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At Worldsensing, we started developing 
and selling wireless sensing technology 
back in 2010 and have since built a strong 
network with over 300 partners around 
the world. In early 2015, we entered the 
Internet of Things (IoT) solutions market 
with a mobility management solution 
designed for the city of Bogotá, the capital 
of Colombia. While taking our Bogotá 
partner and the city through the process 
of developing and delivering a software 
solution that connected different urban 
data sources in order to foster operational 
efficiency, we realized that cities and 
private-sector organizations were in need 
of a comprehensive guide to help them to 
choose the right IoT technology provider. 

Today, you - a potential IoT solution buyer 
- can choose from a huge variety of IoT 
platforms. Some of these are technically 

Executive Summary

not platforms at all; others are very 
generic, meaning that they aggregate 
data but don't offer real business 
outcomes. In the coming years, the IoT 
platform market will continue to evolve, 
with most providers offering platforms 
that cover general-purpose use cases, 
and a few focusing on niche markets that 
have specific technological, industry or 
operational needs. 

With this buyers guide, we aim to help 
you to understand the IoT solutions 
market, giving you the tools to know 
what you should be looking for in your 
future IoT vendor, and how to choose the 
best-suited provider for your city's or 
organization's needs.

“Helping you 
understand the 
IoT solutions 
market”
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Introduction0 
Whether you’re a business looking 
to automate its business processes, 
create efficiency and generate business 
outcomes, or a city council trying to find 
new technologically-enabled ways of 
managing urban transformation processes, 
digitizing operations is now at the top 
of most organization’s agendas. You are 
probably reading this guide for this very 
reason: your organization has realized that 
it needs to digitize its operations - which 
requires the deployment of IoT - but you 
are not yet sure how you should go about 
choosing the right IoT provider, or even 
figuring out what your exact needs are 
when it comes to IoT. 

Indeed, despite realizing that the future 
of their business or city depends upon 
a digitization strategy, many public 

and private-sector organizations are 
practically unprepared for the IoT. The 
technical skills, management know-how 
and business transformation experience 
needed to deploy and integrate IoT into 
existing operations and new products 
is significant, and is lacking in most 
organizations. 

As a vendor, the vast IoT ecosystem can 
be incredibly overwhelming and confusing, 
filled to the brim with a huge number of 
technology and service providers who 
claim to be the only ones who can deliver 
IoT transformation for your business. This 
is exacerbated by the fact that there is 
a plethora of vendors out there offering 
rebranded or freshly built ‘IoT platforms’, 
but there is poor differentiation between 
them. Most vendors have their own way 

of defining the term according to 
what they sell. Buyers must therefore 
be aware that there is no standard 
definition of an ‘IoT platform’, and many 
companies capitalize upon the kudos 
that comes with the name to increase 
the visibility of their products.

All of the above factors make figuring 
out which IoT product is best suited to 
your organisation a real challenge. As 
such, we’ve developed this guide as a 
tool to help you to tackle this challenge 
and choose the right IoT approach 
for your organization: by the end of 
your reading journey, you should be 
equipped with the knowledge needed 
to introduce IoT into your organization 
with ease.

“There is poor 
differentiation 
between most 
IoT platforms”
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5BUYERS GUIDE. IOT PLATFORMS

The Journey to Buying
Your IoT Solution1 

The journey towards investing in an IoT 
solution often goes something like this:

· You decide that you need an IoT solution.

· You establish the specific problems you 
want to solve with it.

· You look at the many different options and 
are overwhelmed by the vast quantity.

· You become confused by all the different 
options, and what exactly they do, and 
don’t know which solution you should pick.

The problem with the current market is 
that there are hundreds of apparent IoT 
platforms out there (600-800 according 
to Gartner); they all look the same - very 
general and technical - and they all offer 
to help you to prepare for the future 
(through scalability, connectivity, etc.), 
instead of showing you how to solve your 
problem(s) here and now.

As a result, many organizations fail to 
invest even when they want to, because 
they cannot find a platform that is designed 
specifically for their problem, or that really 
tackles their business’ pain points. 

So… if you’re stuck in the murky jungle of IoT 
platforms and cannot find your way out, this 

is what your journey should really look like:

· Establish your requirements: define 
which problems your chosen IoT product 
will need solve, laying out its purpose 
within your overall operational strategy. 
Consider some the following questions:

· What are your current pain points?

· Are you looking to save time or money?

· What do you need the IoT platform for?

· Which IoT vendors have specific 
expertise in your industry/sector?

· Conduct a market review: next, 
compare the options that are best aligned 
with your pain points and have a proven 
track record in your industry.

· Seek help from a consulting firm: last 
but not least, identify a vendor who will 
do a short consulting project with you 
to demonstrate the exact solutions that 
they can offer to address your pain points. 
This allows you to establish that their 
product will bring a guaranteed Return-
On-Investment (ROI), and is therefore 
especially important for organizations with 
less money, and for those who find it more 
difficult to define their own pain points.

1. ASSESS
Consulting
Spend time considering your 
budget, and the potential costs 
of the platform, before investing. 
This should be discussed with the 
IoT provider through a discovery 
workshop, which helps you to 
understand costs and timelines. The 
provider should help you to assess if 
you have any unidentified problems 
that you need to be working on, 
why you have previously identified 
problems, and what their IoT solution 
can do to solve all of these issues. 

2. DESIGN
Creating and testing your 
tailored solution 
Following the initial assessment, 
the provider should visit your site 
- whether a parking lot, tunnel, 
mine, or something else - to identify 
which solution is best-suited to 
your problems. Based on these 
assessments, the vendor can then 
design the best possible solution. 
Once your key needs, goals and 
desired outcomes have been 
identified, the proof of concept 
(PoC) stage can begin. With a PoC, 
the vendor implements a limited-
scale project in order to validate key 
technical, functional and ROI aspects 
of their solution. This is a ‘test’ 

phase, where the technology offered by the 
provider is deployed on a small-scale at 
first, and then implemented full-scale once 
concrete results have been demonstrated. 

3. IMPLEMENT
Going full scale
Once your proof of concept (POC) has 
been carried out, with positive results, a 
full-scale deployment can be executed. 
This means that the project is officially 
launched and the IoT technology has to be 
integrated with any existing technologies 
that you or your client are using. 

4. MANAGE
Constantly improve your operations
As soon as you have fully deployed 
your chosen solution, you will start 
noticing areas which may still need to 
be optimised in order to fully upgrade 
your operations. This often happens 
when you start obtaining real-time 
insights into how your operations are 
run. If the solution you are using is 
intelligent, it will not only aggregate 
and visualize data, but will generate 
actionable insights to improve areas such 
as parking occupancy strategies, asset 
tracking, traffic incident management 
and infrastructure monitoring 
and maintenance. With regards to 
maintenance and support, the vendor 
should remain ever-present, providing 
you with a warranty and ongoing support.
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The
Opportunity2 

Investing in IoT can bring huge changes 
to your business and city operations, not 
only altering how you manage physical 
assets, but actually serving to innovate 
your whole organisational structure and 
strategy. 

Investing in IoT should help you to: 

· Reduce development risks 

· Automate processes and improve 
efficiency and productivity

· Accelerate a product’s time-to-market

· End organizational silos and improve 
departmental communication and 
collaboration

· Improve quality and minimize costs

· Transform business models to deliver 
outcomes instead of products or 
services 

· Prepare for the future  
and increase growth

· And much more...

Insight-centric IoT providers who offer 
applications or end-to-end solutions 
instead of generic IoT platforms offer 
experience and proven solutions for 
businesses with specific needs, like:

· Asset tracking

· Urban traffic congestion management

· Incident management

· Operations optimization

· Citizen engagement

· Infrastructure monitoring 

· Workforce management

Delaying investing in IoT will only put 
off the inevitable process of digitizing 
your business, and risks making you 
gradually less competitive. It may 
seem like a pain but it is better to be 
prepared and take the time to choose 
the right long-term provider for your 
needs now, rather than hastily buying 
a less-than-ideal IoT solution later. As 
more and more businesses make the 
IoT leap, your competition will reap the 
rewards of the increased productivity 
and efficiency that IoT brings. Don’t 
get left behind: by investing early, you 
can be the one that others look to as 
inspiration for their own IoT choices. 

“Delaying investing in IoT will only 
put off the inevitable process of 
digitizing your business”



“The top 5 
barriers to 
adopting IoT 
technology 
are business-
related”
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The 
Challenges3 

Many organizations are struggling to 
adopt smart technologies: this is because 
IoT investments are no longer just an 
IT decision, they now have implications 
for business operations and processes 
too. The top 5 barriers to adopting IoT 
technology in cities and organizations are 
therefore currently business-related: 

1. Costs and funding
2. Predicting benefits
3. Risks and liabilities
4. Lack of in-house skills
5. Internal resistance to change

IoT adoption is closely related to 
businesses’ digital value chain 
transformation, and to preparing 
organizations to compete in the Outcome 
Economy. We will now go into more detail 
about these different barriers:

1. COSTS AND FUNDING
IoT has the power to transform your 
organization, not only making it more 
efficient but also allowing you to deliver 
a new class of services. The challenge is 
to choose the solution that really allows 

you to take advantage of IoT’s potential to 
innovate your business - or city. For this, 
you need clear directives and dedicated 
budgets for IoT absorption.

