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I would like to talk to you today about the future of 
innovation. We are on the brink of an age in which the 
nature of innovation itself is dramatically changing. We 
have always talked about better, faster cheaper – but this 
goes beyond that. We’ve talked about best practices, but we 
really need to think in terms of next practices. 

The kinds of products coming out today, the way they are 
designed and manufactured – and the impact they’re 
having in their markets – are dramatically different from 
what we experienced even five years ago. We’ve understood 
many of the trends driving this new age of innovation  
for some time – intensified global competition, demand  
for more personalized products, big data and rapid 
technological advancements in a variety of areas.  
But there is something even more profound going on.

Smart innovations are transforming every industry
There’s a confluence of transformational forces that 
companies are leveraging to make products that are smarter 
and more connected than ever – and these products are 

fundamentally changing markets. Look around. We see cars 
driving themselves – with the intelligence to understand 
their environment and operate autonomously. And it’s not 
just the automakers jumping on this opportunity. In 
healthcare, medical implants are being custom-made to 
individuals. In aerospace, we’ve seen how pilotless planes, 
or drones, have expanded beyond surveillance into other 
market opportunities. And in energy, there are now systems 
that understand how to self-optimize in order to minimize 
consumption.

Of course, it’s not just those industries. There is coffee now 
that knows how to brew itself. Those little K-cups have 
codes on them that tell the machine how to operate for 
particular tastes. In electronics and semiconductors, you  
see sensors tattooed onto your skin. If you’re a diabetic or 
have hypertension or other issues, these sensors can 
actually drive devices that are delivering therapies to you. 
And then in shipbuilding, we’re moving to the paradigm of 
ships sailing themselves without captains – the idea of 
remote control and communication. 
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For industrial machinery, we see 
machines that are smarter, that can 
redistribute intelligence down to 
higher-level, self-organizing robots. 
They’re more like people than ever. 
Think about it. Clearly we are a self-
organizing group in this room. We know 
where to go and how to do our jobs. 
We’re a distributed processing engine in 
lots of ways. We collaborate but we still 
have our own objectives. Think about 
that kind of collaboration amongst 
intelligent devices on the factory floor. 
What does that mean for MES systems 
as we move the semantics up to higher 
levels of intelligence? We’re no longer 
telling devices, ‘Articulate this joint, go 
over here, move down 2.3 centimeters 
and then grab.’ Instead we’re just 
saying, ‘Go pick that thing up.’ The 
semantic communication between 
planning and execution becomes 
radically different. Robots don’t need to 
be told absolutely everything. They 
have their own initiative.

From incremental innovation to 
transformational innovation
For many of you, none of this is news. 
But there are some implications that 
have a huge impact on manufacturers – 
and innovation enablers like us. 
Number one: every single one of our 
customers is facing significant 
challenges and threats because of  
these smarter innovations. Number 

two: these kinds of innovations are not 
incremental. They are transformational. 
We are not talking about step-change 
improvement or fighting for market share. 
We’re talking about creating completely 
different business models and attacking 
completely new markets.

Let’s look at the photography market. If 
you were an executive at Kodak 30 years 
ago, you were on top of the world. You 
were building billion-dollar factories to 
crank out film. And the more film you 
could get out of the factory, the more 
money you could make. And the name of 
the game in innovation was to optimize 
that business – improve product quality, 
get the product out faster, squeeze 
inefficiencies out of the process. 

Then somebody came along and said,  
‘Let’s make a digital camera.’ And some 
companies’ reaction was, ‘Who know 
what? That’s not very good photography. 
The resolution isn’t high enough. It  
doesn’t have the sophistication a real 
photographer would need.’ Yet there were 
a few forward-thinking companies that 
said, ‘There’s something here we need to 
pay attention to.’ And today I can 
guarantee you there is not a big factory 
anywhere cranking out film. They have 
exited that business altogether. So the 
thing that made them what they are went 
away. No more film. 

