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The traditional notion of Machine-to-Machine (M2M) applications has 
largely been confined to equipment manufacturers developing remote 

services and support automation tied closely to their equipment 
service contracts.  These models are focused almost exclusively on 
customer support automation — not on new smart services value 

beyond support.  To create and capture value, companies will need 
to look beyond service delivery efficiency to new business models 
that foster collaboration and participation—from customers, from 
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Smart Systems, Services and the Internet of Things 
are upon us. Billions of devices are currently being 
connected to the Internet. Even though we have 
been steadily designing products with more and 
more intelligence, this information has gone largely 

unleveraged and unharvested. This is surprising because this 
information can offer extraordinary business advantage to 
the companies that manufacture, deliver and service those 
products, especially in terms of customer relationships and 
partner innovation.  Embedded intelligence puts the “smart” 
in smart services and it will bend the traditional linear value 
chain into a “feedback loop” through which the heartbeats 
of connected products will continually flow back through the 
complex alliances between companies, customers and people 
that use and support them.  Only those that push to define and 
develop new collaborative business models and aggressively 
embrace new connected product technologies can win key 
positions. We believe ThingWorx is at the forefront of Smart 
Systems and Services delivery innovation.  The company 
is taking a refreshingly new approach to integrating smart 
things, people, systems and the physical world. ThingWorx’s 
platform leapfrogs the current market’s noise and clutter by 
viewing smart connected products as a unified challenge that 
can be addressed by a single, scaleable, end-to-end platform.  
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Smart Business Innovation 
and the Internet of Things

We have entered an era where people, 
business and public organizations are 
beginning to understand the profound 
impacts awareness, collaboration, and 
intelligence will bring. Hundreds of 
millions, then billions, of individuals and 
businesses, with billions, then trillions, 
of smart, communication devices, will 
stretch the boundaries of today’s busi-
ness and social systems and create the 
potential to change the way we work, 
learn, entertain and innovate. 

Peer-to-peer information, social net-
working and smart connected products 
are combining to create new modes 
of collaboration and decision-making.  
Networks are integrating knowledge, 
people and things into systems that 
enable awareness, creativity, better 
decision making, and, ultimately, higher 
value solutions.

These forces are informing a new trend 
we call “Smart Business.”  In its simplest 
form, Smart Business is a concept in 
which input—from machines, peo-
ple, video streams, maps, newsfeeds, 
sensors, and more—is digitized and 
placed onto networks. These inputs are 
integrated into “Smart Systems” that 
connect people, processes, and knowl-
edge to enable collective awareness 
and better decision-making.

The systems and services we are 
describing here are well beyond the 
remote services offerings of today and 
will have less managerial hierarchy, 
command and control decision-making 
or proprietary ownership of ideas. These 
new value delivery methods will be 
self-organized by people and compa-
nies who are motivated to explore and 
develop new business models. Collab-
orative innovation will extend beyond 
just ideas about new products and 
services to the very manner in which 
business is conducted. To discover and 
develop truly smart systems, organiza-
tions will need new tools and methods.

 

Remote Services and Simple 
Applications Are Just The 
Tip of the Iceberg
Apple and some of its peers in the con-
sumer space present an interesting case 
for how connected product business 
models are evolving.   Apple’s model is 
based on a Smart System solution and 
platform that pulls together technolo-
gies from multiple domains and packag-
es the solution in a way that wins buyer 
acceptance. But more importantly, the 
platform model provides for and en-
ables extensive third party collaboration 
and contributions.

Looking beyond Apple, players like 
Google, Amazon, Facebook, Salesforce 

the smart systems we are describing 
push innovation beyond today’s 
remote services

Smart Connected Products:
What Are They Really?

Smart Products and Systems repre-
sent the convergence of data from the 
physical and digital worlds, aided by 
mobile and social technologies that 
help link together people, processes, 
and machines in a new generation of 
systems architecture (hardware, soft-
ware, data, network technologies and 
managed services) that provide real-time 
awareness to enable collective aware-
ness and better decision making.    
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and others are also driving platform 
models in the evolving mobile internet 
arena.  Salesforce and Amazon have 
many thousands of developers building 
applications and businesses.  Google, 
with its Android platform, has created 
a phenomenal market position.  What 
these models all have in common is 
that they are not traditional product-fo-
cused approaches;  they are based on 
collaboration, participative product 
development and smart services inno-
vation, and are organized and leveraged 
with a common business and technical 
platform.  

Unlike the B2C world, M2M applications 
have evolved in a context where appli-
cations such as remote monitoring and 
support for equipment have been tied 
closely to equipment services contracts. 