IoT solutions can be expensive. 
Investment can therefore be difficult if 
beneficial outcomes or long-term cost-
savings cannot be proven. You may be 
concerned about the costs and ambivalent 
about the benefits of IoT, partly because 
it is still difficult to measure cost-benefit 
ratios. Moreover, releasing budgets for 
mid-long term business transformation 
is sometimes against the directives of 
executive boards, who often push their 
organizations to grow profit levels and 
dividends, prioritizing short-term profits 
over long-term vision.

You may be facing increasing competition, 
ever-growing citizen/client expectations, 
stricter regulations and declining 
margins/budgets. You may also be 
confronted with emerging non-traditional 
players and start-ups, whose disruptive 
models threaten to out-innovate 
and outcompete more traditional 

organizations. Digitizing and innovating 
through IoT is thus essential if you 
want to continue to improve services 
and remain competitive in the long-run. 

With all this in mind, picking an 
industry or pain-point-specific provider 
who can provide targeted solutions 
to your business’ specific problems 
is therefore vital for justifying the 
long-term investment in IoT. The 
good news is that IoT solutions 
are becoming cheaper: the cost of 
sensors and actuators is gradually 
falling to levels that will soon spark 
widespread use. Barriers like capital 
and implementation costs are 
becoming less and less significant as 
prices come down across the IoT stack 
and greater numbers of use cases are 
validated through detailed analysis 
and evaluation.

2. PREDICTING BENEFITS
To evaluate the potential benefits of 
an IoT technology implementation, 
business case co-development is 
required; this requires deep market 



“Most 
organizations 
don’t know 
where to begin 
when evaluating 
potential IoT 
benefits”
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understanding and sometimes risk-
sharing. Notably, industry service maps 
are often very specific, which can make 
solutions difficult to design without 
the vendor having the deep market 
understanding mentioned above. 

As most enterprises do not yet know where 
to begin when it comes to evaluating the 
potential benefits of IoT, it is unsurprising 
that a recent survey by Gartner discovered 
that the majority of businesses are not 
currently using IoT and, although they 
would like to, have no plans to do so in 
the immediate future. Essentially, these 
enterprises do not know what to do with 
IoT or how to do it: beyond the typical 
white barriers, such as lack of internal 
skills, there is also poor visibility of 
the cost/benefit ratios of adopting IoT 
solutions. Although most companies 
recognize the need to digitize, and that 
IoT is integral to this digitization, without 
knowing its specific tangible benefits, most 
organizations cannot justify investing in IoT.

To address this challenge, and gain a 
clearer picture of IoT’s potential benefits 
for your business, it is very important to:

· Identify opportunities and threats: the 
what, where, when, and how 

· Identify the scale of potential  
benefits/risks

· Decide how to respond/take advantage 
of these potential benefits/risks

3. RISKS AND LIABILITIES
Security, Privacy and Legality

Concerns around security and the IoT 
largely stem from the fact that IoT 
devices often gather and use personal 
data, provide particularly rich pickings 
for hackers trying to install potentially 
disruptive and dangerous software, or 
open up private data to public viewing.

In terms of liability, new data regulations 
are increasingly stipulating that 
companies must demonstrate consent for 
data-collection, which can be difficult to 
obtain. Sensors introduced into citizens’ 
lives via, for example, traffic control 
systems, health-care applications, smart 
grids, and retail space uses, are often 
embedded without citizens’ even knowing 
they are there. 

Concerns are also mounting with regards 
to how the data collected is employed. 
Companies may make a profit from data 
which is not technically ‘theirs’; hackers 
could steal information about people’s 
movement from data collected from 
sensors in connected vehicles; or health 
insurance companies could deny individuals 
coverage or charge them more due to 
healthcare data collected via wearables. 

Sensor-based systems also create 
liability issues for consumers and 
businesses alike. One major question 
looms large: who will be legally 
responsible for injuries or damages 
caused by ‘errors’ committed by 
machines that are controlled by 
algorithms but used by humans? Who 
gets the blame if, say, an autonomous 
vehicle run and monitored by an IoT 
fleet management system accidentally 
runs somebody over? The person in 
the car, the city transport operator, the 
IoT solution provider, the autonomous 
vehicle manufacturer, or the car itself? 

Although action is already being taken 
to deal with IoT security and privacy 
issues, there is a growing need for 
policy makers to address them with 
more urgency in order to make the 
risks and liabilities less significant. 

A Start-up Dominated Market

Startups are a major part of the 
IoT solutions market, accounting 
for roughly 30-40% of all solutions 
providers. They have received a lot of 
funding over the last few years and 
evolve quickly. As fledgling companies, 
they are often seen as ‘unstable’ or 
‘risky’, even if they have tried-and-
tested products. Most of the larger 
providers, however, tend to outsource 

3. The Challenges
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many of their IoT services to startups, 
who frequently offer the most innovative 
and/or bespoke solutions. Opting for a big 
tech giant may seem safer then, but in 
reality it often means paying more for the 
same product.

4. LACK OF IN-HOUSE SKILLS
IoT ‘architects’ are key to businesses 
looking to invest in an IoT solution. 
Despite this, most organizations lack IoT 
leaders, ironically due to a lack of in-
house understanding of IoT technologies. 
This results in an internal talent gap.

An IoT leader should balance technical, 
executional, operational, and business 
knowledge and experience; they also 
need to be able to stimulate cross-
departmental collaboration, helping to 
eradicate silos. Location-depending, this 
expert may also need legal knowledge, 
although it may also be necessary to hire 
a specific Data Protection Officer.

Another factor that companies should 
take into account is the need to ensure 
that their chosen IoT solution suits 
their development team’s skills. Even 
comprehensive platform offerings 
will require some implementation and 
integration work. Some IoT solutions 
may even require proficiency in specific 

programming language(s) that in-house 
developers do not have, creating a ‘skills 
gap’ that can delay implementation. This 
can be avoided through actively including 
in-house developers in the buying process.

5. INTERNAL RESISTANCE  
TO CHANGE 
IoT adoption can be difficult in 
siloed organizations where different 
departments don’t coordinate, 
especially if these departments don’t 
see how IoT will concretely benefit their 
work. This is a particular problem when 
it comes to IT, who are often reluctant 
to change their current ways of working 
or adopt new technologies. Gaining 
their buy-in is, however, essential to IoT 
adoption and implementation. 

As such, cross-functional OT/IT 
departments must understand and 
proactively plan for the delivery of IoT 
solutions, understanding the different 
options out there and promoting 
cooperation within and across business 
units to test, deploy and eventually adopt 
the chosen provider’s technologies. 

IoT can sometimes catalyze major 
organizational changes in companies, 
often with very beneficial long-term 
consequences.

9BUYERS GUIDE. IOT PLATFORMS

3. The Challenges

“Cross-
functional 
OT/IT 
departments 
must 
proactively 
plan for IoT 
solutions”
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Understanding
the IoT Ecosystem 4 

The IoT ecosystem includes all those 
technologies that enable consumers, 
businesses, and governments to 
connect, control and get value from 
their connected objects in diverse 
environments, including manufacturing, 
agriculture, transportation, smart cities, 
construction or oil and gas. 

According to Forrester the total number 
of internet connected devices will be 34 
billion by 2020, up from 10 billion in 2015. 
IoT devices will account for 24 billion of 
these, while traditional computing devices 
(e.g. smartphones, tablets, smartwatches, 
etc.) will comprise 10 billion. It is estimated 
that nearly $6 trillion will be spent on IoT 
solutions over the next five years. 

Interestingly, the more the IoT market 
matures, the more it fragments; IoT 

solutions then tend to be absorbed 
into other markets. As a result of this 
fragmentation, vendors and service 
providers alike will come together 
around large enterprise platforms that 
offer the necessary architecture and 
stimulate smaller vendors to develop 
applications. In order to succeed in 
such a highly fragmented market, 
consolidation will be imperative. 

Businesses will probably aim to integrate 
new IoT technologies into their existing 
software, usually provided by big vendors 
such as Microsoft, Intel, IBM, Microsoft, 
SAP and Oracle, among others. System 
integrators and smaller organizations 
building IoT applications can benefit 
from this; integration will also be majorly 
affected by standards consolidation.

Businesses will likely be the 
top adopter of IoT solutions: these 
technologies will support the 
transformation of industrial value 
chains and therefore significantly 
contribute to unprecedented changes 
in businesses. They will do this by 
supporting operational efficiency, 
which will help to finance more 
profound business transformations 
towards the Outcome Economy. 
More specifically, the IoT will 
improve businesses’ bottom lines by 
lowering operational costs; reducing 
risks; increasing productivity; and 
innovating business models to deliver 
outcomes instead of products or 
services. 

Governments will become 
the second-largest adopters of IoT 
ecosystems, after businesses. They 
are generally focused on increasing 
productivity, decreasing the 
operational costs of public services, 
and improving their citizens’ quality 
of life, and will use IoT in all of 
these areas.

