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Disclaimer
The information in this document is provided as is and no guarantegrranty is given that the information is fit for

any particular purposéhe user hereof uses the information at its sole risk and liability.

Thedocumentreflecte n 1 y t he aut hECisdat liable for amg useathmdmay bie made oftifi@mation
contained therein.
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1. EXECUTIVE SUMMARY

Publishable summary

The purpose of this document is to seize a methodology for enalitirige first place the loT
European Platforms Initiative (IeEPI) actors to identify their position in the current loT
landscape

The loT platforms ecosystemmaturity evaluationframework is intended to act as a self
assessment toahdprovides an understanding of the current strengths and weaknesses of an l1oT
platforms ecosystem and its adoption readiness by different ecosystem participants. The derived
insights can be used to fuethidentify priorities to increase the adoption of an loT platforms
ecosystem and to build successful innovation communities aroundthemroposed framework
consists of three elements:

1 A maturity model for 10T platforms ecosystems highlighting dimemsind fields relevant to
adoption.

1 A methodology that describes how to implement and use the model to identify strength and
weaknesses of an ecosystem and identify opportunities to increase the adoption readiness of
the IoT platforms ecosystem.

1 A set of bols in form of KPI and questionnaire that allow the model to be instantiated and
parameterised for a specific 10T platforms ecosystem in the form of a survey and a KPI
mapping table

An analytical framework has been created in order to:

1 Document, examine, and assess the maturity (level) of the platform itself and of itsalegree
adoption;
T Enabl e the identification of Abest practice

The Framework for developing the assessment model is constituted of different elerers s
Maturity Assessment ModéMAM) and SeAssessment toolThe MAM is describedy three
distinct levels:

1 A level consisting of six dimensions, which define the Model;

1 A level which identifies fields that make up properties of each dimension;

1 Alevelthatdraws upon each of the properties and identifies useful Key Performance Indicators
(KPIs).

These KPIs have been structured as an investigatory tool (a questionnaire) for collecting
qualitative and quantitative information that will enable loTowetion platforms to perform the
maturity assessment validatiofhe concept supporting the development of the MAM with the
aim to help loT ecosystem platforms suchE#®-loT platforms, and on broader perspective
platforms adopters, by:

1 Assessing the level of adoptiontbk IoTplatforms.
1 Transferring the best practices.

1 Identify barriers and the limits for enhancing and stimulating the successful adoptien of
loT platforms.

Non-publishable information
None.
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2. INTRODUCTION

2.1 Purposeand target group

Thedocument aims teupport loTplatformsecosystems understanding thekeysuccess factors
and their barriers for adoptioRlatformadoption is considereftiom the point ofviews of both,
IoT developerswho build services on top of loplatformsand &d users of these servicés.
order to fostertheir adoption, loTecosystenplatforms need tolook deeplyat existingand
successful loecosystenplatformsin order to plan an effectiv&rategy[11].

In order to becomscalable loTplatformsecosystemi may be crucial to be able to independently
identify and be aware aftrengths and weaknesskegnce the framework proposed in this report
aims to help in this crucial operatibg providing a seHassessment tool. The sasessment tools

will play an important role for questioning whether activities already put in place are effective or
not interms of adoption.

The 10T is defined by th&ansformative convergenad technologiesand theloT landscapeas
characterised by multiple competiptforms across most of thertical and horizontal segments
of themarketplaceloT is facilitatedby advances idevices, wireless connectivity apthtforms
together with economi@nablers such as the decreasing co$thardware, computing and
bandwidth.In addition,factorssuch aghe globalization of information and tliggitalization of
our soceties accelerates the development and deployments of 10T applications

The widespread deployment of 0T solutions requires awpithecreationof "Subnets oThings”
or "Internetof Silos" and rather focus odevelopng IoT platforms ecosystems for cooperation
across value networks created by various stakeholders.

This is supported by tremergence of aumber of leading solutions in the vari@pmaces of local
connectivity, wide areaonnectivity and service or applicn layerthatsimplify loT application
development andllow industry towork together usinglobalstandards.

The changes in processing requirements for different 10T applications require the integration of
mobile edge computingnulti-access edge comjing that provides developers and content
providers computinrocessingcapabilities and an IT service environment at ¢édge of the
network. In addition,data processing and applicatiocmuld beconcentrated in devices at the
network edge.

The purposef this document is to seize a methodology for enablinghe first place theloT-

EPI actors to identify their position in the current IoT scenario. This document follows the
ambition that the 10FEPI sets on developing a successful ddtformsscenario. Specifically, the
methodology illustrated in this context aims at addressing the conceptual and technological
challengesarisingby the growth of theverall loT landscapéhat includes a variety of features
from developing scalable architectuaed moving from closed to open system, to designing
interaction protocols.

2.1 Contributions of partners

HIT are the T03.02 task leader and has in particular coordinated the preparation of the blueprint
to boost and maximise the adoption of innovative tedugies.

DIGICAT has worked closely with HIT to deliver the analysis and proposed several key
dimensions that underpin this framework.

INNO has contributed to the analysis of key drivers and barriers, and ensured the link with similar
analysis undertakenans er 6 s acceptance.

31-03-2017 7 of 54 [Public]



H2020 UNIFY-loT® DO 3 _ 0 220WP 3 _ Page 8 of 54

SINTEF has provided the structure and contributed on defining the maturity assessment model
for 10T ecosystem platforms. The work was focusing on identifyingdtheensions, the fields
related to these dimensions and the Key Performémdieators (KPIs) associated to these
dimensions, fields and the methodology for implementation.

2.2 Relations to other activities in the project

The inputs to this activity are relate¢o the previous task T03.0IbT platformsengagement)
which form the bsis for our analysis of the 10T platforms information. The outputs from this
activity are related to the next task TO3(@8ssemination of the conclusions on loT adopyjon
which will use the results for further discussions and conclusiottsedaT adogion work.

As discussed if2] and[11], IoT technologies carry technological and business challenges. On the
one handtheloT industrywill require new business models and proesenvice combinations to
address and tackle theatlenges in th®igital Single Market DSM) [15]. On the other hand, loT
platforms achieve a number of main objectives such as flexibility, ugadnild productivity[1].

An loT platform facilitates communicatiodata flow, device management, and the functionality
to enableapplications.The goal is to build loT applications within an loT platforms framework.
The loT platforms allow applications tmnnect machines, devices, applicaticas] people to

data and control centrgébl].

Assessing and evaluating the readiness of I0T platforms aivdatfoption provides an occasion

for theloT-EPI projects to learn about the status of their activity. Moreover, improving awareness
of requirements and gaps on the adoption of loT platforms can set a prospect for technological and
business advancemerithe proposed Maturity Assessment Model will simplify the complex
analysis of loT platformecosystem

31-03-2017 8 of 54 [Public]



H2020 UNIFY-IoT8 DO 3 _ 0 2200P 3 _ Page 9 of 54

3. 10T PLATFORMS ECOSYSTEMS FRAMEWORK OVERVIEW

IoT platforms are the key component for connecting devices, data collection and processing, and
user interfaces on webbased settings. They coordinate and manage a significant number of
connected devices while guaranteeing the security and privacy of the data exchanged, and solving
interoperability issues. The examination discussddihaddresses the core elements that allow

the existence of 10T platforms ecosystem: security and privacy, data processing and data sharing,
developers activitgrd final users identification. Moreover, platforms are applied across industries
and are used as Platfofasa-Service (PaaS), Infrastructdasa-Service (laaS), Softwargsa

Service (SaaSAll the different uses of the IoT platforn{se. SaaS, PaaS athaaS)confront

various challengeamong whicksecurity is on@f theimportantones

In this framework, 10T platformecosystems a@mbining devices, networks and endpoints, and
converging multiple 10T applicationand support entb-end securitysoluions

3.1 Consideration of the complexityloT Platform s ecosystem

Figure 1 describes the complexity of understanding the traditional interpretation of the loT
ecosystem. Ifiact, as the illustratiohighlights the 10T ecosystem is shaped by a constellation of
different vendors, intricate market relations, applications, and contextual inputs. This
interpretation of the 10T ecosystem reflects the representation of the digital single market
expressed through new products and services. As IoT and related revenuesray¢hdridigital
economy, the IoT ecosystem "cuts across vertical areas, in convergence between the physical and
digital woillds. It combines connectivity, data generation, processing and analytics, with actuation
and new interfaces, resulting in new proguand services based on platforms and software and
apps." The complexity of the 10T ecosystem requires a reconfiguration of business dynamics and
outcomes for addressing the development of new "stakeholders, partners and consequences for the
market." Hene, the structure of 0T innovation processes need to adtieeksks that impact the
market;the 10T value networkigure?2.