To date, remote services and M2M 
systems have largely been focused on 
simple remote diagnostics and simple 
tracking/location services – in large part 
because of technical complexities and 
business model challenges (see below). 

Existing technology has proven cum-
bersome and costly to apply with many 
conflicting protocols and incomplete 

Simple, Compound, Complex Applications For Smart Systems

to date, remote services and M2M systems have 
largely been focused on simple remote diagnostics 
and simple tracking/location services
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component-based solutions.  The 
challenges of developing applications 
and integrating diverse devices onto 
networks in an interoperable manner 
have been big adoption hurdles. The 
inability of today’s popular enterprise IT 
systems to interoperate with distributed 
heterogeneous device environments is 
an obstacle that we are finally overcom-
ing.

Return from simple applications, while 
extremely valuable, is limited to the 
manufacturer’s service delivery effi-
ciency. Contrary to what current market 
offerings depict, however, the value of 
connectivity does not have to end with 
just simple applications focused on a 
single class of device or machine.  

As technologies mature and open 
standards become the norm, applica-
tions based on deeper, peer-to-peer 
interactions between devices, systems 
and people will drive more compound 
and dynamic value streams.  This opens 
up new collaborative business model 
opportunities that have the potential 
to drive much greater value for the 
customer.    

These new business model opportuni-
ties are much closer in many respects to 
the consumer-driven models described 
earlier, and can provide many lessons 
for the “cloistered” equipment manu-
facturers in B2B arenas. The business 
benefits of large scale open collabora-
tion in the B2B arena are just beginning 
to be recognized. 

Building Compound Value 
For the Customer 

Moving from “Simple” to “Compound” 
applications involves multiple collab-
orating systems with significant inter-
actions between and among devices, 
systems and people. No longer is the 
focus solely on the product supplier’s 
ability to deliver support for their prod-
uct efficiently. Rather, value is brought to 
the customer through business process 
automation and optimization.

Consider any of the larger diversified 
industrial players that sell complex 
machines like GE or Siemens. In the 
power turbine business, for instance, 
major electric utility customers have 
good reason to hate equipment failures. 
At the least, any downtime creates huge 
opportunity costs for these customers; 
often it means they have to pay hefty 
regulatory compliance fines. 

To reduce that risk, players like GE 
and Siemens have invested heavily in 
monitoring and diagnostics so they can 
deploy a technician or engineer ahead 
of a failure (preemptively) as opposed to 
doing so according to a schedule based 
upon assumptions (proactively) or, even 
worse, after the power has gone off 
(reactively). For one thing, this has a dra-
matic effect on the profitability of these 
players maintenance services. Most 
manufacturers cannot charge more than 
$100 to $130 per hour for their technical 

the value of connected products does not have 
to end with just simple applications focused on 
a single class of device or machine

Deere’s Farm Insight Drives 
Beyond Simple Value
According to the United Nations, food 
production will need to increase by 60% 
to feed the expected 9 billion people on 
this planet by 2050.

Deere, a global leader in agricultural 
equipment, is connecting its equipment 
with farmers, operators, dealers and ag-
ricultural consultants. This interconnec-
tivity helps farmers enhance crop yield 
and productivity.  They are collecting and 
processing massive amounts of data to 
truly revolutionize farming.

Deere leverages their “Smart Systems” 
and data values to benefit all their 
business relationships, not just their 
relationships with customers.  Companies 
like Deere do not cut partners out of the 
services data value loop because their 
possession of equipment-generated data 
puts them in the position of being able 
to offer services more intelligently.  Deere 
has created multiple portals where users 
[and others] can manage their fleet, see 
weather forecasts, access any applica-
tion (including third party applications 
for other machines) and view financial 
information related to their farming. 
Additionally, users have remote access 
to consultants able to see what is going 
on from a distance. Deere is leveraging 
open smart systems to allow multi-party 
collaboration.
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support because of price and benefit 
pressures from local competitors. But 
because of efficient network-enabled 
services, leading players can charge 
$500 to $600 per hour for the same 
technician who has become a subject 
matter expert.  

But, in the end, these are still examples 
of simple applications largely focused 
on the product manufacturer’s own 
value chain.  They are simple “hub and 
spoke” remote support.  While there is 
value in these models, there are sig-
nificant untapped opportunities for 

providing new value for the users and 
customers. 