The Market for IoT Platforms 
and Solutions 
The IoT platform market remains 
fragmented. With over 600 different 
vendors, the market is split between 
IT players like Cisco, IBM, and SAP, 
IoT players such as startups, and OT 
players like Siemens, GE, and Bosch. 
Enterprise software and service 
companies and IoT startups account 
for the largest portion (22% and 32%, 
respectively), with industrial technology 
providers following behind (18%), 
and ISDs and telecommunications 
companies making up the remainder. 

Although some companies are emerging 
as leaders in this sector, choosing 
the right vendor from the varying 
possibilities available can be difficult.
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The Value of IoT
From a technological perspective, the 
value chain of any IoT application includes 
connected assets, the network used to 
enable communication between devices, IoT 

platforms and IoT solutions.

The IoT Value Chain  
Explained
Connected Assets: this is the hardware 
layer - the sensors, actuators, chipsets, 
MEMS, etc. that are embedded into 
‘smart’ physical assets and devices. 

The Network: this is the wired or 
wireless network involving network 
equipment, internet protocols, 
connectivity, network service providers, 

What is IoT?
Definitions of IoT tend to revolve 
around Mckinsey’s notion of it as 
‘sensors and actuators embedded 
in physical objects and devices that 
are linked through wired or wireless 
networks, often using the same 
Internet Protocol (IP) that connects 
the Internet’. 

To make this simpler, IoT 
simultaneously refers to the ever-
widening network of physical objects 
that use an IP address for internet 
connectivity, and the communication 
that happens between these objects 
and other Internet-enabled devices 
and systems, allowing them to 
exchange data.

What is an IoT platform? 
If the IoT is the wired or wireless 
networks of sensors and actuators, 
embedded in physical objects, and 
the communication and data-sharing 
activities that they carry out via the 
internet, then an IoT platform is 
widely understood as:

The underlying software that allows 
devices to share large quantities of 

and device provisioning and configuring. 
Some of the key standards for these 
wireless networks are: LoRa, NB-
IoT (NarrowBand-IoT), restful APIs, 
(docker) containers etc.

Enablement Platforms: otherwise 
known as IoT platforms, are the 
underlying software that allows devices 
to share large quantities of data, and 
ensures that this data can be analyzed 
and put to use. 

Applications: a software programme 
that may or may not be added ‘on top 
of’ an IoT platform, and uses the latter, 
along with data it aggregates from 
the connected assets and network, to 
produce actionable insights for specific 
pain-point areas, for example  
parking occupancy. 

data, and ensures that this data can be 
analyzed and put to use. 

What is an IoT application?
An IoT application is a software 
programme that can be added ‘on top 
of’ an IoT platform, and uses the latter, 
along with data it aggregates from the 
connected assets and network, to produce 
actionable insights for specific pain-point 
areas, for example parking occupancy. 

What is an IoT solution?
An IoT solution is an end-to-end service 
which integrates all of the above 
elements of the IoT value chain - the 
connected assets, the communication 
network, the IoT platform and the specific 
business applications. IoT solutions 
are therefore made up of a number of 
parts, which can often be separated 
and sold on their own (for example as 
applications), but that together comprise 
a comprehensive, outcome-based 
IoT service that is usually adapted to 
individual organizations’ needs.

The IoT Value Chain
The 4 core elements of an IoT solution

Connected 
Assets

Smart senors + 
asset such as a 
bridge, parking 
space or tunnel 
+ wireless data 
nodes linked to 
sensors.

Enablement 
Platforms

Generic IoT 
platforms.

Network

Radio network: 
Sigfox/LoRa, 
Narrow-brand 
IoT.

Applications

Specific 
business 
applications.

4. Understanding the IoT Ecosystem

The IoT Value Chain
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The IoT Market 
IoT Platforms vs.  
IoT Applications vs.  
IoT Solutions

In this guide, we focus on distinguishing 
between IoT enablement platforms, IoT 
applications and IoT solutions, in order to 
help you pick the product that best suits your 
organization’s needs.

In general, IoT platforms ingest, store 
and perform analytics on data and, 
based on the intelligence gleaned from 
that analysis, orchestrate tasks or 
invoke enterprise applications, such as 
from smaller application providers. IoT 
platforms usually also contain some 
device and platform management 
functionality. They can integrate 
applications on top and can connect to 
different data sources, such as sensors, 
depending on the use case. In cities, these 
sources could be, for example, smart 
parking or lighting sensors.

Enablement platforms mainly focus on 
future scalability and interoperability, but 
often fail to improve specific operational 
challenges. They also require a city or 
organization to change internal processes in 
order to make use of the platform’s value.

IoT solution vendors, on the other hand, 
use the data captured, analyzed and 
stored by the IoT platform to generate 
real-world outcomes. They combine 
software services with data analytics to 
provide more streamlined services that 
are industry or problem-specific.

As this graphic demonstrates, while 
applications can be deployed as stand-

IoT in different industries
The 3 Different Sectors of the IoT Market

The IoT market continues to be fragmented 
and there are still a number of different 
sectors, all using a variety of different types 
of IoT platforms or solutions:

1. Consumer: This sector is focused on 
consumer devices that fall under the: 
retail, home, lifestyle, mobility, and health 
sectors. Consumer IoT allows customers to, 
for example, control mood lighting in their 
home, improve their health, and find their 
car in a parking lot. Consumer IoT value 
propositions are often experience-based. 

2. Commercial: Commercial IoT is a 
term that applies only to the aspects of 
the Internet of Things that specifically 
pertain to business. For example, data 
about the safety, operational efficiency 
or maintenance of a vehicle (engine 
functions, braking, navigation, other 
functional elements) that is used by 
fleet headquarters or 3rd party service 
providers is commercial IoT (whereas data 
about the music or climate control settings 
chosen by the driver is consumer IoT). 

3. Industrial IoT: This comprises IoT 
used for the logistics and transportation, 
natural resource, utilities, manufacturing, 
infrastructure, and construction sectors, 
among others. metrics include reduced 
customer churn, revenue growth, reduced 
operating expenses. Industrial IoT value 
propositions are often outcome-based, 
have much more resilient hardware (e.g. 
sensors), and are more scalable.

The two sections of the IoT value chain, enablement platforms and applications, that this guide focuses on. 

Connected 
Assets
Smart senors + 
asset such as a 
bridge, parking 
space or tunnel 
+ wireless data 
nodes linked to 
sensors.

Enablement 
Platforms
Generic IoT 
platforms.

Network

Radio network: 
Sigfox/LoRa, 
Narrow-brand 
IoT.

Applications

Specific 
business 
applications.

O-P-T-I-O-N-A-L

IoT Solution

4. Understanding the IoT Ecosystem

The IoT Value Chain
Optional elements of an IoT solution

alone solutions or on top of an IoT 
platform to generate actionable 
insights and improve operational 
efficiency, enablement platforms joined 
up to connected assets, for example 
through sensors or single data sources, 
are not considered an IoT solution (and 
therefore cannot generate insights) on 
their own.
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3 Key Trends  
in IoT
1. Dashboard-centric 
solutions vs. Insight service 
providers
Another way to look at IoT solutions, 
aside from IoT platforms vs. applications, 
is as dashboard-centric providers vs. 
insight service providers. Dashboard-
centric providers show aggregated data 
in a dashboard (interface); insight service 
providers help users to act on this data. 

Dashboards can show, for example real-
time traffic, the location of police officers, 
traffic lights and other city infrastructure. 
However dashboard-centric solutions 
often fail to convert visualised data into 
actionable insights. Buyers assessing new 
data and analytic tools must therefore 
ask whether the visualizations provided by 
dashboard-centric technology can generate 
the insights or suggested actions they need. 

Insight service-providers, like business 
application providers, go beyond 
simply visualizing, and offer insights, 
recommended actions and expected 
outcomes.

This is what buyers should be looking for: 
simply seeing that things are happening 
across your city or organization is not 
enough, the true value of an IoT solution 

lies in its ability to offer you analytical and 
decision-making guidance, giving predictive 
models of what might happen if any number 
of decisions are made, and assessing which 
decision will best meet your goals.

It is important to note that dashboard-centric 
solutions can work alongside insight-specific 
solutions. For example, some service-
providers offer subsystems, such as business 
applications, and dashboard diagnostics, 
meaning that clients can integrate existing 
systems and dashboards.

2. Outcome-based contracts 
to mitigate risks 
Gartner estimates that by 2020, 20% of all 
new IoT projects will include outcome-based 
contracts, up from less than 5% today. An 
outcome-based contract is one where the 
buyer only pays once the product starts 
producing beneficial results. The provider 
therefore invests by providing some or all of 
the solution for free, for example installing 
200 parking sensors, and only takes 
(complete or partial) payment once the first 
results are generated.

This kind of contract is increasingly popular, 
along with proof of concept, because 
spending on IoT solutions can be difficult if 
there are no proven outcomes. The financial 
barrier to adopting new technologies, 
particularly prevalent among public-sector 
organizations, can thus be eradicated by proof 

of concept and outcome-based contacts.

