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Abstract
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1. Introduction
This document provides an analysis of the CHOReVOLUTION project's market environment.
This analysis provides some key elements for the project's exploitation strategy. This
document includes three main parts: drivers and restraints where we identify the factors that
may explain the dynamics of the CHOReVOLUTION platform market, then we propose a
segmentation of the market and an evaluation of its size and growth by segment, the last
main part is an analysis, derived from the market analysis, of business opportunities and
potential business models.

1.1 Methodology
The methodology followed in this analysis includes desk research and some face-to-face
interviews with vendors. The desk research is of course web-based, a list of references is
provided at the end of the document. Face-to-Face interviews were conducted in London,
Paris and Brussels at events such as Cloud Computing World Expo, IoT world, Cloud Expo
Europe, Smart IoT London and Net-Futures.
Due to its innovative nature, the market for the CHOReVOLUTION platform can only be
approached indirectly by referring to comparable technologies and product categories. At the
time of developing the analysis, the “Application Enablement Platforms” product category is
the closest identified on the market. While CHOReVOLUTION is a software engineering
project, its market potential is closely determined by growth in several market such as BPM
and IoT.
We consulted several dozen reports and market studies produced by independent industry
analysts and market research firms. The main sources include ABI Research, Gartner,
MarketandMarkets, McKinsey, and Mordor Intelligence.

1.2 Related documents
This document is related to D7.5: Industrialization, Exploitation and Market Take-up and
D7.13: Industrialization, Exploitation and Market Take-up – final. This market analysis will be
the bedrock for further socio-technical sustainability research which will be carried out within
the use cases and specifically in deliverable D4.4: Urban Traffic Coordination Business
Model D5.4: Smart Mobility and Tourism Business Model.
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2. The CHOReVOLUTION Platform Offering
This section summarizes the CHOReVOLUTION platform offering. It details its key
components and their role in the design of new services integrating smart objects and
heterogenous online services.
The CHOReVOLUTION project offers a development platform to generate scalable and
robust business applications resulting from the distributed collaboration of both services and
things. Several IoT/IoS (Internet of Things and Internet of Services) markets will benefit from
this open source platform, while their stakeholders will try to compose and run innovative
services relying on cloud infrastructures, with end-to-end security. The main enablers of the
CHOReVOLUTION platform are designed to build cost-effective and secured solutions
across industries and domains such as smart cities, IoT in retail, intelligent transportations,
manufacturing and healthcare. These enablers are summarized in the figure below.

Figure 1: The CHOReVOLUTION platform main enablers
The CHOReVOLUTION platform main components include:
•

The CHOReVOLUTION Choreography Modeler is a core component of the IDRE
platform. It translates business objectives and business rules into models that are
consistent with CHOReVOLUTION choreographies. These choreographies will be
taken as input by the CHOReVOLUTION synthesis processor.

•

The CHOReVOLUTION Synthesis Processor automates the synthesis of dynamic
choreographies of services to enhance service provision and user experience, based
on business rules provided by the Choreography Modeler. The first version of the
CHOReVOLUTION Synthesis Studio is proposed as a customized Eclipse platform.

•

The CHOReVOLUTION Service Bus (named eVolution Service Bus or VSB) enables
interactions between choreography peers at the middleware layer, despite potentially
diverse communication protocols. VSB is a completely decentralized network of
Binding Components (BCs) that are deployed only when needed.

•

The CHOReVOLUTION Security derives from the combined action of both
components. F irst, the Identity Manager enabling the integral management of
identities of peers inside the CHOReVOLUTION platform and the resulting
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designation of service identity roles, rights, permissions as well as their control.
Second, the Federation Server enabling the integration of the diverse security support
mechanisms brought in by the choreography participants, in collaboration with the
Identity Manager.
•

The CHOReVOLUTION Cloud architecture responds to the deployment and runtime
needs of choreographies. A dynamic resource management and provisioning will
react to quality of service (QoS) requirements of choreographies and their
participants, including top-down changes in the structure of choreographies, and
bottom-up resource scaling based on the runtime evolving needs of services.

The combination of these components makes CHOReVOLUTION a full fledged platform
positioned as a generic enabler for the development of innovative applications for the Future
Internet.
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3. Market Drivers and Restraints
This section highlights the CHOReVOLUTION market drivers, and restraints. Among the
market enablers, smart sensors, connected devices like smartphones and mobile terminals
are reshaping the way we share knowledge and decide, at work, at home, and while
traveling. Moreover, composite applications and business process management solutions
are providing cross-functional services. However, several limitations should not be ignored,
included competing standards and proprietary approaches, the diversity of the IoT market,
scalability, security and privacy concerns.

3.1 Market Drivers
3.1.1 The Internet of Things
The Internet of Things is the one of the biggest if not the biggest technology trend right now.
It is promising to change the world we live in dramatically over the coming years, reaching
nearly all parts of businesses and society. In just 5 years’ time, it is expected that for every
human being on earth up to 6 devices (that are not smartphones or computers) will be
connected to the internet, thereby linking all aspects of the physical world. The emerging IoT
Platform market shows strong momentum as businesses accelerate their transformation into
IoT data-driven companies. This momentum is driving strong growth in IoT Platform-related
hardware, software and integration services for connected business solutions.
The explosion of connected devices as illustrated in the figure further down, will lead to a
massive increase of data that enables the creation of new business models such as
automated real-time decision making or products-as-a-service.
3.1.2 Mobile device market growth
“Worldwide combined shipments of devices (PCs, tablets, ultramobiles and mobile phones)
are expected to reach 2.4 billion units in 2016 , a 1.9 percent increase from 2015, according
to Gartner, Inc. (see Table 1). End-user spending in constant U.S. dollars is expected to
decline 0.5 percent for the first time. Smartphone shipments continued to drive growth, and
Gartner estimates that, by the end of 2016, 82 percent of mobile phones will be
smartphones, up 12 percent from 2015. (
http://www.gartner.com/newsroom/id/3187134
“Forecast: PCs, Ultramobiles and Mobile Phones, Worldwide, 2012-2019, 4Q15 Update”.)
The device market in 2016 will continue to be impacted by country-level economic
conditions. “It’s clear that vendors can no longer market their products with the mind of only
targeting the mature and emerging markets," said Ranjit Atwal, research director at Gartner.
"Driven by economic variations the market is splitting into four categories: economically
challenged mature markets, economically stable mature markets and the same for emerging
markets. Russia and Brazil will fall into the category of economically challenged emerging
markets while India will be stable, and Japan will belong to the economically challenged
mature market.” “
As usual estimates greatly as illustrated the next two figures.
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Figure 2: Mobile devices and IoT worldwide market growth 2010-2019
As noted in the Ericsson Mobility report, “The number of connected devices is increasing,
driven by a growing range of applications and business models, and supported by falling
modem costs. (…) Historically, mobile phones have been the largest category of connected
devices. M2M is expected to grow at an annual growth rate of 25 percent up to 2021, driven
by new use cases. In total, around 28 billion connected devices are expected by 2021, of
which more than 15 billion will be connected M2M and consumer electronics devices. “

Figure 3: Connected devices and M2M growth 2014-2021
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3.1.3 The emergence of the “Future Internet”
The “Future Internet” is a concept coined by the European Commission to capture the
changing scale of the Internet and its trend toward the integration and cooperation of
different domains supported by an expanding network infrastructure including:
•

Internet of Content, where content is “any type and volume of media.”

•

Internet of Services, an “umbrella term to describe several interacting phenomena that
will shape the future of how services are provided and operated on the Internet.”

•

Internet of Things, described as a “global network infrastructure, linking physical and
virtual objects through the exploitation of data capture and communication
capabilities.”.