‘ Political, Economic, Social, Technical, Environmental, Legal |
N
Learning, experience Learning, experience
/ The market \

i @

Vendors 1 Vendors
Comms service providers Supplier —_ ESPs Comms service providers
Systems Integrators — ] Systems Integrators
Hardware providers Competition I><I Competition Hardware providers
Software providers Software providers
Cloud service providers —_ ESPs Cloud service providers

Enablers
Modules, Security, Applications, R&D,
Platforms, Skills, Business analytics,
Professional Services

‘ Stakeholders = Vendors >>> Suppliers >>> ESPs >>> Costumers |

Source IDC 2014

Figure 1. TheloT ecosystem

The loTnetworkhighlights the features that alladentifyingthe value propositions and revenue
streams within thdoT ecosystemby combining thebusiness modsl adopted ¥ different
stakeholdersn the networkIn this analysis of 10T cdigurations, platforms play the role of
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market enablers and, as the ecosystems are growing, it becomes strategic to develop a methodology
for documenting, analysing, and assessing the maturity of underlying platforms themselves and
their adoption. Even thah the discussion on the effect of adoption, review, and technology
assessmeriitas been opendtl][3], little researcthas been doney the IoT communityn respect

to the 10T platbrms.Hence, the need for capturing the maturity level of 10T platforms ecosystem

is growing in importance increasingcosystem maturityas well as the level of adoption of 0T
platforms- adoption readiness.

Data Analytics
G vains _J

- K solution and
T Service
Providers

Smart Objects AN q;".:.
Providers [ L ' .

Security e
Enablers (HW, §
SW)

Figure 2. The loT network

In order to answer these needs,vagedevelogdan initial model for supporting the assessment

of the prospectivesuccess of the platforms, by providing the description of a set of dimensions
that allows analysing the characteristics of Iodlatforms ecosystems and identifyirige
characteristics of the most successful pddtformsecosystems in terms of adoption.

The model allowgvaluatingconcerns related to the deployments of the IoT platforms, the number

of third party organisations gaging with the platforms, the number of end users and other
indicators such as the revenues generated by the platforms for the developers and revenues
generated for the third part adopters.

The model provides a mechanism to identify best practices ys#dtedoT platforms and IoT
ecosystems in different use cases and applicafidresanalysis that follows from the application
of of the proposed model amplementation methodology allows identifying the key drivers for
IoT adoption and the potential Io@rs.

The methodology provides a mechanism to identify best practices used by the IoT platforms and
IoT ecosystems in different use cases and applications. The outcome of the methodology allows
identifying the key drivers for IoT adoption and the potdriarriers.
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ASSESS the SUCCESS

IDENTIFY the BARRIERS

TRANSFER BEST PRACTICES
Figure 3. The overall concept behind the maturity assessment model

The methodology proposed for assessment is generic and can be used by any loT platforms
ecosystems. For the IeHPI projects assessirand evaluating the readiness of 10T platforms
adoption provides ampportunityto reflect about thetatusof their ecosystem. Analysing the status

of the adoption can help and support a reaction for framing further implementétioT
platforms. Moreove improving awareness of requirements and gaps on the adoption of loT
platforms can set a prospect for technological and societal advancement.

The concept supporting the development oMM (Figure3) has theaim to help 0T ecosystem
platforms such aBPFoT platforms and orbroader perspective platforradoptersto:

1 Assess the level of adoption lofT platforms

1 Identify barriers and the limits for enhancing and stimulating the successful adoptain of
platforms.

1 Transferdentifiedbest practices.

Several frameworks and methodologies address the maturity and adoption of technological
systemg1]. Developing assessment methods becomes relevant as multidimensional aspects of
political, legal, environmental, influence touch the technological evolution. There is a number of
ways to assess the maturity level of a technology depending on productpdeseistagél4],

on the associated co$ig], on the requirements of the des[§i[4]. Further, the analysis could
inversely focus on the risks and the limitations interfering the maturity of technol@gies
However, analysing loT technology readiness includes a conjunction with coordination and
association performancgHs].

The selfevaluation tool draws on a comprehensive general review that isdadefeatures of

IoT platformsecosysterm By analysing literature and the work already pteted byUNIFY -

IoT, a set of core dimensions relevant for adoption have been observed. Starting from the observed
dimensions, a set of measurable levelsebeen created (see Sectidn As for the measurable
dimensions, they can be adopted by IoT ecosystem platforms f@sselssment.

3.210T Platforms Ecosystens Framework for evaluation

The framework is intended to actaseltassessment tool for IoT ecosystem platforms. It provides

an understanding of the current strengths and weaknesses of an loT platforms ecosystem and its
adoption readiness by different ecosystem participants. The derived insights can be useat to furth
identify priorities to increase the adoption of an loT platforms ecosystem and to build successful
innovation communities around thefrhe proposed framework consists of three elements:

1 A maturity model for 10T platforms ecosystems highlighting dimemsiand fields relevant
to adoption $ectiond).
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1 A methodology that describes how to implement and use the model to identify strength and
weaknessesf an ecosystem and identify opportunities to increase the adoption readiness of
the IoT platforms ecosysterSéction5).

1 A set of tools in form of KFland questionnaisghat allow the model to be instantiated and
parameterised for a specific 0T platforms ecosystem in the form of a survey ang a KPI
mappingtable Section6).

In the followingchapterseach of these elements will be presented in more detalil.

Figure 4. Framework Working Flows

TheloT platformsecosystemgrameworkbased on the three main elements (ttadurity model|
the methodology and the set of todksthe foundation fothe selfassessment and comparison.
Using the methodology and the set of talself-checkimplementation islevelopedandgives
stakeholderthe ability to checkhe maturity of the 10T platforms ecosysteunsing the dimensions
described in the next chapter
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4. MATURITY ASSESSMENT MODEL FOR |0T PLATFORMS
ECOSYSTEMS

_________________________________________________________________________________________________________________________|
In the following section,a Maturity Assessment ModéMAM) for IoT platform ecosysterns
presentedThe aimof the assessment modetasunderstand best practices tfuaterthe adoption
of the 10T platforms and the barriers that hold b#okr adoption The modelleverages past
research and investigati®an the 10T landscape dimensiof®r eachdimension suitablefields
and KPIs have been identified amdelf-assessment tool has been developed accordingly.

4.1 Introduction to the Maturity Assessment Model

An analyical framework has been created in order to: a) document, examine, and assess the
maturity (level) of the platform itself and of its degree adoption; b) enable the identification of
Afbest practiceso and Abarrierso.

The Framework for developing the assesat model is constituted of different elements such as
MAM and SeKAssessment tool'he proposed MAM is structured fhree distinct levels: A first

level consisting of sixnodel dimensions;a secondlevel, whichidentifies fields that make up
propertiesof each dimensiorg third level draws upon each of the properties and identifies useful
Key Performance Indicators (KPIs). These KPIs have been structured as an investigatory tool (a
questionnaire) for collecting qualitative and quantitative informatiost will enable loT
innovation platforms to perform the maturity assessment validationMAM aims to trigger a
conscious enhancement approach based on benchmarking with other 10T ecosystem platforms.