3. The Digital Twin Concept

A Digital Twin is a digital replica of 
physical assets, processes and systems, 
for example of a city or a mine, which 
provides a representation of both the 
core elements and the dynamics of IoT 
devices used within the space and system 
depicted. Digital twins use AI (artificial 
intelligence), machine-learning (a subset 
of artificial intelligence) and software 
analytics with data to render real-time 
(a.k.a ‘living’) digital simulation models 
that can update and change as their real, 
physical counterparts, or ‘twins’ change. 

It basically entails the creation of a real-
time ‘video game’ version of a city, mine, 
or warehouse, digitizing this space to 
produce interaction between the real and 
the virtual. These systems can be used 
to optimize operation and maintenance of 
physical assets, systems and processes  
in real-time. Digital twins are not likely 
to ubiquitous across cities for another 5 - 
10 years time; mines, on the other hand, 
are already using digital twins as part of 
their operations. Cities and companies 
can also choose to digitize only parts 
of their operations by using Operational 
Intelligence (OI) solutions, as a first step 
towards creating a Digital Twin. 

What is Operational 
Intelligence?
OI can be defined as a form of 
real-time, business analytics that 
gives greater insight into business 
operations through digitizing assets. 
OI solutions digitally connect existing 
systems, sensors and teams and 
enable operators to make evidence-
based decisions through real-time 
intelligence. This allows them to 
better understand the performance 
of distributed infrastructure, make 
predictions, improve efficiency and 
even prevent disasters. 

4. Understanding the IoT Ecosystem
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Enablement Platform Vendors
Over the years, we have come across and collaborated with a variety of general IoT platform 
and application providers. In this buyers guide we will focus on the top vendors for each IoT area 
(platforms and applications/solutions), which are, in our eyes, the most important ones to take 
into account when comparing different options.

First we will start by taking a look at Enablement Platforms: these are software platforms that 
allow devices to share large quantities of data and ensure that the data collected can be used. 
Although enablement platforms cannot offer insights on their own, they can be used as a base 
layer for applications, which analyse the data aggregated from sensors connected to the platform, 
and in some cases offer recommendations for action. Take a look at our chosen examples on the 
next few pages to get a better idea about what Enablement Platforms can do.
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Key Player 
Comparison
Enablement Platform 
Providers

Enablement platform architecture by PTC. The IoT platform is called ThingWorx, their own application layer is called Converge.

Application Utilities/Components

Process 
& Event 
Management

Software 
Content 
Management

Analytics Asset & Data 
Commerce

Remote 
Access  
& Control

Product  
& Customer 
Benchmarking

Business Administration Console

ThingWorx Platform

Monitoring & Alert Management Dashboards & Reporting

Integration Hub/APls

C
O

N
VE

R
G

E

PTC - Thingworx
ThingWorx is an Industrial IoT platform allowing businesses to 
source, contextualize and synthesize data while orchestrating 
processes and delivering powerful web, mobile and AR experiences. 
This platform is flexible and can be deployed in a variety of ways.  
It is also supported by a vibrant partner ecosystem.

4. Understanding the IoT Ecosystem

“This platform 
is flexible and 
can be deployed 
in a variety of 
ways”
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A comprehensive IoT 
platform should deliver  
3 main capabilities: 

Application enablement

Data aggre gation and storage 
(capturing and storing data to 
later generate insights)

Connectivity management 
(automatically connecting 
systems, networks, and devices)

Specific business-application 
providers sometimes partner  
with general-purpose platform  
providers to:

· Improve time to value
· Reduce total operational costs 
· Enable advanced solution 

capabilities, through using their 
deep market-specific expertise

The Cisco Kinetic platform allows connecting different types of data sources below and applications on top to generate business outcomes.

Extract
Data Better decisions

Improved efficiencies

Lower costs

Less downtime

Compute
Data

Move
Data

Data Sources Cisco Kinetic Apps Business Outcomes

Key Player Comparison
Enablement Platform Providers

Example 2

4. Understanding the IoT Ecosystem

Cisco Kinetic
Cisco’s Kinetic for Cities (former CKC) is a cloud-based IoT platform that helps to extract, compute, and move data 
from connected assets to diverse applications that need the data to generate some operational value. The solution 
relies on CISCO’s partners to deliver further business value through IoT applications that are adapted to the 
specific industry and application area.

1

2

3
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Ericsson IoT Accelerator
Ericsson’s IoT Accelerator is an IoT service that consists of their own full stack enablement IoT platform combined 
with IoT value chain components (network, connected assets and application(s)) provided by tech companies 
in Ericsson’s partner ecosystem. Their platform is ‘built in modules’, enabling the buyer to pick specific partner 
components and therefore adapt their IoT ecosystem exactly to their organization’s needs. As part of a wider IoT 
ecosystem, their IoT Accelerator service offers data and device management, monetization, analytics, security, and 
Ericsson’s in-house knowledge and experience of connectivity.

Ericsson IoT Accelerator is an universal translator for app developers, device manufacturers, device 
onboarding, or monetization matters. The platform transforms all tongues to turn IoT concepts into reality.

4. Understanding the IoT Ecosystem

Key Player Comparison
Enablement Platform Providers

Example 3

“The modular 
nature of 
Ericsson’s IoT 
accelerator 
makes it 
adaptable 
to individual 
business’ 
needs”

Building an ecosystem
Linking Devices, Applications, Service providers, Enterprises

Device Manufacturers Service Providers

Enterprises

Ericsson
IoT Accelerator

App Partners
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IoT Solution Providers
When it comes to application vendors, it is important to note that each provider offers either IoT 
solutions with an application layer, or single business applications for specific industries - such 
as smart cities, construction companies, mining, agriculture, manufacturing, and safety. These 
providers are the go-to vendors for cities or organizations who want to address and solve specific 
operational pain points. 
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Key Player 
Comparison
IoT Solution Vendors

Example 1

Hitachi
Hitachi’s Lumada IoT solution is a three-tiered IoT ecosystem composed 
of a platform, solution cores, and co-creation services. As a whole, 
Lumada accelerates the creation of IoT-based solutions to solve 
problems and deliver outcomes based on client needs. Their solution 
turns data into intelligent action through analytics and artificial 
intelligence. 

Hitachi’s Lumada IoT solution 
ecosystem caters to the needs 
of a variety of industries such 
as energy, manufacturing and 
smart cities.

“Hitachi’s three-tiered IoT 
ecosystem turns data into 
intelligent action”

Co-Creation Services

Solution Cores

IoT Platform

Data

4. Understanding the IoT Ecosystem
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Key Player 
Comparison
IoT Solution Vendors

Example 2

Worldsensing
Worldsensing’s Operational Intelligence 
(OI) solutions can be applied to a 
variety of areas such as city mobility 
management, traffic, parking and 
transport operations and construction 
site management. Clients are able to 
transform the way they operate through 
specific business outcomes generated 
by the solution - such as actionable 
insights and location intelligence - in 
order to facilitate real-time, data-driven 
decision making. 

Worldsensing OI solutions are platform agnostic which means that they can either be integrated with 
any general IoT platform, or be used as stand-alone solutions. Worldsensing can connect 3rd party 
data sources and existing systems, including its own IoT sensing systems: Fastprk, Bitcarrier and 
Loadsensing. Worldsensing started off as an IoT sensor vendor but today the company is one of the 
few IoT providers out there offering end-to-end solutions across the whole IoT value chain.

Operational Intelligence

Data Sources

3rd party

IoT Mind Applications Outcomes

GUIDELINES WORLDSENSING

MARZO 2017

11

SUBMARCAS DE PRODUCTO

01
ELEMENTOS BÁSICOS DE IDENTIFICACIÓN

La marca Worldsensing 
Construcción  
Versiones 
Color 
Arquitectura de marcas 
Marca respaldada 
La marca Fastprk 
La marca Fastprk 2 
La marca Bitcarrier 
La marca Loadsensing 
La marca Spidernano 
La marca Mobility 
La marca Incidencias  
Retícula 
Tipografía 
Aplicaciones y limitaciones
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SUBMARCAS DE PRODUCTO

01
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La marca Worldsensing 
Construcción  
Versiones 
Color 
Arquitectura de marcas 
Marca respaldada 
La marca Fastprk 
La marca Fastprk 2 
La marca Bitcarrier 
La marca Loadsensing 
La marca Spidernano 
La marca Mobility 
La marca Incidencias  
Retícula 
Tipografía 
Aplicaciones y limitaciones

GUIDELINES WORLDSENSING

MARZO 2017

11

SUBMARCAS DE PRODUCTO

01
ELEMENTOS BÁSICOS DE IDENTIFICACIÓN

La marca Worldsensing 
Construcción  
Versiones 
Color 
Arquitectura de marcas 
Marca respaldada 
La marca Fastprk 
La marca Fastprk 2 
La marca Bitcarrier 
La marca Loadsensing 
La marca Spidernano 
La marca Mobility 
La marca Incidencias  
Retícula 
Tipografía 
Aplicaciones y limitaciones

Parking
Management Increased ROI

Actionable 
insights

Data-driven 
decisions

Location 
intelligence

Operational 
efficiency

Mobility
Management

Incident
Management

Security
Management

Construction Site
Management

“Worldsensing’s 
sensors, 
applications 
and solutions 
can be - but 
do not have to 
be - connected 
to all types of 
IoT enablement 
platform”

4. Understanding the IoT Ecosystem
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IoT solutions offered by Hexagon can be applied to a wide range of verticals including agriculture, manufacturing and mining. 