The Future Internet is characterized by new levels in the scale and heterogeneity of its
operations and the need for interoperability.
In terms of heterogeneity, the Internet is evolving from islands of interconnected objects to
Internet-scale connection of highly heterogeneous objects (vehicles, sensors, mobiles
devices, home appliances, etc.), from on-line services and applications to Cloud Computing
enabling the provision of everything as services, spanning different business and technical
domains and from service and content mashups leading to the provision of new, diverse
services by prosumers toward global-scale services/content mashups creating new
services/content with different types and formats.
3.1.4 SOA redefined
According to Gartner, SOA, software-defined application services (SDASs) and other
emerging architectural styles are to deliver more-agile application portfolios and to lower the
cost, time to deployment and risk associated with application development and
enhancement. Gartner: “Most large and impactful solutions are composites that is,
composite applications or business process management solutions. Effective approaches to
designing these solutions are all based on SOA. SOA and related styles of application
architecture help reduce the development costs of projects over their full life cycle. These
design efforts also reduce the time it takes for IT to support evolving business processes. “
For WinterGreen Research, “Service Oriented Architecture (SOA) is the foundation for
modern transactional systems. As the Internet extends transaction systems to real time, SOA
has been invented to extend the transaction systems appropriately. SOA supports the
evolution of Internet based real time e-business and end-to-end business process
integration. In the next decade, the same SOA principles will be at the core of a new era of
business engagements that transact at Internet scale across locations, devices, people,
processes and information. “
“Acute Market Reports estimates the Services Oriented Architecture (SOA) market size will
grow from $5.7 billion in 2013 is anticipated to reach $16.4 billion by 2020, a 16.3% ACGR..
Acute Market Reports notes that significant growth is driven by the smart phone and social
media in attrition to cloud computing market penetration. with smart phones beginning to get
significant uptake all over the world.”
“SOA delivers more efficient automated process. SOA enables IT to spend a higher
proportion of the budgets on growing the business. SOA stacks of decoupled services are
purpose built for the enterprise environment that is continuously shifting because of mergers
and acquisitions. With decoupled software solutions, the web services and the SOA
components can be portable”
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3.1.5 Momentum in the BPM market
Large companies use large BPM systems and small and mid-size business use the BPM
cloud.. BPM is evolving cloud SaaS for business applications to accomplish work. The
opportunity to implement apps that make automated process more responsive to the needs
of customers, partners, suppliers, and distributors, people use business process
management (BPM) as the need for automation tools to help workers is upon all of us.”
The business process management software provides the ability to connect people across
applications within the BPM software capability. As enterprises realize that automation of
process is key to market growth BPM is creating new market opportunities. Innovation
depends on process automation. BPM software is critical to enabling solutions. Software is a
strategic business asset used in every industry at every level. Software is necessary to
provide automated process.
Patterns are being used to control automated process better and interact with it in a more
flexible manner, utilizing templates to control the repeatability of model creation. Within the
siloed lines of business BPM software capability extends the reach of everyone, it extends
the access to information needed to do a job.
BPM enables connections across the lines of business from within the business process
applications. This ability to connect immediately is improving productivity. Mobile BPM is a
key trend that concerns CHOReVOLUTION. Mobile technologies provide real-time access to
business process management (BPM) processes from remote locations. By extending
existing processes to mobile workforces, enterprises can significantly improve business
responsiveness, increase productivity, and improve processing times. The mobile BPM
market is expected to grow from USD 1.18 Billion in 2015 to USD 3.26 Billion by 2020, at a
CAGR of 22.5% from 2015 to 2020.

3.2 Market Restraints
3.2.1 Competing standards and proprietary approaches
The growth potential offered by IoT is attracting the attention of numerous vendors offering
proprietary systems around platforms and applications to enterprises. In doing so, competing
standards are being established to determine the requirements around power, hardware
devices, capabilities and types of use. At present, enterprises find the multiple standards
confusing, and are concerned about the lack of interoperability among competing standards.
Given the uncertainty of the standards that are likely to lead the industry in time to come,
enterprises are adopting a wait-and-see approach for standards to mature. The hesitation is
likely to delay implementation plans over the short-term. In addition to the confusion, most
vendors adopt a walled garden approach to protecting their territories by selling hardware
devices that come with a software.
3.2.2 Heterogeneity in the IoT market
While IoT Platforms are emerging as the central backbone in the overall IoT infrastructure
and although lots of IoT (Internet of Things) applications have been developed, the
systematic method to construct IoT services is still obscure.
The term “IoT Platform” is often used ambiguously. Because IOT involves many different
kinds of devices, IoT platforms are often understood to address the issues of heterogeneous
networks where it is very difficult to design a communication layer which satisfy the
requirements such as dynamic, loose coupling, robustness, versatility, flexibility at the same
time.
The diversity of stakeholders in an IoT application is a barrier to mainstream adoption. IoT
solutions are the result of combining resources and offerings from:
CHOReVOLUTION
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•

Application developers and aggregators

•

Data management and predictive analysis companies

•

Embedded systems companies

•

Internet identity management, privacy, and security companies

•

M2M, IoT, and general telecommunications companies

•

Managed service and middleware companies

•

Semiconductor companies

•

Sensor, presence, location, and detection solution providers

•

Wireless infrastructure providers

•

Wireless network operators and service providers

3.2.3 Disruption (un)readiness
In the early days, only few companies jumped on the opportunities that the internet brought
along. The same apply to IoT and FI. Looking ahead, the Internet of Things is the logical
extension of the internet to the physical world. It will most certainly bring major business
model shifts, change competitive forces of whole industries and bring out new winners and
losers. The Internet of Things might even be more disruptive than the internet in the 90s as it
reaches beyond to computers to basically any item in the world. Companies are generally
not prepared to adopt and develop the kind of new applications that are possible. As Harvard
Prof. Porter states: “There are big bets that companies have to make in a world of smart,
connected products that are going to be profoundly important to the success of the company,
which are things we never had to think about before, not in the same way.”
New applications will suffer from skills shortage. Developing a disruptive application is a
very complex tasks because it requires many different skills: application development,
enterprise architecture, hardware engineering, data science, cybersecurity expertise, etc.
Adding to the complexity, these job profiles are already seeing strong demand today.
Therefore, specific access to talent pools (e.g., university affiliations) or geographic location
can become a source of competitive advantage.
3.2.4 Scaling difficulties
There are specific challenge that makes building a scaled out infrastructure for the Internet of
things so different from his days building out a scalable infrastructure to manage servers.
Unlike virtualized servers, which when configured into cloud deployments can be turned off
and on without affecting the app running on top of the computer, sensors and actuators
aren’t fungible. When loosing a sensor for example, all information is lost, another sensor
can’t just take over its job. This is the same for actuators, which are the connected devices
that take action, such as locks, levers, or switches (that are used in traffic control and
mobility applications for example)s. Thus when building a system to manage a system of
sensors and actuators, constraints are very different than when building system for
managing a system of servers. When it comes to deploying software to manage scaled-out
IoT systems, very few companies are dealing with these problems in a repeatable way.
Examples include customers with industrial processes or crop monitoring that have trouble
scaling their real-time processing applications. Many of these new offerings, such as
Octoblu, aimed to start with the developer side and scale up for the industrial customer, The
reason that other firms—including GE and IBM—have started small is that scaling out an
orchestration platform that can handle thousands or tends of thousands of edge nodes in the
form of sensors and actuators isn’t easy.
CHOReVOLUTION
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3.2.5 Security and Privacy Concerns
Security remains a key concern among people, policymakers, and industries in adopting IoT.
One of the risks in connecting equipment, public infrastructure, and various objects is that
data from those devices can be vulnerable to theft, damage and malicious attacks. From an
enterprise perspective, IoT has the potential to cripple a manufacturing plant or hack into a
medical device. For example, the Stuxnet virus attack in 2013 that brought down Iran’s entire
nuclear plant via a cyber worm highlights the vulnerability of critical infrastructure and
importance of security sometimes taken for granted in an Internet-driven era. These threats
are expected to slow down IoT deployment until the concept evolves to become more
technologically mature and reliable
3.2.6 Justifying the Return on Investments
Despite the potential advantages IoT can bring to industries, some enterprises struggle to
quantify the return on the investment needed to realise the value of the technology. While in
sectors like transportation, the virtues of IoT are clear, however, there is a lack of quantifiable
benefits and cost savings of IoT implementation in other use cases. For example, smart
meters or AMRs were one of the most talked about IoT implementations with governments in
the UK and Australia investing billions of dollars in the endeavour. However, an audit of
smart meter investments by the State of Victoria in Australia concluded that any cost saving
by smart meters was compensated by the higher cost of the meters. Due to cases like this,
there is little willingness to embark on costly investments by enterprises in certain industries.
Moreover, the relatively low cost of manpower in emerging Asia-Pacific nations signal that
enterprises are not prepared to replace manpower with autonomous machines.
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4. Market Segmentation
This section covers CHOReVOLUTION product categorization, more precisely in middleware
solutions like IoT platforms and application enablement platforms. Several spheres of the
business are using such platforms in order to build strategic compound services, to earn
customer loyalty or to grow service revenue. Industry and manufacturing, smart cities, health
care, retail and smart transportation and mobility are part of these vertical segments.

