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1. Executive Summary

The INTERSECT project aims at driving the uptake of materials modelling software in industry,
bridging the gap between academic innovation and industrial novel production, with the goal
of accelerating the process of materials selection and device design and deployment. The
Innovation Management (IM) task (T4.4) is explicitly conceived to monitor the market needs
and the technical evolutions throughout the project lifetime, and to plan an exploitation
strategy after its end. One main purpose of the IM is to constantly refine the project work plan
to meet the market and partner institutions (including academic, R&D institutes, EU
infrastructures) needs with state-of-the-art technological solutions.

The scope of this deliverable is to assess and revise the innovation framework and roadmap
defined in the submitted D4.5 “Innovation Management Plan”. Moreover, the results of the
mapping, scouting, assessment, and exploitation phases are described. The resulting
“innovation products” constitute the foundation of the revised business plan reported in
deliverable D4.7.

The Interoperable Material-to-Device (IM2D) platform is the main INTERSECT outcome. The
realization of this goal required the development of other tools, instrumental to the IM2D
platform development. After the IM process described below, six of these instrumental
features have been identified as additional key exploitable results that can be exploited
independently from the final IM2D product.

The IM activities are managed by AMAT, in close collaboration with the Project Coordinator
(CNR), the Work Package (WP) leaders, and will be shared with the Advisory and Exploitation
Board (AEB).

The rest of the document is organized as follows:

e Section 2 — Innovation framework assessment focused on the mapping, scouting,
assessment, and exploitation phases.

e Section 3 — IM status and results. Analysis and results of the mapping, scouting,
assessment and exploitation phases.

e Section 4 — Conclusion summarizes the main outcomes of this deliverable.

1.1 About this document

The “Innovation Management assessment and revision” document (Deliverable 4.8) is
prepared under T4.4. “Innovation Management” of WP4 — Exploitation, dissemination &
communication. This deliverable assesses and revises the IM framework and assumptions
described in D4.5 “Innovation Management Plan” released at M19.
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2. Innovation Framework Assessment

As described in detail in D4.5, the INTERSECT Innovation framework is a multi-step approach
based on four phases: mapping, scouting, assessment, and exploitation, as shown in Figure 1.

We are here

Start M12 M18 M24

Innovation elements

Mapping :Scouting
Innovaﬁon Candidates
Assessment

Mar;ket
Assumptions

Market
Analysis | 4.7

Figure 1. Innovation plan. Stars indicate the number and time of the main deliverables.

Key exploitable Fésults

Exploitation
. Business models

* Business plan execution

/BUSINESS PLAN \/lNNOVATION PLAN \

2.1 Mapping phase

As a result of the D4.5, the Innovation Manager, in cooperation with the Project Coordinator,
has created a list and classification of the INTERSECT deliverables in terms of their innovation
potential. In this document, we compare the expected innovation flow based on the INTERSECT
deliverables with the list of innovation candidates identified during the Scouting phase by using
the same methodologies.

Objective: | Mapping INTERSECT deliverables with innovation potential
Input INTERSECT project
Actors Responsible Accountable Consulted Informed
Innovation Project AEB WP leaders
Manager Coordinator
Actions - ldentification of INTERSECT deliverables with innovation potential
- Classification of the deliverables using the following criteria:
o TRL-Technology Readiness Level

www.intersect-project.eu 6
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o MRL - Market Readiness Level
- Define the innovation path framework using the SGM approach
- Define the risk level with the Risk Matrix
- Create an IP register

Outputs

Innovation framework
List of key innovation elements

IP Register

Table 1. Mapping phase.

2.2 Scouting phase

A rolling activity driven by an innovation roadmap and led by the Project Coordinator in
cooperation with the WP leaders and the Innovation Manager has been carried out to identify
the list of the innovation candidates. The Innovation Manager collected and analysed the
innovation candidates proposed by the WP leaders. This involved: i) the information on the
project results classified by using the EU Innovation Radar Survey; ii) the background and
foreground Intellectual Property (IP) identification and inclusion in the IP register.

Objective: | Capturing information and innovation profiling related to the INTERSECT results
Input: INTERSECT key innovation elements
Actors Responsible Accountable Consulted Informed
Project Innovation WP leaders AEB
Coordinator Manager
Actions - Collection of data and information on INTERSECT project key results
- IP information collection:
o ldentifying of background IPs
o Identifying foreground IPs
- Innovation profiling:
o Innovation Radar Survey Application to capture innovation data and
information
Outputs List of innovation candidates
IP register updating

Table 2. Scouting phase.

2.3 Assessment Phase

The list of innovation candidates identified during the Scouting phase has been analysed and
ranked by the Innovation Manager in order to select the key INTERSECT’s exploitable results.
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Starting from scoring the results of the Innovation Radar Survey, the innovation candidates
have been ranked by a set of indicators, namely the Innovation Readiness Indicator (IRl), the
Innovation Management Indicator (IMI), and the Market Potential Indicator (MPI).