SENSORS SOFTWARE GEOSPATIAL 
& INDUSTRIAL 
APPLICATIONS

CUSTOMER
WORKFLOWS

Agriculture

Geospatial

Geosystems

Mining

Manufacturing

Satellite positioning

Industrial

Safety and infrastructure

Key Player 
Comparison
IoT Solution Vendors

Example 3

Hexagon
Hexagon’s solutions are built from their portfolio of sensors and software that capture, 
store, analyse and distribute information in order to improve productivity and quality 
across geospatial and industrial applications. They integrate sensors, software, domain 
knowledge and customer workflows into intelligent information ecosystems.

4. Understanding the IoT Ecosystem

“Hexagon’s IoT 
solution helps 
businesses to 
improve their 
productivity 
and quality 
- especially 
across 
geospatial 
and industrial 
applications” 
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The Keys 
to Success5 

How to choose the 
right IoT provider
6 characteristics to look  
for in a provider

1. Pain-point-focused
Choose a vendor who understands your 
pain points well, and has experience in 
your industry. They will have worked 
on problems similar to yours and their 
solution may even be designed to handle 
industry/business-specific data and 
analytics; this is often where applications 
can outshine enablement platforms. 
They may also be able to assist you with 
industry-regulation and legal compliance. 

2. Ability to run a discovery 
workshop and give 
recommendations
Your IoT provider should have strong 
onboarding, especially if you do not have 
any in-house IoT experts. Companies 
with strong solutions or consulting 
teams are therefore preferable; they 

will be able to train your team, develop 
bespoke IoT architecture for you, and 
give you committed guidance and 
recommendations. 

3. Uses “Proof of Concept” 
to prove the value of their 
products
Proof of concept allows you to assess an 
IoT vendors ability to meet your needs. It is 
essential, particularly if you lack funding, 
that this stage is included in the IoT solution 
package offered, and that it proves long-
term ROI. If a company does not provide this, 
or they do but it does not reflect enough 
value, then you know that you need either a 
different provider, or a different solution.

4. IoT knowledge  
and experience 
With so many companies out there selling 
IoT products, it is crucial that you pick 
a reputable provider who has the right 
knowledge and experience. IoT can be 
risky in many ways: investing in a solution 
means relying on an IoT provider to 
manage the core elements of your product 
and services. It is vital that you trust them, 

and have proof that they have carried out 
similar projects successfully in the past. 
Make sure to assess their reputation, 
stability, and financial track record.

5. Real-world 
implementations 
Your chosen provider should show you 
case studies, for instance of joint projects 
with well-known companies, or proof of 
concepts, which will demonstrate their 
ability to deliver concrete results for your 
business. Look on the vendor’s website 
for use-case studies and sample projects, 
alongside checking in the news for any 
mention of their initiatives.

6. Partner projects  
and networks 
Companies with strong app and partner 
ecosystems are good choices in terms 
of future expansion. The majority of 
leading IoT platform vendors source their 
hardware or business applications from 
smaller IoT companies. Such providers 
(big or small) will generally have a strong 
partner ecosystem, which is a good sign 
for your IoT strategy.
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Choosing the right 
solution for your 
sector

Smart Cities
Cities can choose from over 250 IoT 
platform providers; there is little 
differentiation between them, and very few 
address cities’ problems comprehensively. 
It is therefore difficult for city officials 
to make a decision about which vendor 
to approach or how to get started with a 
smart city strategy or initiative.

Enablement platforms usually cover 
general-purpose use cases and rely 
on specialized 3rd party applications, 
or insight-centric providers, for actual 
solutions to industry-specific operational 
needs - such as congestion management 
or smart parking. 

Among city operators, there is 
generally little interest in generic 
IoT platforms. This is because both 
lifecycle management tools for existing 
subsystems and dashboard-centric 
providers cannot generally make a 
sufficiently noticeable difference to 
operational productivity and efficiency. As 
a result, there is no tangible value created 
with these solutions - their benefits are 

longer-term (in terms of helping a city to 
digitize for the future), and/or enhanced 
when they are combined with insight-
centric solutions for a more holistic 
approach. IoT applications are often 
therefore a better option for cities that 
can only afford to invest in solutions that 
bring quick, direct results. 

The main barriers to IoT adoption 
in cities are:

5. The Keys to Success

· Silos

· Legacy systems

· Depleted economies

· Lack of know-how

· Data Ownership

· Citizen Expectations

· Small budgets



“Most IoT platforms 
connect systems and 
sensors to capture city 

data, but not all platforms 
out there tackle and solve 
the challenge of providing 
operators with real-time 
insights to improve their 
operations. It’s about 
time cities focused on 
applications and solutions 
that produced real value 
for them”

Francesc Domingo
Electronic Engineer, Safe  
& Smart City Expert
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Smart Cities

How these barriers can be 
overcome:

· Silos: Municipalities should set up 
specific smart city teams with their 
own leaders, who can coordinate efforts 
cross-departmentally - as is the case for 
example in Atlanta, USA. The process of 
implementing an IoT solution can also in 
itself help to foster a ‘working-together’ 
attitude across organizations - from 
planning through to implementation.

· Small budgets: Vendors who can 
offer proof of concept or outcome-based 
contracts provide much-needed avenues 
to innovation in this sector. Municipalities 
can also work to find alternative avenues 
of funding - for example through public-
private partnerships (PPPs), government 
grants, or even revenues gained through 
advertising e.g. on smart city wifi portals.

· Data ownership: Alternative routes 
of funding or PPPs can offer ways for 
cities to access data owned by private 
companies. Moreover, city councils are 
increasingly capitalizing on their own 
data-sets to make a profit - for example 

Milton Keynes city-council places some 
data behind a funding wall, meaning 
that they can raise public funds through 
charging for access.

· Citizens’ expectations: Proof 
of concept projects and outcome-
based contracts are key to testing 
out IoT solutions in real life situations 
(sometimes called living labs), where 
citizens can witness firsthand the 
potential improvements to their city 
that can be produced by investing in IoT. 
Moreover, city operators need to consider 
how to communicate and promote their 
new IoT solution, highlighting its benefits 
for the public in an explicit way. 

· Legacy systems: Unlike the futuristic 
smart cities being built by the likes of 
Bill Gates and other tech companies, 
existing cities have legacy systems. 
However with the right IoT provider, these 
systems can easily be integrated when 
constructing a citywide IoT solution - as 
was seen in Bogotá, Colombia, where a 
new mobility management system based 
on OI was integrated into the city’s existing 
operational systems a number of years ago.

· Depleted economies: Most IoT 
providers are able to prove how their 

IoT solution will be able to improve 
the city’s economy, indirectly helping 
the city council to deal with problems 
such as crime, pollution and citizens’ 
wellbeing. 

· Lack of know-how: Municipalities 
should hire high-level in-house 
expertise - Bristol city council, for 
example, focuses on recruiting people 
with sophisticated technology and 
procurement backgrounds in order to 
make sure they’re in the driving seat 
when it comes to negotiating with tech 
vendors. An experienced IoT solution 
provider can also offer much-needed 
guidance in terms of hiring new staff 
members, or training current staff in IoT.

Top 6 areas where cities  
need IoT solutions

· Traffic Flow Management

· Critical Infrastructure Management

· Incident Management

· Security Management

· Parking Management 

· Construction Site Management

5. The Keys to Success



“Investing in  
the right 
solution now 
will place 
businesses 
ahead of 
the crowd 
in terms of 
increasing asset 
connectivity”

25BUYERS GUIDE. IOT PLATFORMS

Smart Cities

How IoT solutions can be 
applied to city operators’ 
areas of need
Traffic & Congestion Technology 

Insights generated by IoT applications and 
solutions allow city operators to detect 
and deal with unforeseeable traffic issues 
and incidents faster; redirect traffic away 
from busy areas; provide alternative 
routes during construction work, manage 
parking throughout the city; and, most 
importantly, share information with 
security and emergency services, allowing 
them to pick the best,  
most time-efficient routes and  
collaborate closely.

Smart Parking 

Parking management systems allow city 
councils to monitor and manage parking 
availability through data provided by city-
wide IoT sensors, installed for instance 
in parking spots or street lights. Every 
parking space is therefore ‘digitized’ so 
that cities can manage KPIs, such as 
average turnover and lengths of stay, in 
real-time through a connected software 
solution. 

Cities can use specific parking 
management IoT solutions and 
applications to implement demand-
responsive pricing systems, adjusting 
parking prices in different areas or at 
different times of the day, according to 
the data gathered and analyzed by the 
system. If enriched with operational 
intelligence (OI) features, parking 
management systems are even able to 
alert city operators as to when drivers 
don’t pay, or don’t have the necessary 
permit to occupy a certain space. 
These systems can also connect the 
apps that parking wardens use into one 
network, making it easier for them to 
see where they should be focusing their 
enforcement activities. 