4.1 Defining the Product Category
It is important to identify a product category as it can impact the way a company can promote
and distribute the product to the customer. It can also help the customers identify and better
understand the offering. Without having the knowledge of what category the product will be
classified under, it is very hard to make assessments for market sizing and opportunities.
True innovations that defy categorizations run the risk of being ignored if they aren't easily
understood, that is why nailing market identity right out of the gate is critical to successfully
launching an innovative product. Product categorization is also key to identify competition
area and customer selection process. For some products, there’s not a simple answer.
The growth of the Internet and its complexification is identified by concepts such as Future
Internet or Internet of Everything (starting with Internet of Things). For the sake of simplicity
we wil speak of Future Internet as this is the reference concept for the European
Commission. The CHOReVOLUTION platform aims at leveraging opportunities offered by
the Future Internet. As a technology supporting the development of new applications for the
Future Internet, it becomes part of the emerging type of technology platform or “stack”
destined enable applications across smart devices, products and information systems.
At the lowest level, the technology stack enables a device to connect with other devices (via
a wire, wireless, WiFi, Bluetooth, or cellular). It requires building a cloud to which the device
will connect and creating a big data database to aggregate data from multiple devices as
well as from internal business systems and external sources. Then, as we move up the
stack, data analytics are needed to analyze and derive value from the massive amounts of
data. There will need to be an application platform and various business applications. All of
these technologies need to be connected in a secure way, which makes cybersecurity
critically important and exponentially more complex. All of these elements of the technology
stack need to be addressed before a product is developed and launched.
The broad IoT space is moving toward a platform model that encompasses a number of
functional layers. An IoT platform typically includes the following five layers
•

Device management

•

Connectivty management

•

Application enablement

•

Data management

•

Cloud computing

These layers run on top of hardware-specific interfaces and are complemented by Analytics,
Security and professional services.
As explained by Schlautmann, A. et all, (2011) bringing smart solutions to life requires
bringing together several physical components such as the smart object and services. As a
consequence, the value chain is quite scattered and complex
CHOReVOLUTION
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Figure 4: Smart object and services participants creating the value chain

4.2 Application enablement platforms
The product category that CHOReVOLUTION belongs to is probably the Application
Enablement Platforms category. Platforms that are used to build IoT solutions and typically
consist of elements such as Device connectivity and normalization, device management,
database, processing and action management, analytics, visualization, additional tools, and
external interfaces
http://iot-analytics.com/product/iot-platforms-market-report-2015-2021-3/
The global market for the application enablement platform (AEP)s is still modest. According
to ABI Research Principal Analyst Aapo Markkanen “Amid all the market noise surrounding
IoT platforms, it is wise to remember that the AEP layer of this business isn’t anywhere close
to the billion-dollar level yet. A growing number of companies are developing and deploying
IoT applications, but much of the technology stack comes from internal teams and system
integrators. Third-party platforms have a high upside, but today the reality is that the vast
majority of enterprises have yet to either fully commit to an IoT strategy or determine the
best way to execute one.”
https://www.abiresearch.com/press/iot-application-platforms-make-steady-gains-in-201/
Technology leads a change in which companies do not do business with mere product
anymore; products with added intelligence becomes systems and systems connect with
other systems in a system of systems. Creating value in this interconnected world will
happen through service platforms. CHOReVOLUTION is an engine for such service
platforms, it provides the backbone of this systems interconnection. It is a platform enabler,
we can say CHOReVOLUTION is an Application Enablement Platforms.
CHOReVOLUTION
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“The real transformation is when smart, connected products are brought together into a
connected “product system” where the smart, connected tractor is integrated with other farm
equipment to optimize the entire farming operation. And, one farm equipment system can be
connected with other systems, creating a system of systems. This represents a fundamental
change in a company’s business model from making and selling a product to making entire
product systems or platforms. The possibilities now available require that companies answer
major strategic questions such as what business they are in. Companies have to decide if
they want to be the system integrator that provides the entire platform or one discrete
product on a larger platform.”
From the Future Internet point of view, an Application Enablement Platform brings
telecommunications operators and developers together to combine their network and web
abilities in creating and delivering new services and new intelligent applications. What
operators provide, in addition to bandwidth, are functionality such as billing, location,
presence, and security for which they also provide application programming interfaces
(APIs) thus enabling developers to create new applications and services to run on operator's
networks.

Figure 5: Application Enablement Platform Drive Market Growth
We estimate that, with its IDE and service composition abilities, the CHOReVOLUTION fits
in the developer's end of the Application Enablement Platform product category. The market
accessible to CHOReVOLUTION is a slice of the Application Enablement Platform market.

4.3 Vertical Segments
4.3.1 Introduction
We derived CHOReVOLUTION's vertical segment from an analysis by McKinsey consulting
that identifies a number of “settings” for new Future Internet applications. Mc Kinsey
analyzed “more than 150 use cases, ranging from people whose devices monitor health and
wellness to manufacturers that utilize sensors to optimize the maintenance of equipment and
CHOReVOLUTION
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protect the safety of workers.” They came out with a segmentation of the market into “nine
settings where value may accrue”.n In a first approximation we will base the
CHOReVOLUTION market's segmentation on these nine settings. The figure below
illustrates and summarises the results of this analysis.

Figure 6: IoT Segments/Settings (Source McKinsey)
Drawing from the McKinsey analysis of where new application can create most value, we
define the main segments for the CHOReVOLUTION platform.
The main segments in the CHOReVOLUTION market are Manufacturing, Mobility,
HealthCare, Retail and “Outside”. We estimate these four segments will account for 80% of
the potential market for CHOReVOLUTION over the next five years. The following
paragraphs provide a brief overview of each segment.
4.3.2 Industry and manufacturing
Internet-based applications in industry range from operation management to predictive
maintenance, they cover needs such as monitoring maintenance needs, environmental
metrics and safety conditions. For example, mine operators can tell whether pumps are
CHOReVOLUTION
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running hotter than expected or when tunnel ceilings are begin to collapse. The Internet is
changing manufacturing as we know it making plants and products that are connected to the
Internet more efficient, productive and smarter than their non-connected counterparts, it is
also changing industry processes. In Germany they identify a new stage in industry that they
call Industry 4.0.
According to MarketsandMarkets, the Industrial IoT market is expected to reach USD 151.01
Billion by 2020, at a CAGR of 8.03% between 2015 and 2020.
Initially composed of mechanical and electrical parts, products are becoming complex
systems that combine hardware, sensors, data storage, microprocessors, software, and
connectivity. Smart, connected products offer expanding opportunities for new functionality,
greater reliability, higher product utilization, and capabilities that transcend traditional product
boundaries. It is not only about connected products, it is also about connected production
equipment. Connected manufacturing offers sped up processes and a better understanding
of what’s going on in a factory. By installing smart devices into plants and factories and
ensuring that they’re backed up by secure systems, companies can reap the benefits that
the connected enterprise has to offer. A fully networked production system can optimize
operations across all systems. IoT in manufacturing can shrink costs and improve production
process while integrating with end-to-end business processes.
The changing nature of products and processes is disrupting value chains, forcing
companies to rethink and retool nearly everything they do internally. Internet will change the
basis of competition, redraw industry boundaries and create a new wave of disruptive
companies, just as the current Internet has given rise to Amazon, Google and Netflix. We
can expect new connected ecosystems, coalescing around software platforms that blur
traditional industry boundaries. Smart products can foster new business models. New IT
infrastructure can facilitate the emergence of what the software industry has been going
through with the SaaS model. We might soon see similar models entering the physical world:
Products-as-a-Service (car sharing companies are already employing this model as cars in
cities are paid on a per-use basis).
As the Industrial Internet gains broader adoption, businesses will shift from products to
result-based services, where businesses compete on their ability to deliver measurable
results to customers. Such outcomes may range from guaranteed machine uptimes on
factory floors, to actual amounts of energy savings in commercial buildings, to guaranteed
crop yields from a specific parcel of farmland. Delivering such outcomes will require new
levels of collaboration across an ecosystem of business partners, bringing together players
that combine their products and services to meet customer needs. Software platforms will
emerge that will better facilitate data capture, aggregation and exchange across the
ecosystem. They will help create, distribute and monetize new products and services at
unprecedented speed and scale. The big winners will be platform owners and partners who
can harness the network effect inherent in these new digital business models to create new
kinds of value.
Main restraints in this seglment include security and data privacy, which are already rising in
importance given increased vulnerabilities to attacks, espionage and data breaches driven
by increased connectivity and data sharing, the lack of interoperability among existing
systems, which will significantly increase complexity and cost in Industrial Internet
deployments. other notable barriers and risks include uncertain return on investments on
new technologies, immature or untested technologies, lack of data governance rules across
geographic boundaries and a shortage of digital talent.
An evaluation of the Industry segment market growth looks as follows (source
MarketsandMarkets).
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Industry Segment Market
Global Growth 2015-2020
160
140
120
100
80
60
40
20
0
2015