By answering to the questions of the sefessmentool, 10T innovation platforms will be
classified themselves into one of the following levels of readiness dBeeAnnex: KPIs
Proposal):

1 N/A: Not Applicable

1 Level O: Outsider

1 Level 1: Beginner

1 Level 2: Intermediate

1 Level 3: Experienced/Toperformer

& DIMENSIONS
2.. 5 FIELDS
1..n KPI. d Questi
\ L ~ n s and Questions
" Dimension . Field 01 'KPI'1
- kpi2

02
Maturity

) Assessment
Model

Dimension
05

_ ‘ KPIN
. Fieldo2 b
Question 1
. \

_ Question 2

. Field 03 ‘__Question N

Dimension

04 '

Figure 5. The overall Framework for the Maturity Assessment Model
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4.1.1Dimensions

The successful adoption of an 10T platfoeepsystemelies on a variety of factors that together
determine the likelihood of its development into a thriving innovagmosystemBased on results
according to past research and investigation we propose six dimension that we consider important
contributing Bctors towards successful adoption:

i Strategy & Stakeholder Engagement Successful adoption requiresweell-formulated
ecosystem vision supported by an appropriate engagement strategy with key stakeholders and
alignment with the overall policy landscape.

1 Community Support: The level of community support determines the attractiveness of an
ecosystemAppropriate mechanisms and tools can bring down the barriers for participation
effectively and reduce the learning curve to become productive.

1 Ecosystem Opennss: Very closed ecosystem are likely to attract fewer participants. An
ecosystenshould be open at the right levels to encourage the right stakeholders to participate
and reduce the barriers for it.

1 Technology Advancement:Available technologies and teclkal features can significantly
increase the attractiveness of an ecosystem as they can increase the productivity and install
confidence that aacosystenis likely to persist and be future proof.

1 Marketplace Mechanisms Adequate market place mechanisms ioatall trust among end
users in a system and increase the likelihood of participation. Participation can be further
incentivised if the ecosystem provides mechanisms to easily extract value flows for the
participants.

1 Technology Inclusivity: An ecosystenms seldom in isolation and has to consider external
factors such as existing standards, reference architectures and other contedaogiygiem
technology such as 10T devices, service layers etc. The more likebyagstenis inclusive
of other populatechnologies the higher it is likely to be adopted.

\
" Community

Support
/ Maturity
Assessment
Model for loT
Platforms
Ecosystems

Marketplace
Mechanisms

Technology
Advancement

Figure 6. IoT Maturity Assessment Model (MAM)

4.2 Fields

Each Field described in the previous subsection is delineated by a set of different areas of action
and operation. With # notion of “field", the aim is to highlight those features that push the
evolution and the accomplishment of the 10T platforms.
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Thus, the not i onnetwbrk, drfacoefigulation,dfeobjactiveeralaticamsbetaeeri
position® [8] allows a systematic investigation for analysing phenomena and their distribution
into an ecosystem.

Based on different results according totpasearch and investigation of the 10T landscape, the
following fields have been identified for each dimensions presented in the followhsgstitns.

4.2.1Strategy and stakeholder engagement

In the 10T landscape, each loT ecosystem platform has its own strategy that aim to engage relevant
stakeholders (end users). Strategy and Stakeholder Engagement dimension aims to identify how
well the ecosystem strategy of each IoT platfaoosystems ddined in order to maximize
adoption. Indeed, the fields related to this dimension aim at disentangling the definition of the
strategy to adopt for maximising the adoption

1 Ecosystem awarenesdoT platforns ecosystemss described ifll]ias t he f ounda
new value creation and the driver for dev:
definition of ecosystem, this field focuses on mapping custoroenspetitors, and potential
partners.

1 Partnership and adoption strategy As the ecosystem drives the development of the loT
applications, partnerships have to be in line with the adoption strategy (e.g. Microsoft set up
Aconsortiumo f r onhe ya w'hpartoevsufor the yew Azure e based
solutions.) The field aims to assess the appropriateness of a partnership and adoption strategy
both in terms of nature of stakeholders and timing.

71 Stakeholder participation: An ecosystem is established aslwby the participation of
stakeholder engagement. This field aims at investigate the level of participation of stakeholders
into the activities of the ecosystem, in order to understand how well the partnership and
adoption strategy is being executed. Tifeerent levels will correspond to the evolution from
proof of concept stages(g. only consortium partners involved) to full implementation of
partnership strategy with the adequate partnerships and alliance realized.

1 Public / government engagementloT ecosysters require awareness and dialogue with the
policy makers and regulators to ensure that barriers and opportuniteso&ystengrowth
are appropriately identified and that technology development aligns with the legislative context
and regulativeontext.

4.2.2Community Support

Adoption of 0T platforms ecosystemsan be encouraged by effectively engaging with
stakeholders through different channels and tools and by bringing down barriers for technology
adoption. Possible measures include:

1 Developer programmes As the community/network is affecting the competitive capability
of the platforms ecosystetige role of developers is key for reinforcing the community. Hence,
this field investigate the support provided to develdpiee. documentation, codexamples,
and tutorials

1 Education programmes In line with activities planned for supporting developers, this field
looks at the existence of a comprehensive training curriculum and its level of accessibility.
Moreover, the field look at the link betweerademic and entrepreneurial world by looking at
how training material is embedded in academic institutions.

1 Accessibility programmes (language  customisation, support for disabled
developers/customers etcPlanning actions towards accessibility impliesvatontents
available to ease the accessibility of products consider differences among potential users (e.qg.
text to speech efc Moreover, this field focuses on the expression and translation of
information into languages that are relevant for the market.
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1 Community engagementActionsfor engaging the community are including actions such as
events, competitions, hackathdrhus,this field aims at analysing the kind of actions taken
for stimulating and fostering the adoption.

4.2.3Ecosystem Openness
The core intent of the Ecosystem Openness dimension is to track how open and accessible is
theloT platform ecosystem in terms of architecture and interoperable solutions.

1 Crosssector awareness and supparihis field relates to an understanding of ¢hesystem
of primary and related sectors and potential strategy to approach new markets. It also relates
to the available technical support that #wmsystenmay provideto ease adoptiom new
sectors.

1 Value chain positioning: This field relates to thewaareness ofhe ecosystenvalue network
and the clarity of roles different stakeholders can assume along the value chain.

1 Open Source strategy Open source strategies can drive furthdoption[11]. This field
examines whether an open source strategy exists and how well it is leveraged to foster further
the loTecosystenadoption.

1 Openness of business model$oT platform ecosystems reframe the conventional linear
streams within a network of stakeholderbus,the focus shifts towards an ecosystem level
for maximizing the benefits for target groups. A more open business model across the value
chain can encourage participation of more diverse stakeholders and encourage adoption.

4.2.4Technology Advancement

IoT technologies evolve quickly, and the evolving traits include a combination of technological
advancements, economic, and societal development. Technology is a moving target and the
advancement of I0T technology are relevant forms of concerns. Thisseeoawent technology

may solve issues for yesterday challenges but may not be able to address eamesgihiis
dimension focuses on the technological offer whether or not it is appealing and matching with the
existingand emerginglemand®f the loT makets that thecosystenis serving

1 Technical richness I0oT platformsoffer a variety of different technical features that can add
significant benefits to service developers and end users. While core functionality is similar
across different 10T platformsis in specific technical features 10T platforms can differentiate
themselves from another. Unique features or best in class features can be powerful attractors
for service developers, however they should be also perceived as valuable to poten&ed.adopt

1 Simplified complexity: The complexity of lIoT produds one of the features that challenge
loT platform adopters i.e. manufacturesThus, one of the requirements for 10T platform
deployment is to be there to meet the needs of production/rendedogspes. Thus, loT
platforms need to be ga® use and need to hide the complexity of systeékhthe sameime,
the availability ofthe rightsupport tools and mechanisms can make simplified greatly the
complexity of tedious tasks.

1 Technical readiness This field focuses on the maturity of underlying technology base. The
aim is to investigate readiness level for commercial operation. This investigation is overall
linking to the dynamic and sharp loT value network, which is the stage of a huge range of
technologies that are differently competitive and risky. The field looks at the evolution and
flexibility of 10T platforms, as they need to iterate their performance across products and
systems.

4.2.5Marketplace Mechanisms

lIoT technology became one of the stimofithe current industrial changes. However, as the
technological offer is increasingly evolving so is the way companies engage in the ecosystem. As
IoT technologies challenge the market with dedicated mechanisms and frames to open toward
multiple industres and areas of application, there is an increasing need to provide market place
mechanisms to bring down barriers on the 10T platforms market.
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il

Monetisation mechanisms A key barrier encountered by la8cosystems how ecosystem
participants are able to gerate revenue for providing value in it.well-establisheanarket

place offering monetisation mechanisms such as billing and accounting functionality (e.g. like
an app store equivalergan significantlyboost adoption levels.

