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The New Source of 
Product Innovation 
Call it Customer-Centricity 2.0.

In recent decades, there has been a growing realization 

that customer-centricity—ensuring a positive experience 

for customers before, during, and after the sale of a 

product—is key to business success. 

But the design of new products has often lagged behind. 

Yes, products, by their very definition, are meant to meet 

the requirements of those who use them. Too often, though, 

companies and their product developers focus more on the 

latest technology than on what customers might actually 

need. At worst, this inside-out approach has led to products 

bristling with new features that customers don’t want. 

The cover article of this issue—the third edition of CTO Straight 

Talk—looks at how companies in a variety of industries, from 

software to refrigeration systems, are trying to bring customers 

into the product design process. The shift in emphasis from 

technology to customer is an element of  “design thinking,” a 

concept that has captured the imagination of business in recent 

years. But other approaches, from “solutions-based engineering” 

to “user-focused development,” also put the customer at the 

center of the process. 

Whatever you call it, this next-generation customer-

centricity requires a big change in mindset for many product 

developers. We hope that you might experience at least a 

slight shift in perspective as you read the stories recounted in 

the cover article, which is a natural successor to cover articles 

in previous issues on the Internet of Things and Product 

Intelligence. (You can read these earlier issues online at www.

straighttalkonline.com/magazine.) 

This issue of CTO Straight Talk also includes a healthy 

offering of our core content: articles sharing the experience-

based professional insights of CTOs and other senior 

engineering and technology executives (including one Chief 

Technology Officer who is also the Chief Marketing Officer!). 

You’ll also find an interview with technology thought leader 

Pradeep Sindhu, co-founder of Juniper Networks. He draws 

on his 30-year career to provide a 30,000-foot view of—and 

caution concerning—a tectonic shift that has been subtly 

changing the computing landscape. 

All in all, we believe that this issue is one that you, our 

“customer,” will find both interesting and useful.

Paul Hemp 

Editor-in-Chief 
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When Phononic, a maker of temperature- 
control devices and systems, decided 
several years ago to enter the cloistered 
solid-state cooling market, its founders 
took a traditional approach to new 
product development. 

Thermoelectric coolers—solid-state devices 
in which an electrical current passes from 
one conductive material to another—
hold many advantages over traditional 
mechanical refrigeration systems. They 
are small, silent, easy to maintain, and 
allow for precise temperature control. But 
their relatively high cost and limits on 
their cooling effectiveness begged for a 
technology solution. 

Phononic began with a “feeds and speeds” 
mindset, according to Mark McClear, 
until recently Chief Operating Officer at 
Phononic. The aim was to build a better, 
cheaper version of the products that the 
small number of existing manufacturers 
had been making for years. 

“We tried that for a year or two—trying 
to convince people to switch to a product 
that was 10% or 20% better than the 
one from the vendor they already had a 
relationship with,” says McClear, a veteran 
of the semiconductor industry. It didn’t 
work. That’s when they decided to try 
something different: to begin the product 
design process with the customer in mind. 

The company hired systems and 
applications engineers from companies 
like GE, Whirlpool, and Electrolux who had 
decades of experience serving heating 
and cooling customers. “They knew what 
customers’ pain points were,” McClear says. 
Phononic also began working directly with 
future customers to develop entirely new 
thermoelectric designs. Legacy vendors 
had taken a standardized approach to 
product forms—“the old Henry Ford 
approach: you can have any color car you 
want as long as it’s black,” McClear says. 
“We started making products that were 
application specific—the exact size and 
power our customers needed. We were 
able to develop products that go into 
spaces people didn’t believe could  
be done.”

The user-centric approach to product 
design, marrying customer input with 
new technology development, resulted 
in an array of new products. For 
example, Phononic has collaborated with 
customers to create a custom cooling 
system designed to safely dispense 
vaccines. It has drawn on user input to 
craft tiny thermoelectric devices for 
cooling high-speed, fiber-optic cables. 
“A big part of our success,” says McClear, 
“has involved good old-fashioned 
listening to customers.” 

0706

Companies increasingly realize that customers, not new and improved 
technology or features, should be the focal point of product design—

but that’s easier said than done. Here’s how some companies are 
putting that philosophy into practice. 

By Stephanie Overby
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Whatever label you apply—design 
thinking, solutions-based engineering, 
user-focused development, customer-
centric product development—“it all 
starts with empathy,” says Bret Waters, 
co-founder and Executive Chairman  
of software consultancy Tivix, who 
teaches a course on design thinking  
at Stanford. “You have to put yourself 
in the shoes of your customers and 
really understand what they’re trying to 
accomplish.” (See the sidebar, “The Birth 
of Design Thinking.”)

Wise advice—given the fact that most 
product innovation either fails entirely 
or fails to meet profit targets. “What is 
driving companies to rethink the way they 
develop products is the billion-dollar cost 
of failed innovations,” says Madhavan 
Ramanjuam, partner at Simon-Kucher 
& Partners and co-author of Monetizing 
Innovation: How Smart Companies Design 
the Product Around the Price. “Smart 
companies not only put the customer at 
the center of a more iterative process, 
they place a greater emphasis on what 
the customer needs, values, and is willing 
to pay—and then create a product around 
[that]. No company—or CTO—can afford 
to build its product-development future 
on wishes, hopes, and dreams that do not 
align with what the customer wants.”

Such customer-centric design is a rebrand 
of an age-old concept, says Don Hicks, 
veteran product-development engineer 
and CEO of supply-chain software maker 
LLamasoft: “Understand what your 
customer wants, not what you are trying 
to sell them.” People don’t necessarily 
buy cars because they want a car. “They 

have transportation needs. They want to 
look cool. They want to date supermodels. 
There are lots of ways to meet those 
needs, and design thinking puts the 
emphasis back on solving the customer’s 
real problem on their terms,” says Hicks. 
“That can often open up new doors 
and windows, or provoke breakthrough 
inspiration—because the silos and walls 
boxing in your product-development team 
have been removed.”

It’s an increasingly attractive approach. 
“Lots of people may not have the language 
to ask for it, but they know that what they’re 
doing isn’t working,” says Farrah Bostic, 
head of strategy for product-strategy firm 
The Difference Engine. 

Nevertheless, customer-centric design 
isn’t necessarily easy to implement, 
particularly for companies with legacy 
product-development processes, 
technology, and staff. But with high-level 
commitment, careful experimentation, 
increased customer involvement, and 
a relentless focus on outcomes, this 
approach can deliver unexpected and 
profitable solutions. 

CUSTOMER 
NEEDS AND
DESIRES

SMALL TEAM,
BIG TENT
In Bret Waters’ industry—software—
product development has traditionally 
been a closed-off proposition. “It was a 
matter of taking existing software and 
hardware platforms, combining them 
in new ways, and adding some new 
features,” Waters says. “It was a very 
inward-focused process.” Many successful 
consumer products have been developed 
in a similarly insular way. “Companies can 
be successful if they put all their smart 
guys in a room and have them decide 
where to go next,” says Mark Jamensky, 
executive vice president of products for 
Embotics, makers of a vendor-neutral 

C

The solid-state thermoelectric cooler is small, silent, 
easy to maintain, and allows for precise temperature 
control—but has been too expensive for major household 
appliances like air-conditioners and refrigerators. 
Shifting their focus from improving the technology to 
identifying customer needs led Phononic to innovative 
new products, such as a refrigerator for vaccines.
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cloud management platform. “But you will 
get much more diversity of input and ideas 
by going directly to customers at that early 
stage. And, at the end of the day, you end 
up with a more valued offering.”

The process still starts with getting a 
bunch of smart people together—but 
customer-centric product development 
benefits from small, multi-disciplinary 
teams that work closely with customers.

“Design thinking,” says Bostic of The 
Difference Engine, who also teaches the 
discipline at Parsons New School for Design, 
“is best accomplished in fairly intense 
interactions within multi-disciplinary teams.” 
Bostic works with professionals in finance, 
management, software development, and 
marketing who may not be comfortable 
sketching ideas, developing prototypes, or 
conducting customer interviews. She sets 
them up for success by encouraging them 
to partner with others who complement 
their skills. “It’s important to provide some 
support to a team accustomed to working in 
silos and whose members don’t  necessarily 
trust they have the skills to cross over,” 
she says. “They may be used to working 
on software projects [according to pre-
determined specifications], and now they’re 
having to work iteratively or sketch designs 
or talk to customers. Teaming them up 
softens the landing.”

At Tivix, the product-development team 
includes software engineers, product 
managers, and designers. “When we start 
a new engagement, we put the entire 
team in there with the customer on day 
one,” says CEO and CTO Sumit Chachra. 
“We’re not experts in every industry we’re 
solving problems for. The only way for 
us to find out the nuanced details of the 
problems we’re trying to solve is to listen.” 
Engineering’s work might not kick in until 
day four, but they are gathering important 
data from the start. 

The 15 Ph.D.s in the applied-research 
organization of Llamasoft, the supply-
chain software maker, have to 
collaborate with other functions and 
understand the customer. “If they just 
sat in their ivory tower, they wouldn’t 
be any use,” Hicks says. “We have 
researchers listening-in on all our  
sales calls.”

Georg Tacke, CEO of Simon-Kucher & 
Partners and co-author of Monetizing 
Innovation, agrees: “It is essential to 
create a cross-functional team from the 
get-go. In most organizations, R&D and 
product teams are tasked with innovation, 
while marketing and sales are plugged in 
towards the end to help position and sell 
the innovation.”

Another innovative use for 
thermoelectric technology:
tiny coolers for computer CPUs. 
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“Design thinking” refers to a specific 
version of customer-centric product 
development, though the term itself dates 
back to a 1987 book on architecture and 
urban planning. The precepts, however, 
predate that publication. Robert McKim of 
Stanford University’s School of Engineering 
introduced an iterative design process 
that included “express, test, cycle” in 1973. 
Engineer Rolf Faste expanded on that 
approach and developed design-thinking 
courses at Stanford in the �80s and �90s. 
And Palo Alto-based design and consulting 
firm IDEO (launched by another Stanford 
faculty member) built a thriving business 
helping companies apply design thinking—
which IDEO defines as “a human-centered 
approach to innovation that draws from 
the designer’s toolkit to integrate the 
needs of people, the possibilities of 
technology, and the requirements for 
business success”—to product and  
service development.
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biggest challenges, says Bostic. The result 
is a product-development process that is 
“outcome-based versus feature-oriented,” 
says Bostic. “It’s about telling stories, not 
ticking off a box on a spec list.”

Many product-management organizations 
think that they are collecting features 
and functions from their customers that 
will enable them to give customers what 
they want. “Totally wrong,” says Hicks 
of Llamasoft. “The job is to build what 
customers don’t know that they want 
but can’t live without. In good product 
design and development, your would-be 
customers aren’t supposed to tell you 
what to build; they’re supposed to tell you 
what they wish for.”

At Embotics, “every feature we build 
has an upfront business case that every 
engineer is expected to understand,” says 
Jamensky. “In fact, most of our engineers 
are involved in writing them.” That process 
begins with customer interviews and 
ultimately ends with a set of customer 
personas that guide the development of 
the products. “From there we move to 
rapid prototyping, which we then take 
back out into field,” says Jamensky. 

Putting a basic prototype of a new 
product in customers’ hands is a great 
way to get candid and valuable customer 
input into product development: the 
so-called minimum viable product. The 
only problem is that everyone has a 
different definition of what that is. “It’s a 
huge buzzword,” says Waters. “But for 
some people, minimum viable product 
means spending a few thousand bucks to 
develop something. For others, it means 
spending a few million to build it.”

In most cases, less is more. “Ask yourself:  
What’s the smallest possible experiment 
that could tell me the most?” says Waters. 
“If building a prototype that has one 
key feature would tell you a lot because 
the entire product hinges on whether 
people want that key feature, don’t build 
a minimum viable product with 100 
features.” Sometimes taking ten people 
out for a cup of coffee to comment on 
a product sketch tells you more than 
spending $100,000 on market research.

Llamasoft invites customers to spend time 
in its usability labs. “We feed them great 
meals and don’t try to sell them a thing,” 
Hicks says. “Watching them use the stuff 
tells us much more than having people fill 
out surveys that attempt to get at that.”

Letting customers work with early versions 
of the software can be risky. One usability 
lab that Llamasoft conducted with the 
customers of an acquired competitor met 
with significant skepticism. But the simple 
act of involving customers brings benefits. 
“The value is not in the specific customer 
tips on what we’ve built. In fact, if you 
listen too closely to what customers say, 
the product gets worse,” says Hicks. “The 
value is in establishing real empathy and 

IT’S ABOUT 
TELLING 
STORIES, NOT 
TICKING OFF 
A BOX ON A
SPEC LIST.
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It turns out that when you develop 
new products, even if you have a team 
of brilliant engineers working on the 
design, the “smartest guy in the room” 
will actually be the customer. But you 
need to know how to get that customer 
into the room-that is, engage him in the 
development process. Simply asking 
people what they want won’t work. “If 
Apple asked customers what they wanted 
from a watch, they’d probably say they 
want it to tell accurate time,” says Chachra 
of Tivix.