“These kinds of innovations 
are not incremental.  
They are transformational. 
We’re not talking about 
step-change improvement 
or fighting for market  
share. We’re talking about 
creating completely  
different business models 
and attacking completely 
new markets.”
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The point is, the industry was 
transformed. It changed. Great, so now 
I’m making a bunch of digital cameras 
and I start to feel pretty good about 
that. I’m making billions of dollars. And 
I’m working hard to go fast and change 
the product and make it just right for 
consumers. But guess what? In the 
space of 10 years, even that product 
paradigm has changed. The fact is, the 
digital camera market is in deep, deep 
trouble because the phones that 
everyone carries now have point-and-
shoot photography capabilities. It’s no 
longer viable to make point-and-shoot 
standalone cameras when my 
smartphone can do just as well and  
I’m carrying that device with me all  
the time. 

So this is an example of business 
transformations that are exploding 
paradigms. If the executives at Kodak 
knew this was coming, what would 
they have done differently? How would 
they have prepared for the digital age 
or the future of integrated 
photography?  

There’s a phenomenon called the 
‘innovator’s dilemma.’ And it’s 
essentially this: ‘I’m making lots of 
money and I don’t want to break it.’ So 
what happens in these kinds of cases is 
that other companies break it for you. 
It’s called disruption. Think about this 
movement to cars that drive 
themselves. This represents another 
example of disruption. Think about 
Uber. Here’s a company that’s hiring 
people off the street with their own 
driver’s license and insurance, and 

they’re connecting them via cell phone 
to people who need rides. It’s a cool 
idea. Uber is going to be valued in 
billions of dollars. But imagine Google 
producing vehicles in which you don’t 
need some strange driver to come pick 
you up. The car does it all by itself. 
Could that be transformational? Would 
that now become a business model that 
would be of interest? There is disruption 
here. Incremental innovation only goes 
so far. Just like the film camera you can 
increment and increment – all the way 
to the point where it’s gone. 

And the same kind of thing happens in 
other industries. There are forces now 
that are changing business models and 
everything we do. Another example: 
drones – planes without pilots. Maybe 

that doesn’t sound so great as a 
passenger on a commercial jet, but 
there are many, many applications for 
aerial surveillance. Not just intelligence. 
In agriculture and urban planning and 
transportation: the idea of collecting 
information via drones and then 
distilling that down to a future value. 

Now, the reason I mention all these 
innovations is that our customers are 
facing these challenges – the same 
kinds of challenges that Kodak and 
others have faced. And the question is 
do they know that? Do they know that 
in many cases their business models are 
already on fire? In some cases they do. 
But here’s the question we need to ask 
ourselves: what is our role in helping 
companies manage this transition? 

Because I can tell you it’s not a foregone 
conclusion that companies will go 
through those transitions successfully. 
In fact, it’s just the opposite. Most 
companies do not do well in major 
disruptions – even when they see them 
coming. I’ll give you one counter 
example. IBM used to make typewriters 
and they figured out they should stop 
making them because that business was 
disappearing. So IBM remade itself – and 
they’ve done so several times. They are 
not perfect at it, but they are one of the 
few examples of companies that aren’t 
dead. They’re not in a museum; they still 
exist as a company. There are a lot of 
other examples, however, of companies 
that were highfliers, on top of their 
markets, that really didn’t make the 
transformation, didn’t jump to a new 
business model. 

And every day there are entrepreneurs 
out there who are trying to figure out 
how to eat the lunch of the companies 
we’re working with. There are startups 
trying to figure out what they could do 
if you didn’t have to have somebody 
driving that vehicle. What would be 
different? What happens if you don’t 
need a pilot in the cockpit? The business 
models and legacy positions our 
customers currently have are not a 
foregone conclusion for the future. 
They’re not a birthright. What can they 
do about it, and how can we help them 
make that transition into the future? 
Yes, your competitive edge is 
important. Optimization is important. 
Operational efficiency is important. But 
none of it is enough. It’s not enough – 
because everything can change.

