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“If you went to bed last night 
as an industrial company, 

you’re going to wake up this 
morning as a software and 

analytics company.”

Jeff Immelt, CEO, General Electric
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As our world becomes more 
connected, the resulting technological 
climate has had a growing impact 
on the way traditional hardware 
manufacturers run their businesses. 
In order to modernize and keep 
current with customer expectations, 
these businesses in industries such as 
enterprise hardware, healthcare, and 
industrial equipment have incorporated 

the Internet of Things (IoT) as part of 
their day-to-day operations.

While there are tremendous 
opportunities to be had in the age 
of IoT, without a clear understanding 
of where those opportunities lie, 
and most importantly, how to 
monetize them, it’s easy to make 
costly mistakes. 

This ebook aims to provide hardware manufacturers with 
an introduction to new business opportunities that can be 
unlocked with IoT, as well as outline a plan for navigating this 
transition based on examples from industry pacesetters.

INTRODUCTION
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While hardware manufacturers should aim 
to incorporate software and analytics into 
their business models, that doesn’t mean that 
hardware will disappear. After all, there are 
some things that just can’t be put into the cloud, 
such as X-ray machines, test and measurement 
equipment, jet engines, etc. However, 

as traditional products become more 
commoditized, the data that can be collected 
from hardware can potentially deliver more 
business value than the physical component. 
For businesses that sell hardware, the future is 
in capturing data that can be used to improve 
customer operations and deliver outcomes. 

of executives expect their 
technology suppliers to provide 
process optimizations and 
outcome-based services.

The company that offers the greatest impact on customer outcomes will be in the best position to 
capture disproportionate value, and if you aren’t prepared to seize this opportunity, someone else 
will. Even if you don’t see an immediate need for this capability within your industry, it’s best to get 
started now before it becomes a critical necessity, which can be accomplished with the help of smart, 
connected products. 

The Impact of “BIG DATA” 
on Manufacturers

“We always overestimate the 
change that will occur in the next 

two years and underestimate 
the change that will occur in the 
next ten. Don’t let yourself be 

lulled into inaction.” 

Bill Gates

88%
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1 TERABYTE 
OF DATA 

The Basics of 
SMART, CONNECTED PRODUCTS

Any electro-mechanical device manufactured 
by a hardware company can be made “smart” 
with sensor technology that captures a digital 
representation of the product’s physical 
properties. While the device itself can never 
be moved into the cloud, its “digital twin” can. 
Digital representations of physical products 
are collected and stored in a data repository 

in the cloud, or can remain with the product 
through embedded diagnostics, enabling 
real-time performance monitoring. The true 
value of smart, connected products lies in the 
ability to capture data around performance, 
status, usage, vibration, energy consumption, 
etc., which opens up endless possibilities to 
improve customer outcomes. 

As more suppliers begin to enable their equipment and software to 
gather data and diagnose problems remotely, new capabilities must 
be developed to match this improved performance. So, how are 
companies using smart, connected products today to keep up with 
changing customer expectations? The answer to that lies along the 
Remote Services Continuum.

If a single jet engine can 
collect 1TB of data per cross-
Atlantic flight, imagine how 
the information from 35K 

engines traveling over 100M 
miles per year can be used 

to explore opportunities for 
creating new service offers.
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The REMOTE 
SERVICES CONTINUUM: 
YOUR MAP FOR NAVIGATING THE TRANSITION TO IOT

In order to help manufacturers navigate the transition from products to services and enter the age of 
IoT, TSIA has developed a framework that we call the Remote Services Continuum. It’s a three-step 
approach that can be used as a roadmap for companies that want a better understanding of how to 
use IoT capabilities to provide more value for their customers, as well as how to monetize services 
based on those capabilities. 

To get started, here’s what you’ll need to do and how you can 
monetize an IoT strategy based on each of the three phases along 
the Remote Services Continuum. 

tsia REMOTE SERVICES CONTINUUM
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Phase 1

SERVICE EFFICIENCY
THE GOAL: TO REDUCE SERVICE COSTS AND IMPROVE 

RESPONSIVENESS TO SERVICE INCIDENTS.

A popular initiative for many services organizations is the implementation of service efficiency 
capabilities. Using smart, connected products, you can capture and analyze data from your 
equipment on a customer site, and remotely monitor their performance to spot issues as they arise. 