In the original Innovation Plan (D4.5), we proposed to use the Real-Win-Worth (R-W-W)
approach as screening method to select the best innovation candidates. During the analysis,
we have realized that this approach would not fully fit the scope of our project. Indeed, the R-
W-W is a business method for Sales Opportunity Analysis, that allows for effective
management of multiple project sale opportunities by ensuring to invest time and resources
in the right solutions. On the other hand, as explicitly stated in the Description of the Action
(DoA), the aim of INTERSECT is to develop results at a “pre-competitive” level (i.e., not for
sales). Therefore, we adopted an alternative approach, and we evaluated the innovations using
the EU guidelines [1] for the maturity level evaluation (described in ANNEX1). The Innovation
Maturity Model (IMM) better describes the pre-competitive status of each key exploitable
result during the development phase. The IMM is based on the Innovation Radar Survey
analysis and allows us to evaluate the IMI and MPI scores of our innovation candidates. Finally,
the list of exploitable results has been classified by the resulting Innovation Potential Indicator
(IP1).

Objective: | Analyze and rank the INTERSECT innovations to select the key exploitable results

Input: List of potential innovation results and framework

Actors Responsible Accountable Consulted Informed
Innovation AEB Project coordinator | WP leaders
Manager

Actions Assessment focus sessions to rank and evaluate framework to rank innovation potential

from the standpoint:

- Innovation readiness (IR)

- Innovation management

- Market potential

- Selection of key exploitable results

Outputs List of key exploitable results

Table 3. Assessment phase.

2.4 Exploitation Phase

During the ongoing exploitation process, the Innovation Manager has analysed and selected
the best business model to maximize the impact of the innovations with respect to the market
segment. In this deliverable, a pool of business models will be described and associated with
the exploitable results. The Business model canvas and the Market analysis, assumptions and
trends are covered in the “Business Plan revision” (D4.7, M31).

www.intersect-project.eu 8



http://www.intersect-project.eu/

HORIZON2020

o338
Deliverable D4.8 EE!!NTERSECT

Innovation management assessment and revision

Objective: Identify the business model to develop the Business Plan

Input: List of key exploitable results

Actors Responsible Accountable Consulted Informed
Innovation AEB Project coordinator | WP leaders
Manager

Actions - Brainstorming the innovation Business Models focused on formulating value

propositions, branding, and market segmentation
- ldentification of the best Business Models to exploit the innovation results
- ldentification of the “Go to market” needs of high potential innovations;
- Align and validate new Business Models with industrial relevant partners.

Outputs Business model definition

Table 4. Exploitation phase.

3. Innovation Management Status and Results

3.1 Scouting activity status

Following the innovation framework, the WP Leaders, led by the Project Coordinator, collected
all the innovation-relevant information by using the EU Innovation Radar Questionnaire during
the project execution (see ANNEX 1) [1]. As a result of the Scouting phase, we collected the
following list of innovation candidates (Table 5), indexed by the most relevant WP.

Innovation Description

candidates

IM2D is a multi-physics, multi-model, multi-equation, hierarchical, and
scale-reversible model for material-to-device and device-to-material
optimization for an easier exploration of the material workspace from
an electronic device-oriented industrial perspective.

All  |IM2D platform Software

Domain ontology to describe all the relevant representational primitives.
1 |Ontology domain |RDF-data | It includes information about their meaning and constraints on their
logically consistent application.

Semantic interfaces (wrappers) between simulation tools and OSP-core.
Worappers are the backbone of the interoperability enabling data sharing

2 PEmEIE N e | S and transfer among applications.
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Properties
workflows

Software

Specific workflows for advanced “on-demand” materials properties (e.g.,
structural import data and relaxation, band structure calculation,
determination of defect formation energy, computation of dielectric
constants, and more).

Ginestra-AiiDA
interface

Software

The Ginestra-AiiDA plugin allows the exchange of European Materials
Modelling Ontology (EMMO) compliant data from/to the AiiDA database
in both the M2D and D2M workflows. For the M2D workflow, it is
possible to retrieve/import a crystalline structure, retrieve a physical
property, or submit/monitor the property computation. In the case of
the D2M, the interface queries the AiiDA database via the REST-API
looking for materials that match the first block outputs of the first block.

AiiDA-QE interface

Software

The AiiDA-QE interface offers the possibility to access and automatically
control the execution of complex quantum mechanical calculations
performed with the QE suite.

AiiDA-SIESTA
interface

Software

The AiiDA-SIESTA plugin has been designed to run the most general
SIESTA calculations, with support for most of the available options
(limited by corresponding support in the parser).