Instead, Smart System’s true potential 
lies in the integration of diverse ma-
chines, information systems and peo-
ple—its ability to connect billions upon 
billions of smart sensors, devices, and 
ordinary products into a “digital ner-
vous system” that will smoothly interact 
with individuals and the physical world. 
The nature of compound and complex 
systems applications is just beginning to 
be understood where the information 
value generated by these capabilities 

as technologies mature, applications based on deeper, 
peer-to-peer interactions between devices, systems and 
people will drive more compound value

Manufacturers Need To Look Beyond Their Captive Equipment and Value Chains
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positions players to take on significant 
additional tasks for the customer in the 
future, such as:

 » Managing and automating a cus-
tomer’s spare parts inventory and 
service delivery chain for mainte-
nance processes providing vastly 
improved levels of service and 
responsiveness;

 » Providing the customer’s first line 
support staff, the machine builders’ 
service technicians and other third 
party support personnel with com-
plete access to a unified machine 
maintenance record that captures 
all of the machine’s performance 
data, history and knowledge 
about the status of the equipment, 
enabling faster and more effective 
maintenance processes;

 » Analyzing the history of the equip-
ment in use against diverse data 
sources such as weather patterns 
and peak usage requirements to 
optimize its performance;

 » Providing entirely new services to 
the customer, such as “security as a 
service,” where security and privacy 
for all devices, machines, networks 
and data is provided as a managed 
service.

Customers are looking to equipment 
manufacturers not just for high-quality 
equipment, but also for help in optimiz-
ing their ability to supply consistent and 

high-quality products and services to 
their customers. This evolution will allow 
manufacturers to tie their revenue and 
pricing models directly to the benefits 
they provide. 

Taken one step further, applications that 
drive interactions between and among 
devices, sub-systems and people across 
enterprise and public sector systems will 
potentially allow extending and ex-
panding values from third party collab-
oration and large scale data integration 
and analytics that, while complex, will 
drive the highest possible value from 
smart systems. 

If you place this evolution into a much 
larger context – say how the Internet of 
Things will impact our planet’s resourc-
es – the potential impacts become even 
more profound. Even with the pro-
ductivity improvements we see today, 
modern power delivery systems are still 
extremely inefficient.  Over 20%  of elec-
tricity generated each year is never con-
sumed from the grid.  This represents 
more than enough energy to power 
an entire region, like the United States 
or Europe, for an entire year. Utilizing 
network and data management tech-
nologies to make the grid more efficient 
would allow us to retire well over 1,000  
coal-fired power plants.  Combining so-
phisticated sensors, real-time connectiv-
ity, and massive computing power, can 
equip businesses for the next level of 
optimization across virtually all sectors 
of the economy. 

smart systems will enable businesses to capture 
significant untapped opportunities for providing 
new value for the users and customers 

OT Meets IT
Consider the role of a plant manager at 
an oil refinery. In these harsh and de-
manding environments, downtime can 
cost hundreds of thousands of dollars an 
hour, which makes effective equipment 
operation & maintenance a mission 
critical function.  Add to this the fact that 
a single large refinery complex produces 
more data in a day than the New York 
Stock Exchange and AMEX combined, 
and it quickly becomes apparent just 
how complex these functions can be-
come.

Leaders in the oil and gas industry are ag-
gressively moving to integrate IT with op-
erations technology (OT) to drive a single 
service management capability to span 
end-to-end ownership of service deliv-
ery, performance, and SLA’s for all of their 
IT equipment, i.e. network technology as 
well as automation and control systems.  
They want a unified, secure end-to-end 
process to manage their systems. 

Players like Chevron and ExxonMobil 
are organizing IT and network systems 
to tightly integrate highly complex 
mission critical process control systems 
with traditional IT assets in one secure 
environment. They believe this will allow 
maintenance to really benefit from big 
data impact — leveraging maintenance 
“informatics” into an orchestrated service 
delivery model for all services, all provid-
ers, not just one supplier’s services.
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We have observed many new and cre-
ative value added services and business 
model innovation opportunities which, 
for the most part, often appear too 
“aggressive” or “risky” for the typical 
industrial B2B players. Manufacturers 
often miss new opportunities because 
traditional manufacturer company cul-
tures have all too often defined services 
as subservient to the product, as no 
more than a “bootstrap” business with 
little up-front investment or innovation.

Even those companies that have built 
remote services offerings have tend-
ed to only focus on their device, their 
machine and their value chain – missing 
the opportunity to more openly collab-
orate with partners and customers and 
provide integration for a much broader 
scope of systems within the customer’s 
operations. 

A new Smart Systems business model  
vision will re-think the whole relation-
ship of people and devices to business 
systems and processes. It must be built 
upon true, across-the-board digital 
automation, accomplished by enabling 
everyday electronic devices to com-
municate with and control each other, 
supplemented by a whole new genera-
tion of information tools for managing 
rich, vast streams of meaningful data. 
The goal is to fully integrate people 
and assets into smart systems that 
are self-sensing, self-controlling, and 

self-optimizing—automatically. Unfor-
tunately, not enough manufacturers 
are thinking about it this way. 