THE TYPES OF DATA YOU CAN GATHER INCLUDE:

Performance data like 
temperature, vibration, fan/

motor RPM, voltage, etc. 

Usage patterns of how your 
equipment is actually being 

used by the customer.

Critical component 
monitoring so you can 

understand failure rates.

When the equipment can tell you how it’s performing remotely, your 
technicians will know exactly what the problem is and how to fix it. This not 
only saves you time and money per incident, but also improves 
customer satisfaction. 

Why Services is the Big IoT Opportunity for Hardware Manufacturers8
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WHAT YOU’LL NEED TO ACHIEVE SERVICE EFFICIENCY

MONETIZATION

Service efficiency capabilities can be part of your basic support tier, which are the traditional product-
focused services that have always come with the purchase of your products. Cost savings are realized 
from dispatch avoidance, reduced first-visit repair times, and increased first-visit repair rates.

SMART, CONNECTED 
PRODUCTS

Technology that enables you to 
remotely monitor your equipment, 

allowing home base to see problems 
before they come up and assess 
incidents before going on-site.

SELF-DIAGNOSTICS 

The capability of your equipment 
to accurately diagnose a problem 

and automatically provide that 
information, including instructions 

and the parts needed for the 
repair, to the support engineer for 
remote help and the field service 
engineer before arrival on-site. 

DATA ANALYTICS AND 
APPLIED ENGINEERING 

The capability to collect structured 
data for engineers to analyze 

performance and failure modes.

Break-Fix

Spare Parts
Basic Remote 

Services

Commissioning Product Training

Call 
Center

Incident 
Management

Preventative 
Maintenance$EXAMPLES OF 

SERVICE 
EFFICIENCY 

OFFERS YOU CAN 
MONETIZE
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A SERVICE EFFICIENCY SUCCESS STORY

A TSIA member from the enterprise hardware and software industry implemented smart, 
connected products to diagnose and dispatch service requests without human involvement 
and saw the FOLLOWING IMPROVEMENTS:

AUTOMATED SERVICE 
REQUEST GENERATION
improved response time, 
and reduced hands-on 

labor costs by 90%.

SPARE PARTS ORDERS 
AUTOMATICALLY DISPATCHED 

to the field, including repair 
instructions, with 99% accuracy.

SYSTEM HEALTH MONITORING 
that uses a knowledge base of 

more than 24,000 known 
situations based on configuration, 

products, and versions.
99%
accuracy

90%
improvement

Why Services is the Big IoT Opportunity for Hardware Manufacturers
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A WORD OF ADVICE 

While service efficiency will help your customers experience increased uptime, the majority of the 
benefits relate to reducing overall cost to serve, which is primarily realized by the supplier. Since 
this requires the collection of data from the customer’s location, it can be difficult to gain customer 
approval to connect products, making it nearly impossible for suppliers to charge a premium for 
these services. This is why we recommend that service efficiency initiatives should be included as part 
of your base support offerings. 

Keep in mind that service efficiency is just the 
first stop along the Remote Services Continuum 
journey. Suppliers that focus only on this step 
will limit their return on investment and fall into a 
trap of questioning the value of smart, connected 
products, so let’s keep going!
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Where service efficiency focuses on making the resolution of both on-site and remote incidents quick 
and effective, process optimization looks to eliminate unplanned incidents altogether. The data you 
collect on performance and actual usage patterns will allow you to spot problem areas before they 
become serious enough to require a technician. The addition of remote support capabilities and self-
healing technology can also reduce the frequency of field service dispatches per customer.

Beyond increasing uptime, the insights you collect across multiple locations can then be used to 
inform the creation of new value-added services, also known as optimize offers, which fall into 
THREE BROAD CATEGORIES:

OPERATIONAL SERVICES

Services designed to minimize 
cost and reduce operational 

complexity for customers. These 
include capacity management, 
remote monitoring, risk audits, 

and system administration. 

INFORMATION SERVICES

Services designed to improve 
the value the customer gets from 
using the product by providing 
data-based insights and other 
data-related activities. These 

services might add data into the 
customer’s database, or simply 

maintain the currency of the data 
that’s already in there.