“...your competitive edge is important. 
Optimization is important. Operational 
efficiency is important. But none of it 
is enough. It’s not enough – because 
everything can change.”
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building the operating system for a very big printer –  
a factory. If you think that doesn’t matter, consider cell phone 
manufacturing. When Siemens was in the cell phone business, 
the innovation cycle was a huge challenge. They had to 
produce tooling to make the phone casing. And that tooling 
had a four- to six-month lead time. So it was important to  
get the product aesthetics right, get the tooling in the 
manufacturing queue so that the phones could be produced  
at volume for the peak purchasing season. If you go to a 
smartphone factory today and look at how they’re made, do 
you think they still have those tooling problems? The answer  
is no. They have thousands of machine tools milling each 
individual phone. They’ve turned that process into a printing 
press. They can immediately respond to design changes, and 
they can print a new phone tomorrow – different from the one 
today. 

To think of a factory as a printing press probably isn’t what 
people think about when we talk about 3D printing. I think 
there is a way for us to drive those two things together, an 
idea of integrated additive/subtractive processes orchestrated 
in a fashion that turns your enterprise into a factory-sized 
printer. Certainly, we’re a ways away from doing that, but 
Siemens is one of the few organizations really trying to get 
there.

Knowledge automation. There are people in smart, forward-
thinking companies trying to put half the workers in the world 
out of business – send them home. At every level there is 
somebody trying to take a wayward category and automate it; 
everything from factory and textile workers to machine 
operators and office professionals. And the fact is, deep 
learning algorithms are getting to the point where they are 
actually as good or better than people at doing some jobs we 
use to think only people could do. So how does that affect us? 
How can we integrate into our tools and techniques the ability 
to take these deep learning algorithms and provide value? 

Advanced robotics is really just the culmination of all of that. 
Connected devices, distributed logic, advanced orchestration – 
all working together. All of these forces are impacting every 
one of our customers and doing so in ways that when 
combined together can yield new business models. 

The transformational forces behind smart innovation
What are some of the transformational forces that are making 
disruptive innovation more prevalent? I’m not going to tell you 
anything you don’t already know. But I want to stimulate your 
thought about the implications of these forces. First, there’s 
the Internet of Things. It doesn’t take a genius to see that 
more and more devices and machines are getting connected. 
That’s a fact. And these things will have conversations amongst 
each other. That’s true. And from these conversations, we can 
gain insight. That is also true. 

The fact is, new businesses that leverage this information flow 
can be very, very powerful. But these are not the kinds of 
things that companies are well suited to leverage today. We 
have seen that they are struggling with this right now. We’ve 
got lots of things that are internet enabled. They know how to 
talk. The conversations between the things are happening 
every day. But reports show that very few companies have 
actually figured out how to use this information to fuel new 
innovation opportunities.

We recently purchased Camstar, and they have a solution 
called Omneo that does exactly the sort of analytics required to 
extract value from the Internet of Things. It pulls information 
together, looks at the statistical relationships between things 
and provides insight back to users that they couldn’t otherwise 
get. We have the opportunity to help our customers leverage 
data from our own systems and mine it to provide insight. 

Cloud technology. What’s special about the Cloud is that it 
makes the computer elastic – more processors, more memory, 
more network delivered up in an incremental fashion. We just 
formed a new Cloud group with the team at Omneo to look at 
all the initiatives that we’re doing around the company to see 
how we can leverage that more effectively, how we can take 
advantage of the elastic computer, the data aggregation, the 
analytics, the statistical relationship between things to provide 
the next level of service to our customers.

3D Printing is another important dynamic. Siemens has been 
in 3D printing for a long time. We’re in it for the biggest 
printing presses imaginable: they’re called factories. Our 
manufacturing operations management group is essentially 

“Our manufacturing operations  
management group is essentially 
building the operating system for a 
very big printer – a factory.” 
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Digitalization: Transforming both what and  
how you innovate
If you compare and contrast what our competitors focus on, 
they do not seem to be able to help in the realization phase. 
They don’t have the manufacturing capability. They can’t 
credibly talk about turning the factory into a giant printing 
press. They cannot say that’s part of their vision. They just can’t 
do it. They’re talking more about getting idea fertilizer back 
from the utilization phase. But I would argue that having the 
right idea doesn’t cut it anymore. You’ve got to be like IBM and 
actually change your business. You’ve got to realize the 
innovations you see coming.