2016

2017

2018

2019

2020

Figure 7: Industry segment market growth (billion$)
The major companies in the industry market include General Electric, Cisco, Intel,, Rockwell
Automation, ARM, ABB, Siemens, Honeywell, Dassault Systèmes, Huawei, Zebra
Technologies, IBM, and Bosch among others.
4.3.3 Smart Cities
The concept of smart cities is aimed to offer a set of infrastructure and new generation
services with the support of Information and Communication Technologies (ICT). The
objective is to enhance citizens’ quality of life and improve the efficiency and quality of the
services provided by governing entities and businesses by making ICT enabled services and
applications available to the citizens, companies and authorities that are part of a city’s
system. Cities stand to benefit the most from connecting people, process, data, and things.
Over the past few years, the definition of “Smart Cities” has evolved to mean many things to
many people. Yet, one thing remains constant: part of being “smart” is utilizing information
and communications technology (ICT) and the Internet to address urban challenges. More
than 60 percent of the world’s population will be living in cities by 2050.
A forecast by Pike Research says the market for technology to support such a world is
expected to grow to $16 billion in spending annually by 2020. According to Mordor
Intelligence, Smart Cities market is to projected to grow from $386.55 billion in 2014 to
$1,386.56 billion in 2020, at a CAGR of 20.48% over the forecast period. This covers
segments such as as Smart Homes, Smart Transportation, Smart Utilities, Smart Integration,
Smart Healthcare, Smart Education, Smart Energy Management among others.
The primary focus of smart city projects is on improving energy efficiency and reducing the
dependence on non-renewable resources for fuel. Smart cities offer enhanced public safety
and security by detecting problems early on. Applications aimed at improving mobility are
another key driver of the “smart city” market. Mobility applications offer the best RoI for
decision makers. Moreover applications in other domains such as Security and Lighting can
be seen as derived from mobility applications. (Anne Lange, Mentis)
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Mobility applications address the following needs: reducing the mobility needs for both
individuals and goods; optimizing trip planning and management, transport mode selection
and allowing seamless multimodality; impacting the overall behavior of the drivers in the long
term; improving the vehicle manufacturing process to directly include Smart Cities
considerations; increasing the vehicles passenger and goods capacity; and enabling more
efficient transport networks.
The number of people who live in cities is increasing rapidly. The world’s biggest
metropolitan area, Tokyo, is already home to a staggering 37 million people. The United
Nations estimates that nearly 60 percent of the world’s population will live in urban areas by
2030. This trend isn’t limited to industrialized nations; it’s also apparent in developing
countries.
Technical architectures for cities require seamless integration of sensors in a mutualized
communication environment. Traditionally, a specific network is deployed around a given
application, such as streetlight management, video surveillance, or environmental
monitoring. While separate networks provide a natural separation of domains, typically they
are not optimized (costs, security, availability), bringing about information silos. In addition,
interaction between the sensor and devices in each network requires specific integration.
Cities are exploring the deployment of horizontal multi-service infrastructures that will host all
of the city’s systems. Such approaches are designed to facilitate easy, seamless integration
of new applications that typically require installation of end devices and relevant software
stacks. The infrastructure needs to process the data, capture the insights, and take a
decision at the edge of the network — without the need to transport a large amount of data
to a data center and then bring the decision back to the edge. The sheer scale and
complexity of the architecture will make it difficult to predict the speed, reliability, quality, and
security of service delivery.
The market is however limited by the high cost of investment, cyber security and data
security concerns and the socio-political obstacles while adopting the technology.
An evaluation of the Smart Cities segment market growth looks as follows (source Mordor
Intelligence).
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Figure 8: Smart Cities segment market growth (billion$)
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The market is large and competitive, and is primarily dominated by giants such as ABB Ltd.,
CISCO Systems, Hewlett-Packard, IBM, Ericsson, General Electric, Delta Controls, Hitachi
Ltd; who are innovating and developing new solutions in the domain.
4.3.4 Human and Health Care
Applications in this segment range from monitoring health to improving wellness. Growth in
this segment is fueled by the so-called silver economy.
According to Transparency Market Research, the Global Smart healthcare product market is
expected to reach a value of US$ 57.85 Bn by 2023. The market is estimated to expand at a
CAGR of 8.84% during the forecast period from 2015 to 2023.
Smart healthcare is inclined towards development of interconnected healthcare ecosystems
in order to improve the utilization of computational technologies, computational analysis
practices, smart devices, and communication media to assist healthcare professionals and
patients in managing illnesses and health risks, as well as promoting health and wellbeing.
Smart healthcare is a multi-disciplinary domain which involves many stakeholders, including
clinicians, researchers and scientists with a wide range of expertise in healthcare,
engineering, social sciences, public health, health economics and management.
mHealth market is expected to witness a CAGR of over 45% over the forecast period. Key
factors attributing to its rapid growth include their ability to provide insights into the factors
leading to a particular disease, as well as reduce overall health risks. Rising incidences of
chronic diseases such as cancer, heart ailments, and diabetes is a key contributor to growing
demand for mHealth systems.
According to Transparency Market Research, the market in Europe is expected to be the
highest revenue generating regional market by the end of the forecast period. mHealth
launches in the European market are targeted at chronic disease management as well as
monitoring activities of the elderly population. Growing number of health and wellness
oriented apps as well as increasing smart phone adoption rates are expected to positively
impact the regional market.
Expanding information technology network is enabling healthcare establishments to
incorporate and integrate web platforms to existing applications and systems which are
further expected to boost market growth for the estimated period of six year?
Key applications includes inventory and asset management, patient monitoring, centralized
access to patient critical patient data and remote doctor consultation via video conferencing.
An evaluation of the Human and Health Care segment market growth looks as follows
(source MarketsandMarkets).