Fundamental changes to business 
models will accompany every organi-
zation’s decision to utilize and act on 
the data flowing from its connected 
products. 

While looking for and identifying the 
tools available to product-centric busi-
nesses shifting to services, it is vitally 
important that businesses consider 
whether or not the opportunity is one 
that can be seized alone or in conjunc-
tion with another or even with many 
others. 

Simply put, the overall smart systems 
and services opportunity is one a com-
pany can seize alone, a partner-driven 
opportunity, which will in one way 
or another be an opportunity that is 
shared with others, or an open collab-
orative opportunity. 

 » Solo:  Where most of the elements 
of the opportunity are attached 
directly to a product’s life cycle 
such that they are designed to be 
deployed by the product player 
alone; 

Connected Products 
Business Models

new smart systems business models will link 
the relationship of people and devices to 
business systems and processes

Retail Systems Awareness
Within the retail financial services in-
dustry new technologies are providing 
the means for banks to operate more 
efficiently and cost-effectively. Advances 
in network capabilities and “thin client” 
computing are enabling banks to deploy 
different IT configurations in branches 
that provide rapid access to customer 
information and more functionality 
to branch staff, including full integra-
tion and control of all the assets at the 
location - climate, lighting, and physical 
security systems. Increased network 
bandwidth for video technologies are en-
abling new customer interface opportu-
nities as well as the ability to monitor and 
analyze customer behaviors at multiple 
branch locations. 

For financial services players like HSBC 
and Bank of America, these technologies 
are creating new value propositions at 
the intersection of personalized mar-
keting, mobile marketing, loyalty, and 
improved user experience. These capa-
bilities and their fusion with seamless 
payments and data are where the real 
opportunities reside — commerce that 
happens anytime, anywhere, and on any 
type of device where retail activities are 
seamlessly integrated into a single end-
to-end experience— shopping, payment, 
marketing, loyalty, money management, 
and offline and online experiences.
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 » Partner-Driven: Where the oppor-
tunities require multiple value add-
ing partners working in a closely 
coupled fashion and are designed 
with partnerships in mind; and,

 » Open Collaboration: Where the 
opportunity is forged around a 
platform model that provides for 
and enables extensive third party 
collaboration and contributions, 
and clearly addresses a broader 
scope of the customer’s operations 
systems than any single equipment 
manufacturer would address alone.

The direction a company takes will 
help determine the kind of business 
model it should adopt. For players that 
go at it alone, it may be what we call 
an “embedded innovator“ or “system 
professional.”  Examples of solo models 
include remote services for office equip-
ment or other types of machines.

If you partner with others, it may be as a 
“solutionist” or “value chain aggregator.” 
Examples of these models include con-
struction and agricultural equipment  
from players like Deere and Caterpillar 

Smart Systems and Services Business Models

the goal is to fully integrate people and assets into 
smart systems that are self-sensing, self-controlling, 
and self-optimizing—automatically
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where the value chain is integrated with 
equipment dealers and other adjacent 
value added services suppliers.

But if your goal is to leverage a more 
open participative model, it is what we 
would call a “collaborator” or a “commu-
nity builder.”

These are the basic business models 
available to product makers that decide 
to embrace smart systems and services. 
We have summarized the attributes and 
defining characteristics for each of the 
models in the tables on the previous 
page and below.  

Moving beyond simple applications for 
connected products requires broader 
collaboration across multi-party ecosys-

tems that drive numerous interactions 
between and among people, systems 
and devices. 

These models are progressive where 
the value increases with the integration 
of each additional player’s equipment 
and systems and the increased resulting 
interactions.  These “complex” appli-
cations and the significant increase in 
interaction value they inform, inevitably 
require open information flows and 
shared data across the ecosystem and 
participants.  Creating an unbroken cir-
cle of data and information value based 
on the integration of people, processes, 
and relationships across the complex 
ecosystem partners is the “holy grail” of 
smart systems.

Smart Systems and Services Business Models Are Progressive

fundamental changes to business models will 
accompany every organization’s decision to utilize and 
act on the data flowing from its connected products 
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A Framework For 
Identifying Smart 
Systems Opportunities

Thinking about the business opportuni-
ty associated with a connected product 
is a highly creative process. Often there 
are no cut-and-dried markets to iden-
tify and size.  Rather, there are whole 
new markets that might develop as 
networked products and systems are 
brought to market.   

