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My background
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New technologies, big data, and the demand for 

customization have made system integration increasingly 

difficult. 
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The Challenge

Source: https://www.techrepublic.com/article/self-driving-cars-won-the-week-at-

ces-2016-with-ai-and-big-data-the-unsung-heroes/
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1st iTunes Phone - Motorola ROKR (2005)

Apple Keynote Special Music Event 2005
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Amazing Idea, right?

Steve Jobs calls Ed 

Zander to congratulate him 

on his new position as 

Motorola CEO – a joint-

venture is born.

Hold ups at Apple…

ROKR launch rumored for 

January 2005. February, 

March, April...

September 2005 

Apple iPod Nano

Apple hedges with the 

release of the iPod Nano, 

a super slim new iPod with 

more capacity.

ROKR is finally launched in 

September with Cingular, 

the biggest US Carrier.

Cingular launches 

the ROKR

January 2004

iPod and RAZR 

Hybrid device combining 

two of the market’s coolest 

products: Apple iPod and 

Motorola RAZR

5

Source: Wired: Battle for the Soul of the MP3 Phone
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• Could not download songs using a cellular 

connection
‒ Apple enforced computer only syncing – feared 

cannibalizing the iPod and a loss of digital music rights

‒ Decision created a strategy conflict with carriers whom 

benefit from high data traffic

Misunderstood systems can lead to disaster

• Painfully slow at loading songs from iTunes
‒ Motorola-iTunes data interface management issue
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Source: Wired: Battle for the Soul of the MP3 Phone
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Systems engineering organization must begin 

with a clear motivation and rationale

Rationales for SE Investment

Integration of new tech
Rolling out new sensors, drilling tech faster, 

and adopting software platforms

Risk mitigation
Means to uncover costly defects

earlier in project

Past failed projects
Automotive accidents, aerospace disasters, 

and exploding mobile devices

Manage more configurations 
Increased complexity of delivering more, 

customized product configurations
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Systems Engineering Benchmarks

Sources:

Google Corporate Vision: https://www.google.com/about/our-company/

SpaceX: John Muratore - System Engineering: A Traditional Discipline in a Non-traditional 

Organization

BMW: Eric Rebentisch - Integrating Program Management and Systems Engineering

Apple: Jony Ive: The Genius Behind Apple's Greatest Products

JPL: Model-based Systems Engineering – JPL MBSE 101

Intel, P&W - Eppinger – Design Structure Matrix Methods and Applications
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Capabilities and behaviors of great SE firms
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Empowered SE Leadership
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Dr. Ellen Ferraro

Director of System Architecture 

Design and Integration

Raytheon IDS
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Architectures that meet corporate goals
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Sources:

John Muratore - System Engineering: A Traditional Discipline in a Non-traditional Organization

"Elon Musk — Senate Testimony". SpaceX. May 5, 2004.

Eric Rebentisch - Integrating Program Management and Systems Engineering
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Tools and workflow that 

enable SE analysis

MBSE Lessons Learned - JPL Orbiter System Engineer Todd Bayer

1. Investment is crucial

2. Unity of leadership is essential – Management must be willing to pay 

the startup costs and give time for the effort to pay dividends

Sources:

Model-based Systems Engineering – JPL MBSE 101

Modeling Practices at Raytheon, 2013 INCOSE MBSE Workshop
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Delivering systems engineering balances control and 

organization structure
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Low 

Systems 

Engineering 

Control

CentralizedDecentralized

High 

Systems 

Engineering 

Control
Systems Project 

Managers
Leaders work like project managers 

to convey system methodologies.

Command and Control
Systems engineering leads are 

empowered with resources and 

control

Service Organization
Innovation labs exist outside of 

business units - often termed 

‘skunkworks‘

Systems Expert Group
Centralized team of subject matter 

experts that are loaned out to 

programs

Sources:

Shell: Boston Globe – Shell Hits Pay Dirt Cambridge, 2014/06/15

Apple: jobs.apple.com - System Engineering Project Manager

Raytheon: Technology Today, Career Growth Through the Engineering “V”, Tgavalekos, 2017

GE: http://panmore.com/general-electric-ge-organizational-structure-diversification-analysis
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An organization’s structure and culture should guide 

its systems engineering actions
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Convey systems methodologies via 

project managers

Organization ActionKey Capabilities Delivery Method

Systems Project Managers
Analysis for great products

Roles that set up a creative tension

Create a directorate and a power 

structure that empowers SE 

leadership

Command and Control
Fundamentals

Empowered SE leadership

Form an organization of experienced 

system architects who are available 

to assist the profit and loss programs

Systems Expert Group
Architectures that meet corporate 

goals

Build an innovation lab outside of 

business units
or 

Buy a ‘skunkworks’

Service Organization
Tools and workflow that enable SE 

analysis

Systems organization that fuels 

corporate strategic objectives 
Essential for all delivery methods

Ensure leadership drives systems to 

impact strategic objectives
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Next steps: Expanding systems engineering to 

new industries
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Sources: Google Waymo, Boston Dynamics, C3 IoT, Shell, Intel, HBR, Loci Controls, Amazon EC2
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Reading material and areas of further study
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Consumer

Automotive

Medical Devices

Industrial Goods

Heavy Equipment

Transportation

Manufacturing

Aerospace

High Tech

Oil & Gas

Advisory for technology-driven firms

Ben Levitt

Technology Strategy Partners

ben.levitt@t-s-partners.com

benjamin.levitt@sloan.mit.edu

Linkedin: BenjaminLevitt