Business models While trying to enhance monetization mechanisms, it is relevant for
ecosystemstakeholders toutilise appropriate business modelThe Business Model
Framework[2] describes how stakeholders of the IoT industry can choose different ways of
generatingservicecontent, managing the technology and creating vdlbe.availability of
proven models is key fattractingecosystenparticipants as they find it easier to extract value
from it.

Privacy, Security and Trust This field highlights tools to ensure trust/reputation among
partners, and mechanisms for securely and trustworthy coleddita of partigpating end
users.In a previous analysifl2] lack of trust has been described as one of the barriers to
adopting an IoT platform. An loEcosystenthat ensures trust of ifgarticipants andheir
services and respects privacy concerns of them is likely to gain increased adoption.
Legislation: Differences in legislation and regulation can be a significant barrier in fostering
the adoption of a platfan in different markers. Nenompliance may affect international
growth, as regulation may happen differently in different regions. Thus, the investigation in
this field would focus on how well lo&cosystenare prepared to deal with different legislative
and regulatory environments.

4.2.6Technology Inclusivity

The 10T ecosystem includes a huge variety of existing technologies, and it is indgeasing
important fortechnologies to reliably work together. This is a particulaallenge,as IoT
ecosystem haveotrely on resources able to ensure constant innovation regarding collective
capability.

Heterogeneity of technology ensures technology advancement and is essential for the evolution of
the ecosystem. However, it increases the complexity of integration. By providhod-the box

support for a specific technology, 10T platfoerosystencan lsing down the barriers for adoption

as it simplifies the participation of stakeholders already familiar with a type of technology.

1 Supported standard There is a variety of 10T standards on the market which vary in their

adoption levels across different sectors. Supporting leading standards out of the box provides
a higher probability that service developers and end users can utilise existing infresandt
experience, thus increasing the attractiveness of an IoT plagimyaystem

Supported devices The loT market is flooded with 10T platforms, nevertheless there are a
variety of platforms that experience high popularity with the developer commuoiity
platform ecosystenthat offer native support or ready to go example code for popular loT
platform can make it easier for developers to get started with thedxsting experience and
device based solutions.

Interoperability : The market is still igmented and dotted by a variety of incompatible
platforms and technologies. Support for interoperability ineaasystencan increase its
attractiveness as it eases the integration of different components and alignment with other
technologyecosysters.

Validation, verification, testing, and certification: Interoperability and compliance are
essential forecosystemparticipation, but are difficult and costly to establish. A trusted
ecosystentan morerapidly emerge if tools concerning validation, verificati testing and
certification exist.
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Table 1. Maturity Assessment Model dimensions and fields and KPIs description

Maturity Assessment Model

Dimensions Fields KPIs description
Ecosysterawareness 1 Level of awareness of ecosystem
stakeholders
1 Appropriateness of partnership strategy
Partnership & adoption strategy ~ § Appropriateness of adoption strategy
Strategy and 1 Ease of stakeholder participation
Stakeholder Stakehold ticinati 1 Stakeholders involved
Engagement akenholder parficipation 1 Platform users/adopters
1 Regulations and public policies having :
Public / government engagement IUETED CH S PGS
1 Interaction with authorities of interactic
with authorities
9 Support measures fatevelopers
1 Interaction with developers
RIS el 9 Contribution and involvement of
developers
9 Educationand traininghandon seminars
Education programmes offers provided
Community Support 1 Disseminatioractivities
9 Contribution of developers
Accessibility programmes 1 Localisation support for websites an
software
1 Appropriatenessf engagement strategy
Community engagement 1 The nature and hetero_g_e_neity of
community engagement activities
1 Engagemenith activities with 3 parties
I Openness of value ch#&#) and value
Value chainpositioning network(s)
9 Value network participation
Ecosystem Openness  crosssector awareness and suppol - SEBHOHTEINGEE SIE CEelrE!
9 Adoption readiness
Open source strategy 9 Open source readiness
Openness of business model 1 Business model flexibility
. . 9 Feature richness
Technical richness 9 Perceived usefulness of technical featu
9 Productivity gain
Technolo el FEF - i Features used for interfaces with use
Advancerg\)ént ST G20 other devices
9 Upgradability andunctionality extension
Technical readiness 1 Technology readine_ss level
9 Manufacturing readiness
9 Availability and nature of mechanisms th
allow exchange of value flows fc
Monetisation mechanisms ecosystem participantsincluding vallue
added services, apps., IPs, univer
v Ertetlaee conn.ec_tivity, fegtures for analytics at
. prediction, real time data accessc.
Mechanisms o i
9 Subscription, value proposition, valt
chain/value network in the o
Business model ecosystems, concept for building tl
business ecosystem and the role of
platforms as catalytic element
31-03-2017 18 of 54 [Public]



H2020 UNIFY-IoT 0

D03 _0220WP3 _

Page 19 of 54

Technology
Inclusivity

Legislation, Privacy, security and tru:

Legislation

Supported standards

Supported devices

Interoperability

Verification, validation testing, and

certification

Resilience: dependability,trustworthy
reputation the size of the ecosyste
integration of security in the Io
architecture, security by desigendto-
end by default

By creating legislation, clarifies issus
such as ownership of data, privacy a
security. Aligns in a national/Europe:
level. How the platforncaptureshe unify
market/ Digitizing European Industry
flexibility across platforms

Support for popular I0T standards in t
loT platform ecosystem

Typesof natively supportedbT devices

Level of technical syntactic semanti¢c
organizational maintenance of i
interoperability. Interoperability across
use cases and sectors

Mechanisms for providing validatior
verification testing for developers an
certification solution/bodies/schemes f{
end users.
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5. METHODOLOGY

5.1 Methodology to collect, analyse and evaluate data for the Maturity
Assessment Model Validation

The questionnaire will be submitted to a selected sample of population presenting the similar
profile features per each I@Cosystenplatforms It is expected to have at least thregpondents
per loTecosystenplatforms

5.1.1Average reply rate per question

As a firstresult,assessing the genebahaviouof theloT ecosystenplatforms the average reply

rate will be calculatedThe result will be presented as a histograms gtapéFigure7), where

each column presents the answer to a single question and they are grouped per single field. There
will be 26 groups, as the number of the fields, but each group will have a different number of
columns according to the numbaf questions of the field. This data presentation will provide a

very quick view of the general level of maturity in each field giving at the same time the
opportunity to discover unaligndaehavioursighlighted by specific questions. Of course, ak thi
evaluation considsthe aggregation of all the loT innovatipfatforms and do not allow analysis

on a single one.

Relation question value

N/A: Not Applicable

Level 0: Outsider; Value of the answer: 0

Level 1: Beginner; Value of the answer: 1

Level 2: Intermediate; Value of the answer: 2

Level 3: Experienced/Top Performer; Value of the answer: 3

Average reply rate per question formula (Z)

Questiom(ToT Ecosvstem platformi) + Question1(TIoT Ecosystem platforms) + ... + Questiony(ToT Ecosvstem platformy) = Zx
n

3
2,5 . M
2
15
1
o I | | |

Field 1 Field 2 Field 3 Field 4 Field 5 Field & Field 7 Fieldn

B Question 1 mQuestion 2 mQuestion 3 Question 4 m Question n

Figure 7. Exemplification of average reply rate per question formula
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5.1.2Average reply rate per field

The second step implies the calculation of the average reply rate per single field (average of all
answers to all questions of a single field). There will be 26 columns as the number of the fields.
The column will be grouped according the 6 dimensibiggire8 will provide a very quick view

of the general level of maturity in each dimensions, giving at the same time the opportunity to
discover unalignetehaviourshighlighted by specific fieldsAll these evaluatiamconsider the
aggregation of all the loplatformsecosysteninvolved.