So, if our customers are faced with these changes, if they are 
faced with new advances on the factory floor – with robots 
working alongside people. If they’re faced with the ability to 
use additive manufacturing...and if they’re faced with this  
idea of advanced robotics…we are uniquely suited to help 
them make that transformation. We make that happen 
through what we call digitalization – weaving a digital  
thread of knowledge throughout the entire innovation 
process. Digitalization helps our customers create a model-
driven enterprise. It helps them model their existing business 
and future alternatives and to ask, through simulation, ‘What 
will happen if I do this?’ And they’ll get answers back that have 
something to do with reality. They’ll be able to make better 
decisions about the future – today. They’ll have greater 
confidence that they can make those future innovations real. 
That’s where every one of our customers wants to be. They 
want to make sure they’re not the victims of disruptions.  
They want to be the disrupters.

Competing in a world of constant transformation
So how can a company leverage these forces to improve their 
ability to innovate? If you think about the innovation process,  
it really boils down to three fundamental phases: ideation, 
realization and utilization. A company has ideas. They move 
some into an operational phase and actually realize them.  
And then the customer uses the product. And now, with the 
Internet of Things, we’re able to get information flowing back. 
We want to know how the car’s driving. Did it drive properly? 
Was the airplane having some kind of anomalous behavior? 
Does it need a maintenance activity? Is there something  
about how it’s being operated that we can optimize? 
 
Some companies are feeding ulitization data back into ideation 
in the hopes of fueling new innovation. But studies indicate 
that most manufacturers have struggled to gain value from 
this approach.

As Siemens PLM Software, we think that this utilization  
data is important, but even if a company knows what to  
do, are they equipped to do it? Even if utilization data  
helps a company see where their industry might go in the  
future, can they get there? Say you knew what was going  
to happen to photography. You knew film was going to  
be gone. Does that mean you’re equipped to target the 
business of digital cameras? Are you equipped to make  
that transformation?

This is where I think Siemens PLM Software is uniquely 
positioned to help manufacturers. It’s in this realization  
phase – the rubber-meets-the-road process of actually  
realizing innovations – where initiating or responding to 
disruptive innovation will most likely succeed or fail.  
In many ways, this is the key performance indicator of  
smart, connected products.

Some companies are feeding ulitization data back into ideation in  
the hopes of fueling new innovation. But studies indicate that most  
manufacturers have struggled to gain value from this approach.

Siemens PLM Software believes that manufacturers are better equipped 
to initiate or respond to disruptive innovation when their process is  
fully digitalized – from ideation through realization to utilization. 
Digitalization transforms the innovation process into a proactive agent  
in driving new business opportunities.

“It’s in this realization phase – the rubber-meets- 
the-road process of actually realizing innovations – 
where initiating or responding to disruptive 
innovation will most likely succeed or fail. In many 
ways, this is the key performance indicator of  
smart, connected products.”
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past are actually usable today and in the 
future: These are the key value propositions 
that drive the Smart Innovation Portfolio. 
And they’re the same things our customers 
care about – and things that we are 
investing in across our own enterprise. Let’s 
look at the four elements of our portfolio a 
little closer.
 
Engaged users. If our customers don’t like 
to use our products, they won’t. And it is 
absolutely the responsibility of our R&D 
organization to make the user experience 
clean and engaging. We’ve gained 
significant traction with Active Workspace. 
We are all in on interface and usability. It’s 
fundamental to our success. And we have 
to adopt the attitude that this job is never 
done. We’re pushing to get to the point 
where every user involved in the innovation 
process gets the information they need, 
when they need it – and in a context that’s 
ideally suited for their role. We want our 
users to enjoy using the products, no 
matter whether it’s NX or Teamcenter or 
Tecnomatix or Simatic IT. We want them to 
feel like we understand them, that we get 
how they work. 

