained that elevators are too slow.  

Define the problem: ___________________________
Define a solution: _____________________________

…or how about this?  

Reframe the problem:  Find a way to minimize the complaints by 
taking guests’ minds off their wait.  

Strategies for Creative Problem Solving; H. Fogler, S. LeBlanc



Primary Research helps Define Users

End Users
• Understand/define users & stakeholders
• Define primary and secondary users
• Identify people you will interview
• Define interviewing process



Primary Research Focus

End Users

Persona User Needs
Task (User 
Experience 

chart)

The Problem
Market 

Character

Market Size
(# of users)

Current 
alternatives

StakeholdersPains
Gains 

(potential 
value)

1. Clarify problem/task (pains & gains)
2. Create user-experience chart or scenario
3. Characterize your end user (eventual persona)
4. Define user needs (ensure solution Fits in Market)



Secondary Research helps Define the Market

Market Character
• Understand/define stakeholders
• Define market size (primary vs. secondary)
• Show current alternatives (competitive matrix)



Defining Market Character

Market Character is defined by Stakeholders (BMC), Size of 

Market (or “Size of Prize”) and Current Alternatives 

(Competitive Benchmarking).  

Size of Market should address:

• How big is your primary market?  
– Based on age, gender, location

• How much of that market is capturable by your solution?  

• What is the future outlook of this market segment?  

– Growing, shrinking, stable

• What does a secondary market look like?



Elements of Commercial Value
(Three types of Fit)

It must fit:

1. In the market—people want or 
need it

2. On paper—it works

3. In the bank/society—people will 
buy it

“Value Proposition Design”, Osterwalder & Pigneur

In the 
market

On 
paper

In the 
bank
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Define Opportunity



You are here…

End Users

Persona User Needs
Task (User 
Experience 

chart)

The Problem
Market 

Character

Market Size
(# of users)

Current 
alternatives

StakeholdersPains

Opportunity

Gains 
(potential 

value)



“How the sausage is made” in Honda-speak.



Use Primary Research to (further) 

Define Problem: User Task, Pains, & Gains

• User Task = specific job or function performed 
by end user

• Pains = problems with current situation

• Gains = possible positive outcomes or values 
(not design solutions…yet!)

-----------------------------------------------------------------

• DO extract information through primary research

• DO describe specific task, pains, and gains

• DON’T think about product or solution yet



Let’s Practice 
with an Example

We are Honda:

• Current US auto market share ~15%

• New CA regulations for 2035 require 
100% new car sales to be Zero-
Emission (Electric, Plug-in Hybrid, Fuel 
Cell)

• Customer access to at-home plug-in 
technology may be limited

Our opportunity:

• To capitalize on largest US sales 
market (CA) by increasing EV offerings 
and at-home charging solutions

• Will other states follow suit?? (Likely.)



The User Problem: I can't charge my vehicle at home

(Task, Pains, and Gains)

Task: At-home car charging

• Current pains:
– I don't have at-home charging station

– I don't have access to at-work charging station

– I have "range anxiety"

– City stations are available but may not intersect with my daily 
schedule each week (@ Public Library, @ Rec Center, etc.)

• Future gains (created values):
– I feel more confident approaching the day with a fully charged 

vehicle

– I understand the charge-to-range expectation

– I know where I can access charging stations
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Task:  Ensuring Charged Vehicle

Create a User Experience Chart

Pains



Characterize End Users

End Users

Persona… User Needs
Task (User 
Experience 

chart)

The Problem Market 
Character

Market Size
(# of users)

Current 
alternatives

StakeholdersPains

Opportunity

Gains 
(potential 

value)

Persona: A visualization / characterization of target (or typical) end-user

• Ideal Customer
• Best Opportunity 

for Sale
• Represent largest 

customer base
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User Needs



Opportunity is Defined by 

Problem, End User and Market Character

End Users

Persona User Needs
Task (User 
Experience 

chart)

The Problem
Market 

Character

Market Size
(# of users)

Current 
alternatives

StakeholdersPains*

Opportunity

Gains 
(potential 

value)

*Pains could even be “barriers to entry.”



Individual Mini-Design Challenge

• Create glasses for an end user (me)
– Prototype OR Virtual Image

• Available materials
– pipe cleaners (6/person)

– image generating tool (ie: Dall-E)

• Work time: 10 mins

• Sell me your product







Defining User Needs 

(=Elimination of Pains)

End Users

Persona User Needs
Task (User 
Experience 

chart)

The Problem
Market 

Character

Market Size
(# of users)

Current 
alternatives

StakeholdersPains*

Opportunity

Gains 
(potential 

value)

*Pains could even be “barriers to entry.”