Average reply rate per field formula (S)

Z1 (Field)) + Z2 (Field)) + ... + Z ((Fieldi) = &
n

%]

W

-

a,

wn

Dimension1 Dimension2 Dimension3 Dimensiond Dimension3 Dimension n

mFieldl mField2 Field3 wmFeldd mFieldn

Figure 8. Exemplification of the average reply rate per field

5.1.3Best Practices and Barriers of a single lo'Bcosystenplatforms

Considering the analysis of each Iplatformsecosystema set of radar plots will be generated
that contains one per each field or 26 graphs overall. Each radar plot will have as many radius as
the number of questions for the sfiiecfield. On each radius, related to questions, two values
(points) will show:

1) the average of ALL answers to a single question provided by all the respondents except the
examinedoT platformsecosystenand

— Question,(IoT Platform Ecosystem,)

2) the average of ALL answers to the questiormwioied byrespondentsf the examined 10T
ecosystenplatform

Questiom (IoT Ecosystem Platform)

If the value (point on the graph) of the ledosystenplatformis higher (external) than the average
of the other loTecosystenplatformsa best practice has been developed by theetmwBystem
platform when compared to the others. If the value (point on the graph) dbThecosystem
platform is lower (internal) than the average of the other &£bsystemplatformsa lower
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performing, incomplete practice or a barrier has been facéoeby T ecosystenplatformwhen
compared to the others.

Except the cases where the two points on the graph are veryitissexpecedto have man
action points about the nesmlspread a best practice to other BXbsystenplatformsor, on the
contary, to improvethe approach and analyse thenchmarkingof the other loTplatforms
ecosystem

This analysis of the 26 graphs has to be replicated for all thpl#éfdrmsecosystennvolved in
order to collect a list of action points per each pddtformsecosystem

DIMENSION "name" ‘ Average reply rate Question 1
Z1 - Question, (loT Platform Ecosystem,)
FIELD "name" — —— )
: Dimension "name" - field "name"
Question 1. Answers: ..N.A. |~ — - =
... Level 0 P [——Average
... Level 1 & B Qges n1 loT Platform Ecosystem X
... Level 2 | 1, B 2;/
 levela 7Average reply rate from a single loT | T )
Innovation project to Question 1~ Auestion? =~ /Oé; Question2
Question,(loT Platform Ecosystem,) WO\ 9 /
Question 2. Answers: ... .
Question 4 p Question 3
. BARRIERS
Question N Answers: ...
BEST PRACTICE

Figure 9. Maturity Assessment Model Graphical Rendering

5.1.4Aggregatedbehaviour of a single loTplatforms ecosysters

Two additional typologies of radar graphs can be generated to support the evaluation of a single
loT ecosystenplatform The approach is going to be similar as the one explained in the previous
section: on the one sid&LL answers to questions provided aly respondents except the ords

the examined loTecosystenplatform on the other side ALL answers to questions provided by
the respondents of the examined bExbsystenplatforms

—AErage loT Platform Ecosystem X — Average loT Platform Ecosystem X
Field 1 Dimension 1
3 3
2,5 2,5
2 2
15 Dimensiont y Dimension2
Null 1 Field 2 1
0.3 0.5
0 0

\_/ Dimension 5 Dimension3
Field 4 Field 3

Dimension 4

Figure 10. [a] Dimension graph; [b] Maturity Assessment Model graph
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With the first type of graph presentedkigure7 the average of all questions related to a single
field are calculated, presented on eadtius of the graph and compared between a single 10T
ecosystem platform and the others.

With the second kind of graph as shownFigure 8 the average of all questiomslated to a
dimension are calculated, presented on each radius of the graph and compared between a single
IoT ecosystem platforms and the others.

The OMAM graphdé is wuseful since it enabl es
dimensions;evidencedn the examined loT innovation platforms (deigure 9). Starting from
them, the investigation can movephseodept aven

in depth to analyse the field graphs.
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6. KEY PERFORMANCE INDICATORS (KPI )

6.1 Introduction of the KPIs

In order to assurthe adoption of the loTecosystenplatforms it is fundamental to define Key
Performance Indicators (KPIs) that reflect strategic (business and technical) drivers to ensure that
all 1oT ecosystem platformmare working to the same goals and strategies and to provide
standardization, collaboration@wgoordinatior{18][19].

ARKey Perfor mance | n dativeant qualigtivd rkeRsures)used to revieg ana n t
organisation's progress against its goals. These are broken down and set as targets for

achievement by departments and individuals. The achievement of these targets is reviewed at
regul ar [16ht erval s. o

According to the literature, KPIs shouldrelevart andconsistehwith the specific vision, strategy
and objectives focused on the strategic valuather than noswritical local outcomes;
representativand pertinent to the project together with its operational performaciear and
punctual in order to easily understand the concept be#itacthableand measurableupdated to
secure their applidality and consistency.

6.2 Key Performance Indicatorsin loT platforms landscape

The first and most important challenge is to ensurekinaperformance indicatorsflect strategic
drivers and are consistent with the vision and go&bbfecosystenplatforms According to the
literature, KPIs and key action initiatives require several intermediary steph ascreating
strategies, objectives and critical success factors. The vision of the future (mission) must be
supported by the how (strategy), thvbat (objectives), the focus areas (critical success factors),
the metrics (KPIs) and the action plan (key action initiatives) to realize full actu@ibie 2
exdains howin the MAM KPIs are generated starting from dimensions and fields.

In loT-EPI contextthose steps are pretty clettre vision of the futurenfissior) is theadoption
and interoperabilityof the loT projects.A framework for developing thenaturity assessment
modelhas been provided in orderdbeckwhether activities already put in place are effecting
efficient in terms of adoptionMAM has beerdefined by a set ofifferent dimensions broken
down infields (critical success factors)

Table 2 Maturity Assessment Model and the structure for generating KPI starting from Dimensions

KPI generation
Dimension- General target
Field - Specific target
KPIn
Self-explanatory title

Calculation- Definition (i.e.: ratio betwee#successfuimplementation and #overa
implementation)

1 Source- How and where collect values to avoid misunderstanding (#succe
implementation and #overall inrghentation)

Target- Expected value of the KPI (in different phases: beginning, current, final target
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Fields provide the minimal granularity that allaentifyingthe rightKey Performance Indicators
(KPIs)to measure the performance of the entire 10T ecosy&gitiuilding on theop of the KPIs,
an investigatoryquestionnairgkey action initiativesfor collecting qualitative and quantitative
information have beerstructured in order toenableloT platformsecosystemmto perform the
maturity assessment validatiothe MAM will provideinformation abouthe fulfilment of the
mission

6.3 Key Performance Indicator Creation

As mentioned, KPlsirerelated to each field (i.e Business Modeldf a specificdimension (i.e
Marketplace Mechanism). It is possible to have more than one KPI peofieithdimension.
However, the absence of KfRhay indicate the need for an extensive description nflitons
and results

The structure for generating KPI is effectivehe instrument forcreatingthe SelfAssessment
evaluation model exemplédd inTable2 andTable3.

Table 3. Practical example of KPIs structure starting from a Dimension

KPIs example
Dimension: Marketplace Mechanism
Field: Business Model

KPI description: Subscription, value proposition, value chain/value network in the
ecosystems, concept for building the business ecosystem and the role of the platfi
catalytic element.

KPI 1
Title: Success of business models developed

Calculation: #businessnodelusedin realcases) divided (#overdiusinessnodels
developed)x(100)

Source: List of business models developed; List of real case of application;

=

Target: >50% beginning;80% regular operation
KPI 2

Title: Number of different businessadels developed
Calculation: #overalbusinessnodelsdeveloped

Source: List of business models developed

= =4 A4 I

Target: >=1 beginningz=3 regular operation

As KPIsplay a @entral role as a parameter f@lfSAssessment evaluatiatie framework includes
a set of questions and answers tieate been paired witthe KPIsand that constitute the actual
SelfAssessment todSee Annexd).
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6.4 Self-Assessmentool

Table4 represents practical examplef the outcomsof the Maturity Assessment ddel as for
that it isthe base for the Selssessment validation tool.

The SelfAssessment tool is an occasion poofoundinvestigationof the adoption conditions of
theloT platformsecosystem.

The toolis based on the discussed Dimensions and FieldC{sagter4) and the related KPIs
Moreover, by applyinganalysing and comparing results from the SeMssessment tool, the
definition of a set of best practices related to the 10T platforms ecosyslidme possible.

Table 4. This question exemplifies the SelAssessment tool

Example of question

Questions: Is the I0EPI business model adapt and tested to ensure revenue strea
external stakeholders?