For example, many clients approach Tivix 
with very specific product requests. They 
need to build a mobile application. They 
want to implement Internet of Things 
technology. Very often they leave with a 
very different product. One life-sciences 
company came in convinced it needed to 
create an online patent marketplace. After 
a few days of workshops and discussions, 
it was clear that all they really lacked was 
a marketing website for collecting leads. 
“Their needs shrunk from a massive 
product to a licensing form,” says Chachra. 

“Design thinking is all about opening up the 
solutions space by asking the customer 
‘why?’” adds Waters. “If someone comes 
to you and says they need a bridge, 
you’re immediately asking, Suspension 
or cantilever or beam? But if you ask why 
they need a bridge, and the answer is 
to get to the other side of the river, the 
solution set suddenly includes a boat or a 
tunnel. If you ask them why they need to 
get to the other side of the river, and the 
answer is to get a message to someone, 
that opens it up even further to radios, 
walkie-talkies, or smoke signals.”

Mark Jamensky has been putting together 
product-engineering teams for 20 years 

and has the battle scars to prove it. When 
he joined Embotics, maker of cloud- 
management software, he inherited the IT 
policy-automation technology the company 
had purchased along with a few engineering 
resources. His goal was to find a market 
that would be ripe for leveraging that 
technology in two to five years. 

“You can have a great team and a great 
product, but if you get the market 
timing wrong, you’re hosed,” he says. By 
spending time with IT leaders, not with 
the aim of selling a product but simply to 
hear their needs, Jamensky’s team found 
that virtualization management was an 
emerging challenge. Those interviewees 
helped direct the earliest stages of 
product development and became the 
first adopters. The company now boasts  
a 90% customer-retention rate.

Understanding not just the what but also 
the why can also help companies avoid 
what Ramanjuam and Tacke call “feature 
shock”: when every piece of functionality 
any customer ever asked for is built into a 
product, but nobody likes it. “Companies 
mistakenly gravitate towards building 
a one-size-fits-all product [because] 
they didn’t spend the time to prioritize 
the features and truly understand what 
customers need, value, and are willing to 
pay for,” says Tacke.

In traditional product development, 
customer specifications are gathered and 
handed off to the engineers with fingers 
crossed. The customer is at the center of 
the process, but the product-development 
organization is really just taking dictation. 
The best way to avoid that is to spend 
time observing customers in their natural 
habitats, seeing what they do rather than 
asking them about it, and discussing their 

12 13
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VIABLE PRODUCT
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Even in an organization where the CTO 
function fully embraces customer-
centric product development, it can face 
significant challenges from the rest of the 
business. “Every part of the organization 
touches another part of the organization,” 
says Charlie Oppenheimer, CEO of Loggly. 
“If the whole company is not oriented 
toward it, it’s difficult for a few people to 
drive design thinking while the rest of the 
company is doing something different.”

That’s something that software-
development consultancy Tivix encounters 
with many large clients. Although a client’s 
product-development function might be 
enthusiastic about the iterative, design-
thinking approach, the rest of the business 
‘very much runs in waterfall,’ says Tivix 
CEO and CTO Sumit Chachra. “They have 
deadlines and go-to-market strategies. 

Engineering wants to run agile, but 
everyone else wants a six-month notice.” 
Committing to new deliverables every two 
weeks helps to ease some of that tension, 
as product development no longer occurs 
off in a silo.

“Some product managers need to be able to 
say, ‘This is what we’re building quarterly, and 
this is what we’re building next year’—and 
that’s the exact opposite of [design thinking]. 
They need roadmaps to close a deal,” says 
Mark Jamensky, executive vice president 
of products for Embotics. Jamensky 
has settled on a happy medium: he still 
publishes a product roadmap every year 
and offers quarterly updates, but it’s much 
less prescriptive. “It supplies good visibility 
on overall direction,” Jamensky says, “and 
enables product managers to make some 
tactical commitments.”

CUSTOMER-CENTRICITY AT 
THE SPEED OF BUSINESS

15

When Charlie Oppenheimer became 
CEO of Loggly, now the maker of a cloud 
log-management service that delivers 
application intelligence to businesses, he had 
a singular point of view: “Just because 
we’re making enterprise software doesn’t 
mean it has to suck.”

Oppenheimer spent nine years in product-
management roles at Apple, and that 
had changed him. “At Apple, there is a 
specific methodology: you always start 
each project with the end result fully 
envisioned. Only after that do you start 
building the foundation,” Oppenheimer 
explains. When Apple created the iPod, 
the value proposition was “1,000 songs 
in your pocket,” Oppenheimer says. The 
iPhone was developed at a time when 
“what characterized smartphones was 
a full screen and a little Chiclet-sized 
keyboard at the bottom. If Apple went in 
with the approach of perfecting that, the 
end result would have been a completely 
different product,” Oppenheimer says. 
Instead they had a vision for Smartphone 
apps that could be delivered via their 
existing iTunes infrastructure. “That  
end vision—a computer in your pocket—
defined everything from the size of  
the product to the battery life to the  
user interface.”

When Oppenheimer arrived in 2012, Loggly 
was embarking on a second generation of 
its log-management system. “Most of the 
time people start by thinking about what 
operating system [a software product] is 
going to run on, which language it’s going 
to use, whether it will be single tenancy or 

Continued on page 16

understanding between nerdy engineers 
and these mythical customers. Everyone 
gets to know each other better.”

Thermoelectric 
technology, 
with its precise 
temperature 
control, is also 
useful for wine 
refrigerators 
and beverage 
dispensers.
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structures,” Jamensky adds. “You need 
to adopt a process that works for the set 
of individuals you have, the technology 
that you have, and the market that you’re 
addressing. We only deliver new releases 
once a quarter. If you’ve got a next-gen 
app with constant DevOps, you’ll need 
different processes. If you’re building  
an aircraft, it will be something  
completely different.”

Llamasoft had the advantage—and the 
disadvantage—of having its CEO-CTO 
as product designer number one. “It was 
great for moving fast in the beginning, 
because I’m a hugely disruptive force with 
budget authority,” Hicks says. Long term, 
however, the charismatic-leader approach 
to product development isn’t sustainable. 
The design-thinking approach must be 
built on “getting large groups of people to 
institutionalize that which good designers 
do intuitively. It’s easy enough for me as 
a product designer to make a product to 
fix something that annoys me, but that 
doesn’t always scale,” says Hicks. “It’s 
about getting teams of other people for 
whom that isn’t their first instinct, to make 
it their first instinct.” At Llamasoft, that’s 
meant building practices into the culture 

to remind people—even those with  
Ph.D.s after their names—that they don’t  
know everything.

Similarly, Oppenheimer has made it a point 
to hire product-development professionals 
who are either already steeped in a user-
centric approach or attracted to it. Bostic, 
of The Difference Engine, agrees: “One of 
the things I’ve discovered in working with 
companies that are trying to adopt more 
design thinking is that they talk an awful lot 
about tools. But it’s really more a cultural 
and values shift than a technology shift.”

For organizations with legacy product-
development teams and processes, it can 
be a difficult swing. “But it’s getting easier,” 
says Waters. “For one thing, many Fortune 
500 companies now want to be more agile 
and lean.” Companies can embark on small 
design-thinking experiments. “You don’t 
have to build an entire new production 
line to get to that next-gen product,” says 
Waters. “It’s amazing what a team of five  
or six can accomplish.”

Ultimately, the shift to a customer-centric 
approach has to be fully endorsed and 
embodied at the top. “It has to happen at 
the leadership level,” says Oppenheimer. 
And not just with lip service. “You can’t 
just say you want to create easy-to-use 
products and not know what that means. 
You need people who can articulate the 
value of this, can model the behaviors 
that are required, and deeply understand 
the benefits.”

Stephanie Overby, an award-winning 
business and technology writer, is a 
Contributing Writer of CTO Straight Talk.

IT’S MORE A 
CULTURAL 
AND VALUES 
SHIFT THAN A 
TECHNOLOGY 
SHIFT.

multiple tenancy. They answer deep, arcane 
questions first. Then, when they’re nearing 
the end, they plaster a graphical user 
interface on it as if that will somehow make 
it easy to use.” One of the biggest mistakes 
CTOs make across industries is “beginning 
the development process by analyzing 
costs, machinery, tech requirements, and 
infrastructure without carefully scrutinizing 
which features are actually important to the 
customer and which are only important to 
the innovator,” says Tacke.

Oppenheimer proposed a different 
approach: starting with a clear 
understanding of the problem they were 
trying to solve. “We designed the entire 
user experience first,” he says. “Only then 
did we start writing code. Leveraging  
this user-experience-first methodology 
has allowed us to discover requirements 
early enough to change the roadmap of 
our product and add new functions,  
if necessary.”

That understanding is fueled by a 
combination of user insight and invention. 
Oppenheimer says: “Insight is a deep 
understanding of the problem—what 
the user is trying to do. And invention is 
thinking about how that can be done and 
beating those ideas up through multiple 
iterations.” Ultimately, Loggly came up 
with a core product principle: “revealing 
the data that matters.” Says Oppenheimer: 
“It didn’t happen instantly. We had a 
first-generation product that customers 
were using and those were the people 
we learned from. That was the common 
thread that wove through all the problems 
we were trying to solve for customers.” 
And it’s the principle that guides further 
product development. 

“Only as we started to live with the product 
and recognize the innovations that most 
enthralled customers could we distill this 
as the essence of what we were trying 

to achieve,” Oppenheimer says. “Even 
though you start with the end-user  
experience in mind, it can be years before 
you completely grok it.”

Keeping the customer-centric approach 
going—once fully-featured products 
are released or as a company grows—
is a challenge, but it’s critical. “When 
you go from initial concepts to having 
a real product you’re making money 
on,” says Jamensky, “and you have 
customers who are asking for support 
and enhancements, you still need to 
look for new, innovative ideas. You have 
to make sure you maintain a balance.” 
Accordingly, Jamensky describes a three-
part product strategy: what customers 
are asking you for; the market strategy 
that customers won’t ask you about; and 
the underlying platforms that will have to 
be refreshed. “You have to think about all 
three as you evolve,” he says.

Companies also need to embed the 
knowledge of the customer into the  
entire product-development organization 
as much as possible. “It’s no good if I’m 
the only one who touches the customer 
and translates that into a business 
case,” says Jamensky. Today, there are 
half a dozen product engineers who 
work directly with Embotics customers. 
“Customers love it because they’re not 
talking to someone who is three steps 
removed,” Jamenksy says.

Scaling design-thinking approaches 
to product development means baking 
the approach into business processes. 
“We’re not building space shuttles here, 
but as you go from 3 people to 13 to 100, 
you need processes and organizational 
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SCALING 
CUSTOMER-
CENTRICITY
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A great convergence occurred several years ago in information 
technology, with the cost and capacity of computer storage, 
processing, and networking all improving at the same time. This 
trifecta brought us to an inflection point where new technologies 
such as Hadoop could unlock unprecedented volumes of data and 
deliver new business value. That is the essence of the much-talked-
about phenomenon known as “big data.”

EIGHT STEPS TO 
BIG DATA SUCCESS

The Internet of Things is ratcheting up big data’s 
promise to deliver business value. Here’s how you can 
make big data generate big value in your business. 
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Sudhi Sinha is responsible for the P&L 
focused on creating and commercializing 
new data-enabled and IoT offerings at 
Johnson Controls. Previously, he was 
Vice President, Product Development, 
where he was responsible for leading the 
product development and engineering 
teams globally across controls, security 
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Johnson Controls. He is the author of 
Making Big Data Work for Your Business: 
A Guide to Effective Big Data Analytics.
He also has written numerous articles 
for industry and academic publications 
on subjects ranging from the “Internet 
of Buildings” to the use of big data 

and analytics by human resources 
departments.

Before joining Johnson Controls in 2008, 
Sinha spent 11 years at Tata Consultancy 
Services. Starting as a programmer, he 
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the years, including management of large 
ERP and PLM programs, global account 
management for Fortune 500 clients, 
regional leadership in the United States, 
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Program Office reporting to the COO, 
and finally leadership of a business unit 
focused on Fortune 500 diversified 
industrial companies.
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OMBINING BIG DATA 
AND THE IoT 

Big data technologies are maturing, 
and they are widely applied across 

many industries. In automotives, for 
example, a manufacturer can incorporate 
data from warranty and maintenance 
activities or even a customer’s visit to 
the auto body shop to better understand 
patterns of failure.

Collecting data from dealers in different 
states is not new. But big data takes this 
activity to the next level. For example, 
marrying the actual weather data in 
a region to vehicle failure information 
allows manufacturers to begin developing 
predictive analytics. Somewhat simplistically, 
cars in Massachusetts may be found to 
suffer more cold-induced battery failures 
while vehicles in Texas may see more 
problems with air-conditioners. But folding 
in other data streams flowing from the 
Internet of Things enables more nuanced 
predictions. Think how the somewhat 
obvious prediction that cars in cold 
climates suffer from battery failures and 
in hot climates experience air-conditioner 
problems can be enhanced by factoring 
in local traffic information, say, or sensor 
data from the car itself.