Analysis of complex
systems

Software/
service

Post-processing simulation tools for the analysis of structural and
electronic properties of disordered systems from Molecular Dynamics
and ab initio simulations for material discovering and material
characterization.

Table 5. List of innovation candidates.

The IP register has been updated accordingly (see Table 6).
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WP

Innovation
candidates

o2k
orE-u

Background IP

Owner

See https://github.com/emmo-|

TERSECT

Type of Protection

Creative Commons CC BY]

IM2D toolbox application

Fore ground IP

Owner & Beneficiaries

IWM + use case partners as

Type of Protection

Creative Commons C(C

1 |Ontology domain [EMMO ontolo
&/ A repo/EMMO 4.0 ontology domain experts BY 4.0
Semantic
interfaces IWM + other, .
(wrappers) SimPhoNy  OSP IM2S SimPhoNy
b e BSD 3-Clause IWM BSD 3-Clause
etween core _ _ OSP-wrapper
<imulation  tools https://github.com/simphony
and OSP-core
2
AiiDA-Core See https://www.aiida.net/ MIT open source EPFL, CNR, ICN2
Properties AiDA framework|AlIDA: EPFL;  AiiDA-SIESTA: see Basic materials workflows
workflows +  ANIDASIESTAfIUPS://EIthub.comsiesta: MIT li (all three) [ advanced workflowsic e 2 1eN2scsic MIT
; i ; ; icense (all three , ,
plugin  + flos|oroject/aiida_siesta_plugin/LIC (Defects, NEB transition-]
scripting package [ENSE-txt; FLOS: "The SIESTA barrier search)
group" (see:
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https://github.com/siesta-
project/flos)
Ginestra™propri hyoalies] el . - GUI interface for AiiDAAMAT c i g AV
" - ied Materials Inc opyri opyri
Ginestra-AiiDA  letary software A2 I Ginestra Plugin AR 2
interface
AiiDA-Core See https://www.aiida.net/ MIT open source AiiDA-POST EPFL MIT open source
AiiDA-QE . ..
[ AiiDA-Core see https://www.aiida.net/ MIT open source EPFL MIT open source
interface
AiiDA-Core see https://www.aiida.net/ MIT open source ICN2 MIT open source
AiiDA-SIESTA AiiDA framework|AIIDA: EPFL; AiiDA-SIESTA: see Further functionalities in
i + AiiDA-SIESTA|https://github.com/siesta- lugin includin Lua
interface _ ps://github.com/siesta MIT license plugin . EPFL, ICN2+CSIC
plugin @start of|project/aiida_siesta_plugin/LIC support) and general
project ENSE.txt purpose workflows
Analysis of
3 BELLO CNR Open source CNR
complex systems

Table 6. IP Register.
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3.2 Mapping activity status

As described in the previous chapter, we revised the D4.5 INTERSECT /nnovation Roadmap by
considering the list of innovation candidates. The Innovation Manager, in cooperation with the
Project Coordinator, assessed the Innovation framework assumptions based on the deliverable
D4.5 with the list of the innovation candidates defined during the Scouting phase.

First, we linked the deliverables to the innovation candidates (Table 7):

WP Innovation Linked Deliverables

D1.5 GUI design and setup

D3.3 First report on IM2D box evaluation through user feedback based on the
Figures of Merit

D2.4 Materials-to-device and device-to-materials syntactic interconnections
D1.6 GUI deployment

All  IM2D platform

D3.4 Impact of stable defect configurations on performances and scaling of
HfO2-based FE- devices

D3.5 Impact of stable defect configurations on the electrical performances of|
Ovonic Threshold Switching (OTS) selectors

D3.6 Second report on IM2D box evaluation

D1.1 Report on use cases and system requirements

1 Ontology
domain D1.3 Report on INTERSECT developed ontologies and MODA
Semantic D2.5 Semantic interoperability of the automated workflows through
wrappers SimPhoNy
D3.1 Atomic defect properties extracted from the electrical measurements on
FE-HfO2-device
Properties D3.2 Atomic defect properties extracted from the electrical measurements on
workflows
5 OTS selectors
D2.3 QE and SIESTA workflows for advanced materials parameters
Ginestra- D2.1 Plugins for code interoperability
AiIiDA
interface D2.8 Realization of Ginestra™ data section on Material Cloud
AiiDA-QE . . -
nterface D2.1 Plugins for code interoperability

www.intersect-project.eu 14
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D2.3 QE and SIESTA workflows for advanced materials parameters

AiiDA-SIESTA [P2-1 Plugins for code interoperability

interface D2.3 QE and SIESTA workflows for advanced materials parameters

D 3.4 Impact of stable defect configurations on performances and scaling of

Analysis of  |Hf02-based FE- devices
3 complex
systems D3.5 Impact of stable defect configurations on the electrical performances of

OTS selectors

Table 7. Connections between innovation candidates and project deliverables.
Then, we performed the innovation assessment using the same criteria adopted in D4.3:

- The Technology Readiness Level (TRL) vs. the Market Readiness Level (MRL) (see D4.3
Annex-1 for further details).
- Theinnovation Risk Matrix (see D 4.3 Annex-1 for further details).