We believe business model design 
needs to transcend discrete product or 
service innovation.  Assuming that the 
role of business design is only about 
making existing products or services 
more attractive no longer works.  
Business developers need to creatively 
imagine fully developed systems and 
whole marketplaces.  Companies need 
to envision the design role as one that 
can address product, service, user expe-
rience and cumulative system value.

Today, with the emergence of connect-
ed products and information-based 
services, even more complexity has 
arisen in the design of the systems and 
the services as well as in the core of 
the products and elements within the 
core system.  Additionally, from our 
viewpoint, because networks add yet 
more complexity to the process and 
because just about everything will get 
connected, we strongly believe business 

developers need to address multiple 
interrelated dimensions in order to fully 
address the nature and scope of the 
resulting business opportunities.

To move from thinking to research to re-
al-world solutions, you will go through a 
process of synthesis and interpretation 
that needs to begin with a discovery 
phase that can help organizations 
connect better with the customers they 
serve.  Done properly, discovery sets the 
stage to drive new concepts and inno-
vation potential and help organizations 
to see tangible new opportunities. The 
elements that need to be addressed in 
the discovery phase follow here:

 » Experience: Developing solutions 
based on user-centered experience 
for users, customers and partners;

 » Behaviors: Understanding the 
many and diverse buying and usage 
behaviors and modes of collabora-
tion across ecosystems and markets;

 » Relationships: Potential to engage 
and leverage extended communi-
ties of users, companies, OEMs and 
suppliers with real-time interactions 
and information value;

 » Technology: Emerging technol-
ogies, if properly nurtured and 
applied, can foster many opportu-
nities to disrupt current competitive 
structures;

business model design needs to transcend 
discrete product or service innovation

Healthcare Stops 
Hemorrhaging

If ever a sector of the economy need-
ed system-level intelligence, optimi-
zation, collaboration and automated 
asset management, it’s healthcare. 
This beleaguered market space of-
fers untold opportunities to apply 
Smart Systems technologies to collect, 
process, and transform healthcare 
data into information and action. 

Adoption of smart systems solutions in 
the healthcare arena has largely been the 
focus of equipment OEMs and “specialist” 
value-added services players. We believe 
the market has entered a phase where 
planning, specification, justification and 
deployment of systems will shift to end 
customers who are seeing a wider array 
of applications and business benefits 
than any single product OEM recognizes.

Several of the largest healthcare de-
livery organizations have discovered 
many more opportunities to use 
networks, sensors and data technol-
ogies for new business innovation.  
This is leading to re-design and au-
tomation of a wide range of busi-
ness processes for greater efficiency, 
safety or validated compliance. 
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 » Skills: Leveraging human capital 
and skills in this connected world to 
re-design and automate business 
processes will create entirely new 
solution values; and, 

 » Data and Content: Organizing the 
rapidly growing amounts of data 
from open systems for wider use, 
awareness, collaboration and collec-
tive intelligence.

The intersection of the six dimensions 
above is where discovery of business 
models begins.  This discovery phase 
is where organizations can identify a 
“business model design challenge.” The 

foundation of smart systems business 
model development is identifying a 
concise design challenge. This challenge 
will guide the queries and questions you 
will ask customers during field research 
and the opportunities and solutions you 
will develop later in the process.

But the whole process begins by discov-
ering and identifying challenges cus-
tomers are facing or leveraging oppor-
tunities your organization has identified 
and is interested in exploring. The goal 
is to narrow feedback and inputs from 
the discovery process down to one spe-
cific business system and model design 
challenge.

Connected Product and Smart Systems Business Model Discovery Framework

just making existing products or services 
more attractive no longer works

Installed Base Support Services – 
helping customers maintain installed 
systems and equipment on a collective 
or systemic basis through careful 
management of configurations, installed 
products contracts management, life 
cycle management, etc.

Technology                 Skills

Relationships

Experience

    Data & 
Content

Behaviors

SMART 
 

SYSTEMS 
 

FRAMEWORK

Sales, Fulfillment and Supply 
Chain Services – developing a 
better understanding of installed 
base characteristics and behaviors 
for predictive modeling of demand 
for channel partners and ecosystem 
participants

Ecosystem and Adjacent Equipment 
Support – developing brokerage 
services for multiple, parallel vendors 
for orchestration of individual devices or 
machines within a system

New User Experience Design – 
designing more effective machines and/
or systems based on a more intimate 
understanding of machine behaviors and 
how users interact with the system

Business Model Transformation – 
selling results, outcomes or performance 
– not equipment (engine thrust, 
successful blood tests, clean dishes, etc.)