Consumer data is central to retail 
operations and to the airline, ticket, and 
travel industries. In these instances, you 
are trying to understand demographics 
and individual consumers in the context 
of location, season, trends, and so on. 
Big data is a powerful tool for bringing 
together what you know about those 
factors and integrating new sources of 
information—for example, sensors in a 
retail facility or weather for a travel site—
to produce deeper insights.

UTTING BIG DATA TO WORK IN 
YOUR BUSINESS 

To realize the value of big data 
and capitalize on the emerging 

Internet of Things, follow this step-by-
step approach:

1. Build a Strategy Framework.
It is vital to develop a clear conceptual 
understanding of big data and how 
its potential might map to your own 
organization’s needs. This should probably 
begin with a review of existing business 
intelligence efforts and data sources. But 
don’t stop there; look further and see 
whether there might be other data sources 
that aren’t being utilized or processes that 
could be better instrumented to provide 
valuable data. Remember, big data means 
BIG. More is generally better. Think about 
the kind of insights big data might be able 
to provide, and then get ready for the 
next steps, when you will move ahead and 
engage the organization.

2. Create an “Opportunity Landscape.” 
If the full potential of big data is a gold 
mine, the tactical projects that can get 
you started are gold coins. The point is 
to focus initially on a small number of 
projects or initiatives with the potential 
for significant payback. These could be 
aspects of your business that have not 
performed as expected and where data is 
available to potentially change the game.  
When you’ve found the gold in those 
projects, you will be better able to gather 
resources to finance the gold mine and 
begin to extract widespread rewards for 
the organization.

3. Effectively Manage Big Data Projects.
This means having a good grasp on the 
learning that may be transferable from 
other transformation and IT projects, as 

In practical terms, big data means it is 
now feasible to collect, store, and use all 
available data, leading to new insights 
derived from ever-more sophisticated 
analytics. This presents a great opportunity 
to increase the value of existing data 
while also preparing the ground for the 
deluge of additional data expected to be 
unleashed by the Internet of Things, or IoT, 
the network of information generated by 
people, objects, and the environment.

How did we get to this place? Historically, 
large data sets needed to be structured 
and stored in a very specific way in order to 
then apply queries and analytics. From the 
columns and rows of what conceptually 
was much like a vast spreadsheet, deriving 
insights was an inflexible process where 
the very structure of the data was 
predefined and tended to make the range 
of conclusions all but inevitable. In that 
environment, out-of-the-box thinking was 
almost impossible. 

Today, big data technologies have 
overcome the limitations of past 
practices by breaking data sets into 
multiple components, distributing and 
analyzing those components on different 
processors, and then aggregating the 
results to deliver a meaningful picture 
of the whole that is not constrained by a 
specific, preordained order or structure.

As the ability to use all that data and run 
analytics on it has increased and improved, 
businesses are suddenly able to access 
new types of insights. It is the “art of the 
possible” for data. Furthermore, now that 
the analysis encompasses all the data 
rather than just samples, the results are 
more accurate, and you can look at data in 
connection with more scenarios, sources, 
geographies, and applications. Your view 
of what is possible starts to broaden.

REMEMBER,  
BIG DATA  
MEANS BIG. 
MORE IS 
GENERALLY 
BETTER.  
THINK ABOUT 
THE KIND OF 
INSIGHTS  
BIG DATA  
MIGHT BE  
ABLE TO 
PROVIDE,  
AND THEN GET 
READY FOR  
THE NEXT 
STEPS, wHEN 
YOU wILL  
MOVE 
AHEAD AND 
ENGAGE THE 
ORGANIzATION.
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TAKEAWAYS
•	 Big	data	makes	it	possible	to	collect,	store,	and	use	all	available	data,	leading	

to new insights from the most sophisticated analytics. This will increase the 
value of existing data while also preparing the ground for the deluge of additional 
data expected from the Internet of Things, or IoT, the network of information 
generated by people, objects, and the environment.

•	 To	realize	the	value	of	big	data	and	capitalize	on	the	emerging	IoT,	build	a	strategy	
framework—a clear conceptual understanding of big data and how its potential 
might map to your organization’s needs. Begin with a review of existing business 
intelligence efforts and data sources; then look further and see if there are other 
data sources that aren’t being utilized. 

•	 It	will	also	be	important	to	build	the	right	technology	landscape.	A	big	data	
initiative will likely require some specific investments, but they will be generally 
less expensive and complex than you think. 

•	 Change	can	only	be	mastered	with	effective	communication.	For	an	organization	
to ride the big data wave successfully, everyone should be on board. Only a small 
part of the organization may need new skills, but big data can alter how business 
is conducted in every area.

this path, you’ll never look at gigabytes 
the same way again, and you’ll begin 
to develop a practitioner’s instincts for 
harnessing information cost-effectively.

7. Effectively Drive Change.
Your initial big data steps may not rock 
the boat too much, but over time, big 
data can upend assumptions, sometimes 
even assumptions that have been driving 
the entire business. With big data, you 
have the potential to cut through the fog 
and know the things that have always 
seemed unknowable. If that sounds hard 
to believe, think about how much data is 
not used effectively now. Add to that the 
new data that may become available in 
the near future, through sensors, better 
use of existing systems, and new external 

sources. To ensure that all of this data 
helps the organization, plan to implement 
change-management practices and 
start teaching your organization how to 
be more agile, adapting quickly to new 
assumptions driven by fresh insights.

8. Communicate Effectively.
Change can only be mastered with 
effective communication. This isn’t simply 
a one-way street. Listening is vital, too.  
For an organization to ride the big data 
wave successfully, everyone should be 
on board. Only a small percentage of the 
organization may need new skills, but 
because big data can alter how business 
is conducted, everyone needs to be aware 
that change is afoot and to understand 
their stake in the future.

well as focusing on what is really unique.  
Depending on the existing capabilities of 
your organization, big data may require 
investments in human capital—the IT 
experts and data scientists who can help 
ensure that you get the desired results. 
Because big data is by definition an 
evolving activity, having a robust project-
management framework can help you 
keep things on track and moving in the 
right direction. That approach can also 
help you steer the initiative toward new 
and emerging opportunities.

4. Build the Right Technology Landscape.
Even if you are an IT professional, the 
nuances associated with big data may be 
eye opening. A big data initiative does not 
have to “break the bank” but it will likely 
require some specific investments. The 
good news is that big data initiatives are 
generally less expensive and less complex 
than the massive data-warehouse projects 
that some organizations have built using 
traditional IT tools—a sort of “brute 
force” attempt to garner more value from 
corporate data. The best news is that 
starting small means your initial expenses 
can be quite low.

5. Build a Winning Team.
Even in an era where technology is so 
critical, the human factor can make the 
difference between success and failure. 
Big data projects call upon a range of 
skills. Obviously, some of these are pure 
IT skills; others have to do with mastering 
the data science side of big data. But 
deep business knowledge is also vital—
having the ability to dig into operational 
realities and discern issues that can be 
attacked with big data. Recruiting the 
people you will need for your big data 
projects, and then organizing, managing, 
and motivating them, is a case of making 
investments up front that will pay over the 
long term and yield future success.

6. Manage Your Investments and the   
    Monetization of Your Data. 
The valuation and monetization of data is 
almost a “secret sauce” aspect of big data.  
Having an approach to help you weigh the 
costs of big data against its benefits can 
help you make decisions that are most 
likely to be profitable and meaningful. This 
inquiry starts at a granular level and helps 
you develop an appreciation of the true 
value of data and its costs. If you take 

AS THE ABILITY TO USE ALL THAT 
DATA AND RUN ANALYTICS ON IT HAS 
INCREASED AND IMPROVED, BUSINESSES 
ARE SUDDENLY ABLE TO ACCESS NEw 
TYPES OF INSIGHTS. IT IS THE “ART OF 
THE POSSIBLE” FOR DATA. 
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THE UNFOLDING 
VALUE OF
THE INTERNET
OF THINGS 

The Internet of Things or IoT—that is, digitizing 
information about people, things, and the 
environment and transmitting it over networks—
provides many business benefits, from cutting 
costs to generating new revenue streams. Our 
own experience with the IoT, as a company 
that both leverages it in our operations 
and incorporates it into our products, has 
highlighted its impact on manufacturing 
operations, increasing productivity and 
employee motivation. But we have also seen 
first-hand how the IoT can improve workers’ 
safety and, more generally, the quality of 
people’s lives.

Indeed, the IoT, in ways that only now are 
emerging, will offer not only such quantifiable 
benefits as reduced time and cost but also a 
wide array of qualitative improvements. The 
collection of real-time data enabled by the 
IoT, combined with useful analysis, is poised 
to change the very nature of the way we do 
business—and the way we live our lives. 

This burgeoning network offers 
benefits, some of them only now 
becoming evident, to companies  
and consumers.
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PINPOINTING 
THE POSITION 
OF A PRODUCT 
IN THE REPAIR 
AREA wOULD 

REVEAL 
wHERE IT IS IN 
THE PROCESS. 

BY ADDING 
A SENSOR 
TO EACH 
COMPONENT 
AND A BARCODE 
READER,  
wE wERE  
ABLE TO 
SEE wHERE 
REPAIRED 
PRODUCTS 
wERE IN  
REAL TIME.

THE COLLECTION OF REAL-TIME DATA 
ENABLED BY THE IoT, COMBINED 
wITH USEFUL ANALYSIS, IS POISED 
TO CHANGE THE VERY NATURE OF 
THE wAY wE DO BUSINESS—AND THE 
wAY wE LIVE OUR LIVES.  

particular challenge when coupled with 
quality control that requires removing 
components that indicate an abnormality, 
fixing them, and getting them back into 
the production process.

At the Fujitsu Shimane PC factory, 
defective components have to be 
removed from the main floor and taken 
to the repair area. The challenge is that 
within the repair area there are products 
at different stages, from initial assembly 
to final testing. Without knowing exactly 
when the repaired component would be 
completed, it is difficult to accurately 
assess delivery time. Sometimes delivery 
of an order can be delayed or a special 
delivery truck must be used just to ship 
the part that wasn’t ready at the time the 
rest of the order went out.

Knowing that this was making us less 
efficient, we wanted to better understand 
the progress of products in the repair 
area. Pinpointing the position of a product 
in the repair area would reveal where it is 
in the process. By adding a sensor to each 
component and a barcode reader, we 
were able to see where repaired products 
were in real time. This told us not only how 
many components were awaiting repair 
but also at what point in the process each 
one was, so that we could predict how 
much time would be needed to complete 
the repair of each one of them.

As a result of using the IoT in this manner, 
we realized two very positive benefits.  
One was a 30% reduction in delivery  
costs. The other was a gain in awareness  
of the IoT on the factory floor,  
encouraging workers to make proposals 
for additional improvements using the 
real-time monitoring enabled by the IoT. 
That holds the promise for even better 
results in the future. 

HE INTERNET OF THINGS 
IMPROVES PEOPLE’S LIVES

The IoT can make people’s lives 
better and safer. For example, 

approximately 75,000 trucks travel the 
roads of Japan and they could provide 
very valuable data. At one truck fleet 
operator where we implemented an IoT 
solution, we discovered that the data 
collected on the road could significantly 
improve fuel economy. Another IoT-based 
solution tests the impact of changing road 
signs on drivers’ behavior. This has led to 
new insights on how to improve the safety 
and driving experience for all drivers.

Another example of how the IoT improves 
safety is its use in construction sites, 
with sensors that measure a worker’s 
vital signs, speed, and acceleration of 
movement. When one of the sensors 
detects any abnormality, it sends an alert. 
That can save lives, as people often fail to 
notice danger signs. A clear advantage 

HE INTERNET OF THINGS 
IMPROVES OPERATIONS 

The IoT makes it possible to 
increase manufacturing efficiency 

and significantly reduce production costs 
while increasing workers’ motivation.

In one of Fujitsu’s plants, we found 
that the IoT increases the efficiency of 
manufacturing a product by enabling 
predictive maintenance for production 
equipment. Sensors indicate when 
maintenance is required before the 
machine fails and causes a problem 
in production. Over time, the ongoing 
analysis of the IoT data allows us to 
continuously improve the accuracy of 
machine-failure prediction. In addition, 
the IoT helps in highlighting obstacles to 
efficiency and pointing to improvements 
that can be made on-the-fly.

A side benefit of using the IoT to make 
real-time improvements to a production 
line is increasing the motivation of workers 
on the factory floor. Putting them in 
control empowers them and makes them 
feel more valuable as they get involved in 
understanding the data and acting on it.

As different types of data come into play 
during operations, they all have to be 
understood not just on their own but  
also in the ways they correlate and affect 
each other. It is necessary to understand 
the raw data from sensors within the 
context of the movement of different 
elements of the production line. That has 
to take into account multiple streams of 
data involving both machines and human 
operators. Once the data are put together, 
they need to be analyzed to identify 
causal relationships. 