Finally, we controlled the INTERSECT innovation roadmap status adopting the Stage Gate
Model (SGM) approach (see D 4.3 Annex-1 for further details).
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3.2.1 Technology Readiness Level (TRL) vs the Market Readiness Level (MRL)

In Table 8, we ranked the Innovation candidates based on the combination of the TRL and MRL.

wp Innovation ‘ Type TRL MRL
Al [IM2D platform Software 7 4
2 Ginestra-AiiDA interface Software 7 4
2 Properties workflows Software 6 3
3 /Analysis of complex systems  [Software/ service 6 3
2 Semantic wrappers Software 6 3
2 AiiDA-QE interface Software 6 2
2 AiiDA-SIESTA interface Software 6 2
1 Ontology domain RDF-data 5 2

Table 8. TRL and MRL attribution to innovation candidates.

Figure 2 describes the status of the Innovation roadmap starting from the scenario depicted in
D4.3 (based on the INTERSECT deliverable profiles), and proceeding with the actual innovation
situation (based on the innovation candidate profiles).
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Figure 2. TRL — MRL grid. D4.5 vs. current situation.

The IM2D platform is in line with the expected innovation roadmap. During the Project further
innovation has been generated, such as the property workflow, the semantic wrappers, and
the plugins. In general, they are aligned with their corresponding deliverables. On the basis of
this classification, IM2D and the Ginestra-AiiDA interface are the most promising innovation
candidates.

3.2.2 Innovation risk matrix

Along the lines of D4.5, we asked the team members to estimate the risk of each innovation
candidate. The results are summarized in the innovation matrix reported below (Figure 3). The
innovation matrix is also related to the project risk matrix assessed in deliverable D5.2. In D5.2
the risk is related to the product/technology development of the overall INTERSECT project,
which corresponds to the y-axis in the Innovation risk matrix.

Comparing the risk scenarios from D4.5 to D4.8, we concluded that, as for the deliverable case,
most of the innovation candidates have a medium failure probability (45% - 75%), only the
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complete IM2D platform overcomes this failure risk (>75%). In the current scenario, the
majority of innovations are still under development, while a few (such as the interfaces and
the wrappers) are developed and tested. This justifies the position of the product/technology
on top of the y-axis. Regarding the intended market, the innovations are less mature. The
results are not yet exploited, since the business model and the potential market are still under
evaluation. This increases the uncertainty and the probability of failure. As an example, AiiDA-
Ginestra, AiiDA-SIESTA and AiiDA-QE interfaces are identified as a low risk in the project
execution (ref. Foreseen risk table in D5.2, risk #R4). In the innovation risk matrix, all these are
identified as medium risk (45% - 75%) because they are not still validated in the industrial
environment and their market positioning is not defined yet. In the IM2D case, both the risk
matrices (project D4.5, #R1-R2 and innovation D4.8) identify the platform as high risk and high
probability of failure.
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Figure 3. Innovation Risk Matrix. D4.5 vs. current situation.
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3.2.3 Stage Gate Model (SGM)

Following the Stage Gate model approach, we assessed the innovation roadmap described in
D4.5 as shown in Table 9 and Figure 4). In the current stage, we are respecting the innovation
roadmap.

e “Ontology domain”, “Semantic wrappers”, and “Analysis of complex systems” are
positioned at Stage 3 — Development, since they are still under development.

e The interfaces (AiiDA-QE, Ginestra-AiiDA, AiiDA-SIESTA), the properties workflows and
the IM2D platform are at Stage 4 - Testing and validation. In this phase, they are in an
advanced development phase and under testing. In the case of IM2D, the validation
results will be described in D3.6 “Second report on IM2D box evaluation” (M36).

¢ We do not expect to reach the launch phase for the IM2D platform within the end of
the project.

# WP  Innovation Stage Gate

1 All IM2D platform Stage 4 — Testing and Validation
2 2 Ginestra-AiiDA interface Stage 4 —Testing and Validation
3 2 AiiDA-QE interface Stage 4 — Testing and Validation
4 2 AiiDA-SIESTA interface Stage 4 — Testing and Validation
5 2 Properties workflows Stage 3 — Testing and Validation
6 3 Analysis of complex systems Stage 3 — Development
7 2 Semantic wrappers Stage 3 — Development
8 1 Ontology domain Stage 3 — Development

Table 9. Stage gate status of the innovation candidates.
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Figure 4. Stage Gate Model. D4.5 vs. current situation.
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3.2.4 Innovation candidates list

As an entry point of the Assessment phase, we collected the mapping and scouting outputs.
Table 10 summarizes the list of innovation candidates with their main attributes and a tentative
ranking.