New Value-Added Services – 
providing peer benchmarking, targeted 
personalization service offerings, 
predictive equipment and systems 
management based on analytics and 
modeling

Product Design and Engineering Insights 
– collecting machine operating history 
across an entire generation of machines to 
determine priorities for future designs

Ecosystem and Adjacent Equipment 
Support – developing brokerage 
services for multiple, parallel vendors 
for orchestration of individual devices or 
machines within a system
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Once addressed, the diverse perspec-
tives developed during discovery can 
help feed a more structured process 
that addresses the tasks that need to be 
undertaken to define and develop new 
smart systems businesses.   

Inevitably, companies will fail to under-
stand the disruptive threat inherent in 
the Internet of Things and connected 
products, and a merely defensive justifi-
cation to network a product or machine 
may not succeed in creating sustained 
competitive differentiation. 

Fortunately, a simple process and meth-
odology, which we present at the end of 
this document, will allow most compa-
nies to think through the advantages of 
pushing towards new models and allow 
many to find the required motivation. 

Still, many companies will be ham-
pered in their thinking by a tendency to 
assume that the company after network-
ing and smart systems will be the same 
company and in the same business as 
before networking. This is a safe as-
sumption in almost no case. 

The first fact about a networked prod-
uct, which is so obvious that no one 
needs to be told, is that it will capture 
and convey valuable data. The second 
fact, not quite so obvious, is that these 
new data become a core asset. The third 
fact, an obscure leap for many manag-
ers, is that information as an asset makes 
for fundamental changes in a company’s 
business. The fourth fact, which makes 

things simple but by no means easy, is 
that most changes brought about when 
information becomes central have the 
effect of moving a company toward an 
entirely new service business model. 

We say this is simple but not easy, be-
cause while the fact that service moves 
to the fore is not hard to grasp, in prac-
tice service is a paradigm so foreign to 
manufacturers that they cannot under-
stand, let alone implement, the changes 
necessary to make the shift successfully. 

Many companies have already seen 
some of the challenges inherent in 
shifting to a services-driven business. In 
fact, the phrase “shift to services-driven 
business,” though accurate, can be dan-
gerously misleading as it can make the 
required corporate culture and business 
model changes sound almost tame. 
They aren’t. The era of near perfect, 
real-time information about physi-
cal assets and customer behaviors is 
looming like a tanker coming out of the 
fog. Any degree of complacency – even 
from those who consider themselves 
“advanced” – will be deadly.

many companies will be hampered by the 
assumption that their company will be the 
same after networking and smart systems
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ThingWorx Platform 
Innovation
The next great step in IT and OT devel-
opment—completely fluid information 
and fully interoperating devices, people 
and systems—requires a new genera-
tion of data and application integration 
platform technology that will make 
information itself truly portable in both 
the physical and information spaces, 
and among any conceivable smart infor-
mation devices and machines.

Technology advancements need to 
engender new system elements and 
new services. Correctly balanced, tech-
nology and new service delivery modes 
can help customers reach their goals of 
increased operating efficiency, reduced 
costs, automated system upgrades, and 
more efficient operations.  Achieving 
this critical balance is the challenge that 
ThingWorx’s smart systems and services 
delivery platform is aimed squarely at 
solving. 

ThingWorx’s platform is intended to 
reduce a significant percentage of 
the complexities of application devel-
opment, systems management and 
application delivery.  The challenges of 
networking smart devices, developing 
connected product applications, inte-
grating complex IT systems and unify-
ing services delivery in a coherent and 
cost-effective manner have been big 

hurdles to adoption that ThingWorx and 
its platform are finally addressing. 

Radical new thinking about connected 
product technology must begin at the 
most basic levels. The ThingWorx team 
is future proofing their innovations by 
making the fewest possible assump-
tions about the nature of networked 
objects and the data they produce, 
carry or process - the company takes a 
much broader, all-encompassing view 
of information.  Ultimately, this type of 
platform solution will radically alter how 
new applications are realized. 

Capturing The Value 
Of Smart Connected 
Systems Requires 
Innovative Partners
To achieve real compound value in 
smart systems applications, equipment 
players and value adders will need to 
think and act differently.  A renewed fo-
cus on developing ecosystems and the 
critical relationships that will drive value 
are key to success.   

Integrating physical and virtual systems 
will require expert application knowl-
edge as well as a deep understanding of 
how these systems will work.  Choosing 
the right partner, one that fully under-
stands the different elements involved, 

players like ThingWorx are introducing a 
new category of platforms for systems and 
services delivery innovation
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and that is financially stable, and cor-
rectly aligned with delivery infrastruc-
ture partners will be critical to successful 
deployments. 