The IoT makes all that possible, linking up 
all the streams of data and showing their 
relationship to each other through data 
visualization. For example, when multiple 
product models are produced on the 
same production line, the settings on the 

line have to be adjusted multiple times 
during the day. The IoT links different 
streams of data—from workers, from 
the equipment, from the manufacturing 
management system—to visually display 
what settings have been changed and 
in what specific context, providing a 
comprehensive picture of the entire 
process and the bottlenecks that slow  
it down.

Solving the problem of bottlenecks 
is crucial in large-volume production 
with very strict schedules. It poses a 
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TAKEAWAYS
•	 The	Internet	of	Things	(IoT)	has	improved	operations	in	Fujitsu	plants.	At	one	

facility, the IoT increased manufacturing efficiency by using sensors that enable 
predictive maintenance for production equipment—thus avoiding bottlenecks.

•	 The	IoT	has	upgraded	the	functioning	of	trucks	on	Japanese	highways	by	
monitoring and improving fuel economy while keeping tabs on the behavior of 
the drivers themselves. 

•	 Likewise,	the	IoT	can	help	improve	safety	in	various	populations.	For	example,	
the vital signs of workers on a construction site can be monitored with IoT, and IoT 
can help the elderly to move around more safely: the Assist Cart uses embedded 
sensors that track the walker’s movements and enable it to respond quickly for  
a safer walk. 

the person maintain control. Its sensors 
are not limited to environmental factors; 
they can assess specific health conditions, 
as well. For example, if the person has 
trouble moving one leg, the Assist 
Cart can adjust the distance for each 
step to accommodate the unevenness 
of the individual’s walk. In the case of 
someone undergoing rehabilitation 
therapy, that kind of adjustment ensures 
faster recovery. In fact, the Assist Cart’s 
responsiveness, based on real-time data, 
makes all the difference between just 
getting general support from a walking 
aid and getting a customized assist—
exactly what the person needs when he  
or she needs it. 

This use of the IoT to personalize and 
improve an experience for individuals is 
what we can anticipate seeing more of in 
the future. Personalization will help in very 
different situations, from allowing more 
freedom of movement for the elderly to 
providing the information that a shopper 
needs at a certain point in time.

The key for a good shopping experience 
is one in which the customer is made 
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A SIDE BENEFIT OF USING THE IoT TO 
MAKE REAL-TIME IMPROVEMENTS TO 
A PRODUCTION LINE IS INCREASING 
THE MOTIVATION OF wORKERS ON THE 
FACTORY FLOOR. PUTTING THEM IN 
CONTROL EMPOwERS THEM AND MAKES 
THEM FEEL MORE VALUABLE AS THEY GET 
INVOLVED IN UNDERSTANDING THE DATA 
AND ACTING ON IT.

of using the IoT in this case is that the 
continuous collection of data establishes 
a baseline, which in turn allows the system 
to identify abnormal behavior and help 
prevent heat strokes. In addition, it allows 
the construction-site operator to prevent 
workers from entering dangerous areas 
and stop their work if the amount of 
activity rises above a certain level. The 
reduction in construction-site accidents 
helps the operator win additional 
construction projects.  

Another area in which the IoT can 
tremendously improve quality of life is 
with the elderly, specifically to help them 
move around safely. For example, Fujitsu 
has added IoT components to our RT. 
WORK’s Assist Cart, to provide a complete 
solution for elderly people who cannot 
walk unaided. The Assist Cart has various 
embedded sensors that track the walker’s 
movements, allowing the cart to respond 
quickly to what the person needs for a 
safer walk. 

For example, when the person approaches 
a downward slope, the Assist Cart will 
automatically slow down or brake to help 

aware of the available options but is not 
too overwhelmed or distracted. When the 
IoT is applied to a retail environment, it 
can follow the movements of customers in 
the store via the signals from their mobile 
devices, and send them relevant targeted 
information at the right time. 

For example, if a woman is browsing 
through the women’s department, it 
doesn’t make sense to try to divert her 
attention to men’s clothes. But if she 
gets a notification about a sale on men’s 
shirts while she’s having coffee, then 
it’s giving her information that she may 
consider useful if she’s thinking of which 
department to go to next while she’s 
at the store. The IoT gives the retailer 

data that helps it effectively promote 
its merchandise while also giving the 
customer information that could be of 
benefit to her shopping needs. That’s a 
win-win solution.

As the examples in this article have 
illustrated, there is much value that the 
IoT can bring to businesses. Not only 
can it facilitate business innovations 
such as improved processes, but it can 
also be the catalyst for expanding into 
new business areas and exploring novel 
activities with different partners. Most 
important, the IoT has already been 
shown to offer a range of benefits that 
can improve the lives of millions. 



As CTO at Schneider Electric, I was in an environment where 
constant innovation was a “must-have,” not a “like to have.” 
My key challenge was to find the most efficient and agile 
way to foster innovation.

Every business wants to be “innovative.” But it takes more 
than new ideas or even new products to merit that label. 
In my experience, it takes a concerted effort to identify 
emerging trends and evolving customer concerns. It requires 
shifting your focus from products to customer outcomes. It 
entails collaboration, not only internally but also externally, 
through partnerships with other organizations. Finally, it 
requires a disciplined product development process.
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THE SECRET TO 
AGILE & EFFICIENT 
INNOVATION
A CTO with corporate-wide responsibility for R&D 
found that effectively driving innovation requires a 
multi-faceted approach.
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but also as an ongoing relationship that 
emanates from the purchase of a desired 
customer outcome that the company  
will deliver.

UTCOME-BASED SERVICES

The confluence of these trends 
informs the approach Schneider 
Electric takes in advancing 

innovation by focusing on desired customer 
outcomes. The company has literally 
hundreds of products in each of the 
industries and market segments it serves. 
But Schneider is not product-driven so 
much as customer-driven. When it sells 
a circuit breaker or a smart electric panel, 
the focus is on how it is going to serve 
the customer. That is, what will the product 
enable in the context in which it will be 
used? What is being sold isn’t really 
an electric part but a guarantee of a 

the individuals they serve with a type of 
personalization that was unimaginable 
before the advent of digitalization and 
mobile connection.

For example, Schneider Electric has 
developed ways to make energy 
management, light settings, and interior 
climate adapt to the requirements of 
the occupants of a building without 
constant manual adjustments. Instead 
of entering settings on each light switch 
or vent, a person can control the interior 
environment either through devices in 
the building or remotely, via apps on 
a smartphone. Plus, these systems are 
built with self-learning tools that note 
the movements of occupants and adjust 
the settings accordingly. That’s a win-
win scenario with minimized energy 
consumption for maximized comfort.

Schneider partners with its business 
customers to provide the type of 
environment that most perfectly meets  
the energy, lighting, and heating needs 
of the occupants. In the case of the 
company’s partnership with Hilton, for 
example, the goal is to allow hotel guests 
to have the temperature and lighting 
they prefer in their rooms. That makes 
it possible for the hotel to surprise and 
delight their guests, who find their room 
environments set just the way they  
want them.

Another example of how digitalization 
enables a focus on customer outcomes 
is the use of IoT-based solutions by utility 
companies. Leveraging the consumption 
data gathered from smart meters, the 
utilities can offer their customers 
recommendations for ways to save on 
their energy bills, taking into consideration 
their specific needs and environment. 
Technology is ushering in a truly 
personalized future. 

ECHNOLOGY ANTICIPATION AND 
INVESTMENT HORIZONS

Realizing the potential of new 
technologies and capitalizing 

on new insights into customers’ desired 
outcomes takes a lot of work and planning. 
The core of our approach was what we 
call “technology anticipation.” We tracked 
emerging technologies that we felt would 
be important for us in the future. Every 
year, we put together an internal report on 
these technologies in order to educate the 
company’s technology and engineering 
leaders and help them keep up with the 
latest potentially disruptive technologies 
out there. Technology anticipation also 
helps company leaders make better 
decisions about how much investment to 
allocate into different areas of R&D.

Schneider has three categories for 
investment in innovation. “Horizon One” 
refers to investment in the core, the same 
type of products and solutions already 
offered. “Horizon Two” investment explores 
ways of leveraging existing offerings 
into an adjacent space. “Horizon Three” 
investments involve an anticipated 
movement into new markets, new offers, 
and new products. This latter category 
is the one associated with disruptive or 
game-changing breakthroughs. Following 
best practices for investment allocation, 
70% of resources are allocated to Horizon 
One development, 20% to Horizon Two, 
and 10% to Horizon Three. 

But there’s more to planning than 
categorizing. It is also important to make 
efficient use of the people in R&D. That’s 
why the company leverages platforms to 
optimize results and increase efficiency 
among the R&D team members. 

In a large company like Schneider, there 
are literally thousands of projects going 
on simultaneously, in a number of R&D 

DENTIFYING THE MOST 
IMPORTANT TRENDS

Just as no man is an island, no 
company is innovative in a 

vacuum. Innovation is born in the context 
of changing technology, business, and 
consumer trends. One trend that no one 
can ignore now is digitalization. The world 
is far more digitized and connected than 
it was at the start of the millennium, and 
new forms of connecting and consuming 
information continue to emerge.

Another significant trend is the way 
computing is done, with many businesses 
rapidly moving their IT operations to 
the cloud. Now they can be more mobile, 
have easy access to analytics, and build 
better relationships internally among the 
company’s teams as well as externally with 
partners and customers. 

The cloud is a good example of another 
trend, the transition from selling products 
to selling services related to products. 
The key aspect of this new direction is 
that maintaining a successful relationship 
between businesses and their customers 
is tightly tied to customer outcomes. The 
customers of cloud services don’t just buy 
software but also subscribe to software 
as a service, platform as a service, 
infrastructure as a service, security as a 
service, and others. Across industries, the 
trend is to view customers not just as a 
relationship formed in a single transaction 

better outcome. That outcome might be 
achieving 30% lower energy costs, getting 
the light just right, or maintaining the  
ideal temperature.

Outcome-based services are all about the 
customer experience and the role the 
company plays in that experience. So 
it’s not just cloud service providers who 
are now in the “as a service” business 
but also everyone who sells the means 
to a customer’s desired end. This kind 
of responsiveness can be extended not 
just to business customers but also to 

THE CORE OF OUR APPROACH wAS wHAT 
wE CALL “TECHNOLOGY ANTICIPATION.” 
wE TRACKED EMERGING TECHNOLOGIES 
THAT wE FELT wOULD BE IMPORTANT 
FOR US IN THE FUTURE.
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gaps, and work with possible existing 
solutions. They look into relevant 
university research projects and engage 
with other companies, including startups. 
Partnerships with other companies extend 
to three levels of engagement:

•	 Working	jointly	to	bring	a	solution	to		
 customers, typically through a joint     
 venture.
•		 Investing	in	startups	through	Aster			
 Capital, Schneider’s in-house 
 investment arm. 
•	 Acquiring	companies	when	there	
 is value in making them part of the 
 Schneider family.

Reaching beyond a business’ boundaries 
does not mean letting go of the necessary 
limits to keep R&D within set budgets. 
Setting limits in terms of time, expense, 
and personnel allocated for a particular 
project is essential to keeping results  
on track.

That’s why it’s important to scope R&D 
projects and come up with a realistic 
estimate of the money, time, and people 
each project requires. If you aren’t 
disciplined about this process, inevitably 
the project will go over budget and miss 
its deadlines, particularly if developers start 
adding features for possible future needs. 

The solution to that problem is to take 
a minimalist approach and build the 
absolute minimum needed for a workable 
product. Then you proceed to testing 

TAKEAWAYS
•	 Being	innovative	requires	identifying	emerging	trends	and	evolving	customer	

concerns; shifting your focus from products to customer outcomes; developing 
collaborative relationships both internally and through partnerships with other 
organizations; and maintaining a disciplined product development process.

•	 Be	customer-driven	rather	than	product-driven.	View	customers	not	just	as	a	single	
transaction but also as an ongoing relationship. Outcome-based services are all 
about the customer experience and the role the company plays in that experience. 

•	 Scope	your	R&D	projects	and	come	up	with	a	realistic	estimate	of	the	money,	
time, and people each project requires. If you aren’t disciplined about this 
process, inevitably the project will go over budget and miss its deadlines.

•	 Build	the	absolute	minimum	needed	for	a	workable	product,	then	proceed	 
to testing it with customers. Only after that stage should you go on to add  
more features.

sites around the world. You wouldn’t 
want to have researchers in Shanghai 
duplicating the same research done 
by a team in Denmark. But without 
communication between them, that  
could happen all too easily. 

To avoid the potential for wasteful 
replication of effort and to increase 
collaboration and agility, the teams 
scattered around the globe were brought 
together. By having them share their work 
on a common platform, you don’t end up 
reinventing the wheel ten different ways. 
You can invent it once and come up with 
ten different applications for it. That way 
we make the most effective use of our  
in-house brain power.