 

ADOPTION SERVICES

Services designed to help 
maximize customer adoption 

of technical capabilities. Unlike 
traditional education services, 

these “success” services involve 
usage analytics, user adoption 

monitoring and intervention, and 
intelligent feature provisioning. 

Phase 2

PROCESS OPTIMIZATION
THE GOAL: TO IMPROVE PRODUCT UTILIZATION AND ADOPTION, AND OFFER 

VALUE-ADDED SERVICES TO IMPROVE OVERALL PERFORMANCE.
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Calibration Asset 
Management

Modernizations Multi-Vendor 
Services
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$Proactive and 
Predictive Remote and 
Maintenance Services

Audits
Self-Healing

Consumption 
Analytics

MONETIZATION

Process optimization capabilities can be part of your premium support tier, which are product-
attached, proactive, and tech-supported resolution services that optimize customers’ processes. 
In addition, a new class of value-added services can be offered to customers: operational, adoption, 
and information service offers. 

WHAT YOU’LL NEED TO ACHIEVE PROCESS OPTIMIZATION

You’ll need everything in the Service Efficiency step to achieve Process Optimization, plus these 
ADDITIONAL ITEMS:

PROACTIVE SERVICES 

These services predict faults 
and disruptions by comparing to 

normal operations and noting any 
anomalies, allowing technicians 
to service and repair before the 

equipment fails.

VERTICAL INDUSTRY AND 
PROCESS EXPERTISE  

The ability to understand both 
the language and challenges of a 

specific industry or market segment, 
and the critical processes that are 
common across many customers.

REMOTE RESOLVE/
SELF-HEALING  

This capability minimizes or 
eliminates the need for on-site calls 
and includes the ability to provide 

service regardless of location.

EXAMPLES OF 

PROCESS 
OPTIMIZATION 

OFFERS YOU CAN 
MONETIZE
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PROCESS OPTIMIZATION SUCCESS STORY

A TSIA member that is a manufacturer of industrial equipment developed smart, connected products to 
support the optimization of a customer’s process. They created a premium service offer for customers 
that included telephone support, remote services, and on-site field service engineer support. 
THE IMPROVEMENTS REALIZED FOR BOTH SUPPLIER AND CUSTOMER WERE DRAMATIC: 

INCREASED 
INSTALLED BASE 
COVERAGE BY 

15%.

COST PER 
INCIDENT WAS 
REDUCED BY 

20%.

IMPROVED 
CUSTOMER 

SATISFACTION.

INCREASED CUSTOMER 
UPTIME DUE TO:

• Time to diagnose 
improved by 50%.

• Mean-time-to-repair 
reduced by 25%.

50%

20%
savings

improvement

Why Services is the Big IoT Opportunity for Hardware Manufacturers
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A word of caution for product companies focusing on service efficiency and process optimization: 
there will always be someone else ready to swoop in and help your customers achieve their desired 
outcomes, from current competitors to new entrants. New entrants don’t play by the same rules, 
aren’t set in their ways with regard to legacy product definitions, and have no historical profit pools to 
protect, which makes them free to seize full potential to capture value.  

The good news is, manufacturers have the advantage of being able to 
combine years of acquired knowledge in applied engineering and physics 
to surround their physical product with data analytics. Applying this 
knowledge to the creation of new value-added services can lead to 
reduced costs, increased revenues for the supplier, and improved 
outcomes for the customer.

A WORD OF ADVICE 
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The final step in the Remote Services Continuum involves working directly with your customer to 
help them improve their business outcomes. This requires a deep understanding of exactly what 
they want to accomplish and how your offers can help, proving their value. Customer business 
outcomes fall into THREE BROAD CATEGORIES:

Through a combination of products that 
are embedded within multiple locations 
and are part of a broader ecosystem, you’ll 
have everything you need to ensure that 
your customers receive the most value from 
their investment. This hands-on approach to 
facilitating customer outcomes unlocks a new 
type of offer where the customer’s pricing is 
tied to the delivery of a specific result: 

OUTCOME SERVICES

The provider bundles the technology 
and services required to deliver a 
targeted business outcome together as 
one paid offer. The provider takes some 
or all of the risk away from the customer; 
if an outcome is not achieved, the 
customer doesn’t pay. 

INCREASED REVENUE  

Gain new customers, retain 
customers and expand their 

spend, and explore new markets.