Level of usage of the different supported business model.
Answers:

a) Not Planned,

b) Not yet implemented,

c) Implementation Formulated,

d) Implemented and sporadically reviewed,

e) Implemented and reqularly reviewed
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7.10T PLATFORMS ECOSYSTEMS MATURITY EVALUATION
FRAMEWORK T OUTLOOK AND FUTURE DEVELOPMENT

7.1 Summary and Conclusion

Thisdocumentims to provide a methodology able to grasp what are the best practices and barriers
of adoption in the 10T Platforms landscape. Through the proposed methodology, 10T platforms
initiativeswill be able to identify their position in the current 0T scenario and they will have the
possibility to strengthen their weaknesses in order to develop a successful loT platforms
ecosystemThedocument lagthe foundation for a guideline in orderftamepriorities to increase

the adoption of an loT platforms ecosystem and to build successfuaitnmo communities
around them. Theonclusion of theanalysis will bedisclosedin the Dissemination of the
conclusions of the lIoT Adoptiotiocumenthat will be released later this year

7.1.1Framework development- Maturity Assessment Methodology andself-assessmentool

A framework has been created in order to document, analyse, and assess the maturity (level) of the
platforms itself and its adoption and,hr ough 1 ts applicati on, wi |
practiceso and Adparrierso (See Chapter

The maturity assessmennodel allows to define criteria thrggh which 10T innovation platforms
will classified themselves into level of readiness:

N/A: Not Applicable

Level O: Outsider

Level 1: Beginner

Level 2: Intermediate

1 Level 3: Experienced/Top performer

1
1
1
1

This classification is based @aanumber okey dimensionsEach of theselimensions is further
dividedinto fields, whichare operation&ed with appropriat&Pls andquestiomaires.

7.1.2Applying the framework in the 10T platforms ecosystens context

The frameworkfor the MAM has been developed with tepecific intention to focus on the
Afadoption of | o TsO (Peke €haptest anuh Chagteb)o Bhyg framaeworkhas a
double purpose. On one side, finemeworkhighlights the barriers that hold the adoption back
and the best practices that drive towards a successful adoption of l@Frptagfcosystem. On the
other side, thdrameworkgives an opportunity for loTecosystemgo identify the strengths,
weaknesses, opportunities, and threats for planning actions for improvement.

In line with past research on the IoT platforms landscape, dimensions, fields, and KPIs have been
identified for developing aelf-assessmenbol (see Chaptes.4) that will befurther developed
accordingly.

7.1.3Implementation of the 10T platforms ecosystems maturity evaluationfamework

To ensure thathe IoT platforms ecosystems develapidly, it is paramount thdteginnersand
outsiders replicate the bgstactices used by thexgeriencedbp performes. In this context, the
MAM is improved as result of tHeedbackseceived fromEPHOT stakeholders that are using
theselfassessment tool.

After having explored the possible KPIs, and analysed the dimensiod the fields that
characterise the loT value network, UNHRYT presented, discussed, and reframed these
characteristics together with the HBT platforms. During the 107EPI gettogetherin Berlin on

the 14 Marcl2017, UNIFY-loT organised an invegfatory rounetableto present the initial model
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andto discuss each dimension and field. During the retabte, participants pencilled in and noted
features recognized as relevant for the definition of theassiéssment tool.

During the roundable, merbers of thdoT platforms ecosysteneddressed relevant aspects for

best shaping and describing the fields by actively participating in the presentation. Additionally,
participants gave valuable feedback related to the broad aspects thatssastimenool should

look at. For instance, one of the participants noted that such kind of tool is useful for describing
an ecosystem in place that needs to be advanced or for highlighting reasons behind specific
choices. Besides, the safsessment tool wouldlpeising awareness on where #@systenis
heading. The identification of strateglzectionsof 10T platforms ecosystems helpsassesshe
capability toadapt, align and differentiate amopartners, stakeholders, and competitors.

The loT platformsecosysters are benefitng from a clear understanding of the barriers and the
enablers encountered over time. However, there actions taken internal®y doesystemthat
may stimulate or holding back the development of the 10T platforms. In this teppgipants
highlighted how the method of storing data and gbaeratedbatentswithin an loT platform
ecosystenmay defindts success

It is recognised by the IGEPI stakeholderthat the maturity assessment model can be usad as
analytical instumentaimingto generate ideaand actiongo expand furthethe development of
IoT platformsand their ecosystemsience, the challenges for the rottatlle were to highlight
for each dimension features and elements that could better describe thefiéléts; each field
to note potential questions for unveiling the 10T ecosystem platforms experiences.

7.1.4Deployment of theself-assessmentool

Theframework for the development of the Maturity Assessment Model described in this blueprint
provides the core basis fdeploymentin the following stages of Innovation Activities for 10T
Platforms Adoption (WP3) (See Chap®r Thefurther developmentf the self-assessment tool
combines the suggestions and the recommendations collected with the help E#Hb&
platforms during the roundable held in Berlin, together with the elements discussed and presented
in thisdocument

Theself-assessmertbol will be usedacross ERIoT platformsecosystemthrough the support of
the Innovation Task Force to collect informatfonoutlining the best practices that IoT platforms
ecosystem adopts for improving their success.

7.1.510T adoption workshop

The feedback collected frothe deployment ahe self-assessmenbol across ERIoT platforms
ecosystemavill be analysed and reframed to outline the best practices for leading toward a
successful 10T platforms ecosystem. The results of the analysis will be presented tolhE EPI
platformsecosystemsviithin a workshop as a conclusion of the related agtidy displaying the
results to the community, the intention is to allow # platformsecosystemso learn from

each otherto improve their performan@nd tobenchmarleach othesolutionscollectively.

loT platforms ecosystems focus on newwchnology, innovation, business models,
monetizationand outsiders and éginnes needmore explicitnessand understanding dhe
significance potentials andbenefitsof 10T to their platformsecosystemslhe stakeholders
through the use of theel-assessment toa@lould becomeawae of the significanceof the
different dimensions and fields described in the M&d\Vsupport them tdefine aneffedive
strategyandtake otherappropriatemeasuesfor improving their performance
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9. ANNEX: KPI SPROPOSAL

Dimension: Strategy & Stakeholder Engagement

Title Identification of ecosystem stakeholders (customers, part
competitor.

Calculation # of stakeholders provided with significant characterization

Source Internal documents and reports of tmnsortium/platform managers
Target N/A: not applicable, this KPI is mandatory;
KPI1 Level O: at project level map of ecosystem provided in one deliverab

Level 1: stakeholders are clearly identified, but one or more categ:
not accurately assessed;

Level 2:the map of ecosystem exists and clearly identify the lands
Clarity can be improved for one or more category of stakeholders;

Level 3: the map of ecosystem is regularly screened and updated v
assessment of new competitors, customersnea;

Question  Did you undertake tasks to identify who are your customers, par
competitors?

Title Partnership strategy

Calculation - a partnership strategy exists with a clear methodology for each ki
stakeholders

- clear roadmap has been identified with milestones and realistic tar.
- risks and mitigation strategy has been identified

Source Internal documents and repodfsthe consortium/platform managers

KPI 1 Target N/A: not applicable, this KPI is mandatory;

Level O: at project leveldeliverable on partnership strategy that cont:
all elements listed below;

Level 1:one or more category of clear
strategy;

Level 2: the strategy exists but need refinements based or
implementation;

Level 3. strategy regularly updated in closed loop with
implementation;

Question  What is your partnership strategy?
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Title Readinessf participation for stakeholders
Calculation Rules of participation defined
Process defined and accessible to potential participants
Source Website, communication towards participants
KPI2 Target N/A: not applicable, this KPI immandatory
Level O: rules exists;
Level 1:the clarity of the rules need to be improyed
Level 2: the transparency and rapidity of process need to be improv
Level 3: tansparency and rapidity of participant enlistment of particjf
Question  What arethe rules and process communicated to external stakehold
foster the adoption of the platform?
Title Strategy for adoption
Calculation Clear geto-market strategy in place matched by extensive commi
engagement activities.
Source Internal documents and reports of the consortium/platform manager
Target N/A: if the platform development is still at a proof of concept stage;
KPI3 Level O: at project level: deliverable on partnership strategy that cor
all elements listed below;
Level 1:one or more category of S
strategy;
Level 2: the strategy exists but need refinements based ol
implementabn;
Level 3:regularly updated in closed loop with the implementation;
Question  What activities are you undertaking to engage stakeholders?
Title Easiness of participation for stakeholders
Calculation Rules of participation defined
KPI4 Process defined and accessible to potential participants
Source Website, communication towards participants
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Target

Question

Title
Calculation
Source

Target

KPI 1

Questiors

Title
Calculation
Source

KPI, Target

N/A: not applicable, this KPI is mandatory;
Level O: rules exists;

Level :bas ed on s teadbaekhtielcldrigy ofsh@ rules need
be improved;

Level22based on stakehol dersdé feed
process need to be improved,;

Level 3: transparency and rapidity of participant enlistment of particij

How easyit is for stakeholders to participate?