The Problem: I can't charge my vehicle at home

Task: At-home car charging

• Current pains:
– I don't have at-home charging station

– I don't have access to at-work charging station

– I have "range anxiety"

– City stations are available but may not intersect with my daily 
schedule each week (@ Public Library, @ Rec Center, etc.)

• Future gains (created values):
– I feel more confident approaching the day with a fully charged 

vehicle

– I understand the charge-to-range expectation

– I know where I can access charging stations



Morning Mid-Day Night
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Visualizing the User Experience

Pains



Define User Needs (What, not How)

• Create a list of customer wants/needs

• Prioritize them (using pair-wise comparison)

• Scale to 5 as highest ranking

• Create a matrix with needs in left column

• We will (later) use these to create concepts



Needs are NOT Created Equal

Easy to install (in-home)

Easy to plug-in

Notification at full-charge

Digital display

Time to full-charge displayed

Expected Range displayed

Small / Takes up little space

Quiet operation

Compatible with many products

Is long lasting/reliable

Looks appealing

User Needs (Electric Vehicle Charging): 

4

5

2

5

1

2

2

5

2

4

1

Ranking Methodology
(Scale; 1 = low, 3 = mid, 5 = high)

o First, rank as a team based on 
preliminary research, user 

interviews, client input, team 
“feeling”

o Team can vote, majority rule
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Is portable (battery operated) 1 1 1 1 0 1 1 0 0 1 7 3.5 4

Backlight that can turn off 0 1 1 1 0 1 0 0 0 1 5 2.5 5

Choice of alarm sounds 0 0 1 1 0 1 0 0 0 1 4 2 2

Settable alarm volume 0 0 0 1 0 1 0 0 0 1 3 1.5 5

Digital and analog display 0 0 0 0 0 1 0 0 0 1 2 1 1

Accurate time 1 1 1 1 1 1 1 1 0 1 9 4.5 2

Separate weekend setting 0 0 0 0 0 0 0 0 0 1 1 0.5 2

Is extremely quiet (no ticking) 0 1 1 1 1 0 1 1 1 1 8 4 5

Alarm & time are easy to set 1 1 1 1 1 0 1 0 1 1 8 4 2

Long lasting/reliable 1 1 1 1 1 1 1 0 0 1 8 4 4

Is handsome 0 0 0 0 0 0 0 0 0 0 0 0 1

Rank Needs with
Pairwise Comparison Chart

“1” indicates a NEED is MORE important than alternate
“0” indicates a NEED is LESS important than alternate

1

2
3 4

1 Head-to-head

2 Sum Row(s)

3 Option to 
Normalize

4 VS Original 
Team Ranking

Consider 
which User 

Needs should 
be prioritized 

based on 
Pairwise vs. 

Original 
Team 

Ranking
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Business Model Canvas

Source: BUS ADM 3531 Startup Entrepreneurship (P. Reeder)



“A validated 

representation which 

describes the 

rationale of how an 

organization creates 

and delivers value”

“An articulation of 

management’s 

hypothesis about 

what customers want, 

how they want it and 

how an enterprise can 

best organize to meet 

those needs, get paid 

for doing so, and 

make a profit”

What is a Business Model Canvas (BMC)?
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Competitive 
Benchmarking

Assessing the “Competitive Battlefield” & 
Product Competitiveness



49
https://www.similarweb.com/corp/blog/research/business-benchmarking/benefits-of-benchmarking/

https://www.similarweb.com/corp/blog/research/business-benchmarking/benefits-of-benchmarking/


IBE Capstone Focus Areas



Define Market Character
Competitive Battlefield

End Users

Persona User Needs
Task (User 
Experience 

chart)

The Problem Market 
Character

Market Size
(# of users)

Current 
alternatives

StakeholdersPains

Opportunity

Gains 
(potential 

value)

Think beyond “Current Alternatives” including: 

o Compensating Behavior

o Opting out to WHAT?  (IE: Honda Odyssey vs. Honda Pilot)

o In typical business fashion, DO NOTHING is always an option…



Current Alternatives
Competitive Analysis or Competitive Battlefield

• Product / Services review
– Understand current practices:

• Capabilities
• Performance
• Limitations

• Product teardown (reverse engineering)
– Zenbara: Inspection or product tear-down
– Take product apart to understand:

• Components
• Performance
• Cost
• Strengths/weaknesses
• Repair ability

– Use product/or watch others use existing products or methods

• Revisit User Needs
• Create competitive / needs matrix





Confidential 
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Value Creation Process:
You are here