Rank WP  Innovation | TRL \ MRL \ Risk

1 All IM2D platform | 7 4 High Stage 4 — Testing and Validation

2 2 Ginestra-AiiDA | 7 4 Medium/ | Stage 4 — Testing and Validation
interface High

3 2 AiiDA-QE 6 2 Medium Stage 4 — Testing and Validation
interface

4 2 AiiDA-SIESTA 6 2 Medium Stage 4 — Testing and Validation
interface

5 2 Properties 6 3 Low/ Stage 4 — Testing and Validation
workflows Medium

6 3 Analysis of 6 3 Medium/ Stage 3 — Development
complex High
systems

7 2 Semantic 6 3 Medium Stage 3 — Development
wrappers

8 1 Ontology 5 2 Medium Stage 3 — Development
domain

Table 10. Results of the Mapping and Scouting phases related to the innovation candidates.
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3.3 Assessment activity status

The table above represents the input for the Assessment phase. Adopting the Innovation
readiness, Innovation management and Market potential indicators, the list of innovation
candidates has been evaluated and ranked by the Innovation Manager. The score table results
are reported in ANNEX 1. In this section we graphically report the results of the survey. The
innovation candidates with a high rank of innovation potential have been qualified as key
exploitable results and moved to the next level, the Exploitation Phase.

3.3.1 Innovation management radar

Innovation Management Indicator

IM2D platform
5.00
) 4.00 Ginestra-Aiida
Ontology domain interface
3.00
2.00
1.00
Aiida-Siesta interface 0.00 Properties
’ Workflows

Analysis of complex

Aiida-QE interface
systems

semantic wrappers
Innovation Management

Figure 5. Innovation Management Radar.
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3.3.2 Market potential radar

Market Potential Indicator

IM2D platform
7.00
6.00 . ..
Ontolosy domain Ginestra-Aiida
gy 5.00 interface
4.00
3.00
2.00
1.00
) . . Properties
Aiida-Siesta interface Workflows

Analysis of complex

Aiida-QE interface
systems

semantic wrappers

=@==Market potential

Figure 6. Market Potential Indicator.
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3.3.3 Innovation readiness radar

Innovation Readiness Indicator

IM2D platform
6.00
5.00 ) B
Ontology domain Gm.estra—Auda
4.00 interface
3.00
2.00
1.00
ii i i Properties
Aiida-Siesta interface [roperties

Analysis of complex

Aiida-QE interface
systems

semantic wrappers

=@==]nnovation readiness

Figure 7. Innovation Readiness Radar.

3.3.4 Innovation maturity level

As mentioned above, instead of using the R-W-W scheme here we adopted the EU standard 4
levels of IMM [1] (described in ANNEX 1). This approach exploits the Innovation management
and Innovation readiness indicators to identify the level of maturity of the innovation. Results
are summarized in Figure 8. The ontology domain, the property workflows, and the semantic
wrappers are in the “exploring zone”. No strategy has been defined so far for exploiting these
innovations. AiiDA-SIESTA is entering the “tech ready” area, where the AiiDAa-QE is already
positioned. The analysis of complex systems, the IM2D platform, and the Ginestra-AiiDA
Interface are the most mature. These results have the chance to be transformed into
marketable products.
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Market Ready

Business Ready

_ Tech Ready
Aiida-QE interface

D
o Ginestra-Aiida
B interface
L IM2D platform '
E Analysis of complex
© systems
E semantic
wrappers
Explorin
P g Aiida-Siesta interface
Ontology . '
domain Properties Workflows
Innovation Readiness -

Figure 8. Innovation maturity level.

3.3.5 Innovation potential factor

At the end of the Assessment phase, the innovation candidates with a high rank of Innovation
Potential Indicator have been qualified as key exploitable results, and moved to the next level,
the Exploitation Phase. Table 11. and Figures 9-10 wrap up the results of the Assessment phase
assigning a percentual rate to each innovation related to the maximum score of the single
indicators (the scores metrics are reported in Annex 1).
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Figure 9. IMI, IRI, IMI scores.
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Innovation potential Indicator score

Ontology domain
Aiida-Siesta interface
Aiida-QE interface

semantic wrappers

Analysis of complex systems
Properties Workflows

Ginestra-Aiida interface

IM2D platform

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00

M Total score

Figure 10. IPI Scores.