Incident Management 

Incident management, often marketed 
as a single product, is in fact normally 
embedded into overarching traffic, 
congestion and parking management 
systems. 

Specific incident management 
applications, as part of a wider solution 
or placed on top of an IoT platform, use 
real-time knowledge of traffic flows to 
generate insights to improve operating 

5. The Keys to Success

efficiency in the present and the future. 
These insights allow local authorities 
to detect and deal with unforeseeable 
traffic issues and incidents faster, 
increasing incident and emergency-
response times. 

In summary, cities should look for 
IoT solution providers who:

· Focus on delivering insights

· Offer a scalable solution that 
is compatible with the main IoT 
platforms

· Offer products that can connect to 
legacy systems

· Have a deep knowledge of their 
verticals

· Work with open data standards

· Can provide a secure solution

· Are part of a large ecosystem of 
partners

· Have real-world deployment 
experience which proves the value of 
their offerings



Smart Cities 
Use Case

Parking  
Management
Enforcement Scan

Assessment

Cities and parking operators are 
often unable to manage parking fraud 
effectively because they do not have a 
holistic view of the occupancy of their 
parking slots and, when they do have 
occupancy information, it is not linked to 
their payment system.

Approach

By digitizing parking spaces with smart 
parking sensors that wirelessly transmit 
real-time data to a parking management 
system, operators can automatically 
visualize and analyze payments, and also 
detect unpaid, overstaying or no-permit 
slots. This information can be linked to 
a guided enforcement app with a map 
overlay that allows parking enforcers to 
zero in on areas with high fraud rates.

Features

· Choose areas or districts to scan

· Compare occupation vs. tickets issued

· Calculate gap in each district

· General parking occupation analysis

· Alarm configuration for overstay, no 
payment, no permit

· Parking route optimization tool

Outcomes

· Incremental revenue from previously 
uncollected stays
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Choosing the right 
solution for your 
sector

Transport and  
Highway Operators
Transport and highway operators need 
IoT solutions that offer predictability and 
knowledge. Their main aim is to provide 
drivers with a good customer experience, 
especially if these drivers are paying 
to use the roads, as is the case with 
tolled highways. Operators display little 
interest in generic IoT platforms because 
they are looking for an application 
that meets their specific operational 
requirements - notably the need to 
continuously manage assets, for example 
infrastructure and service teams.

Due to their very precise needs, 
operators should look for providers 
that have solutions targeting their 
specific pain points, reducing the cost 
of manpower (particularly for private-
sector operators) and increasing overall 
operational efficiency.

How IoT technologies can be applied  
to tackle ITS operators’ needs: 

Golden Assets and Operational Costs
In general, operators should invest in IoT 

solutions that primarily tackle the need 
to make assets available to users of their 
road network. When road infrastructure 
or services are not available blocked, or 
not working smoothly, operational costs 
increase. 

· Asset availability - operators need the 
ability to monitor road capacity and travel 
time. Solutions which are able to measure 
travel times in real-time, such as travel 
flow management systems comprised of 

sensors and a software solution that 
analyzes travel patterns and behavior 
and creates strategies based on road-
usage, are therefore the best option.

· Asset management - for monitoring 
and management of critical 
infrastructures, real-time monitoring 
systems offer the ability to connect 
a broad range of IoT sensors to 
measure behavior of critical assets, 
such as bridges and tunnels, over 
time. They allow ITS operators to 

“ Transport and highway 
operators need to 
be able to connect, 

monitor and manage 
critical assets, whether 
mobile or static, in real-
time. IoT solutions provide 
a critical avenue through 
which to do this and 
decrease operational costs 
- we need to stop seeing 
IoT as periphery and 
realize that it really should 
be at the core of intelligent 
operations”

Ian Machen 
Chartered Engineer, Mobility  
& Traffic Management Expert
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Top 5 areas where transport and highway operators  
need IoT solutions:

5. The Keys to Success

· Revenue Collection: Tolling stations are generally owned by private equity 
companies or infrastructure funds, so there is a high pressure to perform 
financially; this puts effective revenue collection at the heart of their operations. 

· Asset Availability: Real-time visibility over critical assets is essential because 
it can cut operational costs, especially during the winter/extreme weather 
incidents when bad conditions mean extra road maintenance.

· Incident Management: Improve incident response times - the ability to solve 
incidents quickly is crucial to control operational costs and providing a safe 
environments for drivers.

· Operational Costs: Costs on highways can occur through different channels 
such as toll collection, accidents, damages of golden assets, manpower to 
manage and maintain roads.

· Congestion: Different factors increase the risk of traffic jams such as toll 
station management, parking space availability, incidents, among others which 
negatively affect customer satisfaction.



keep an eye on adjacent areas to ensure 
the stability of the surrounding ground 
structure and, when connected to a 
real-time alert system, trigger alarms 
when golden assets are harmed. By using 
IoT software solutions which connect to 
cameras, operators can remotely check 
what is happening to their golden assets, 
dispatch service teams and, in the case 
of an accident, emergency services. 
IoT solutions can also be used when 
constructing new road infrastructure to 
increase safety and operational efficiency.

· Asset tracking - in order to improve 
operational efficiency, real-time tracking 
of key assets is key. IoT solutions allow 
ITS operators to track data sources like 
sensors and devices in real-time. They 
can therefore monitor and manage not 
only critical infrastructure but also their 
workforce, with access to an overview of 
the location of available service teams at 
all times. Although sensors can detect 
incidents on their own, integrating mobile 
apps into an organization’s IoT ecosystem 

also allows those on the ground, for 
example workers and/or citizens, to report 
incidents as they happen, giving a clearer 
overall picture of what is happening. These 
apps can aggregate incident information 
via, for example, Waze, Twitter, drivers’ 
apps, and operators’ own workforce apps, 
allowing drivers and construction workers 
to be updated in real-time about incidents. 
In comparison to the manual tracking tools 
normally used by agencies (which carry 
out retro-plannings based on how past 
incidents were managed), incident detection 
solutions (based on IoT intelligence) 
massively improve incident prediction and 
response-times, making overall operations 
more time and cost-efficient.

Asset management strategy & revenue 

A positive side-effect of deploying IoT 
solutions to improve asset management 
strategy is the resulting increase in revenue; 
this is especially the case when the solution 
fulfils the following requirements:

· Comprehensive overview of the cost of 
toll collection

· Overview of revenues and insights into 
if the latter is being generated correctly

· Facilitation of dynamic toll pricing 
based on demand (demand-
response pricing)

· Prevention of high costs for 
managing claims and reduction 
of “red claims” - e.g. if someone 
damages their car due to a pothole 
or a rock hitting their windshield

· Real-time operational KPI tracking

· Apps and information signs that 
enable drivers to make data-driven 
decisions, increasing customer 
satisfaction and the possibility that 
they will use the road network in 
future.

Future Scalability of IoT Solutions

In the future, critical mobile and static 
assets will be able to communicate 
with each other through the Internet of 
Things - for example smart cars and 
trucks will communicate with smart 
bridges and tunnels. The need for an 
IoT solution that will facilitate this 
connection will therefore only grow with 
time, and investing in the right solution 
now will place businesses ahead of 
the crowd in terms of increasing asset 
connectivity in the future. 

Transport and  
Highway Operators

How IoT Technologies can be applied  
to tackle ITS operators
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Transport and 
Highway Operators   
Use Case

Highway 
Management  
Asset Operations

Assessment

A crucial element for seamless 
highway operations is having visibility 
of all assets in order to monitor their 
performance. This way, operators can 
quickly identify potential risks in order to 
avoid asset downtime due to congestion, 
infrastructure failure and slow response 
times to incidents. Ultimately, higher 
asset availability translates into lower 
operational costs.

Approach

Using IoT technology to connect 
tolling stations, service teams, parking 
spaces, roads, bridges and tunnels, 
asset performance insights become 
available in real time. This is a first step 
to understanding the current state of 
any highway ecosystem. By leveraging 
intelligent IoT solutions, operators have 
multiple options:

- Traffic management solutions enable 
the measurement of real-time vehicle 
flows, to identify the need for hot lanes 
or the introduction of dynamic pricing 
at tolling stations, based on actual 
demand. 

- Wireless monitoring systems 
connected to golden assets such as 
bridges can diminish risks and increase 
road safety. 

- With incident management tools, 
operators can identify incidents like 
congestion and accidents faster, obtain 
feedback from drivers through apps, 
connect service teams through workforce 
apps and communicate directly with 
emergency response teams.