Number stakeholders involved
#Number of stakeholders by nature (academic, industry, business i
List of stakeholders

N/A: not applicable, this KPI is mandatqry
Level O: mixed of stakeholders involved;

Level 1: one or more category
in the strategy;

Level 2: the involvement of stakeholders is globally in line with
strategy, but stilfragile in a long term perspective;

Level 3: involvement of stakeholders is in line with the strategy
secured in a long term perspective;

Which type of stakeholders (i.academic, industrypublic, end users
are involved in your ecosystém

How many of them are occasionaliggularly participating?

Number of platformdéds users [ ad
Numbers of users of the platforms

List of users and adopters

N/A: not applicable, this KPI is mandatory;
Level O: users from the direct network of the consortium;

Level 1: users fr om .players atGtivenim thw
community;

Level 2:external users in line with the adoption strategy, but using
platforms still at a discovery stage;
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Questios

Title

Level 3: external useladopters in line with the adoption strategy ¢
using actively the platforms;

Who are the stakeholders using the 10T platform ecosystem?

Who are the stakeholders contributing the jpddtform ecosystem?

Number of identified regulations and public policies having an influe
on the platforms

Calculation #of regulation identified

Source

Target
KPI1

Questios

List of regulation identified

N/A: no target.
Level O: identification of regulations that influence the 10T platform;

Level 1:assessment of the alignment of the regulations and the ecos
objectives;

Level 2: identification of stakeholders (relevant agencies/ govern
bodies) in charg of the regulations;

Level 3: interaction with relevanganciesjovernment bodies about tl
regulations that influence the adoption of the IoT platform;

What regulations can influence the option of your IoT platform
ecaystem in differentarkets?

What EU/national policies align with yoercosystenobjectives?
Please describe your interactions with public authorities and regulat
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Dimension: Community support

Title Number of support measuresdevelopers
Calculation Number of support measures
Source List of availabledocumentation, tutorial, forum, etc.
Target N/A: if documentation is external to the platform;
KP4 Level O: basic tutorials;
Level 1: several supporting measures have besated;
Level 2. assessment o f the re
needs;
Level 3: mixed of several support measures (code examples, forunm
provided in |Iine with develope
Questios  What is the documentation you createdupport developers?
|l s the documentation in |line w
Title Interaction with developers
Calculation Existence of mechanism to gather developer feedback such as bug r
feature requestguestionnaire
Source List of mechanisms
KPI2  Target N/A: no interaction is schedule
Level 0: mechanisms in place;
Level 1: based on developerséo
efficient
Level 2: some developersé6é requ
Level3: satisfaction of the devel
Questios Wh a't mechani sms do you suppor
community?
How do you gather and implement feedback from developers (|
feature requests...)
Title For open source platform, active contribution of developers
KPI 3
Calculation Number ofcontributedevelopers
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Source List of contributedevelopers
Target N/ A: the platform isndét open s
Level 0: >1 developers;
Level 1: a small group adevelopers is active {10) but insufficient to
guaranty active contribution in a long term perspective;
Level 2: a small group of developers is activel() and sufficient tc
guaranty active contribution in a long term perspective;
Level 3: active conthution from a large and diversified group
developers (>10);
Question In case of open source, how can developers actively contribute -
development of the 10T platform?
Title Number of education offers provided
Calculation # education modules
Source Internet website, list of modules
Kpl, Target N/A: no target
Level O: existence of modules;
Level 1: education offer on 1 specific topic
Level 2:education offer on >1 specific topics
Level 3: comprehensive trainirgirriculum free of charge.
Questiols  Are you providing an education offeg?
What is you educational offering towards potential adapter?
Title Dissemination activities
Calculation Number of dissemination channels
Source List of dissemination channels
KPI Target N/A: no target
2
Level O: dissemination trough a dedicated website or via the platfor
Level 1: >2 channels used, mainly wiatks, referencing, social media
Level 2: >5 channels used, including specd@nmunication in event
(round tables, posters, etc.);
Level 3: internal and external dissemination on relevant other platfc
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Question How do you communicate about the platform? What channels dc
use?
Title Dissemination activities
Calculation Number of dissemination channels
Source List of dissemination channels
KPls Target N/A: no target
Level O: dissemination trough a dedicated website or via the platfor
Level 1: >2 channels used, mainly witks, referencing, social media
Level 2: >5 channels used, including specific communication in e
(round tables, posters, etc.);
Level 3: internal and external dissemination on relevant other platfc
Question How do you communicate about the platforkvhat channels do yo
use?
Title Accessibility to impaired people
Calculation Number of available to ease the accessibility
Source List of available content
KPl, Target N/A: no accessibility programen
Level 0: 10% othe overall content;
Level 1: 30% of the overall content;
Level 2: 60% of the overall content;
Level 3: 100% of the overall content;
Question  How do you support the accessibility of information about IoT platf
ecosystem to impaired people (e.g. bliddaf etc.)?
Title Localization support for websites and software
Calculation Number of languages implemented
KPI 2
Source List of language implemented
Target N/A: no target
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Level O: 1 language;
Level 1: 2 languages;
Level 2: 34 languages;
Level 3: >=5 languages

Question Do you provide localisation support of your websites and softwar
different target markets?
Title Community enggement strategy towards devmdos, endusers anc
customers
Calculation A clear strategy has been defined with appropriate engagement ch
for end users and developers
Behaviouranalytics andsatisfactionsurveys are used to improve t
effectiveness of communication
KP| Source Internaldocuments and reports of the consortium/platform managel
1
Target N/A: no strategy exists;
Level O: report on the strategy;
Level 1:self-assessment of the relevance and efficiency of the strat
Level 2: assessment completed with satisfaction sutgesards the
community;
Level 3: dynamic update of the strategy based on implement
impacts;
Question  What is your community engagement strategy towde®lopersend
users and customers?
Title Number and nature @ommunity engagement activities
Calculation Number and nature of community engagement activities
frequency of attendance in each event
Source List of events with the attendance list
KPl, rarget N/A: no community engagement activities
Level 0: mixed of activities undertaken;
Level 1: insufficient impacts of the activities undertaken in compar
with the expectation that require important adjustments of the activ
Level 2: insufficient impacts of some of the activities undertake
comparison with the expectation that require minor adjustments ¢
activities;
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Level 3: high level of satisfaction of participants and strong impac
terms of community engagement;

Question  Please detail your current community engageraetivities
- number and nature of events
- attendance for each
- results and impacts of each (satisfaction, follow up activities, etc.)