We have plenty of examples of how we’re 
personalizing the user experience. We’ve 
done a lot of work with Boeing and NASA in 
this area. They use our software and they’ve 
added social media network analysis – 
some of the statistical analysis I talked 
about – to create a learning network for our 
products. They collect together who’s doing 
what within the systems and they create a 
knowledge graph, sort of a cloud of topic 
areas. And this shows how the people who 
are engaged in one topic are jumping to 

Delivering the Smart  
Innovation Portfolio
To compete in this new era of disruption, 
it takes a fully integrated digital thread 
throughout the entire innovation 
process. Our view is that by having 
models in the system of your finances, 
your manufacturing processes, your 
production resources, your products  
and their requirements, your customer 
base...and getting these models to talk 
to each other – think of it as the 
industrial Internet of Things inside your 
digital enterprise. These conversations 
can be leveraged into knowledge that 
can actually help realize disruptive 
innovations more quickly. 

Manufacturers already see these oppor-
tunities. They’re coming to grips with the 
fact that their business models are not 
constants, that things will change. And 
they understand that being able to 
quickly and efficiently realize innovation 
is a critical driver. So the question is 
what can we really offer? How can we 
help? How do we deliver solutions that 
help our customers make these changes? 

That’s where the Smart Innovation 
Portfolio comes in. This portfolio 
supports some concepts we have been 
driving for years, but it’s more tuned to 
today’s era of disruptive innovation. The 
idea of having engaged users, a model-
driven enterprise, responsive operations 
to realize innovation concepts – and 
doing it all in a sustainable fashion – in a 
system where the things we did in the 
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Realized products. There is absolutely 
no question that manufacturing, 
production and automation – this 
activity of realizing innovation – is one  
of the key differentiators of Siemens PLM 
Software. There is no better partner in 
the world for making ideas real than 
Siemens. Part of the reason we 
reorganized, brought manufacturing 
operations management into the fold 
and acquired Camstar is that we want to 
accelerate the integration of these 
realization capabilities within our  
Smart Innovation Portfolio. 

One example of value we’ve already  
delivered for product realization is virtual 
commissioning. This kind of approach 
has huge significance. We have 
customers right now, like Kapp Niles, 
using virtual commissioning to cut 
validation time from three weeks on a 
real machine in the factory to three days 
on a virtual machine in the office. That 
gives the old machine in production 
three more weeks. And they can virtually 
try out the process and be sure it can 
move directly into the production. So, 
engineers are faster and the capital 
equipment is utilized more efficiently. 
Think of that across the entire spectrum 
of a factory. It’s a big deal. 

Adaptive systems. We have to build  
a system that provides ongoing return 
on investment. Now we have several 
customers tell us that this area, this 
ability for our software to be refreshed 
and upgraded, is one of our principal 
differentiators. But we have an 

another topic – then another. They’re 
seeing connections in the statistical 
relationships. Applying this kind of 
technique to our user base would be of 
significant interest to us in the future. 
 
Intelligent models. I cannot stress this 
enough, because it is crucial. If our 
customers can use our software to 
accurately represent what’s happening 
and what’s going to happen, then they 
can ask questions of their models and 
get insightful answers to make decisions 
faster and less expensively than in the 
physical world. This is the core of our 
value proposition. We’re not the only 
one talking about a model-driven 
enterprise, but we are the closest to 
delivering a complete innovation process 
model. The breadth and depth of what 
we do across the innovation process – 
from ideation through realization to 
utilization – is unparalleled. Period. Our 
competitors might say they can do this, 
but they’re going broad and thin. They’re 
getting more distracted while we’re 
driving solutions deeper into operations 
and automation and integrating them 
for tangible results. 

We see evidence of our intelligent models 
in action at countless organizations.  
Take American Axle. They’ve developed a 
model for integrated virtual simulation 
and physical testing of their drivelines. 
This multidisciplinary analysis has 
significantly reduced noise and vibration. 
And that’s translated into a 20 to 30 
percent reduction in warranty costs. 
That’s just one of the measurable benefits 
they’ve achieved. These are big numbers. 