Features

· Real-time asset performance 
management and reporting

· Remote traffic monitoring and 
management

· Wireless golden asset monitoring

· Parking usage and availability studies

· Alarm configuration for congestion, 
accidents, infrastructure issues

· Route optimization 

· Dynamic pricing

Outcomes

· Less asset downtime

· Increased operational efficiency

· Higher revenues linked to demand

· Improved traffic flows and higher 
customer satisfaction
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Choosing the right 
solution for your 
sector

Construction
Digital technologies have great potential to 
innovate operations in typically traditional 
industries such as mining and construction, 
making them far more efficient. The use of 
sensors and big data in industrial industries 
has been shown to cut operating costs by 
around 5 - 10 percent. Mckinsey estimates 
that in future, adoption within these 
industries will be high - up to 80 - 100% - 
resulting in a potential economic impact 
of $100 billion to $200 billion per year by 
2025. This suggests that the adoption of 
Internet of Things technologies could result 
in significant savings.

Although there has been an increase in 
digitization within the construction industry 
in recent years, such as for asset monitoring, 
workforce tracking and automatic work-order 
generation, adoption of new technologies 
remains fairly slow. This is partly because IoT 
platforms are unable to prove their potential 
to improve operating efficiency until they are 
implemented, which is a big problem in risk-
averse sectors, like mining, where the cash 
only flows if there is proof of ROI. Uncertainty 
around the benefits of IoT platforms therefore 
slows adoption as there is no clear incentive 
for key decision-makers to take the risk.

“ If contractors and project 
managers working in 
this sector adopt the 

right IoT solutions now, 
they will see big wins in 
the future. Their operations 
will quickly become safer 
and more efficient, and 
their costs will go down 
in comparison to their 
competitors. Operational 
intelligence in particular 
offers these companies a 
real opportunity to stand out 
from the crowd”

Cristóbal Ruiz Cuadra 
Civil Engineer, Construction 
Site Management Expert
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Top 7 areas where construction and industrial companies 
need IoT solutions
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· Predictive Maintenance: asset availability is key in this industry - particularly 
for operators managing static assets such as metro lines, tunnels and dams. 
Being able to predict maintenance issues is therefore essential.

· Workforce Safety: Construction sites, especially for large infrastructure 
projects like dams and mines, can be very dangerous places for humans.

· Managing Environmental Risks: Critical assets are exposed to the full force 
of nature’s wrath, in the form of extreme weather and natural disasters, as 
most of them are outdoors. Furthermore, these assets are often interfering with 
the natural environment (such as mines) and so carry greater risks of causing 
incidents (e.g. landslides, floods etc.) themselves.

· Complying with monitoring obligations: As a lot of work in these industries 
is dangerous, compliance with strict regulations is necessary in order to ensure 
that projects can go ahead. These regulations can be difficult to monitor 
and enforce in unpredictable environments with scattered activities going on 
simultaneously.

· Reduce monitoring & installation costs: Most construction and infrastructure 
companies still carry out manual readings and installations (which are both 
very costly and dangerous), despite the availability of wireless and autonomous 
technologies that can do this without the need for physical human involvement.

· Optimizing future investments: Companies need to ensure that their future 
projects will be as cost-effective and productive as possible, in order to justify 
the financial risk of investing.  

· Meeting project deadlines: Project deadlines are tight in this sector, 
particularly for construction companies, who are often under pressure to finish 
off public infrastructure projects on time in order to meet budget estimations.



“To ensure 
safety and 
minimize the 
risks posed 
by hazards, 
geologists 
and engineers 
need to rely on 
accurate and 
timely data”
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Construction

How IoT technologies 
can be applied within the 
construction industry
Construction-site monitoring and critical 
asset monitoring applications are two 
examples of IoT business applications 
that can be used to successfully manage 
construction and infrastructure projects 
and assets. You can find more details 
about particular application areas below: 

Metro Lines & Tunnels (railways) 

· Tunnel and metro lines need to be 
constantly maintained - this means that 
replacement costs and life extension 
measurements are core issues for any 
operator, both in the construction and 
infrastructure sectors. 

· Intelligent infrastructures powered 
by IoT solutions can help transport and 
construction operators to develop and 
implement maintenance protocols that 
ensure reliable and economically-efficient 
operations, and assure public health and 
safety.

· Business applications specifically 
adapted to the industry can help 
operators to monitor their metro lines 
and tunnels in real-time, enabling 

them to control multiple parameters in 
order to analyze risks, predict structural 
damage and prevent critical incidents. This 
diminishes both operational costs and risks, 
and improves overall productivity.

Geotechnical hazards

· Companies working in the geotechnical 
sector, such as in mines, which are considered 
“constant construction sites”, face high-
risk hazards when they are constructing or 
maintaining a critical asset. 

· To ensure safety and minimize the risks 
posed by hazards (man-made or natural), 
geologists and engineers need to rely on 
accurate and timely data from wells and 
surface piezometers, as well as other 
geotechnical instruments.

· Normally, monitoring such a multitude of 
data points requires teams to physically 
travel to the site to take regular manual 
readings. Manual data collection is time-
intensive, difficult, and puts team members 
and equipment at risk, as many instruments 
are remotely located and hard to access.

· Remote data-collection and real-time 
monitoring provide an excellent solution 
to the problem of having to monitor these 
sites for geotechnical hazards. IoT solutions 
that use embedded sensors to gain the 
same information at a distance as humans 
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would do in-person ensure not only 
the safety but also the efficiency of 
geotechnical operations. 

· By linking sensors, systems and team 
members, operators of these sites are 
able to create more efficient operations 
and safer work environments, 
predicting hazards before they arise 
and subsequently implementing 
measures to avoid any harm being done 
to either humans or infrastructure.

Dams & Hydroelectric 

· Similarly to tunnels and metro lines, 
dams and hydroelectric assets have to 
be carefully monitored and maintained 
both during and after construction. Again, 
this means that replacement costs, life 
extension measurements, and being able 
to predict possible incidents or accidents, 
ensuring public health and safety, are key 
for operators.

· Connecting these sites to the Internet 
of Things (IoT) through a platform or 
business application allows operators 
to remotely collect structural updates 
to monitor assets, analyze risks, and 
pre-plan their responses. This lowers 
operational costs and risks, facilitates 
decision-making and improves overall 
project performance in terms of both 
safety, cost-efficiency and productivity.



Construction  
and Infrastructure 
Use Case

Construction  
Site Management 
Tunnel Construction

Assessment

Construction sites are places where 
many different actions are all being 
performed simultaneously. For 
contractors, it’s therefore a challenge 
to constantly keep track of possible 
delays to specific operations, and 
how long these delays are, and if key 
areas are blocked and why. In tunnel 
construction projects, companies try 
to stay on top of things by tracking the 
progress of the tunnel boring machines 
(TBMs) during the excavations phase. 
However, KPIs such as excavation 
schedules and geotechnical information 
are only available with significant delays 
because they are obtained manually. 
The same applies to the production 
schedules of the components needed 
for the infrastructure, such as tunnel 
panels. With the current monitoring 
system - based on manual readings of 
critical assets and operations - in place, 

it is not only difficult to get a real-time 
overview of the operations, but it is also 
virtually impossible to plan and predict 
future needs.

Approach

Digitizing construction projects allows 
operators to not only track the progress 
of operations in real-time but also 
to predict future events and produce 
recommendations for action through 
displaying real, planned and projected 
production needs. The first step to 
digitization is automating the reporting 
process by using a simple and visual 
project monitoring tool and digitizing the 
TBMs with smart sensors. Operators can 
then analyze the data with a construction 
management software which allows 
for real-time, remote monitoring of the 
construction work underway and updating 
of relevant KPIs. Additionally, companies 
can track the production of construction 
elements in adjacent factories in 
real-time, giving the operations 
team constant insights into how the 
manufacturing process is going. Wireless 
monitoring systems for measuring the 
structural health of the surrounding 
ground structure and the new tunnel 
infrastructure can also be integrated in 
order to decrease operational risks and 
increase workforce safety.

Features

· Possibility to digitize and track all assets

· Obtaining a real-time overview of all 
operational processes

· Real-time and historical analysis 
of production values (e.g. factory, 
excavation)

· Projection and prediction analysis of 
production

· Planning and optimization of resource 
usage

· Real-time and historical analysis of 
sensors, including CCTV

· Monitoring of the tunnel’s structural 
health

· Machinery and worker tracking to 
improve safety

· Alarm and warning system 
configurations

Outcomes

· Increased overall visibility of the project

· No need for paper-based reports or 
data wrangling in excel

· Availability of reports for immediate 
data-based decision making

· Increased operational efficiency

· Lower operational costs

· Proactive risk management

· Increased workforce safety
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Conclusions6 
The IoT market remains fragmented, 
but there is a clear split between 
providers offering general IoT platforms 
and insight-centric providers offering 
applications or end-to-end solutions. The 
former tend to only gather and visualize 
data, while the latter tend to be more 
pain-point focused and can offer greater 
actionable insights. 

As a buyer looking to invest in an IoT 
solution, you should take some time to 
make sure that you understand exactly 
what a vendor is offering and if their 
product can best serve your needs. You 
may find that a general IoT platform is a 
worthwhile investment for your business’ 
long-term growth strategy, and that 
you can integrate applications into this 
platform to solve specific needs later, 
preferably aided via the original provider’s 
ecosystem. Alternatively, depending on 

An important consideration 
is the provider’s approach to planning 
and implementing their solution for 
your organization. You should be 
looking for a vendor that offers a 
multi-step approach. 