RISK MITIGATION

Lessen the strategic, financial, 
operational, compliance, and 

reputational risk. 

REDUCED COSTS

Reduce headcount and attrition, 
improve employee productivity, 

reduce the cost to run tech as well 
as the amount of tech required.

Phase 3

CUSTOMER OUTCOMES 
THE GOAL: TO COMBINE THE RIGHT INFORMATION, PEOPLE, AND PROCESSES 

TO HELP YOUR CUSTOMERS ACHIEVE BETTER BUSINESS RESULTS.

Why Services is the Big IoT Opportunity for Hardware Manufacturers
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ECOSYSTEM DATA 
COLLECTION & ANALYSIS  

To understand exactly how your 
products can be used to facilitate 
business outcomes, you’ll need to 
understand the customer workflow 
and process. This can include 
external data like: weather, market 
trends, supplier delays, or other 
critical influences to help drive short 
term operational planning and 
driving greater efficiency. 

WHAT YOU’LL NEED TO ACHIEVE CUSTOMER OUTCOMES

You’ll need everything in the Service Efficiency and Process Optimization steps to achieve Customer 
Outcomes, plus these ADDITIONAL ITEMS:

OPTIMIZE SERVICES 

In addition to what was introduced 
in Step 2: Process Optimization, this 
value-added service uses advanced 
analytics beyond the individual 
product to provide insights into 
how a customer can improve and 
optimize their entire operation. 

MONETIZATION:  

Customer outcome capabilities 
can be part of your adoption and 
outcome services offers. Adoption 
services are designed to help 
customers maximize their usage of 
technical capabilities, while outcome 
services help deliver specific 
outcomes and provide product-as-
a-service. Both can help customers 
achieve a desired result, whether it’s 
to increase revenue, reduce costs, 
or mitigate risks, and can be sold 
based on the actual business value 
realized by the customer.

EXAMPLES OF 

ADOPTION 
SERVICES YOU CAN 

MONETIZE

EXAMPLES OF 

OUTCOME 
SERVICES YOU CAN 

MONETIZE
Outcome-Based Full 
Service Contracts

Business Domain 
Consulting

Managed and Outsourcing 
Services Based on Outcome 
Service Level Agreements 

(SLAs)

Remote 
Operate

Self-Healing

Consumption 
Analytics

Consulting

Assessments

Process 
Optimization

Asset 
Management

Industrial 
Services

17



Why Services is the Big IoT Opportunity for Hardware Manufacturers18

A TSIA member in the healthcare equipment industry sought to respond to the dynamic changes 
within the marketplace, which is shifting to pay-for-performance and value-based care (business 
outcomes), which are forcing healthcare providers to explore new business models. This member 
built out a cloud platform and a third-party ecosystem that enables improved clinical outcomes, such 
as an asset performance management solution that helps expand capacity and increase throughput 
through data-driven workflow optimization.  

With an imaging and ultrasound install base of over 1 million machines (124,000 under active 
management), they were able to utilize machine data and advisory services to drill down to actionable 
operational enhancements that improved CUSTOMER OUTCOMES.

A CUSTOMER OUTCOMES SUCCESS STORY

EXAM TIMES 
WERE DECREASED 

BY 10-30%.

3,250 additional 
cases per year were 
enabled, leading to 

$4 MILLION IN 
ADDITIONAL PROVIDER 

REVENUE.

INCREASED 
HEALTHCARE 

SERVICE RENEWALS.

PRICING WAS BASED 
ON THE VALUE 

PROVIDED.

Why Services is the Big IoT Opportunity for Hardware Manufacturers
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When building out offers along the Remote Services Continuum, remember that while collecting 
structured data at the product level is important, vertical expertise is critical to actually improving 
outcomes. TSIA believes the next-generation services portfolio will require a set of organizational 
capabilities that will be new for many organizations, including adept value-based pricing, a heavy use 
of customer analytics, and a deep understanding of customer business processes. After identifying 
the required organizational capabilities and defining your services portfolio, you will then need to 
realign your traditional service lines to match.

To ensure that your internal processes will successfully 
adapt to a changing offer portfolio, communication is 
key. Clearly define which service line is responsible 
for each new offer, such as your traditional base 
and premium support teams, as well as who 
will be responsible for providing adoption and 
outcome services. For example, TSIA has observed 
that providing adoption and outcome service offers 
often results in a blurring of traditional organizations, 
since they require capabilities and resources from 
sales engineering, field support, and professional and 
education services. 