. . Innovation
Market Innovation Innovation erformance
Innovation position potential readiness Management R
indicator
IMI IRI IMI
IPI
e 50% 48% 45% 48%
IM2D Platform
68% 58% 40% 55%
Ginestra-AiiDA interface
35% 30% 10% 25%
Properties workflows
Analysis of complex systems 35% 20% 35% 30%
. 15% 0% 30% 15%
Semantic wrappers
- 30% 35% 35% 33%
AiiDA-QE interface
0, 0, 0, 0,
AiDA-SIESTA interface 35% 35% 15% 28%
0, (o) 0, 0,
Ontology domain o 07 1% H

Table 11. Indicator scores of innovation candidates.
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3.3.6 Key exploitable results list

Considering the IPI results, we classified the list of the key exploitable results (Table 12). Since
Ontology domain has an IPl of 5%, this innovation result has not been qualified for the next
phase.

# ‘ WP Innovation ‘
1 All IM2D platform
2 2 Ginestra-AiiDA interface

3 2 AiiDA-QE interface

4 2 AiiDA-SIESTA interface

5 2 Properties workflows
6 3 Analysis of complex systems
7 2 Semantic wrappers

8 1 Ontology-domain

Table 12. Final selection chart of innovation candidates.

DISCLAIMER: This selection chart is only related to the innovation potential of the results in
view of a possible exploitation as individual products. As such, this score IS NOT an indicator of
the quality of the implementation done or of the relevance of this result within the INTERSECT
project.

3.4 Exploitation activity status

Starting from the list of key exploitable results, the Innovation Manager identified the best
business model that can be adopted to maximize the business growth of the results. The plan
will be discussed with the AEB, before its actuation. The exploitation activity is directly
connected with the D4.7 “Business plan assessment and revision”. In this chapter we describe
the suitable business models and we associate them to the exploitable results. D4.7 is
dedicated to the creation of the business model canvas and the identification of the target
market and audience for the key exploitable results.
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3.4.1 Business models description

In this chapter we will distinguish in two main categories:

Free and Open Source Software (FOSS) models
Revenue models.

Open Source business models

According to the European Materials Modelling Council (EMMC) White paper “Business models
and sustainability for materials modelling software”, the following business models based on
Free and Open Source software [2] [3] [5] are available:

Loss-leader/market positioner: use open source software to create or maintain a
market position for proprietary software (e.g., an open source client creates a market
for a proprietary server).

“Widget frosting”: publish open source drivers for proprietary hardware, both for peer
review benefits and also to allow operating system vendors/maintainers to adapt the
driver to future changes in system interfaces.

Consulting: use expertise in an open source product to drive revenue for packaging
and/or consulting services (e.g., OpenFOAM).

Accessorising: sell books or other accessories to open source products (e.g., O’Reilly
publishers).

“Free the future, sell the present”: sell a proprietary product with a license that
guarantees open source release after a certain time, in order to guarantee future
maintainability to prospective customers (e.g., Alladdin, GhostScript).

“Free the software, sell the brand”: charge for the branded, trademarked, tested, and
certified version of an open source product (e.g., RedHat, SUSE).

Revenue Models

Software businesses derive revenue in a number of different ways [4]. A typical business model
is based on a hybrid approach utilizing a range of revenue models. Revenue Models relevant
to materials modelling software include:

Revenue model for the product

Perpetual license: sell a software product at a set price and profit from the sales. Is not
a recursive business. Software is always sold for an upfront price. Charge fees are
guoted every year for the maintenance of the software.

Subscription: offer a time-based recursive business, which lets the customer use the
software product for a certain amount of time and/or a number of users.

In-app purchases/Freemium: part of the software product’s functionality is for free
and the customer will pay to enable additional features. Another option is to set a ‘trial
period’ and let users enjoy all the features for a limited amount of time.
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Revenue model for services

e Support / consulting: let the product completely free and get revenue from support/
consulting services. It is time limited, not recursive and focused on specific topics. It is
a suitable business model for academic institutions.

¢ Customization: revenue from end customer product customization.

Government funding: governments provide grants for funding the development and
sustainment of the software. Once a grant is awarded, the revenue stream is virtually assured
for a limited period of time.

3.4.2 Key exploitable results

We have identified the best business model for each key exploitable result (Table 13):

Business Model

Key exploitable result

Free and Open Source

Revenue models

Software (FOSS)
1 IM2D platform Consulting Subscription to Ginestra™
Support / consulting
2 Ginestra-AiiDA interface Consulting
Government funding
3 IAiiDA-QE interface Consulting Government funding
Support / consulting
4 IAiiDA-SIESTA interface Consulting
Government funding
5 Properties workflows Consulting Government funding

Support / consulting revenue models
6 IAnalysis of complex systems
Government funding

7 Semantic wrappers Consulting Government funding

Table 13. Business model associated to key exploitable results.
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4. Conclusions

In this deliverable, the INTERSECT innovation management plan has been assessed and revised
from the D4.5 version. Starting from the Innovation roadmap defined in D4.5 and analyzing the
project deliverable plan, we performed the Scouting activity through the innovation radar
survey and we identified the list of innovation candidates. We further performed a review of
the Mapping phase and of the innovation roadmap based on the innovation candidates list
using the same criteria. During the Assessment phase, the key exploitable results have been
classified by ranking the innovation candidates with the IPl. At the end, we associated the
appropriate business models to the innovations during the Exploitation phase. The business
model canvas, and the market insight will be investigated in D4.7.