HE CONCEPT OF OPEN 
INNOVATION

To really unleash the potential 
of innovation, however, you have 

to reach out to find creative, new ideas 
and not restrict yourself to your own 
organization. While Schneider has a lot 
of smart, talented people in-house, you 
can deliver innovation much faster if you 
take advantage of what’s going on outside 
Schneider—at startups, vendors, suppliers, 
and universities. That’s why the company 
has adopted open innovation, the positive 
face of “not invented here.” 

The open innovation program has 
representatives from each of the key
businesses. They come up with strategies 
for what to look for, identify strategic 

REACHING BEYOND A BUSINESS’ 
BOUNDARIES DOES NOT MEAN LETTING 
GO OF THE NECESSARY LIMITS TO KEEP 
R&D wITHIN SET BUDGETS.

it with customers. Only after that stage 
should you go on to add more features. 
This DevOps approach, well-known in the 
software field, is equally applicable to 
hardware. Talk to customers, find out their 
needs, and then create specifications for 
the project without over-engineering the 
product. You make your prototype, and 

then make the product better and better 
based on the feedback.

That’s how you innovate with efficiency and 
agility. This multi-faceted approach isn’t 
always easy, as I would be the first to admit. 
But given the payoff of effective innovation, 
it’s an approach worth striving for. 
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A new technology center and internal competitions 
for seed funding reinvigorate innovation at a 
120-year-old government and defense contractor. 

Most people associate innovation with commercial startups in 
Silicon Valley—not a government contractor. But at Harris 
Corporation, a 120-year-old, Florida-based defense contractor, 
we are working to turn that perception on its head. Innovation 
has become our driving force to deliver new technologies faster 
and at a lower cost than ever before.
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TAKING A CULTURE 
OF INNOVATION TO 
THE NExT LEVEL 

PROFESSIONAL BACKGROUND

Prior to assuming his current role, 
Seamon was Vice President, Engineering 
and Operations. In that position, his 
responsibilities included co-chairing 
the Technology & Engineering Council, 
or TEC; establishing and improving 
engineering processes and tools; defining 
and driving productivity and quality 
measures; developing and enhancing 
technical career paths aligned with 
Harris’s growth strategies; identifying 
and managing technology partnerships 
with other companies and suppliers; 

and promoting the disciplined execution 
of projects within cost, schedule, 
and technical constraints. Previously, 
Seamon held multiple functional and 
profit and leadership positions across 
Harris Corporation’s Government 
Communications Systems Division, 
including Vice President of Engineering 
and Business Area Vice President of 
the Avionics and Electronics Programs. 
Seamon joined Harris in 1983 as an 
engineer specializing in materials.
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PATRICK  
SEAMON
pseamon@harris.com

POSITION
Vice President, Program Management

COMPANY
Harris Corporation

WORKS FROM
Melbourne, Florida

EDUCATION
Seamon holds a Bachelor of Science degree in 
materials engineering from North Carolina State 
University. He is a graduate of the Harris Leadership 
Directions program at the University of Virginia’s 
Darden School of Business.

PERSONAL PASSIONS
Seamon enjoys most being able to unleash the power 
of the group: “What excites me is connecting people, 
ideas, and energy to create what individuals alone 
could never dream of doing on their own.”
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from a traditional government request 
for proposal. That is because we try to 
cultivate an environment that unleashes 
new levels of creativity and entirely new 
approaches to solve our customers’ 
biggest challenges.
 
To foster innovation beyond the company’s 
core priority R&D projects, we established 
an employee resource group for 
intrapreneurs and an internal venture-
capital-type firm, through which Harris 
scientists and engineers can champion 
new ideas they feel have broad potential. 
Those budding intrapreneurs also have  
the opportunity to compete for seed 
funding from the company to advance 
their ideas. As part of this initiative, we 
recently launched a Shark Tank-style 
competition that offers up to $50,000 
to employees for innovative ideas. In its 
first year, more than 100 proposals were 
submitted from around the company, 
and 20 were granted seed funding. 
Subsequently, five of those bright ideas 
received additional funding and support. 
We believe that these ideas will eventually 
yield marketable innovations.

As these projects move forward, the 
developers behind them are given more 
time to pursue their goals and more 
opportunities to collaborate across company 
locations. This helps them and their project, 
while also building bridges between 
business units that might otherwise tend to 
become somewhat insular.

In addition to the Shark Tank-style 
competitions, we also established “reverse 
pitches,” where business leaders can share 
with other groups any problems with 
which they need help. Attendees come 
back later and present ideas for how to 
solve those problems.

To further foster companywide 
brainstorming and idea sharing, we also 
host an internal technology exhibition 

called the Harris Tech Expo, where 
engineers and scientists showcase and 
discuss the breadth of innovative projects 
under way across the company.

The Tech Expo is held during National 
Engineers Week—an annual celebration 
when the company and employees host 
informative seminars, team-building 
events, competitive activities, and various 
ceremonies recognizing our engineers’ 
and scientists’ many contributions. We 
cap off the Expo with an announcement 
of the company’s choice for the Harris 
Corporation Fellow Award, our highest 
recognition for engineering achievement. 

REATING ANINNOVATION HUB

At Harris, we want to provide 
our employees with the physical 
environment to help nurture the 

creativity and collaboration that will spark 
the next big ideas.

That is why we opened the Harris 
Technology Center last year. A $135 
million, 464,000-square-foot, state-of-the-
art facility, the center serves as the hub for 
the company’s R&D, and an incubator for 
engineering creativity and innovation. The 
facility is gold LEED certified and contains 
state-of-the-art conference rooms, 
engineering labs, and modern health and 
wellness facilities, including a gym and 
cafeteria. It houses more than 1,400 
engineers and other staff—a large portion 
of the company’s technical workforce—but 
significantly, it also serves as a resource 
to support innovation at other company 
facilities around the world.

The center was designed from the inside-
out to facilitate creativity and innovation. 
For example, it includes an Ideation Space, 
a large room that is very different from  
a normal workspace—one that encourages 
people to think differently. It has exterior 
glass walls, no tables, and features 
stimulating color schemes such as lighting 

THE ACqUISITION 
ALLOwED US
TO EXPAND THE  
ENTREPRENEURIAL 
SPIRIT AND 
INNOVATION 
PRINCIPLES  
ON wHICH OUR 
COMPANY wAS 
FOUNDED. THINK
OF IT AS 
“ESTABLISHING
THE CULTURE”
OF A 120- 
YEAR-OLD
STARTUP!

UILDING ON INNOVATIVE ROOTS

Innovation is by no means a new 
concept at Harris. It has been part 
of our DNA since the founding 

Harris brothers invented a new-to-the-
world automated sheet-fed printing press 
in the 1890s. Their printing press was ten 
times faster than conventional presses—a 
feat so unbelievable that the brothers 
had to downplay that marketing claim 
just to get sales prospects to agree to a 
demonstration. The ten person startup 
grew rapidly over the next century and 
transitioned from a print-communications 
business into an electronic-communications 
and information-technology leader. 

Throughout our history, Harris has 
reinvented itself numerous times. Most 
recently the company underwent perhaps 
its largest transformation—the acquisition 
of Exelis—which transformed our business 
into a top-ten defense contractor with 
greater scale and a much broader 
technology portfolio. Most important, 
the acquisition allowed us to expand 
the entrepreneurial spirit and innovation 
principles on which our company was 
founded. Think of it as “establishing  
the culture” of a 120-year-old startup! 

Today, our 22,000 employees provide 
some of the world’s most advanced 
communications and information 
technology solutions to customers in  
125 countries, in areas such as defense,  
air-traffic management, weather, space, 
and electronic warfare.

STABLISHING AN INNOVATION 
ENVIRONMENT

Fostering and sustaining a culture 
of innovation requires establishing 

an overall environment that supports 
and encourages creativity at all levels. At 
Harris, that includes direct involvement 
from our CEO and Board of Directors—
which established a committee specifically 
focused on research and development 

(R&D) investments and recognizing 
outstanding innovative contributions.  

We also invest heavily in our technology 
and in our true source of innovation: our 
employees. During the past five years, 
Harris has increased its investment in 
R&D to an industry-leading percentage 
of revenues. This substantial investment 
provides the resources for our company’s 
9,000 engineers to challenge industry 
norms and create new solutions, often 
from the ground up. Many of these 
solutions are created without prompting 
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can help provide new perspectives and 
further drive a culture of innovation. 

PREADING THE WORD

At Harris, the effort to foster a 
culture of innovation is a never-
ending journey. I have been 

pleasantly surprised by the progress we 
have made since the Exelis acquisition, 
and how the efforts have united and 
integrated a mix of talent and skills from 
across our organization. We have seen 
some of our most experienced people 
energized with a renewed spirit of 
excitement and adventure, leveraging 
their hard-earned skills in new ways 
to take on new problems. And we 
have witnessed younger engineers 
collaborating for the first time with 
seasoned industry experts, seeing their 
ideas transform into reality faster than 
they ever imagined.

Finally, we have also enjoyed the extra 
benefit of our efforts having a positive 
impact even beyond our company 
walls. Our customers have reacted 
enthusiastically to the changes we have 
adopted. Some have even come in 
and worked collaboratively within our 
innovation environment and then have 
taken this approach back to their own 
organizations. I guess you could say that 
our excitement about our new innovation 
practices has become contagious. 

TAKEAWAYS
•	 Harris	recently	launched	a	Shark	Tank-style	competition	that	offers	up	to	$50,000	

for innovative ideas. In its first year, more than 100 proposals were submitted from 
around the company, and 20 were granted seed funding. 

•	 Last	year,	the	company	opened	the	Harris	Technology	Center,	a	$135	million,	
464,000-square-foot, state-of-the-art facility that is now its R&D hub and an 
incubator for engineering creativity and innovation.

•	 An	important	part	of	Harris’s	commitment	to	R&D	is	fostering	the	next	generation	
of innovators. That is why, over the last decade, the company has contributed 
more than $22 million and employees have volunteered more than 11,000 hours in 
Science, Technology, Engineering and Math (STEM) outreach efforts. 

that periodically shifts in hue and multi-
colored sails hanging from the ceiling.
 
The Ideation Space is now used regularly, 
often by large groups of people, and 
is supported by one individual (the job 
rotates among employees), known as 
a Hubster. The Hubster is responsible 
for helping people work through the 
innovation process—brainstorming, 
thinking through ideas, and then building 
on those ideas.

Another key area is the Innovation Make 
Space. In this area, individuals or teams can do 
rapid bread-boarding of circuits or devices, 
allowing people to quickly transform an idea 
in their head into something physical. The 
ideas can be made into a prototype and 
immediately tested.

The Garage, which represents a further 
step in the innovation process, features 
3D printing capabilities, encouraging an 
adaptive manufacturing approach and 

NCOURAGING THE NExT 
GENERATION OF INNOVATORS

We also are committed to 
fostering the next generation of 

innovators. During the past ten years, the 
company has contributed more than $22 
million and employees have volunteered 
more than 11,000 hours in Science, 
Technology, Engineering and Math (STEM) 
outreach. Our STEM activities are aimed 
at motivating and inspiring students to 
study these critical disciplines to position 
themselves for careers in technical fields.

We have donated millions of dollars 
to engineering-oriented universities to 
support facilities, STEM educational and 
research programs, scholarships, and 
fellowships. The company has created 
world-class learning environments, 
provided scholarships and endowments, 
supported student organizations, 
sponsored special events, and 
encouraged employee participation on 
advisory boards. Donations have paid for 
science and engineering labs focusing on 
innovation at a number of schools.

What’s more, we continually recruit from 
the leading colleges and universities to 
identify the top talent to join our team.  
We are always searching for people with 
diverse backgrounds and skill sets that 

At Harris Corporation, innovation is a collaborative activity.

enabling individuals to take ideas and 
advance them quickly. In some cases, 
people will take something built by hand 
in the Make Space, perform a 3D scan, and 
then edit the design and use the printer to 
create the next version.

Yet another resource within the center is 
our open-source computing area. Here, 
users can access all kinds of open-source 
tools, install them on a machine, and test 
their functionality to find out if they could 
be useful in their project. 

Finally, we have a collaboration space with 
an 84-inch monitor so that people can 
share concepts via video with a customer 
or with employees in other Harris facilities. 
The highly interactive area enables you to 
write on the displays and share ideas back 
and forth in real time.

All these different spaces work together to 
speed and support the innovation process.
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21ST CENTURY 
INNOVATION 
REQUIRES A
NEW APPROACH
Leading digital transformations by embracing a wide 
range of partnerships.

PROFESSIONAL BACKGROUND

Sundararajan has more than a quarter 
century of experience leading multi-
functional, multi-cultural teams across 
Chemicals, Oil & Gas, Metals, Minerals & 
Mining, and Pulp & Paper industries. He 
took on his present position at GE Oil &
Gas in January of 2016 following a  
two-year stint at the company as CTO 
& General Manager of Engineering, 

Measurement & Control, Oil & Gas. 
Previously, Sundararajan has served in a 
variety of senior leadership positions at 
ABB Inc., most recently as Group Senior VP 
and Head of Global Business Unit Industry 
Solutions. Sundararajan is a Member of the 
Board of the Society of Asian Scientists 
and Engineers (SASE).
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KISHORE  
SUNDARARAjAN
kishore.sundararajan@ge.com

POSITION
Chief Technology Officer

COMPANY
GE Oil & Gas

EDUCATION
Bachelor’s degree in physics from Rikkyo University, 
Tokyo, Japan.