CHOReVOLUTION
Grant agreement no: 644178

17

Human and Health Care Segment Market
Global Growth 2015-2020
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Figure 9: Human and Health Care segment market growth (billion$)
4.3.5 Retail and Smart marketing
Applications in this segment cover the whole cycle of customer interaction from smart
customer relationship management to self check-out.
Internet of Things (IoT) is significantly adopted in every process of retailing such as
advertising and marketing, smart kiosks, vending machines, inventory management, and
customer payments. Though at a very nascent stage, IoT in retail sector is expected to grow
owing to the increasing competition and need for delivering better customer experience.
Lowering cost of IoT components such as sensors and RFID have also increased its
adoption in the retail sector. The declining cost of sensors and RFID have also significantly
increased its adoption by the retailers.
The IoT in retail market size is estimated to grow from USD 14.28 Billion in 2015 to USD
35.64 Billion by 2020, at a Compound Annual Growth Rate (CAGR) of 20.07%. The global
connected retail market size is expected to reach USD 53.75 billion by 2022 according to a
report by Grand View Research, Inc.
IoT in retail is majorly used to manage inventory, track theft and loss, mobile payments,
shopper intelligence, and advertising and marketing inventory. The demand for this market is
driven by internet ubiquity worldwide and the declining cost of IoT components such as
sensors and RFID. Cloud platform is another factor which considered as an important driver
to the IoT market. The software market in IoT in retail is expected to flourish in the coming
years owing to the increasing usage of mobile applications. Niche players such as
ThingWorx and Carriots are developing software platforms and many others have emerged
and are expected to evolve in the coming time.
The emerging IoT technology has raised a concern regarding safety and security. Smart
devices as well as hardware components and software applications in IoT are vulnerable to
various cyber threats.
Increasing adoption of Internet of Things (IoT) across retail sector is expected to drive the
connected retail market over the forecast period. IoT offers retailers opportunities in three
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important areas, the supply chain, customer experience, and new channels & revenue
streams.
Emerging retailing formats such as omni channel retailing are anticipated to fuel industry
growth over the next seven years. Omni channel retailing offers a seamless and flexible
shopping experience to customers by integrating and aligning channels. It creates
opportunities for retailers to capture more sales and increase loyalty and brand awareness.
An evaluation of the Retail and Smart Marketing segment market growth looks as follows
(source MarketsandMarkets).
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Figure 10: Smart Retail segment market growth (billion$)
4.3.6 Smart Transportation and Mobility
Smart transportation is primarily concerned with efficiently managing the road, rail, and air
transportation modes and allied transport infrastructure. Major sub-segments in smart
transportation include: ticketing management, parking management and guidance,
passenger information, integrated supervision, and traffic management. The emergence of
cloud based technologies and advances in vehicle to vehicle and vehicle to grid
infrastructure are making smart transportation a reality.
According to MarketssandMarkets, the smart transportation market size was estimated to be
USD 46.72 Billion in 2015 and is projected to reach USD 138.76 Billion by 2020, growing at
a CAGR of 24.3% from 2015 to 2020. According to Mordor Intelligence, the Smart
transportation market is expected to grow from USD48.03 billion to USD117.20 billion by the
end of 2020.
Mobility is the foundation of our age. According to McKinsey, the global market for mobility
effectively quadrupled in the last 40 years; growing at 3.8% annually, outpacing world GDP
at 3.1%. Mobility now accounts for 13% of global GDP. Motorized private transport is the
largest mobility segment accounting for almost 50% of the global market. The evolution of
private motorized transport is shaped by societal megatrends and changing life styles. For
example, in a report, titled “Future of Mobility 2020” drafted with Zukunftinstitut, a german
trend research agency, Arthur D. Little identifies seven mobility types: Greenovators, Family
Cruisers, Silver Drivers, High-Frequency, Commuters, Global Jet Setters, Sensation Seekers
and Low-End Users. These evolutions will push the automotive industry to a mobility market.
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Business models in the mobility segment include conventional ownership, I;e. One-time car
sale per client, as weel as operating models that folllow the pay-as-you-go format, used for
instance in goods transportation and in short and long-distance public transportation. While
non-core mobility services such as contract logistics and travel booking services have gained
a significant position in the long-distance and goods transportation segments, they remain
marginal in short-distance and private motorized transport.
In this segment, the car sharing market is the focus of intense activity by automotive industry
players that have started to engage in proprietary car sharing businesses ranging from full
in-house solutions as with Daimler's car2go, to joint ventures as with BMW and SIXT with
driveNow!, to innovative peer-to-peer programs for car owners looking to rent out their
vehicles as with the cooperation between GM and relayRides. Here the mobile Internet
creates opportunities for new applications and business models that optimize the connection
between a fleet of vehicles and the customers.
Smart transportation presents significant opportunities for the ICT services industry covering
new technologies such as business analytics and cloud computing. Main needs include:
traffic management, road safety and security, freight control, environment protection,
automotive telematics, parking management and road user charging.
An evaluation of the Smart Mobility segment market growth looks as follows (source Mordor
Intelligence).
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Figure 11: Smart Mobility segment market growth (billion$)
Leading providers of smart transportation systems include: Accenture, Xerox, Alstom SA,
Cisco Systems Inc., Cubic Corporation, GE Transportation, IBM, Indra, Kapsch, LG CNS,
Schneider Electric, Oracle, Hitachi, Orange and Siemens.
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5. Market Sizing
This part aims at evaluating the software revenue that potential vendors of the
CHOReVOLUTION platform might be able to derived from a commercial activity. We use
available and related market estimates to identify the share accessible to
CHOReVOLUTION.
5.1 Methodology
It is always risky to lay down market figures for a new and untried technology. The only
approach is by some kind of triangulation, using indicators that converge to give a rough
estimate of market size and growth. We followed can be called a reference-market
methodology.
We proceeded on three steps: identifying the product category, breaking down by segment,
and applying growth rates to segments.
In general market estimates have no scientific validation, they are usually “guestimates”. To
evaluate the CHOReVOLUTION market we used market estimates developed specifically for
reference markets such IoT in Industry, Smart Cities, mHealth, etc. The sources are provided
in the paragraphs hereunder.
Needless to say these estimates have limitations. However having proceeded step by step in
a bottom up approach rather than by a brutal top-down guess they represent the best
evaluations one can develop of the CHOReVOLUTION market as of today. We use 2015 as
the base year for our estimates since this is the year available in most reference market
surveys.
The figure below illustrates the steps by which the CHOReVOLUTION market potential is
approached.

Vertical market
segmentation
Mordor Intelligence.
ABI Research
Marketsandmarkets

Segment
Definition and
Growth

AEP Market by
Segment
(size & growth)

Vertical market
growth

Application
Enablement
Platform (AEP)
Market

Application
Development SubMarket

McKinsey

IoT Analytics

CHOReVOLUTION
Market Potential

Rest of the EAP
Market

Figure 12: Market Sizing Methodology
5.3 Market breakdown by vertical segments
By vertical segment, we estimate that five segments will represent 80% of the potential taget
market for the CHOReVOLUTION platform. Drawing from the McKinsey analysis, we
estimate the CHOReVOLUTION platform market breakdown by vertical as illustrated by the
following figure.
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Figure 13: Application Enablement Platform market segments
For each segment we estimate growth rates from the analysis of their reference market as
detailed in the vertical segmentation analysis provided above. The table below provides
estimated percentages and reference growth rates for each segment. The growth rate is the
Average Compound Growth Rate (ACGR) for the available period as indicated.
Segment

Percentage

ACGR

Reference market

Main Data Sources

Industrial IoT

MarketsandMarkets,
McKinsey

Factories

32%

8.03%

Cities

17%

20.48% Smart Cities

Mordor Intelligence

Human

12%

8.84%

MarketsandMarkets

Retail

10%

20.07% IoT in retail, Smart
marketing

Outside

10%

21.99% Intelligent transportation Mordor Intelligence
and mobility

Work sites

7%

Vehicles

6%

Homes

4%

Offices

2%

Total

100%

Smart Health and
mHealth

MarketsandMarkets

na

na

na

na

na

na

Table 1: Smart Cities, IoT in Retail and Intelligent Transportation will lead the market
with Average Compound Growth Rate over 20%
These are not yet the market for the CHOReVOLUTION platform they represent the relative
weight and momentum of the CHOReVOLUTION reference market by major vertical
segment. The data for the CHOReVOLUTION platform are provided in the following
paragraph.
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5.2 The Application Enablement Platform market
As analysed earlier, the product category is identified as Application Enablement Platform.
This category is identified and evaluated by two independent research agencies, ABI and IoT
Analytics; both converge in their evaluation of the Application Enablement Platform market
by 2020 which they evaluate respectively at 1.4 and 1.5 billion dollars. The figure below
illustrates the growth of the Application Enablement Platform market according to IoT
Analytics. Note: estimates are for software revenues, excluding services.
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2015-2121 (source IoT Analytics)
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Figure 14: Application Enablement Platform market growth 2015-2021
5.4 CHOReVOLUTION market potential
Elaborating from the overall market estimates for Application Enablement Platforms provided
by IoT Analytics, the breakdown by verticals derived from the McKinsey analysis and the
momentum of each vertical segment derived from various specific market analysis, we arrive
at the following evaluation for the CHOReVOLUTION market for the 2015-2020 period.
M$
2015
2016
2017
2018
2019
2020
ACGR
Factories
95
128
161
194
222
236
20%
Cities
51
84
133
200
285
379
50%
Human
35
48
62
76
88
96
22%
Retail
31
52
82
123
176
233
50%
Outside
29
50
82
127
187
257
54%
Other
56
88
130
181
242
300
40%
Total
298
450
650
900
1200
1500
38%
Table 2: Application Enablement Platforms market segments 2015-2020