“We’re not the only one talking about a model-driven 
enterprise, but we are the closest to delivering a  
complete innovation process model. The breadth and 
depth of what we do across the innovation process  – 
from ideation through realization to utilization – is 
unparalleled. Period.” 

obligation to keep pushing at this.  
Our services organization is actively 
contributing to our industry catalysts. 
They’re embedding the best practices 
from successful implementations into 
industry-tailored solutions that make 
future implementations that much 
easier. These solutions help companies 
rapidly deploy our software and attain 
the full value of PLM much more quickly.

We can point to a number of successes 
in this area of delivering systems for 
maximum ROI. Our whole culture of 
openness is based on this principle. Our 
relationship with Onshape is a perfect 
example. This is a startup company that 
has a new model for distributed design. 
Some might view them as a threat in the 
CAD space. But we’re supplying them the 
underlying technology for their solution. 
You might be thinking, ‘Chuck, are  
you crazy?’ Well, the reality is that 
Parasolid is the best open technology for 
geometric modeling on the market. And 
D-Cubed is the best constraint solver. 
Sure, we could hide that in our own 
business, but I don’t really agree with 
that approach. Our technology is going 
to be a vital component. And we’re 
going to be a reliable partner. That’s how 
the industry works today. That’s 
openness in action…and it’s what we 
stand for. We’re simply accepting the 
challenge to leverage our own 
capability better than anyone  
else can. 
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production facilities. There are Siemens 
PLM Software automation devices that 
are actually regulating the production 
processes of those very same devices. 
One product leaves the plant every 
second – and the process is 75 percent 
automated.

Let’s look at an example outside of 
Siemens. ITP is a Spanish company in the 
aerospace engine market. They’re using 
Teamcenter and Simatic IT and Siemens 
PLM Software automation to digitalize 
their design, manufacturing and 
production lifecycles. They’ve established 
a direct connection and feedback loop 
between virtual product definition and 
real production.

“Siemens is the only company that pulls 
together the key domains of product  
lifecycle management, manufacturing 
operations management and production 
automation. That’s a fact. You can look 
that up, and nobody else can argue that 
they do all of them. Nobody.”

Optimizing innovation in the digital 
enterprise
I said this already but it bears  
repeating: Siemens PLM Software  
is the only company that pulls together 
the key domains of product lifecycle 
management, manufacturing 
operations management and production 
automation. That’s a fact. You can look 
that up, and nobody else can argue  
that they do all of them. Nobody.  
The question is, do manufacturers see  
the importance of transforming the 
innovation process in their digital 
enterprise? Do they recognize the value 
of this integration – how it can help 
initiate or respond to disruptive 
innovation? In talking with executives  
in our market, I think they understand 
the value of this vision. They’re ready  
to embrace it. 
 
Our challenge is to demonstrate that 
we’re making it happen. Of course, we 
have a number of examples right now of 
optimizing the digital enterprise for 
innovation. One is in our own factory in 
Amberg. That’s right: we’re putting our 
vision to work in one of our own 
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“The Smart Innovation Portfolio that  
we have – supporting engaged users, 
with intelligent modeling and production 
integration all at a low cost of  
ownership – that’s the way our  
customers can succeed. And, frankly, 
we’re the only ones truly focused  
on this sort of solution.” 

I’d like to leave you with  
three final thoughts. 

Number one: Digitalization is the key 
for our customers to respond to the 
disruptive innovation challenges they’re 
facing. All of your customers are facing 
them – and they all need a solution. 

Number two: The Smart Innovation 
Portfolio that we have – supporting 
engaged users, with intelligent 
modeling and production integration all 
at a low cost of ownership – that’s the 
way our customers can succeed. And, 
frankly, we’re the only ones truly 
focused on this sort of solution. 

Finally: Siemens overall is absolutely 
committed to helping manufacturers 
transform their digital enterprise in this 
dynamic age of smart, connected 
innovation.

So I hope this gives you a good sense of 
the trends we see in innovation, what 
they imply for manufacturers, the vision 
we have to help them – and the 
solutions we’re actively building to 
make that happen.

Thanks for your time this morning. 

Siemens PLM Software is helping companies in a variety of industries make development and manufacturing more nimble and flexible.
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