Even though the INTERSECT project is mainly focused on the IM2D platform, as a result of the
IM process we identified other six promising candidates that can be exploited independently
as key innovation results.

P\

\
oject y
| Innovation N Innovation
| roadmap candidates
/ / )
/
: /
/
g
4 /

Figure 11. Innovation management actions and results.

Innovation
roadmap
review
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Business
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ACRONYMS

AEB - Advisory and Exploitation Board
D2M - Device-to-Material

DoA - Description of the Action

EMMC - European Materials Modelling Council
EMMO - European Materials Modelling Ontology
EU - European Union

FOSS - Free and Open Source Software
GUI - Graphical User Interface

IM - Innovation Management

IM2D - Interoperable Material-to-Device
IMI - Innovation Management Indicator
IMM - Innovation Maturity Model

IP - Intellectual Property

IPI - Innovation Potential Indicator

IPR - Intellectual Property Rights

IR - Innovation Readiness

IRl - Innovation Readiness Indicator
M2D - Material-to-Device

MPI - Market Potential Indicator

MRL - Market Readiness Level

OTS - Ovonic Threshold Switching

QE - Quantum ESPRESSO

R-W-W - Real-Win-Worth

SGM - Stage Gate Model

TRL - Technology Readiness Level

WP - Work Package
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IM2D RADAR SURVEY

INTERSECT

QUESTIONS

INTERSECT

Innovation Radar questionnaire

ANSWERS

1} Desaibe the innovation {in less than 300 dharadas spaces
induded):

IMZD is an integrated, stan dardized, interoperable software platform
conceivedforthe dired and easy exploitation by industrial usersto
accel erate the development of emerging electronic devices such as
FeFET, memristors {PCW, RRAM), and selectors,

IMZD is a multi- physics, multi-model, multi-equation, hierarchical and
scale-reversible model for material-to- device and device-to-material
optirmization for an easier exploration of the material workspace from
an electronic device-orientedindustrial perspedive

2} 1stheinnovation developed within the projed:..:
2l Unde desdopmant
b Alreacy davdloped but notyet bang eqloitad L
d baingeqloited ]
3) Charadterise the type of innovation {only to be answered if 2b or 2¢
is sdected)
- Significanty inmproved produd: O
- Mew produd [l
- Sicpificantly improved serd celedaast aoreutingones) |
- Mew senvice (oot consuitingones) - Significantly improved proosss ]
- Mew process 1
- Senificantly improved markeingrmathod ]
- e rrarkatingmethod 1
- Significantly improved organisationd method O
-Mew orgenissiond method - Conaultingsanices O
-Cther O
(411 f other, please gpecify:
5) tharadterise the macro type of innovation {only to be answered if]
"under devd opment" is seledted for G2F
-Produd
- Marketingmethod [l
- Crepnisstional method |
-Proosss 1
- Sanvice (honroonsuting 1
- Conedtingssnice O
- Do nt: know ek 0
6} will the innovation be introduced to the market or deployed within
apartner:
al Introducad newto thermarke: (oommerda eqatation)
£ Deployed withinaparng (intemal eploitation: Changssinorganisaicn. |
rew intarmd processesimdlanatad, g
< Mo egloitaionplanned |
711 no eploitation planned, please explain why no eloitationis
plamned {aswer only if 6{Q is sdeded)
8) Is there a dear owner of the innovation in the consortium or
multiple owners?
-Adesr onwna ]
-Mutipleownas

|9)Indicatew10isthe"0w1er' oftheinnovation ...