WORKS FROM
Houston, Texas

PERSONAL PASSIONS
The development of young leaders, diversity and 
community engagement.

STRAIGHT TALKING

The world has never been more prosperous or connected. We nonetheless live 
in challenging times, facing a huge range of societal challenges that demand 
solutions. And most of these challenges have answers in engineering and science.

In the oil and gas industry we have been talking about the power of digital for 
a long time, particularly under the rubric of what we call the Digital Oil Field. 
This concept is rooted in the geology and engineering of production, with an 
understanding that more data and better analytics can powerfully improve 
productivity and deliver tangible results. Perhaps ten years ago, when we began 
discussing the possibilities, we shared a vision of the future, but our reach 
exceeded our grasp. It is only in recent years, with the growing influence of the 
industrial internet and the availability of more powerful processing and analytics, 
that digitalization across the oil and gas value chain became a true reality.
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ARTNERING WITH CUSTOMERS 
AND COMPETITORS 

What does it mean to partner with 
a customer? It means we are open 

to them and they are open to us. We try 
to gain insights into our customers, their 
pain points, and what keeps them awake 
at night. And then we address those 
issues as rapidly as we can. In software 
development, this approach is called 
Agile. In GE, we call this FastWorks—which 
means that you move quickly, validate 
assumptions as you move, and you aren’t 
afraid to fail.

The question is no longer can we do 
this; it is should we do this. If you are 
exploring a concept or seeking a solution 
to a problem and some organization 
has already done something similar, it 
is probably better to partner with them. 
Partnering can provide an opportunity to 
get far ahead of the competition in terms 
of developing a more advanced solution 
and getting faster to market.

As engineers immersed in technology, 
most of us are enamored with what we 

MORE DATA 
AND BETTER 
ANALYTICS CAN 
POwERFULLY 
IMPROVE 
PRODUCTIVITY 
AND DELIVER 
TANGIBLE 
RESULTS.

and suppliers and we use the same 
thinking internally. Partnerships are very 
important to where we are going, and 
we suspect they will be increasingly 
important to most organizations. Indeed, 
I can foresee a time in the future when 
organizations that cannot learn how 
to partner will probably be left out of 
markets and shut off from opportunities.

Partnering is a compelling choice because 
the world as a whole has become more 
commercialized and faster paced. In order 
to deal with that complexity and that 
velocity, partnering is an ideal choice. The 
open source movement that has become 
so important in fields such as software 
and 3D printing is an illustration of why 
partnering has become such a compelling 
approach to solving problems.

The open source idea emerged in the 
software industry in the 1990s amidst 
rapidly rising costs and market pressures 
for more speed. In the open source model 
a particular kind of software would be 
created by an individual, group, or entity 
and then licensed in a way that permitted 
and even encouraged modification and 
addition by others. Instead of inventing 
an entirely new edifice, it is possible to 
reuse the efforts of others. Some estimate 
that this approach may have saved tens of 
billions of dollars in costs.

That same open source approach has 
been applied to create design libraries for 
3D printers. Rather than having to design 
all the elements of a mechanical pump, 
for example, one might find available 
configurations for producing solids or 
subassemblies that can be combined and 
adjusted to a specific need, dramatically 
reducing design costs.

At GE we look for opportunities to partner 
widely, for instance with our customers 
in oil and gas, aviation, and healthcare in 
ways we hadn’t thought possible before.

HE TRENDS DRIVING THE 
EMERGENCE OF DIGITALIZATION 

There are three specific 
technology trends that are 

driving the realization of the vision for 
digitizing the oil and gas industry. First, 
the cost of communications has gone 
down significantly around the world and 
on average is an order of magnitude 
lower. Cell phones and even smart 
phones have become ubiquitous, not 
only in the developed world but even in 
emerging markets such as Africa. As a 
result, people are consuming more data 
and the infrastructure is becoming more 
available; therefore, the cost of acquiring 
data has dropped significantly. What 
was prohibitive 10 years ago has become 
trivial today.

Second, the arrival of the cloud, once  
a vague concept and now a pillar of  
business and industry, has also 
dramatically transformed innovation 
and the consumption of information 
technology. Now you can buy capacity 
à la carte, which is to say you don’t need 
captive investments for storage and 
computing to do your number crunching. 
What you need is delivered on demand 
and doesn’t sit around unused, tying  
up capital.

In particular, cloud has changed the way 
we use supercomputers. Now, if you want 
to run a computer-intensive task such 
as sophisticated weather modeling on 
a pipeline or demand simulation on an 
electrical grid, you won’t run into problems 
with CPU capacity. You can develop and 
run any analytics models and the required 
computer capacity spins up on the cloud. 
And now, the cloud is going industrial 
strength. In order to process the extreme 
quantities of data from industry, we need 
a heavy-duty cloud to safely and securely 
house data, enabling unlimited analytics.

The third trend driving digitalisation in 
the oil and gas industry is that in some 
sense almost all machines are getting more 
intelligent and more software defined. 
Whether you are looking at a “big iron” 
product like a consumer Christmas 
tree, a blowout preventer stack used to 
seal, control, and monitor billion-dollar 
oil or gas wells, or a new car, there is 
intelligence everywhere. With all its  
built-in technology, a Tesla automobile is 
almost like an iPad with wheels!

The fruits of these enablers are everywhere. 
In the case of a digitized and connected 
oil field, we can now create Web-based 
visualization environments that can help 
lower IT costs while providing widely 
dispersed teams anywhere in the world 
with a shared vision of models and data. 
The ability to scale performance and  
add functionality is available at almost  
any location.

FORMULA FOR  
APPLYING TECHNOLOGY

While technology is an ever  
potent enabler and the key to 

solving our challenges, it is a double-
edged sword. Technology comes with 
costs, risks, and uncertainty. Going it 
alone is still expensive, potentially risky, 
and increasingly unnecessary.

One of the most powerful options is 
partnering. Most organizations have 
acquired at least some elements of the 
NIH, or “not-invented-here,” syndrome. 
It is an attitude that proclaims pride of 
authorship over quality of result and it  
is at the root of much of the resistance  
to partnering.

At GE, we have come to embrace 
partnerships, which we also describe as 
alliances and ecosystems. We pursue 
these relationships with both customers 
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TAKEAWAYS
•	 The	growing	influence	of	the	industrial	internet	and	the	availability	of	more	

powerful processing and analytics in recent years have made digitalization across 
the oil and gas value chain a true reality.

•	 Three	trends	drive	digitialization:	reduced	cost	of	communications,	cloud	computing,	
and software-defined machines.

•	 Establishing	a	broad	range	of	alliances	and	partnering	with	customers	and	
competitors are excellent approaches to reducing the costs, risks, and uncertainty 
associated with new technologies.

GOING IT 
ALONE IS STILL 
EXPENSIVE, 
POTENTIALLY 
RISKY, AND 
INCREASINGLY 
UNNECESSARY.

STRAIGHT TALKING

do; we would love to solve the problems 
all on our own. It’s that old NIH attitude. 
The question is not, can we solve the 
problem on our own but should we solve 
the problem on our own. Increasingly, 
the answer will be that working with 
partners is the better choice. Get partners 
on board and find ways to collaborate 
broadly. If customers want a more flexible 
user interface that is more dynamic, 

maybe you will find that someone has 
already invented a solution and that 
maybe you don’t need to spend 100  
man-years solving that problem.

We have now seen that you may not  
even need to be the middle man in that 
system. Think of the example of the Apple 
iPhone. Apps are provided to the user 
to solve problems through a corporate 
partnership ecosystem. All the needed 
commercial transactions are addressed 
simply and elegantly.

Partnering can be further extended.  
There are many examples in business 
today of organizations partnering with 
both customers and competitors. By 
leveraging our unique strengths, we 
are able to solve together some of the 
toughest industry challenges. I believe 
these kinds of arrangements will happen 
more and more in the future as all of us 
learn to live in those three dimensions as 
customer, supplier, and competitor.
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WHEN THE CTO
IS ALSO THE CMO
Sound strange? Think again.  
A natural link exists between 
technology and marketing.

PROFESSIONAL BACKGROUND

A frequent author, speaker, and multiple 
patent holder, Mahbubul Alam joined 
Movimento in early 2015 as CTO/CMO, with 
responsibility for reinventing the company’s 
technology and strategy. Since then, he 
has led a transformation that is enabling 
Movimento to take the lead in the coming 
era of the software-defined car, which will 
usher in the biggest changes in the auto 
industry since Henry Ford’s days. Prior to 
joining Movimento, Alam spent 14 years 
as a technologist and strategist at Cisco. 
He began in the mobile technology area in 
Cisco’s Netherlands operation, later working 
in a variety of business development and 
market intelligence capacities.

In 2012, he moved to Silicon Valley to 
head up Cisco’s Internet of Things (IoT) 

and Machine to Machine (M2M) platforms, 
growing the company’s new M2M operation 
into a $350 million business in four years. 
Among the numerous products he created 
were Cisco’s flagship 4G LTE multi-service 
router, the IoT edge-cloud gateway, and 
the next-generation Integrated Services 
Router. He launched several internal 
startups, including one providing IoT 
vertical solutions for the transportation, 
manufacturing, and mining industries. Born 
in Dhaka, Bangladesh, Alam received a 
scholarship to attend boarding school in the 
Netherlands. Later, while at university there, 
he founded a small chain of top-rated dining 
establishments before moving into the 
technology arena.
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COMPANY
Movimento

WORKS FROM
Sunnyvale, California

EDUCATION
BSc, MSc, Electrical Engineering, Personal Mobile & 
Radar Communications, Delft University of Technology

PERSONAL PASSIONS
Reading, travel

mahbubul.alam@movimentogroup.com  
    @mahbubulalam
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There’s a lot of talk about the increasingly 
important intersection of the corporate CIO and 
CMO roles. Several years ago, Gartner projected 
that in 2017 the CMO would outspend the CIO 
on information technology, and there’s little 
reason to doubt that projection.

But here’s a scenario you may not have heard 
of—the combination of the CTO and CMO 
roles, a joint position I’ve held at my company 
for the past two years. At first, this may sound 
like an unusual hybrid. But it actually makes a 
lot of sense to merge these two functions, at 
least in the types of companies where the two 
disciplines are intertwined in the mission of 
transforming technology into profitable growth.
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In addition, this mindset helped us look 
beyond a platform that simply delivered 
input—software updates—to the vehicle. 
We saw that the platform could also 
analyze and diagnose data output from 
the vehicle. In a classic example of the 
machine learning feedback mechanism, 
this data would make future software 
updates more efficient and impactful.

RIDGING THE GAP BETWEEN 
SILICON VALLEY AND DETROIT

But my dual role isn’t only about 
merging the functional silos and 

mindsets of R&D and marketing within 
our organization. As Chief Marketing 
Officer, I also need to bridge the gulf 
between two industries—our own world 
of high technology and the world of 
our customers, who make automobiles 
and related products. Silicon Valley and 
Detroit speak different languages, have 
contrasting cultures, and employ very 
different processes.

We try to span this gap by bringing 
together the best of both worlds in a way 

technology that can deliver value-creating 
solutions—has been an important element 
in our success.

MEETING OF THE MINDSETS

The world of business has grown 
more efficient over the years 
as we’ve increasingly broken 

down silos. There are industry silos. 
Functional silos. Silos in attitudes. Silos 
in approaches. It’s clear today that these 
silos slow things down, yet they persist. 
In longstanding organizations, it can be 
difficult to eradicate them.

Most companies have separate technology 
and marketing organizations, which seems 
like a natural division of expertise. But in a 
company like ours that separation serves  
no purpose.

Many organizations are eagerly embracing 
user-centric product design—and for 
good reason. Customer experience is 
the biggest competitive differentiator 
that technology providers have in an 
increasingly commoditized space. And 
if the customer is the center of product 
development, then it makes sense to 

conjoin the CTO and CMO roles. The 
marketers understand the end problem 
the company is trying to solve for the 
customer; the technologists are able to 
develop a product to deliver that unique 
value proposition.

Embodying that approach in a single 
CTO-CMO position might not work at 
a Fortune 100 company, with its layers 
of bureaucracy and specialized roles. 
But at Movimento, we can eliminate 
the middleman. Instead of one function 
conveying insights to another function, 
you have, in effect, a single function. 
And we don’t have the problems that 
typically exist when the CTO and CMO 
organizations operate independently, 
even if collaboratively: They fight for 
power and resources, they speak different 
languages and they slow each other 
down. Here we all speak one language—I 
call it “marketecture.” We can talk to and 
understand our consumers/users while 
we can also speak in the ones and zeros 
of the digital world. We can communicate 
and collaborate internally and externally 
to drive the business agenda.