The following figure illustrates this market estimates.
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Figure 15: Smart Cities, IoT in Retail and Intelligent Transportation will drive the
Application Enablement Platforms market growth by 2020
Considering that CHOReVOLUTION is positioned in the application development sub-set of
the Application Enablement Platform market, we can approach the CHOReVOLUTION
potential market through a very rough estimate that this sub-part represents 10% of the
market. This gives us the following estimates for the specific CHOReVOLUTION market
potential. For clarity we keep the same ACGR as we have no indication as to what extend
this ACGR should be different.
M$
Factories
Cities
Human
Retail
Outside
Other
Total

2015
10
5
4
3
6
30

2016
13
8
5
5
5
9
45

2017
16
13
6
8
8
13
65

2018
19
20
8
12
13
18
90

2019
22
29
9
18
19
24
120

2020
24
38
10
23
26
30
150

ACGR
20%
50%
22%
50%
54%
40%
38%

Table 3: Application Development market segments breakdown
Considering these estimates using 2015 as the base year and considering that the
CHOReVOLUTION project will not be over before end 2017, we can thus estimate the postproject market potential for the following three year as amounting to 360M$ divided as
indicated in the table below.
M$
Factories
Cities
Human
Retail
Outside
Other
Total

2018
19
20
8
12
13
18
90

2019
22
29
9
18
19
24
120

2020
24
38
10
23
26
30
150

Total
65
86
26
53
57
72
360

%
18%
24%
7%
15%
16%
20%
100%

ACGR
20%
50%
22%
50%
54%
40%
38%

Table 4: CHOReVOLUTION potential market 2018-2020
CHOReVOLUTION
Grant agreement no: 644178

24

Figure 16: CHOReVOLUTION market segments breakdown

CHOReVOLUTION
Grant agreement no: 644178

25

6. Business opportunities
6.1 The value chain
Over the past few years, the definitions of Future Internet, IoT and “Smart Cities” have
evolved to mean many things to many people. Yet, one thing remains constant: part of being
“smart” is utilizing information and communications technology (ICT) and the Internet to
address the challenges and opportunities of an increasingly interconnected world.
New approaches are designed to facilitate easy, seamless integration of new applications
that typically require installation of end devices and relevant software stacks. The objectives
are to ensure that future services can be added at minimal cost and disruption to the existing
network architecture. The sheer scale and complexity of the architecture will make it difficult
to predict the speed, reliability, quality, and security of service delivery. The first response to
addressing these challenges could simply be to add more processing power to the city’s
existing technology infrastructure. To achieve the desired attributes, however, an entirely
new architecture is required and the new architecture reflects a new value chaine that offers
new business opportunities. The figure below, derived from an analysis of IoT technologies is
a good representation of the value chain associated to the new architecture.

Figure 17: The Value Chain (Source McKinsey)
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1. Objects refer to ubiquitous things that can be connected to the Internet, encompassing
consumer electronics, sensing devices, embedded systems, controllers, and virtual objects.
Examples include smart thermostats, IP cameras, and smart meters. Leading players in this
segment are Cisco, Nest (Google subsidiary offering smart home solutions), Samsung
(smart refrigerators), Itron (smart meters), GE (smart meters and industrial sensors), Cooper
Industries (electric grid sensors) and STMicroelectronics (motion sensors).
2. Translation refers to the capturing, storing and sharing of data across devices using a
local network. The key components of translation are short range wireless sensor networks
and wireless transmitting modules. Examples include NFC, Bluetooth, wireless sensor
networks and RFID networks.
3. Connectivity refers to the connection of sensors in the field, factory or home to the
Internet or private networks. They include wired and wireless networks, enterprise and
service provider gateways and network management. Broadband and 3G/4G networks are
some options. Major connectivity providers are telcos such as SingTel, AT&T, and Celcom.
Since most IoT applications require wireless connectivity, wireless operators are trying to
adopt a central position in the value chain. They typically host the IoT platform (e.g., Telstra
hosts Jasper’s IoT platform) to make it easier for IoT device and application providers to use
their network and manage their apps. AT&T goes one step further by offering a built-in
wireless home networking platform covering electrical appliances, security and digital media
entertainment as a single subscription package (with upfront payment for devices). AT&T has
achieved a one-stop shop approach by entering into partnerships with vendors that are
leading players in their area of expertise.
4. Platform refers to an infrastructure layer for applications to be built on top of it. They
include performance management, device management, identity management, payment
platform and application platform. It is the software that connects the sensors together,
automating them and enabling easy monitoring. Vendors of IoT platforms include Telenor
(Telenor Objects), Jasper Wireless, Ericsson, and Tridium.
5. Applications refer to programs designed to solve a particular problem, carry out a
function or provide a service. They include enterprise applications (e.g., ERP, CRM and
SCM), analytics applications, and industry-specific applications like fleet management
solutions, smart car applications, building automation solutions, and grid management
applications.
Industry players across the value chain are fairly specialised in their offerings. At present,
industry players do not have all the capabilities of the value chain to offer an integrated endto-end IoT solution, be it for the consumer or enterprise sector. For example, a
telecommunications operator focusing on providing broadband connectivity is not well placed
to manufacture chipset modules. Companies are highly receptive towards greater
collaboration within the industry to supplement their lack of internal expertise in certain
areas. While partnerships are the most common and fastest way in bringing expertise
together, companies have limited control over their partners. On the other hand, acquisitions
offer greater control in acquiring capabilities. However, the risk and uncertainty are also the
highest in such an arrangement.

6.2 Generic vendor strategies
The basis of a CHOReVOLUTION offering is the Integrated Development and Runtime
Environment, or CHOReVOLUTION IDRE, a set of methodologies, software engineering
tools, execution middleware and management resources. Although the IDRE will be
available as a set of open source software, it is unlikely that software will be the only
deliverable in a CHOReVOLUTION deal. Implementation of CHOReVOLUTION technologies
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will require a portfolio of different services, including consulting, training, systems integration,
hosting, maintenance, etc..
The CHOReVOLUTION IDRE is anticipated to be delivered in four different forms:
•

As an open source software (CH-OSS): in this case the software is to be deployed by
a user or application service provider.

•

As a platform as a service (CH-PaaS): here the CHOReVOLUTION technology is
delivered as a service by cloud service providers;

•

As cloud-enabled IDRE platforms (CH-CEP): here, the CHOReVOLUTION technology
is marketed as a platform product that supports cloud services;

•

As a facility integrated in a large complex system (CH-LCS) i.e. network of
heterogeneous components that interact non-linearly in a given context.

Each of these four delivery forms can be characterized by key target users and application
characteristics as summarized in the exhibit below.
Delivery form

Key target users

Application
characteristic

Open source
software

Software to be
Enterprise enddeployed by a user or users, Software
service provider
houses

Enterprise-scale
applications. Smart
Home. Competes with
BPM
Enterprise-scale
applications. Industry 4.0
Competes with BPM
ASPs
Industry-scale
applications, Smart cities,
Smart mobility, etc.

Platform as a
service

Delivered as a
service by cloud
service providers

Enterprise
application service
providers (ASPs)

Cloud-enabled
IDRE platform

Platform product that
supports cloud
services

Enabler of large
complex systems

Facility integrated in
a large complex
system

Web 2.0 and social
applications
developers and
vendors
Systems integrators Bespoke large-scale
integration project (Telco,
Smart Cities, Military, etc.)