Smart services applications are highly 
specialized. Embedding connectivity 
into the next generation of devices, en-
suring they are deployed profitably and 
that new cloud and services delivery 
capabilities can scale across multiple 
industries and countries, are challenging 
tasks.  

Automated information gathering from 
even the simplest of devices can easily 
generate millions of data points every 
day. Each of these data points may con-
tain a very tiny snippet of information, 
like an event time-stamp or the physical 
state of a specific product.  They must 
be subjected to sophisticated integra-
tion and analytics that turn them into 
actionable intelligence.  

Platform and Partner Requirements for Smart Connected Product Business Model Innovation

choosing the right technology partner with 
both a “future proof” platform and architecture 
are minimum requirements for success



16 17

ThingWorxSmart Systems Business Model Innovation

ABOUT HARBOR RESEARCH 

Founded in 1984, Harbor Research 
Inc. has more than twenty five years 
of experience in providing strategic 
consulting and research services that 
enable our clients to understand and 
capitalize on emergent and disruptive 
opportunities driven by information and 
communications technology.  The firm 
has established a unique competence 
in developing business models and 
strategy for the convergence of perva-
sive computing, global networking and 
smart systems.

Companies pursuing Smart Systems 
initiatives will need to define orga-
nization-wide IT, network and data 
architecture standards.  They will also 
need to effectively employ a platform 
to integrate and synchronize applica-
tions and data from disparate sources 
into compatible formats.  Finally, they 
will need to take advantage of proven 
data science solutions that can leverage 
diverse new information sources.

Investment in new tools and a “future 
proof” platform and architecture will 
help manage the rapidly rising complex-
ity of these systems and be a mini-
mum requirement for success.  Equally 
important will be selecting the right 
partner to help integrate and deploy 
these solutions.

Working with a technology innovator 
like ThingWorx, but also with their 
parent company PTC, where there is 
a deeply rooted understanding of the 
complexities of large global engineer-
ing and manufacturing technologies, 
will help ensure successfully deployed 
solutions.   

PTC’s core skills in product development 
and realization technologies will play 
a key role.  The company’s complete, 
end-to-end solution suite is designed 
to create value at every level for manu-
facturers.  From product design, engi-
neering and continuous support to full 
product and services life cycle manage-
ment, PTC is creating an unbroken chain 

of innovation and solution value for 
manufacturers.  

PTC and ThingWorx are creating a new 
chapter in the story of smart systems 
that will inform new value in the con-
verged Internet of Things and People 
arena.  

Since all that we are describing is a 
radical departure from current platform 
offerings and business practices, and 
is driven by a very unique set of needs, 
it stands to reason that this type of 
solution does not fall within the narrow 
specialties of the existing players.  In 
fact, the innovation being described is 
probably best viewed as an entirely new 
market category.  This is particularly 
true given the disjointed patchwork of 
device connectivity focused solutions 
presently in place and the apparent lack 
of vision from existing players of what’s 
required in the future.  The opportunity 
to lead in developing and shaping this 
market looks wide open to players like 
ThingWorx and PTC.

PTC’s core skills in product development and 
realization technologies will play a key role
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Appendix: 
Quantifying Simple, Compound and Complex 
Smart Systems Opportunities

Simple, Compound, Complex Applications For Smart Systems

Harbor Research’s Smart Systems and Internet of Things Forecast Model is comprised 
of devices which have a “bill-of-materials” (BOM) structure related to the nature of the 
device and/or machine and the application it is utilized within.  Essentially, “simple,”  
“compound” and “complex” devices definitions include:

 » Simple Applications resolve to only one device usually used on its own in a simple 
IoT application;

 » Compound Systems resolve to only one device but are often used in combination 
with others in compound IoT applications over a network; and,

 » Complex Systems are inherently made up from more than one device and often 
more than one device type.

To date, remote services and M2M systems have largely been focused on simple 
remote diagnostics and simple tracking/location services – in large part because of 
technical complexities and business model challenges.
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Simple, Compound, Complex Applications For Smart Systems

We examined several vertical segments and looked at the relationships that exist in 
them between simple, compound and complex applications and, based on our mod-
eling and forecast analysis, compared and contrasted the relative managed services 
values that could be derived based on business model innovation.  If product OEMs 
pushed the innovation envelope and progressed with their solutions towards com-
pound and complex application values from typical solutions found in simple applica-
tions today, the following relative impacts would occur:

 » Compound application values are roughly four times that of simple applications; 
and,

 » Complex application values are as much as ten times that of simple applications.

Overall, the inherent value of partnered solutions (compound) and ultimately collabo-
rative solutions (complex) increases dramatically through the progression.  While not 
all of the value accrues to any single equipment vendor throughout the progression, 
substantial increases accrue to each of the vendors participating in higher value appli-
cations.