It was that blended mindset that led 
us to come up with Movimento’s core 
principle of the software-defined car, a 
term we coined and have trademarked. 
When I introduced the idea, I got some 
confused looks because it represented 
a mind shift for the company, which saw 
itself as a provider of software update 
systems. When we started thinking about 
the product and services we provide 
as a platform for this larger concept, it 
opened up possibilities for our engineers 
and our marketers. They could begin 
thinking about software-defined radios; 
investigating software-defined networks; 
researching software-defined safety and 
security. We got there by combining our 
deep automotive industry and engineering 
knowledge with an understanding of our 
customers’ needs.

wE CAN TALK  
TO AND 
UNDERSTAND OUR 
CONSUMERS/USERS 
wHILE wE CAN
ALSO SPEAK  
IN THE ONES AND 
zEROS OF THE 
DIGITAL wORLD.

Movimento is that kind of business. 
Founded in 2003, Movimento today 
offers original equipment manufacturers 
and tier-one suppliers in the automotive 
industry a secure platform for providing 
continuous and comprehensive over-the-
air (OTA) software updates for millions of 
vehicles throughout their lifecycle.

As the cars we drive evolve from heavy 
chunks of hardware into the equivalent  
of supercomputers on wheels, there is the 
need to constantly update the software 
that runs everything from entertainment 
systems to critical safety features.

Furthermore, those updates need to 
be customized for different locations or 
even individual vehicles, based on data 
generated by and collected from those 
vehicles. (For more information about 
this transformation of the automobiles we 
drive, see the sidebar “Understanding the 
Software-Defined Car.”)

Movimento has been a leader in driving 
this evolution. And integrating the chief 
technology and marketing roles—
combining an understanding of our 
customers’ particular mindset and the 

AS THE CARS wE DRIVE EVOLVE FROM 
HEAVY CHUNKS OF HARDwARE INTO 
THE EqUIVALENT OF SUPERCOMPUTERS 
ON wHEELS, THERE IS THE NEED TO 
CONSTANTLY UPDATE THE SOFTwARE 
THAT RUNS EVERYTHING FROM 
ENTERTAINMENT SYSTEMS TO CRITICAL 
SAFETY FEATURES.
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In the future, car makers won’t simply sell you, 
say, a 2020 Toyota Prius or Cadillac Escalade. 
They’ll sell you a version of the vehicle that 
will be continually updated and improved via 
wireless software releases. That will require a 
completely different mindset from the sell-it-
and-forget-about-it approach that, warranties 
notwithstanding, is the way people generally 
think about cars today. The automaker will be 
along for the ride with the customer during the 
entire product lifecycle, continuously improving 
the product through software updates—
because, as anyone in Silicon Valley knows, 
software is always evolving.

Servicing the software-defined car will involve 
much more than a regular oil change. Although 
providing over-the-air software updates for 
automobiles may sound relatively simple—we 
get software updates for our cell phones all the 
time—it’s actually quite complex.

On the road, even vehicles of the same make, 
model and year may have different software 
and hardware components, depending on 
what’s happened to them over time. Maybe 
the car was repaired and given new parts. 
Perhaps new software was added. Today, 
there are roughly 7,200 microprocessors in the 
average car, from a wide variety of vendors. 
The cars being designed today will benefit 
from improved software available by the 
time they hit the road in 2018. Bits and bytes 
have become as important as pistons and 
powertrains.

When a vehicle is ready for a software update, 
you have to first understand its current makeup. 
Over-the-air software companies like Movimento 
collect the VIN number in order to first build 
an accurate picture of all the systems in the 
automobile. While some service providers may 
be able to update certain on-board systems, we 
are able to collect data and update software 
from numerous suppliers for the entire vehicle, 
which we view as one big system.

Understanding the makeup of each vehicle 
is just the beginning. Auto industry followers 

may recall Tesla’s announcement early last year 
that it could shave 0.1 seconds off the already 
speedy Tesla P85D’s zero-to-60 acceleration 
via an over-the-air software update. We are 
working to enable that type of capability for 
automakers that don’t currently have the 
“supercomputer on wheels” architecture that 
Tesla does.

Drivers will be able to customize infotainment 
apps and diagnose mechanical problems 
without putting their vehicles in drive. They’ll 
be able to make improvements to their 
vehicles—for example, modifications that boost 
gas mileage or control emissions to meet new 
state-specific regulations—without having to 
take their car into a dealer. They won’t wait for 
next year’s model to get the improved product; 
they’ll wait for the next software update.

But updates sent to millions of cars are only 
half the story. Every time a software-connected 
car hits a pothole on a New York City street or 
travels through the Texas Hill Country, a vast 
amount of data will be collected and stored. 
This creates a bi-directional data flow, in which 
a data agent in our platform gathers vehicle 
diagnostics and other information and sends 
it back in the other direction. This capability 
lets us deliver detailed analytics about vehicle 
performance and status to our OEM customers.

With this data, car makers can react in real 
time in order to make their vehicles better 
serve drivers. Examining this diagnostic 
info, manufacturers can see how their cars 
are being used, which can feed a continual 
improvement process to develop new features 
that customers want.

Examining this data over time will also allow 
automakers to build better vehicles, as well 
as refine the software delivered to all existing 
vehicles in subsequent updates. Ultimately, the 
feedback will enable customization of software 
for an individual vehicle based on its use—
the geography, climate, and road conditions 
in which it is driven, or even the skill and 
individual driving style of its owner. 

UNDERSTANDING THE  
SOFTWARE-DEFINED CAR

that everyone can embrace. If you are too 
tech-centric, you’ll lose Detroit. If you get 
too deep in the automotive weeds, the 
Silicon Valley folks will tune out.

The concept of the software-defined car 
was a way to blend these two world views. 
It helped the carmakers see that their 
product was becoming the supercomputer 
on wheels I mentioned earlier, which had 
an effect on their design and purchasing 
decisions. The concept also helped focus 
their attention on the central importance  
of software security and the need to build 
it into the product from the beginning—
as a networking or telecom company in 
Silicon Valley would—rather than layer it  
on after the fact.

Conversely, our Silicon Valley engineers 
needed to adopt the mindset of Detroit. 
Just as the carmakers came to understand 
the importance of software security, 
the engineers needed to appreciate 
something that is part of carmakers’ 
DNA—automotive safety. You can’t simply 
say to a car buyer, “Here’s your car, it’s 
connected to the Internet and it does all 
these cool things.” If you don’t continue to 
monitor software security, you won’t be 
able to keep a step ahead of hackers and 
other threats.

The networking types in Silicon Valley 
don’t typically deal with software reliability 
and security that is a matter of life 
and death. They are likely to approach 
automotive development the way they 
do, say, mobile app development. While 
some Silicon Valley techies might think 
of the modern cars as a “mobile phone 
on wheels,” this omits a key difference 
between regular apps and vehicle 
software. If a banking app goes down, 

people may get angry and revenue may be 
lost—but no one dies.

When people’s lives are at stake, safety 
and security move to the front of the 
line for engineers. For example, once 
our developers started pondering the 
software-connected car, they began 
thinking like Detroit when it develops a 
brake system. They not only had to design 
an effective product, they also had to be as 
close to 100% safe and secure as possible. 
If you’re developing the software for an 
autonomous car, you need that system to 
stop when it encounters a living thing in 
its path, every single time. Silicon Valley 

Continued on page 54
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jUST AS THE 
CARMAKERS CAME 
TO UNDERSTAND 
THE IMPORTANCE 
OF SOFTwARE 
SECURITY, THE 
ENGINEERS NEEDED 
TO APPRECIATE 
SOMETHING 
THAT IS PART OF 
CARMAKERS’ DNA 
— AUTOMOTIVE 
SAFETY.
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understood “enterprise grade,” but they 
had to learn “automotive grade”—an even 
higher standard for performance.

By combining the worlds of Silicon Valley 
and Detroit through the concept of the 
software-connected car, each side began 
to better understand the other. Although 
it was a foreign concept at the start, now 
the two disciplines represented by our 
engineers and our customers have come 
to appreciate each other.

TAKEAWAYS
•	 The integration of the Chief Technology Officer and Chief Marketing Officer 

roles, while an unusual hybrid, can be surprisingly effective, combining in a single 
position an understanding of customer problems and the technology that can 
create solutions to them.

•	 Functional silos, which grew up to reflect a natural division of expertise, today 
usually breed inefficiency and slow response time.

•	 A CTO/CMO can help bridge the crucial gap between the mindset and attitudes 
of a technology company and its customers in other industries.   

STRAIGHT TALKING

In an age where most corporate investments have been commoditized, 
21st century technologies are about leveraging product & service R&D 
for customer-centric solutions through agile and e�cient engineering. 

ENGINEERING AND R&D SERVICES
To know more about HCL’s Engineering and R&D Services,
write to us at ers.info@hcl.com

CUSTOMER-CENTRIC

EFFICIENT

AGILE

UPDATES SENT TO MILLIONS OF CARS 
ARE ONLY HALF THE STORY. EVERY TIME 
A SOFTwARE-CONNECTED CAR HITS A 
POTHOLE ON A NEw YORK CITY STREET 
OR TRAVELS THROUGH THE TEXAS HILL 
COUNTRY, A VAST AMOUNT OF DATA 
wILL BE COLLECTED AND STORED.

And that appreciation—that respect—for 
one another’s knowledge and mindset 
isn’t only crucial in bringing together 
the two industry worlds of software and 
automotive. It also is necessary to bridge 
the two functional worlds of marketing 
and technology. In both cases, this mutual 
respect enables the building of new 
platforms that will support the future.



Distinguished Engineer at Xerox’s Palo 
Alto Research Center (PARC), where 
he worked on design tools for VLSI 
and on high-speed  interconnects for 
shared-memory multiprocessors. He 
was also instrumental in the commercial 
development of Sun Microsystems’ 
first high-performance multi-processor 
system family. 

Sindhu holds a Bachelor’s degree in 
electrical engineering from the Indian 
Institute of Technology in Kanpur, a 
Master’s degree in the same discipline  
from the University of Hawaii, and both 
Master’s and Doctorate degrees in 
computer science from Carnegie  
Mellon University.

The following is an edited transcript of 
a conversation Sindhu had with CTO 
Straight Talk Editor-in-Chief Paul Hemp 
and Articles Editor Gil Press.

The most important recent change is the 
measurement of progress in information 
technology. While improvements in the 
performance of networking, computing, 
and storage have been and continue 
to be important, there is another 
dimension that has become critical—the 
infrastructure’s “agility.” 

With a long view gained from his  
30-year career in Silicon Valley, Juniper 
Networks’ founder has a message for 
the technology industry: Infrastructure 
is the foundation of Information 
technology—and foundations matter!

Twenty years ago, with the rapid growth 
in Internet use providing evidence of its 
value and with the availability of optical 
fiber causing a rapid drop in the cost 
of long-distance bandwidth, Pradeep 
Sindhu had an important insight. The 
Internet Protocol, he concluded, would 
be the only technology capable of 
providing network connectivity for 
computers at a world-wide scale. This 
insight led to the successful founding 
in 1996 of Juniper Networks, which just 
celebrated its 20th anniversary. 

Sindhu, now Juniper’s Vice Chairman 
and Chief Technology Officer, continues 
his deep involvement in technology. 
His long tenure in the industry 
provides him with a fundamentals-
based perspective that isn’t affected 
by what is simply fashionable. And 
his reading of recent trends has given 
him some cause for concern. He 
believes that while the current focus 
on infrastructure agility is important, 
continually improving infrastructure 
performance is equally important. In 
fact, focusing on agility alone at the 
expense of performance raises risks,  
for companies and for the industry.

Before founding Juniper Networks, 
Sindhu was a Principal Scientist and 

For more than 30 years, you’ve 
been driving innovation in an 
industry where change is the 
only constant. When so many 
components of IT change so 
frequently, it is sometimes difficult 
to see the big picture. What do you 
see as the key developments in the 
industry over the last decade or so?
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To get maximum agility all network 
function smust be written in software   

on general-purpose computers; 
conversely, to get maximum 
performance, one must sacrifice agility 
and specialize the infrastructure to 
do one network function well. Either 
extreme has problems.

A better approach is to recognize the 
trade-off and to use the right engine 
for each type of network function. 
Networks are generally understood 
to have four types of functions: 
management, control, layer 4-7 services, 
and packet forwarding. The first two 
functions are best executed on general-
purpose processors because there 
is little in the computations being 
performed that would benefit from 
specialized hardware. Forwarding, on 
the other hand, benefits hugely in 
performance and price-performance 
by having specialized programmable 
hardware. Finally, L4-L7 services 
can also benefit from specialization, 
although the benefits are less dramatic 
than for forwarding.

For any given technology, there is 
generally an inverse relationship 
between performance and agility—if 
you want higher performance, you 
will need to give up some agility and 
vice versa. 