Table 5: Generic Vendor Strategies

6.3 Specific Strategy: Software as a Service model
This business model will be refined during the project when CHOReVOLUTION platform’s
features will be elaborated.
The main idea for the SaaS business model is to provide access to the CHOReOS platform
through the Internet channel. Any enterprise or individual will have the possibility to access
the design part of the CHOReVOLUTION platform instance thanks to the Web interface.
According to such a business model, basic functionalities (to be identified during the next
months of the project) will be available for free. A possible revenue channel could be an
advertising model based on Google AdSense. Google AdSense is a free program that
enables website publishers of all sizes to display relevant Google ads and earn money for
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each user click. Customers will have to pay a monthly or annual fee to register in order to
access added-value services (premium model).
Such a platform may be operated either by a spinoff of the CHOReVOLUTION consortium or
by any Internet service provider that download the IDRE, deploy web user interface in its
own premises and run it.

6.4 Specific Strategy: API model
APIs are becoming a real business, and for a platform business, not having an API today is
like not having a website in the 1990. The business of the CHOReVOLUTION platform could
enable an API business. A Business API is a public persona for an enterprise; exposing
defined assets, data or services for public consumption, it is simple for app developers to
use, access and understand and it can be easily invoked via a browser, mobile device, etc.
The CHOReVOLUTION platform can be exposed to a broad market through APIs. APIs
extend an enterprise and opens new markets by allowing external app developers to easily
leverage, publicize and/or aggregate a company’s assets for broad-based consumption.
APIs are services and API management is a natural extension of SOA. This business model
combines API Management and Service Management for a more agile approach both inside
and outside the enterprise, this model combines legacy SOAP with REST APIs that are
preferred by developers and adapted to external interoperability. API business models
include “free”, “developer pays”, “developer gets paid”, etc. Companies pursuing an API
strategy must define developer management strategy and be very rapid in response to
market.

6.5 Other models
Given the complexity of both the CHOReVOLUTION technology itself and the needs
addressed by it, we anticipate it to be first marketed as enabler of large complex systems.
From that standpoint we expect initial vendors to be large systems integrators with both the
technical expertise to develop, integrate and deploy CHOReVOLUTION-based complex
solutions and the size required to commit to large-scale and long-duration projects.
Once the CHOReVOLUTION technologies have found their initial users, we expect a second
wave of users. Looking beyond complex large-scale projects, we anticipate the
choreography paradigm to be deployed as an extension to the BPM technologies. By
enabling BPM-like service coordination in much larger scales and higher levels of systems
heterogeneity and integration, industry-wide choreographies can be considered, from a
marketing point of view, as “cloud-based” or “social BPM”.
We forecast that vendors are much less likely to be offering the CHOReVOLUTION platform
as a product only than to be offering it both as a service and as a platform product. From a
vendor point of view, we anticipate that a CHOReVOLUTION cloud-enabled platform vendor
is also likely to offer CHOReVOLUTION PaaS. CHOReVOLUTION PaaS, combined with
consulting and system integration services, and managed services from an application
service provider to support the entire solution on an ongoing basis, is at this point a highly
probable go-to-market pattern.
Further down the line, at least five years from now - this is the long-view, when
CHOReVOLUTION technologies have stabilized and are on their way to becoming
commoditized there could also be “CHOReVOLUTION PaaS only” vendors. Here we expect
vendors to be newer and opportunistic entrants to the CHOReVOLUTION market. They will
leverage the fact that the cloud delivery model reduces barriers to entry for new vendors and
that cloud services are an effective mechanism for enabling a worldwide reach, even for
smaller vendors.
CHOReVOLUTION
Grant agreement no: 644178