Appendix: 
Quantifying Simple, Compound and Complex 
Smart Systems Opportunities
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Harbor’s business model design process consists of four phases. In creating your initial 
discovery and plans, you’ll be thinking about the activities a customer performs with, 
around, and related to networked products.  You’ll need to untether your imagination 
from your current product and think about the new, connected smart systems appli-
cation opportunity.  The first two phases of work — the discovery process as well as 
defining who can potentially partner and collaborate with you — set the stage to drive 
new concepts and innovation potential and help organizations to see tangible new 
opportunities. 

Appendix: 
Smart Systems Business Model Design Process

Discovering
Emerging
Smart Systems 
Opportunities

Connect
Who are our natural allies (players; devices; 
peers?  Who is best poised to help develop 
our opportunity; what participants and 
companies will play in the new system?

What formal and informal relationships 
might exist in the future? 

Participate
How can we best test our hypothesis?  Who 
can we invite to collaborate?

What manner of interactions can we use to 
drive empathy? Involvement? Innovation?

Interact
Is there an explicit (or implicit) community 
of participants? If so, which participants 
interact with which value elements?

What are the critical information interfaces? 
Interactions? How will information flow 
between and among constituents?

Prototype
How should we prototype the customer 
experience?

What are the key system elements & design 
factors?

How can we quickly iterate our assumptions 
to learn more; which potential participants 
can help us best understand the potential 
user system experience?

Explore 
Who are our customers? What are their 
experiences?

What personas, applications, devices & 
systems does our product or service touch? 
What is the nature of the interactions?

How can we best use technological and 
market uncertainty to our advantage?

Experience
What primary customer activities can we 
observe; be involved with?

Which activities represent opportunities for 
us? Do these activities benefit from smart 
devices and/or services?

What adjacent activities can we observe; be 
involved with?  Do these activities benefit 
from smart devices and/or services?

Map
What elements will combine to create value 
for the customer?  What benefits can be added 
over time & what advantages will they bring?
 
Are there special challenges in making the 
value salient to the customer?

Do these elements extend existing product or 
service offerings or are they completely new?

Based on desired peer interaction & 
technology maturity, is the timing right?

Anticipating Interactions, 
Relationships & Collaboration 

Discover

Define

Design

Develop

Discovering 
Emerging 

Smart System
Opportunities

             Anticipating
           Experiences, 

      Interactions 
and 

                 Relationships 

Determining
       Value Creation 
               Role
    

Building
The
Platform
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The capabilities of your organization and partners will help inform the feasibility of 
target solutions. In thinking about the experience of the end customer—where and 
how the community members or the end-users experience this solution  — you must 
identify the range of capabilities required for making this real.  

Once a solution has been conceived, designed and modeled, you will need to turn 
your attention to the long-term success of the solution which depends upon the 
intentional design of revenue streams that can sustain the offering over time. Let the 
value provided to the end customer be your starting point as you design the revenue 
models and business case.

Appendix: 
Smart Systems Business Model Design Process

Determining Value 
Creation Role 

Model
What characteristics should we use to 
segment our markets & articulate the 
benefits of our proposed offering?

Which actual or anticipated segments are 
most attractive?

What role/s can we play in the proposed 
system?

What eco-system configuration best 
supports our strategy; open; closed; 
hierarchical; select members?

Which value elements should we own; 
which should we obtain by partnering?

What are the business model alternatives; 
which business model best aligns with 
the opportunity?

Innovate
What technology innovation is available 
to enhance or extend our system’s value?

What is the architectural “blueprint” 
behind the customer experience?

What technology alllies will be required 
for product/service realization?
 
Validate
How can we best test our design?  What 
is the best means to prove our system’s 
value in the field?

How attractive are the economics of the 
business case; what will it cost to bring 
the system to market?  Will it result in cost 
savings; new values; new experience?Building 

The Platform

Architect
What are the key eco-system design 
factors?  How will our role or the role of 
others evolve? 

What is the business system that will best 
enable the customer experience? 

How should the new system be 
positioned in the marketplace? 

Invest
How can we align investments and 
resources with our chosen strategy?

How should we approach critical make, 
buy, partner decisions?

Build
What technology allies will be required 
for product / service / system realization?

What organization levers will best drive 
this business?  What leadership priorities 
will drive the most effective market role?

How should the new business relate to 
the parent?

What are the critical path elements that 
need to addressed: activities; timing; 
responsibilities; costs; uncertainties?

Support
What key on-going support elements 
need to be in place to continue to 
enhance our objectives?

What will be the mode of iteration for 
improving and expanding the business?
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