A WORD OF ADVICE 

www.tsia.com 19
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PUTTING IT ALL TOGETHER: 
HOW TO CREATE A DIGITAL VALUE CHAIN

To take full advantage of the Remote Services Continuum, your organization will need to use the data 
captured from the digital representation of your assets to create the most value for your customers. 
To do this, you’ll need to create a Digital Value Chain, which organizes the process of data collection 
and storage in a secure, structured setting that will also manage the complexity of today’s and future 
operating environments.

Digital Value Chain

Data Usage

Digital Value Creation

Data Model

Device Management

Security

Human Interfaces (PC, Mobile, Augmented Reality) and Workflows

ERP / MES / Business Intelligence / Office

Smart, 
Connected

Self 
Diagnostics

Proactive 
Services

Remote 
Resolve / 

Self-healing

Optimize 
Services

Value 
Outcomes

Ecosystem 
Outcomes

Connect + 
Collect Data

Analyze + 
Visualize

Predictive / 
Prescriptive 

Analytics
Operations Adoption Outcome

Why Services is the Big IoT Opportunity for Hardware Manufacturers20
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Make more of your products and components “smart” with sensors that gather data on their 
performance, and securely connect them directly to the cloud. The more connected products 
you have within an ecosystem, the more of a complete picture you’ll gain. 

Use existing organizational knowledge of physics and applied engineering to build algorithms for 
advanced and predictive analytics. This insight can lead to the creation of new digital services, 
leading to more digital value.

Combine product performance data across the install base with customer workflows to ensure 
your company is the best source of knowledge for customers looking to increase adoption and 
improve business outcomes. 

When your company supplies outstanding products and value-added services that are informed 
by the digital value chain, you’ll be able to monetize your services commensurate with the value 
you have created.

4 STEPS TO BUILDING A DIGITAL VALUE CHAIN

Step 1

Step 2

Step 3

Step 4

CONNECT AND COLLECT 
STRUCTURED DATA 

ANALYZE AND VISUALIZE 

PREDICTIVE AND PRESCRIPTIVE 
ANALYTICS 

UNDERSTAND THE VALUE 
CREATED AND MONETIZE IT 
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As the number of smart, connected devices in your install base increases, so will the complexity of 
your digital value chain. The issue facing many suppliers today is whether to build a homegrown 
internal platform for their customers or to position their offers within existing, third-party IoT 
platforms already in use at customer locations. Similar to what the CRM industry experienced at 
launch, many companies will initially build their own IoT platform because it is a new concept, 
existing third-party platforms are immature, and the true ROI is not well understood. 

So, while suppliers are just getting started and their 
existing desktop analytics platforms are able to 
perform the job today, some companies may find 
they are managing a huge structured data set that 
quickly overruns their current capabilities. While a 
homegrown solution may be sufficient for limited, 
focused proof of concept, we recommend you 
research and pursue a third-party platform, 
making sure to include other organizations within 
your company in the decision. 

A WORD OF ADVICE 
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As you begin to consider how your company will respond 
to the opportunities posed by services in the age of IoT, 
it’s worth repeating that the growing capabilities of smart, 
connected products will deliver more business value than 
their traditional physical component. The fact remains that 
customers are changing the way they consume their 
technology, and how you respond to those changing 
expectations will make all the difference in your future 
success. The company that provides offerings that have 
the greatest impact on customer outcomes will be in the 
best position to prove their value and earn customer loyalty. 
Remember, there will always be someone ready to fill that 
need, whether it’s your competitors, new entrants, or you! 

CONCLUSION
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Will Transform Services,” by John Magee, GE Software. GE Digital Investor Meeting: June, 2016.

At TSIA, we help our members 
discover the business opportunities 
they can unlock with IoT and 
provide them with the expert 
research and guidance they need 
to create a plan for successfully 
navigating this transition. By 
becoming a member of the TSIA 
community, you’ll gain access to 
the resources you need to achieve 
the outcomes you – and your 
customers – want.    

SHARE THIS WITH 
YOUR PEERS

Visit www.tsia.com
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