Given this inverse relationship, it is 
easy to conclude that a good way to 
evaluate infrastructure is to look at the 
product of agility and performance 

We have gotten used to seeing 
exponential improvements in the 
performance of compute storage  
and networking. But in the last  
decade, compute performance has 
slowed down significantly compared 
to the golden age between 1945 and 
2005, where a doubling every 18 to 24 
months was the norm. The implications 
of this slowdown are profound, and will 
impact all aspects of IT. Significantly, 
performance improvements in storage 
have accelerated because of new solid 
state technologies, and performance 
improvements in networking continue 
almost unabated.

Scale-out architectures were invented 
specifically to continue to improve  
the overall throughput of computation 
delivered to users, despite the 
technology limitation of individual 
microprocessor chips. The trick was 
to connect massive numbers of 
microprocessors, coupled by a fast  
local area network, and to write 
applications in such a way that they 
could be distributed across this 
distributed general purpose computer.

These architectures are now over a 
decade old—that makes them really 
old in “Internet Years”—and we are 
beginning to see the limitations of 

What is the relationship between 
performance and agility?  

What are the implications, in terms  
of how IT infrastructure is 
developed and deployed, of the 
recent slowdown in performance 
improvements?
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Companies like Google and Amazon 
pioneered agility for compute 
infrastructure housed in their data 
centers. They viewed a data center 
as a single large computer that had 
a logically centralized “orchestration 
system” analogous to the operating 
system of a single computer. This 
centralized software permitted much 
better infrastructure agility. It allowed 
new, unanticipated applications to  
run on the infrastructure quicker than  
it was possible to do on traditional  
IT infrastructure. 

Performance is an attribute that is 
reasonably well-understood—for example, 
megabits per second for networks, or 
MIPS for a computer. Agility as applied 
to infrastructure does not have such a 
generally understood definition. We can 
define it as the speed with which one 
can get infrastructure to do something 
that was not anticipated when the 
infrastructure was put into operation—
for example, getting an infrastructure to 
deliver an entirely new service. It should 
be clear from the definition that making 
infrastructure agile requires it to be 
programmable in one manner or another.

Over the years, the networking industry 
has done a phenomenal job in improving 
performance and price-performance, 
but it has done a relatively poor job in 
improving network agility. Having seen 
the benefits of agile infrastructure in data 
centers, network operators have legitimate 
reasons for asking how some of the same 
principles of logically centralized software 
could be applied to improving the agility 

The industry went wrong in calculating 
that agility was the only problem that 
needed to be solved. For example, the 
buzz around SDN went so far as to 
suggest that all wide-area distributed 
networks built using specialized 
computers called “routers” should 
instead be built with general-purpose 
computers. What this extreme view 
ignores is that there is a trade-off 
between agility and performance.

So how do you define agility?

Where do you think the networking 
industry went wrong in trying to 
solve the agility problem?

THE ExACT SAME 
MISTAKE HAS 
BEEN MADE ONCE 
BEFORE, WITH 
MANUFACTURING. 
IF WE ARE WISE, 
WE WON’T MAKE 
THE SAME  
MISTAKE IN  
INFORMATION  
TECHNOLOGY.
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of networks. This is the key idea behind 
software-defined networks, or SDN.

rather than looking at the two attributes 
in isolation.
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investment, despite its critical importance 
to the future of the economy. The exact 
same mistake has been made once 
before—manufacturing was considered to 
be “dead money” and was ignored for a 
long time. We now belatedly realize that 
manufacturing is critical and investments 
are needed in order to innovate, but it will 
take a generation for manufacturing to 
recover. If we are wise, we won’t make the 
same mistake in information technology.

It is fashionable these days to say that 
it’s all about software, without really 
understanding what “software” truly is 
and isn’t, and ultimately what the success 
of software depends on.

The most general way to view software 
is that it is a formal—that is, machine 
executable—statement of intent to 
achieve some result. Once the intent is 
captured, the result can be achieved 
quickly through computing machinery, 
and can be iteratively refined to do 
better over time. This is where the power 
of software comes from.

Note that this general description of 
software doesn’t tie it to any particular 
computer or instruction set, even though 
most people today associate software 
with one particular instruction set 
because it happens to be in common use 
today. This is a profound mistake.

The second thing to note is the utter 
dependence of software on some 
computing machinery—software does not 
run on air! In fact, it would be fair to say 
that if the performance of these machines 
had not improved at exponential rates 
between 1945 and 2005, there would 
have been no computing industry and 
probably no software industry.

The fact is that the power of software 
depends on exponential improvements  
in the underlying machinery. When 
these improvements are not 
forthcoming, as is the case now, we are 
in uncharted territory.

It is indeed a cultural phenomenon. 
Wall Street is not excited by 
infrastructure because the Street is 
focused on short-term profits. Investors 
are not excited by infrastructure for 
the same reason, and industry is 
less excited about it than it used to 
be. If this continues, fundamental 
developments in this area will move to 
geographies where there is an appetite 
to invest for the long term. 

It’s entirely possible, but the IoT space 
has suffered from its own share of hype. 
There are two fundamental problems 
that need to be solved before IoT 
fulfills its potential. One is delivering 
power to IoT devices over the air, and 
the other is providing connectivity to 
these devices at the right cost point.

It is almost a cultural phenomenon 
of the industry: the herd gets 
excited about a particular area and 
moves in that direction, often to 
the detriment of another. How do 
you see this phenomenon playing 
out in the interplay between 
performance and agility?

Do you think that the growing 
interest and investment in the 
Internet of Things will make people 
pay more attention to hardware?

this approach applied to general-
purpose computing. Another way in 
which performance limitations can be 
overcome is to specialize computers 
to solve particular problems when the 
gains are large enough and the problem 
is important enough. Two examples will 
serve to demonstrate that this is already 
beginning to happen. First, graphics 
processing units, or GPU’s, that were 
built initially for graphics are now being 
used to solve problems that involve 
heavy use of vector processing; scientific 
computing, columnar data bases, and 
protein folding are all examples of 
applications that benefit from the use 
of GPU’s. Second, the renewed interest 
in Artificial Intelligence through the 
application of “deep-learning” has 
sparked a race to build specialized 
learning computers.

I predict that we are entering the 
era of what could be called “Scale-
Out Heterogeneous Computing,” in 
which both techniques will be applied 
simultaneously to the problem of 
building information infrastructure. 
Further, these techniques will be applied 
without imposing any penalty on the 
agility with which applications can be 
delivered on the infrastructure.

Thus, while the attention of the 
pundits is focused on the surface 
layers of information technology—the 
applications we all use to tremendous 
benefit every day—there are profound 
changes taking place in the deeper 
layers of the infrastructure.

WHILE THE 
ATTENTION OF THE  
PUNDITS IS 
FOCUSED ON THE 
SURFACE LAYERS 
OF INFORMATION 
TECHNOLOGY—THE  
APPLICATIONS WE  
ALL USE TO 
TREMENDOUS 
BENEFIT EVERY 
DAY—THERE ARE 
PROFOUND  
CHANGES TAKING 
PLACE IN THE  
DEEPER LAYERS
OF THE 
INFRASTRUCTURE.

Regrettably, many people in the United 
States no longer consider information 
infrastructure to be a worthwhile 

Why are these changes 
being ignored?
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As we see in this issue’s cover article, 
successful companies are increasingly 
putting customers, not technology, at the 
heart of product design. It turns out that 
understanding what problems customers 
have and how a product can solve them is 
more important than simply incorporating 
new features enabled by the latest 
technology.

One method for achieving this customer-
centric perspective—one that is receiving 
a lot of attention in its application across 
many areas of the business—is called 
“design thinking”. Forrester Research 
defines design thinking as “a collection of 
practices that help teams better identify 
with customer experiences and shift 
from logical problem-solving to creative 
experimentation.” But what it boils down 
to is creating products and services with 
features that customers fall in love with 
and can’t live without! 

By starting with the customer rather 
than the product, design thinking turns 
traditional product development on 
its head. If you have ever wondered 
how companies with relatively low R&D 
spending seem to be dominating the 
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market these days, it is because they use 
some form of design thinking to come 
up with offerings that connect with users 
emotionally and aesthetically, rather than 
simply through form and functionality.

People like me, who come from a 
background in product design, sometimes 
wonder what all the fuss is about. Of 
course you need to assess a new product 
through the eyes of the user! For example, 
if you are conceptualizing an infrared 
camera for the military, you need to 
realize that it makes no sense for a soldier 
to stow his or her infrared camera before 
picking up a gun to fire. When seen from 
this perspective, you need  a monocular 
ambidextrous camera—one that can be 
used by the non-dominant arm while the 
soldier still has the gun in the dominant 
arm—in order to create a seamless 
battlefield experience. It’s worth noting, 
in this example and in general, that design 
thinking identifies the right thing to do—
but technology makes it possible.
 
Or think of Kiva Logistics (later Amazon 
Robotics) which was obsessively customer 
-centric. They built their business, market 
strategies, and products around their 

customers—for example, the warehouse 
picker pulling products from the shelves 
of a warehouse. Instead of thinking how 
technology could make it easier for the 
picker to move throughout a warehouse 
to pick ordered products from the shelves, 
Kiva created a system in which a robot 
basically brought the shelf to the picker. 
It was a revolutionary product innovation 
that resulted from looking through the 
eyes of a user.

Of course, the best product development 
teams have employed some form of 
design thinking—even if not by that 
exact name—for decades. But too often 
that hasn’t been the case. There are 
innumerable examples of products that 
failed to succeed in the market despite 
being feature-rich and technologically 
sophisticated. Think of Sony’s MiniDisc, 
Apple’s Newton, or even Google’s
modular smart phone Ara. Those 
products were technologically ahead
of their time but didn’t become popular 
because they didn’t have the customer
at their core.

Another aspect of design thinking is its 
holistic approach. Traditionally, companies 
employed an “over-the-wall” model of 
product design and development, in which 
a product was developed in consecutive 
phased stages, by sets of teams working
in silos.

Concurrent engineering is an age-old 
method that companies have used to 
overcome this problem. Products are 
designed and developed in such a way
that different characteristics of a product 
—for example, its Manufacturability, 
Serviceability, or Usability (“X”)—are taken 
into account in the design process right 
from the start rather than sequentially. 
In concurrent engineering, so-called DfX 
(“Design for X”) techniques are used 
that can assess a product’s performance 
in different areas and along all stages 
of its lifecycle. This decreases product 
development time and also the time to 

market, leading to improved productivity 
and reduced costs.

BY STARTING WITH
THE CUSTOMER RATHER 
THAN THE PRODUCT, 
DESIGN THINKING TURNS 
TRADITIONAL PRODUCT 
DEVELOPMENT ON
ITS HEAD.

Design thinking takes concurrent 
engineering further, making it truly
holistic. It,

•	 Applies	equally	to	architecture, 
products, services, and similar  
human-centric creative activities.

•	 Incorporates	an	appreciation	of	how	 
a product is designed, delivered, 
deployed, and used, while also taking 
account of the ecosystem relevant to 
each of those stages.

•	 Brings	an	agile	approach	to	the	entire		
product development process, with 
rapid iteration and end-user involvement 
that targets outcomes where they will 
make the most difference.

Design thinking thus puts the customer—
and the customer experience—at the 
core of product innovation. This results 
in a mindset remake for engineers and 
a cultural transformation in product 
development. This in turn leads to 
products that directly address customer 
needs—including those the customer 
wasn’t even aware of!

CTO STRAIGHT TALK | ISSUE 3



64

MAGAZINE •  EVENTS •  WEBINARS •  BLOGS •  COMMUNIT Y
Winner of ITSMA Diamond and BMA Excellence Awards for Thought Leadership

by HCL Technologieswww.straighttalkonline.com

by HCL Technologies

www.straighttalkonline.com



straighttalkonline.com/magazine

Also available on:

by HCL Technologies

@CTOStraightTalk and @CIOStraightTalk Straight Talk Community
92

  

Michael Nilles
CIO, Schindler Group

On digitally 
transforming the enterprise

PAGE 08

Issue 7

Straight Talking from CIOs
On risky career moves,

data-driven decision making,
and a new formula for IT success

Issue Number 6

 

 

  

SEAN LENNON
CIO, Allergan
On Managing 
Constant Change
Page 22
 
BRIAN SHIELD
CIO, The Boston Red Sox
On Better Understanding Your Fans
Page 40

JORA GILL
CDO, The Economist
On Building a Digital Business 
Page 48
 
JORIS MERKS-BENJAMINSEN
Head of Digital Transformation,
Google
On Fostering Digital-First Thinking
Page 60
 

www.straightalkonline.com Issue 8

Plus experience-based insights from 
technology leaders at Molson Coors, 
Performance Food Group, and other 
forward looking organizations.

STRATEGIC
PARTNERSHIPS

IN THE
DIGITAL AGE

An Experts’ Guide
to Relationship

Management

Page 06

Download the CTO Straight Talk magazine app

http://apple.co/2d5mShQ http://bit.ly/2d1e5Jr

Download the CIO Straight Talk magazine app

http://tinyurl.com/kel6t5bhttp://tinyurl.com/q7hg48s