29

6.6 Challenges
6.6.1 The battle for the developer
With each Application enablement Platforms comes a new skill set and the necessity for
developers to invest in competences. Winning platforms are those that will be able to attract
developers.
“A lot of people are asking themselves, ‘How should I do IoT?’ Amazon will be a strong
contendant. With AWS IoT developers can their ideas at virtually zero cost for the cloud
services, Amazon is able to abstract complexity and they offer a nice user interface on each
of their products.
Typically, these ecosystems consist of a core group of partners that can be extended to
include other relevant expertise providers, enabling the architecture to address a broad
range of demands for city services. Further, the ecosystems are then driven by a common
purpose that unites the various stakeholders. As new services are added, sub-networks of
other alliances and collaborators could potentially come together to develop or achieve a
context-specific Smart City application and evolve into other partnership organizations, as
needed.
A key challenge is to attract to CHOReVOLUTION enough investment in time and skills from
application developers.
6.6.2 Multi-stakeholder projects
In most of the domains taken in consideration, no single company or public agency is
capable of delivering an end-to-end, plug-and-play solution.
To address the complexity involved, applications must be enabled by a collaborative and
dynamic multi-stakeholder ecosystem. Typically, these ecosystems consist of a core group of
architects or partners that can be extended to include other relevant expertise providers,
enabling the architecture to address a broad range of demands for city services. Further, the
ecosystems are then driven by a common purpose that unites the various stakeholders. As
new services are added, sub-networks of other alliances and collaborators could potentially
come together to develop or achieve a context-specific application and evolve through other
partnerships as needed.
A key challenge is to position CHOReVOLUTION into increasingly complex value networks
where established vendors are already jockeying for position.
6.6.3 Trust and Security
Most applications presenting opportunities for CHOReVOLUTION raise new challenges in
security and privacy, and although security is not the main selling point for most applications,
users implicitly expect systems to be secure and privacy-preserving. The emerging IoT
technology has raised a concern regarding safety and security. Smart devices as well as
hardware components and software applications in IoT are vulnerable to various cyber
threats. If users deem a system as insecure or threatening their privacy, it will not be able to
establish itself successfully in the market.
A key challenge is to position CHOReVOLUTION as a trustable solution.
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7. Conclusion
The market for the CHOReVOLUTION platform is driven by growth in IoT-enabled markets
such as Smart Cities, Industry 4.0, Smart Health Care, Smart Transportation and Mobility,
etc. The versatility of the CHOReVOLUTION makes it a potential solution for new application
development in a number of growing market segments.
We evaluate the potential market for CHOReVOLUTION at 360 million dollars cumulated
over 2018-2020 with an annual compound growth rate of 38% over these three years. The
greatest market potential will be in the Smart Retail, Smart cities and Smart Transportation
segments.
As a new technology however, the success of CHOReVOLUTION will depend on systems
architects, developers and systems integrators investing time and skills in exploring and
mastering CHOReVOLUTION to make it their application development and runtime platform.
The commercial success of CHOReVOLUTION will not only be determined by its technology
value but also and above all, as illustrated in the quote below, by the way technical and
business interdependencies will play in its favour. In this respect, the success of the project's
use cases will be of paramount importance to position CHOReVOLUTION as a credible
solution in its market.
“Smart, connected products will blur the boundaries within an industry and will shift
bargaining power. (…) Products will be designed to be part of systems (…) so they can be
continuously services and upgraded, with product usage data enabling rapid redesign.”
“What used to be a single product is now a family of connected products or a whole system
of families of connected products. That raises a lot of strategy questions.”
Prof. MICHAEL PORTER, et al.
ANNUAL MEETING OF THE WORLD ECONOMIC FORUM
Harvard Business Review Private Breakfast
Davos, Switzerland | January 22, 2015
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Appendix A: Industry Players
This appendix provides a brief list and description of industry players that are relevant in the
CHOReVOLUTION market environment. For CHOReVOLUTION, these companies can be
either competitors, integrators or complementors.
ABB
ABB is a major player in power and automation technologies that enable utility, industry, and
transport and infrastructure customers to improve their performance while lowering
environmental impact. The ABB Group of companies operates in roughly 100 countries and
employs about 135,000 people. Over 1,100 asset-intensive companies are using ABB
connected Asset Lifecycle Management platform, where CHOReVOLUTION can add new
compound services and decision making models.
More: http://new.abb.com/control-systems/system-800xa/implementing-internet-of-things-inindustrial-environment
Cloudera
Cloudera delivers a modern data management and analytics platform built on open source
technologies including Apache Hadoop, Apache Spark, and related projects. Its platform can
serve as a foundation for CEP (complex event processing) on big data via integration with an
open source business-rules execution engine. The value of CEP is that it helps identify
opportunities and threats across many data sources and provides real-time alerts to act on
them. CHOReVOLUTION could add scalability to CEP solutions built for industries such as
healthcare (claims processing, patient monitoring), energy and telecommunications (outage
detection), and transportations (operations monitoring).
More: http://www.cloudera.com/
Cisco
Cisco (www.cisco.com) is a worldwide leader in IT that helps companies connect the
previously unconnected assets. According to Cisco, by 2020, there will be 11.6 billion mobileready devices worldwide, nearly 4 billion more than in 2015 ; the global mobile IP traffic will
reach an annual run rate of 367 exabytes, up from 44 exabytes in 2015. More than 90 cities
around the globe, including Chicago (U.S.A.), Hamburg (Germany), Barcelona (Spain) and
Chengdu (China), have engaged with Cisco and its partners to deploy Smart+Connected
Communities solutions, a strong market segment for the CHOReVOLUTION platform. To
change Berlin into a smart city, Cisco recently signed a Memorandum of Understanding,
agreeing to cooperate closely in the areas of telemedicine, security, and network
infrastructure. More:
https://newsroom.cisco.com/press-release-content?type=webcontent&articleId=1754269
Comarch
Comarch is an innovative software house ready for the digital services revolution and the
new business models arising from this transformation. Comarch is also a leading vendor in
the telecommunication sector. Since 1993 the company has helped CSPs on four continents
to optimize costs, increase business efficiency and transform BSS/OSS operations.
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Comarch solutions combine rich out of the box functionalities with high configurability and
are complemented with a wide range of services. The company’s flexible approach to
projects and a variety of deployment models help telecoms companies make networks
smarter, improve customer experience, and launch quickly digital services such as cloud and
M2M, where the CHOReVOLUTION platform can play a key role. Among Comarch CSPs
customers, we can mention Vodafone, T-Mobile, Telefónica, E-Plus, KPN and MTS.
More: http://www.comarch.com/
Dalkia
Dalkia, a subsidiary of the EDF group, is a leading provider of energy services in France.
Dalkia offers its clients tailor-made solutions scaled to fit each building, city, municipality,
region and industrial site. Dalkia provides an expertise covering the entire energy chain, from
energy supply to optimisation of their energy consumption, as well as operation and
maintenance of installations.
Maintenance, troubleshooting and consumption controls are now based on Android devices.
Applications in the field are designed using Google App for work suite and Android for Work.
This new way of working has allowed the revision of processes, troubleshooting and energy
management, while offering employees powerful tools to improve team coordination. Such
business process optimisation can benefit from an adequat CHOReVOLUTION tooling.
More: http://www.dalkia.fr/en/news-media/news/google-for-work-android-for-work.htm
DunavNet
The Serbian company provides Internet of Things based services such as cityNET (turnkey
IoT solutions for smart cities) and agroNET (advanced solutions for modern and efficient
agricultural production). Augmented Reality and Virtual Reality solutions are reshaping the
user experience in domains like the industry, healthcare, transportation, tourism, 3D models
and exploration. DunavNet contributes to the creation and deployment of smart services and
products and is also active in Horizon 2020 projects such as TagItSmart
(http://www.tagitsmart.eu/), a potential partner project for the CHOReVOLUTION platform.
More: http://dunavnet.eu/
Greenwave Systems
Greenwave Systems is a global Internet of Things (IoT) software and services company
whose Greenwave360 engagement model and scalable AXON™ software platform solution
enable brands to profitably deploy managed services. The company’s mission is to drive
mass adoption of IoT by enabling leading brands to use technology in ways that foster
deeper customer relationships.
More: http://www.greenwavesystems.com
IBM
Madrid is now a Cognitive City, according to IBM: “using mobile devices and social media,
citizens are able to instantly communicate with the city and alert them to issues such as a
leaking fire hydrant, traffic problems, a public safety concern, or damaged equipment in a
playground. Just as importantly, citizens are now communicating with government about
doing business and related workflow and having a significant impact on policy options and
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formation”. Building such scalable interactive services with multiple stakeholders is also a
mission of the CHOReVOLUTION platform.
More: http://www.ibm.com/smarterplanet/us/en/smarter_cities/overview/
Mentis
Mentis is a software company for Smart Mobility. Both Belgium and French teams at Mentis
are working with a selection of partners to provide global and long-term solutions to their
customers in three continents: Europe, North America and Asia. Mentis is part of the Think
Global consortium that provides global applications for Smart Cities: Waste management,
Smart lighting, Smart parking and more.
http://www.mentis-services.com/en/
MistBase
Mistbase AB is a company based in Lund, Sweden. Founded in 2015, it is focusing on the
development of wireless communications solutions in the field of IoT. Mistbase provides
solutions based on the Cellular LTE IoT standards LTE Cat-M and Narrowband IoT (NB IoT,
NB-CLTE or NB-CIoT), by offering Digital hardware and Hardware control software. Along
with the CHOReVOLUTION middleware, they may contribute to build innovative wireless
solutions.
More: http://mistbase.com/
Oracle
The DBMS and enterprise software giant now offers a comprehensive and fully integrated
stack of cloud applications and platform services. It aims at simplifying the rapid creation of
event driven applications for any type of real time business solution. Oracle Stream Analytics
provides organizations with a complete “top-down” solution for designing, defining,
developing and implementing Event Stream Processing applications that meet business
requirements and industry standards such as ANSI SQL, Java, Spring DM and OSGi. More:
http://www.oracle.com/technetwork/middleware/complex-event-processing/overview/index.html

RelayR
RelayR provides an enterprise middleware for the digital transformation of industries. Its
cloud platform, consulting services, and hardware have turned the company from a startup to
a global IoT player in record time. The German company is an IoT expert offering device,
hardware and sensor-agnostic enterprise middleware platform which enable fast and cost
effective development of new solutions, equipment and services for the Internet of Things.
More: https://www.relayr.io
Schneider Electric
Schneider Electric is a global specialist in energy management and automation. With
revenues of €27 billion in FY2015, 160,000+ employees are serving customers in over 100
countries, helping them to manage their energy and process in ways that are safe, reliable,
efficient and sustainable. From switches to complex operational systems, the technology,
software and services offered improve the way customers manage and automate their
CHOReVOLUTION
Grant agreement no: 644178

34

operations, with connected technologies that are reshaping industries, transforming cities
and citizen lives.
More: http://www.schneider-electric.com/

Software AG
Software AG helps its customers to innovate and to differentiate in the digital world. Its
portfolio combines existing on-premise and cloud systems into a single platform to optimize
and digitize the businesses. The combination of process management, data integration and
real-time analytics in one Digital Business Platform enables customers to drive operational
efficiency, modernize their systems and processes for smarter decision-making. Building on
over 45 years of customer-centric innovation, Software AG has more than 4,300 employees
in 70 countries and had total revenues of €873 million in 2015.
More: http://www.softwareag.com/UK
Tibco
The TIBCO StreamBase Complex Event Processing (CEP) platform is a high-performance
system for building applications that analyze and act on real-time streaming data. Using
StreamBase CEP, customers in transportation, retail and telecommunications domains can
build real-time systems and deploy them rapidly. TIBCO targets executives, developers, and
business users with Fast Data solutions that make the right data available in real time for
faster answers, better decisions, and smarter action.
More: http://www.tibco.com/products/event-processing/complex-event-processing
WSO2
WSO2 Complex Event Processor (WSO2 CEP) helps identify the most meaningful events
and patterns from multiple data sources, analyze their impacts, and act on them in real time.
As an open source middleware platform, WSO2 CEP is available on-premise, on top of
WSO2 Private PaaS or on any public cloud such as Amazon AWS. It is an integral part of the
WSO2 Analytics Platform, where it provides the real time analytics pipeline. WSO2 provides
an integrated enterprise platform that enables businesses to build, integrate and manage
their APIs, applications, and Web services on-premises, in the cloud, and on mobile devices.
Its customers are competing in the health, retail, logistics, manufacturing, travel and telecom
sectors.
More: http://wso2.com/products/complex-event-processor/
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