Title Engagement community activities witf parties

Calculation Numberandnature of community engagement activities
Frequencyof attendance in each event

Source list of events with the attendance list

Target N/A: no community engagement activities witH garties;

KPI 3 Level 0: mixed of activities undertaken;

Level 1:insufficient impacts of the activities undertaken in compari
with the expectation that require important adjustments of the activ
Level 2: insufficient impacts of some of the activities undertake
comparison with the expectation that requireoniadjustments of th
activities;
Level 3: high level of satisfaction of participants and strong impac
terms of community engagement;

Question Please describe the other initiatives or third party events you are inv
in:
- number and name of initiatives and thijpda r teveats @vorking
group, portals, etc.)
- nature of your engageméntcontent provided, eorganisation of
events etc.)
- results and impacts of each?
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Dimension: Ecosystem Openness

Title Openness of value chain / network
Calculaton Low é. hi gh
Source Value network analysis
Target N/A: does not apply as the entire valtlain is closed to extern
stakeholders
KPI1 Level O: no value chain analysis has been performedpportunities fol
competition along the value chain
Level 1: a value chain analysis has been performed with different pl
having the opportunity to take up f@ifent roles in the value chain;
Level 2: competition is alloed in most parts the esygem;
Level 3:competition openly encouraged along the value chain to
the value andampetiveness in the overall eystem
Question Please describe what parts of your vathain are open for competitior
Title Value network participation
Calculaton Low é. Hi gh
Source Ecosystenmarket analysis
Target N/A: there is no value chain or network existing
KPI 2 Level O: outsider: mnopoly
Level 1: mrticipation of some stakeholders along the value chain e
although competition is limited
Level 2 some parts of the value chain are freely open to compef
along the value chain, while other parts are limited
Level 3:multiple stakeholders actly participate and compete along 1
whole value chain and are able to derive value from it
Questiors Please describe your value chain positioning
Where doyou allow for competition alorggde the value chain and whe
is it closed?
How active is thearticipation of stakeholders alongside the entire v.
chain?
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Title
Calculation

Source

Target

KPI1

Questios

KPl2 Title
Calculation
Source

Target

Questiors

Awarenesdevel of surrounding sector exgstems
Low €. high

Sector/market strategy document

N/A: there is no suitable sector/market for such platfecaosystem
Level 0: no sector/market strategy exists, no evidence available
Level 1: a sector strategy exists but is narrowly focused on a target ¢

Level 2: market positioning is clearly defineWOT analysis o
performed and includes an understanding of potential other secc
markets/sectors

Level 3: a credible go to market strategy for both primary and seco
sectors is clearly defined based on a realistic understanding of
position inthe overall market

Please describe your strategy in terms of sector positioning?
How open is your loT platform for adoption in other sectors?

Adoption readiness
Low é. High
Technical feature descriptions, market case studies

N/A: the platform is not intended for external adoption

Level O no specific supports exists that would simplify the adoptio
an loT platform in other sectqrs

Level 1: some success stories / case studies exist that show how 1
platform ecosystentan support secondary sectors however no spe
technical support is provided

Level 2: specific tools, features or partnerships are embeakipdrt of
an loT phtform ecsystem that simplify customization of solution
differentsectors

Level 3: 10T platform ecsystem provides a rich set of tools, feature:
partnerships are embedded that make utilization in various st
seamless

What measures do you provide to customize your IoT plat
ecosystenfor secondary sectors/markets?

Do you have any evidence of how your platfoecosystenhas beer
extended beyond the primary usage context?

Do you have partnerships in place that can lyelp with adoption in
other sectors?
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KPI1 Title Open source readiness
Calculation n/a
Source Strategy document, open source plan, license choices
Target N/A: open sourcing elements is seen as a threat
Level O the loTecosystendoes not encourage or utilize open source
Level 1:an basic open source strategy exists but the implementat
only nascent
Level 2 acomprehensive open source strateggtexhat supports we
the ecaystem vision. Implementation is consist with the strategy
including appropriate license choices
Level 3:the ecaystem maximizes opportunities created by open sc
to its full potential.
Questios  What approach does your IoT platfoenosystentake regarding ope
source?
What aspects of yowrcosystenare open source?
What open source licenses do you consider?
How large and active is the corresponding contributor community?
KPl1 Title Business model flexibility
Calculation number of possiblbusiness models
Source evidence from market use cases
Target N/A: the platform ecosystem does not support any alternative bus
models for any stakeholder
Level O:the ecaystem provides no business model opportunity for t
parties;
Level 1:the ecasystem value chain is dominated by the incumbe
providing only limited opportunities for third parties to participate;
Level 2:the eceystem supports multiple business model constellas
for selected roles along the value chain;
Level 3:the ecaeystem supports multiple business model constellat
for all roles along the value chain;
Questios  What types of business models do you supfmrtyour I0T platform
ecasystem participants?
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Is the whole value chain open for different business mod#ls&t are
current restrictions?
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Dimension: Technology advancement

Title

Calculation

Source

Target

KPI 1

Question

Title
Calculation
Source

Target

KPI 2

Questios

Feature richness

# value added features adding to the richness of the tegyrimdse of the
loT platform ecsystem

loT platformdescription, feature list

N/A: aways applicable

Level O: the loT platform e®ystem is bare bones and provides no vi
added features

Level 1: the 10T platform e®ystem provides some features beyond b
functionalities that are desirable for otle@osystenparticipants

Level 2 the IoT platform provides various technical featutbat are
desirable by the esgstem participants and can be seen as i
differeniators compared to alternatives

Level 3: he platform providers markétading technical features ai
capabilities which are difficult to find in other 10T platfoeunosysters

Please highlight key technological feets that your IoT platforn
ecaystem is able to offer to participating 3rd parties

Perceived usefulness of technical features
# perceived usefulness of features for the targatedystenparticipants
End us e rfeature utlizatiprorates from logs, discussion forun

N/A: if end user is unable to use, check or perceive the feature avail

Level 0 none of the technical features are being utilized or perce
useful by the community

Level 1 the IoT platforms provides some essential technical fea
which are utilized bycosystenparticipants

Level 2 the 10T platforms provides technical features which are ofter
widely used byecosystenparticipants

Level 3 the platform provides uniguechnical features that are frequen
used by loTecosystenparticipant to improve overall competiveness
their products

How well do these features align with your community/end user nee

How extensively are these features being utilized?
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Title
Calculation
Source

Target

KPI 1

Questiors

Title
Calculation
Source

Target

KPI 1

Question

Productivity gain
# development time
Developer survey

N/A: always applicable

Level 0: complex tasks are hard to perform without any sup
functionality from the loT platforms

Level 1:the IoT platforms provide some support functionalities
simplify the execution of more complex system operations leadir
productivity gains for developers

Level 2 the 10T platforms have functionalities that make most com
tasks simplerto perform, increasing significantly the productivity
developers

Level 3: significant productivity gains have become a key ma
differentiator of the platform compared to other competitors of the me
This is widely recognized by developers and keaanalysts.

Do you provideools in your 10T platform e®ystem that simplify mort
complex tasks for end users? If so what are these?
Are these tools unique on the market?

Can they be considered a clear differentiator that providengpetitive
advantage?

Technology readiness level
TRL |l evels from 1é9 (very matu
Test reports, Vendor statements, Market comparison

N/A: aways applicable

Level 0:(TRL1-2) thetechnology is in very early stages of developm
and not yet suitable for use

Level 1:(TRL3-4) proof of concept exists that show the feasibility of sc
of technology

Level 2 (TRL5-7) the technology is able to fully demonstrate
usefulness but cannbe fully used in a production system

Level 3: (TRL 89) the technology is tested and bug free and ca
reliably used in a production system

Please detail the technological readiness level of the undel
technology base of your 10T platforecosystem
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Dimension: Marketplace Mechanism

Title Easy support for monetization
Calculation # of billing or accounting mechanism developed inside the platfotaob
Source List of all operative billing andccounting mechanism developed insic
platform or tool
Target N/A:i f the platform/tools doesnbo
KPI1 billing/accounting
Level 0:=0 (zero),
Level 1:=1 beginning,
Level 2:= 2 intermediate phase,
Level 3:>2 regularoperations
Question  How many billing and/or accounting functionalities does the-El
provide for third parties?
Title Monetization Mechanism efficiency (%)
Calculation #of casewhere a billing or accounting mechanism has been used
application) divided (#ofise of the platform or tool in application)x
(100)
Source List of all operative billing and accounting mechanism developed ir
a platform or tool; list of all the s& of application of the platform/tool
KPI : A
lTarget N/A:i f the platform/tools doesnc
billing/accounting
Level 0: <50%,
Level 1: >=50% beginning,
Level 2:>=65% intermediate phase,
Level 3: >80% regular operation.
Question  What is the ratio of successful application of mechanism for billing
accaunting developed in the loT EPI
Title Success of business models developed (in%)
Calculation (#businessnodelusedin real cases)divided (#overall businessmodels
KPI1 developedX (100)
Source List of business models developed; list of real case of application.
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