Create
 Preliminary 

BusModCanvas

Identify
Opportunity

Investigate
Market/define 

customers

Eval Tech feas, 
value, society 

bene, econ

Define The 
Problem

Create/rank
User Needs

Determine
Design 

Requirements

Create 
Conceptual 
Solutions

Test 
Concepts with 
user engaged

Analyze Solns
Select Final 

Concept

Finalize 
Business 

Model

Protect
IP

Perform
Technical 

Design

Create
Prototype(s)

Validate
Market

Communicate
Societal 
benefits

Determine 
acts/resources 

Communicate
Econ. terms

Develop 
Partnerships

Identify
Supply chains

Update BMC

Verify 
Functions

Assess
Policy & reg. 

issues



Some Techniques to Unlocking Creativity and 

Creating Ideas*

1. Notebook*

2. Attribute Listing*

3. Drawing

4. Construction

5. Research and Lateral Thinking

6. Assumption Smashing*

7. Fail Fast

8. Brainstorming* / Ideation / Bisociation

*Combination of these will be used for our class.



Assumption Smashing 

Consider what happens to the design of a product or system if 

each of the assumptions are dropped one at a time?

Fewer Limitations  ➔  More Creativity

The 9-Dot Challenge: Draw 4 or fewer lines without lifting your pencil to connect all dots



Caution: Group Brainstorming

Recent research from HBR, Columbia Business 

School, and others cautions against Group 

Brainstorming  

• Results in powerful group dynamics 

– Social loafing (coasting on others’ contributions)

– Social anxiety (fears about judgment of one’s ideas)

• Hinders original thinking

• Stifles the voices of quieter members

https://hbr.org/2015/03/why-group-brainstorming-is-a-waste-of-time 

https://hbr.org/2015/03/why-group-brainstorming-is-a-waste-of-time


Enhancing Design via Biomimicry

Biomimicry is a practice that learns from and mimics the 

strategies found in nature to solve human design 

challenges—and find hope.

https://biomimicry.org/what-is-biomimicry/  



Enhancing Design via Bisociation

Bisociation refers to the creative process in which objects, images, 

concepts or ideas from very different conceptual frames of reference 

are linked with one another.

Group Activity:

• List attributes of the "stimulus" provided (~5 mins)

• Go back and look at your concept ideas

• Anything from your attribute list that could enhance your 

original brainstormed / concept ideas?

– If so, jot down and include for further consideration

– If not, thank you for participating in this experiment



Sample Early Concepts



Concept Selection



http://slideplayer.com/slide/8741529/26/images/6/Iterative+Process+Concept+selection+is+an+iterative+process+closely+related+to+concept+generation+and+testing..jpg

Concept Selection Approach



Concept Selection Approaches

• External Stakeholders - customer, 
client, end user

• Product Champion - influential 
(or outspoken) team member

• Intuition - “the stomach feel”

• Multi-voting - popular demand

• Prototype and Test - trial and 
error

• Pros/Cons* - 
evaluate strengths/weakness

*Most similar to the approach we will take with options to intertwine the other methods for 

additional selection criteria.



Two Stages to Concept Selection

1. Concept Screening
➢Down-select lots of ideas quickly

➢Compare to existing solution

➢Combine various concepts ideas or portions

➢Use for simple projects or many ideas

2. Concept Scoring
➢Provides better resolution than screening

➢Apply with weighted User Needs

➢ “Modify” Needs if required to distinguish

➢Use a “gut check” to confirm

https://sixsigmastudyguide.com/pugh-analysis/ 

https://sixsigmastudyguide.com/pugh-analysis/


Screening Matrix



Concept Scoring (2nd step)

1. Combine or modify designs based on Screening

2. Weigh the importance of each Need (pairwise 

comparison)

3. Define a Reference Concept and newly revised set of 

design concepts as result of 1st step

4. Rate how each concept meets each Need (1-5, 5 

being best)

5. Calculate concept ranking by adding weighted scores

6. Select highest ranked design concept



Scoring Matrix



User Feedback on Early Concepts



Value Creation Process
User Validation is Key

Create
 Preliminary 

BusModCanvas

Identify
Opportunity

Investigate
Market/define 

customers

Eval Tech feas, 
value, society 

bene, econ

Define The 
Problem

Create/rank
User Needs

Determine
Design 

Requirements

Create 
Conceptual 
Solutions

Test 
Concepts with 
user engaged

Analyze Solns
Select Final 

Concept

Finalize 
Business 

Model

Protect
IP

Perform
Technical 

Design

Create
Prototype(s)

Communicate
Societal 
benefits

Determine 
acts/resources 

Communicate
Econ. terms

Develop 
Partnerships

Identify
Supply chains

Update BMC

Assess
Policy & reg. 

issues

Validate
Market

Verify 
Functions

Next Up:  Start to collect feedback from End Users or SMEs on your Early Concepts
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