Step 

Should involve some kind of discovery 
workshop, allowing the vendor to 
assess your situation, discover why 
you have specific problems, and 
through consulting, find ways to 
address these problems. 

Step 

Should be the proof of concept stage, 
with a small-scale version of the 
overall solution implemented for a 
short period of time in order to assess 
outcomes. 

your budget, it may be better to only put 
money into solutions that specifically 
address your organization’s needs and 
have proven outcomes.

At Worldsensing, we offer a multi-step 
package to help clients figure out what 
they need, and how we can best help 
them reach their goals via our operational 
intelligence solutions. If you are looking 
to invest in an IoT solution for your 
organization, we would love to have a 
conversation or conduct a discovery 
workshop with you. Visit 

 

to discover more about our services and 
how we can help transform your city or  
business.

Step 

Should involve evaluating the proof of 
concept, in order to find where possible 
improvements could be made, or if 
there are new problems that had not 
arisen previously, before moving onto 
full-deployment. 

This end-to-end approach is what you 
should be looking for, and represents 
the kind of implementation process 
currently offered by the most reputable 
IoT providers.

www.worldsensing.com 

1

2

3
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Case
Studies7 

City Mobility 
Management 
Solution 

Award-winning 
Intelligent 
Transportation 
System (ITS)  
in Cundinamarca 

Grand Paris 
Metro Project: 
Tunnel 
Monitoring 
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CITIES — Bogotá, Colombia 

City Mobility 
Management Solution 

The metropolitan area of Bogotá 
(Colombia) was once one of the most 
congested in the world; with 7.8 million 
inhabitants and 1.2 million vehicles, 
the city has suffered from significant 
problems with mobility since the 1990s. 
One of the principal problems in terms of 
mobility management was that companies 
frequently performed roadworks without 
permits, causing unexpected traffic 
issues and gridlocks. The city lacked the 
intelligence to predict future events and 
the real-time tools to manage incidents 
once they had taken place. 

In 2014, Bogotá decided to invest in an 
IoT solution in order to tackle their traffic 
issues. After considering a wide range of 
providers and platforms, the city council 
elected to invest in Worldsensing’s urban 
operational intelligence solution, which 
integrates both existing and new data 
sources and allowed Bogotá to:

· Identify and manage traffic issues in 
real-time

· Improve mobility, security and frontline 
services

· Integrate multiple city subsystems and 
data sources

· Foster cross-departmental collaboration

· Enhance operational efficiency

· Increase citizen engagement

· Reduce congestion and pollution

The project was divided into  
3 phases of implementation

· Consulting: together with our local 
partner and the city, we performed a 
detailed analysis to understand the 
precise needs of the city, identify existing 
systems and gaps, propose additional 
systems, define the solution’s preliminary 
architecture and plan the functions and 
responsibilities of all the agents involved. 
One of the discoveries of this preliminary 

analysis was that the tools the city used 
to manage its operations were highly 
fragmented. With our solution, we enabled 
the integration of the various mobility-
related tools and applications that already 
existed in the metropolitan area. 

· Proof of Concept: an initial version of 
the solution, to be tested and refined, 
was implemented, and users were 
trained, in 2015.

· Project Implementation: the definitive 
version of the system was started up once 
outcomes had been proven by the POC. 

Results

Our solution provided the Bogotá 
authorities with a comprehensive 
real-time mobility management 
system, enabling them to connect 
systems, agents and infrastructures 
and to unify multiple subsystems, 
such as traffic flow management, 
vehicle counting, agent tracking, 
traffic cameras and incidents, into 
one central control center.

With more than 30 agents using the 
solution on a daily basis, Bogotá is 
now one of the leading Smart Cities 
in mobility management worldwide.

This project was awarded the Innova 
Ciudad prize at the Smart City 
Business Congress in Sao Paulo in 
April 2018.

7. Case Studies
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In 2013, the Colombian Government 
made the decision to invest 47 trillion 
Colombian pesos (14 billion €) in its 
transport infrastructure with the objective 
of transforming the country by 2020. 

The region needed an intelligent operating 
solution which provided real-time 
mobility information to monitor the 28km 
long transport corridor between the 
municipalities of Chía, Cota, Funza and 
Mosquera - an important connection route 
for commuters. There was no holistic view 
of the different highway incidents and 
their level of severity, and there was also 
no monitoring of the impact that these 
highways had on the environment.

The solution that was to be implemented 
had to provide the following services:

· Management of traffic operations  
in real time

Results

Cundinamarca can now manage all 
traffic and incidents from one single 
location, while also monitoring CO2 
emissions. Our solution includes an on-
the-road support team called the Road 
Safety Promoter Group (GPS), who 
is in charge of emergency response, 
reporting accidents and supporting the 
emergency services.

The vehicle counting and classification 
system positioned at key points along 
the highway collects information on the 
number and type of vehicles that use 
this road network. It can therefore be 
used to to support future extensions 
and mobility policy decisions, and to 
reduce traffic congestion at traffic 
intersections.

Users of the transport corridor can 
now benefit from the mobility app we 
developed, which allows them to plan 
their journeys based on real-time traffic 
information, request help or report 
accidents. For users who do not have the 
application, real-time traffic information 
is also displayed on variable messaging 
signs installed along the route.

This project was awarded with the 
Indigo2017 prize by the Colombian 
Ministry of Technology and Mintic.

· Visualization of the current status of  
the highway

· Gathering of incident reports from the 
citizen mobile app and from other 3rd 
party data sources

· Improvement of mobility, security and the 
emergency services’ response times 

· Integration of multiple highway 
subsystems and data sources

· Fostering of cross-departmental 
collaboration through data sharing

· Increase in citizen engagement through 
the “Movilidad Cundinamarca Helios” app

· Reduction of operational costs, 
congestion and pollution

Project implementation
Cundinamarca chose Worldsensing’s 
mobility solution for highway and 
transport operators which includes a 
mobile app, traffic flow and incident 
management features.

Together with our local partner, we 
integrated our solution in the region’s 
“Smart Helios” platform. Our technology 
captures vehicle movements by means 
of smart sensors placed in strategic 
locations along the transport corridor. 
Our software solution can also be 
integrated into any other sub-sensor-
system our client is using to run its 
operations. As a result, our mobility 
solution was perfect for Cundinamarca. 
In addition to the vehicle-movement 
sensors, environmental sensors were 
also connected to the system in order 
to monitor air quality and trigger alerts. 
Our incident management mobile app 
was configured to gather reports from 
users and give them updates when an 
incident occurred.

TRANSPORT & HIGHWAY OPERATORS

Award-winning Intelligent 
Transportation System (ITS)  
in Cundinamarca 

7. Case Studies
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The Grand Paris Metro Project is an 
extensive metro expansion project for the 
city of Paris. It will provide connections 
to developing neighborhoods, Paris’ 3 
airports, business districts and research 
clusters, servicing 165,000 companies and 
transporting 2 million commuters daily.

The project needed data nodes that 
could gather data from sensors installed 
up to seven basement levels deep in 
selected buildings. The data nodes had 
to be compatible with different types of 
sensors and needed to require minimal 
manual maintenance for the replacement 
of the batteries.

The project managers decided to invest 
in our wireless monitoring solution for 
construction and geotechnical companies 
and mines. This allowed them to:

Results

The Grand Paris construction project 
was able to reduce its cabling 
costs, as the data nodes can be 
operated wirelessly. It was also 
able to virtually eliminate manual 
maintenance costs due to the low-
power consumption of the data 
nodes, which are expected to last 
until the project’s completion in 2022.

Crucial data on the stability of the 
tunnels and surrounding areas 
is being accurately and regularly 
delivered, ensuring the safety 
of employees and citizens in the 
project area. This in turn helps to 
support a seamless overall project 
execution of the metro expansion, 
which is aimed at revitalizing the 
greater Paris region.

· Perform real-time, wireless monitoring of 
sensors, some installed deep in buildings’ 
basements

· Obtain compatibility with various types of 
sensors

· Achieve minimal maintenance as the data 
nodes are long-range, low-power and 
wireless 

· Receive immediate feedback for any 
concerns raised with our helpdesk

Project implementation
400 wireless data nodes were installed 
to collect and transmit data from 
different types of sensors (inclinometers, 
strain gauges, load cells and 
extensometers); some were positioned in 
deep in buildings’ basements. 

CONSTRUCTION

Grand Paris Metro Project: 
Tunnel Monitoring

7. Case Studies
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Worldsensing is a widely recognized 
global IoT pioneer. Founded in 2008, the 
Barcelona-based technology provider 
delivers Operational Intelligence (OI) 
to traditional industries and cities. 
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Barcelona, London and Los Angeles, 
Worldsensing is globally active and has 
customers in over 50 countries across 
all continents. 
For more information, visit:  
www.worldsensing.com

End-to-end OI products  
& solutions 

Operational Intelligence Solution

Enabling clients to master their IoT 
operations with specific business 
applications such as:

· Parking Management

· Mobility Management

· Incident Management

· Public Safety & Security Management

· Construction Site Management
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