All the consortium members

www.intersect-project.eu

36


http://www.intersect-project.eu/

HORIZON2020

Deliverable D4.8
Innovation management assessment and revision

INTERSECT

10) Indicatethe stepis) already done{or are foreseen) in the projedt in
order to bring the innovation to {or doserto) the market {answer only
if6lalis selected)

Done

Planned

Mot
Planned |Desirablel

technology Trandern

X

ncustrial researchteam of cneof ther company' sbusinessunitsin projed: adivities

X

Pilot]

X

Capitd Insestment VG Angg, Cther)

Investrment from publicAutority hatonal, redonal)

Buisiness Plan

Pretobypin

Marker sudy]

Cemorsration o Tesingadivities

Feadhility Study|

N B B E

Launch a Sart Lo or Spin off]

Cither]

[LL)If other, please spedify |

12} Indicate which partidipantis) (up to a madmum of 3) isfare the key|
organisation{s) in the projet ddivering this innovation. For ead of
these identify underthe next quedtion their needs to fulfil their market
potential. Orgl: Org2: Orgs:

EPFL, CMR, ANMAT

13} Indicatetheir needs to fulfil their market potentia A

Irnesstor
resclines

Training

frvestor
irtrogiid
lors

Expardin
toltega

maore achie

marka

Matorlg
n

Partrers
hip with

TR

ncubatt

Sartup
aceerat
or

EPFL

AAAT]

14) When do you eped that such innovation coud be
commerdalised? {answer only if 6{a) is selected)

-Lessthan Lyesr

-Between 1 and 2 vears

-Baween3 andSyears

-IMorethan 5 vears

() ]

15) Have arwy of the project partners.. {only to be answered if "Done"
o "Plahned in Projedt” is chosen for 10,5 "lnvestment from public
authority")

a) dready applied for aupport from private investors

b) dready applied for investamnant from public authorities

) Flarning to start dissussions with private or publicinvestors

O =10

16) Wwhich partners are in discussion with investors {or are planning|
uch disausdons)?

www.intersect-project.eu
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ONTOLOGY DOMAIN RADAR SURVEY

INTERSECT

QUESTIONS

INTERSECT

Innovation Radar questionnaire

ANSWERS

induded):

Dormain ontology to describe all relevant representational primitives
indudeinformation about theirmeaning and constraints on their

1} Descaribe the innovation {in less than 300 dharaders spaces]iogically consistent application. Ontology defines a set of

representational primitives with which to model a domain of
knowledze or discourse. The representational primitives are typically
dasses [or sets), attributes {or properties), and relationships {or
relations among class mernbers).

2} Istheinnovation devd oped within the projedt..:
& Unds developmart
b Already devdopad bk notyet bangeqotad ]
dbaingeploited O
3} Characterise the type of innovation {only to be answered if 2b or 2d
is seled ed)
- Sherificantly improved produd ]
-MNew produd ]
- Sgrificantly improved senvice (eoget coredtingones) O
- New sanvica(edxept aonsudtingones) - 9anificanty improved process O
-New proes O
- Sierificantly improved merkaingmethod O
-New markatingmethod 1
- Sierificantly improved orcarisatonal mathiod ]
- MWew organisationd method - Conadling servioes 1
-Otha ]
[91f other, please edfys |
5) Charadterise the macaro type of innovation {only to be answered if]
"under development” is sdeded for Q23
-Product O
-Marketing rethod O
- Oroenisationd method |
-Process O
-Sandeanon-consulting O
- Conadttingsavice ]
- Donot knoweyet [l
6} Will the innovation be introduced to the market or deployved within|
|a partnen
& | ntroduced new to themarke: loommardal exploitation) L
1) Deployed within a partner (intamal eqldtation: thangesin organisation,
e intarmal processss implamented, g |
d Mo eplatationplanned [
F1fno exploitation planned please explain why no exploitationis
Lplanned {(answer only if 6{d) is seled ed) the ontologieswill be open source
8} Is there a dear owner of the innowation in the consortium or
multiple owners?
-Adear owner 1 |
- Multifdeownes |

[9) Indicate who is the "owner” of the imovation: ... |

1WA + use case partners as domain experts
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10} Indicate the step{s) dready done {or are foreseen) in the projedt in
order to bring the innovation to {or doser to) the market {answer only|
if6(a)is seled ed)

Done

Flanned

Mot
Planned

Desirablel

technology Trande

ncustial ressarch team of one of thelr company's business unitsin projedt adthvities

Pilet

Capital | mviestiment [VE, Angel, Cthen

|westment from publicAuronity (national, regonal)

BudnessFlan|

Protobtynin

M arket study|

Danoretration o Testingadhities

Feasibility Suchy]

Launch a Start up or Spin off

Cthe

(11} If other, please pedfy |

12} Indicate which partidpant{s) {up to a maximum of 3} ig are thekey
organisation(s] in the project delivering this innovation. For eadh of|
these identify under the next question their needs to fulfil their market
potential. Orgl: Org2: Org3:

FRAUNHOFER Wi

INTERSECT

13} Indicate their needs to fulfil their market potential

Irnesstor
readines
s
Trafning

Irvestor
irtroclic
tiars

Biz Flan
daslon

Expanct
rgto
ore

marke

tegal

advice

Mertorig
n

Partners
Howth
aher
COmEaYy

frcuibats

Sartip
acogerat
or

FRAUNHOFER W

X

14} When do you eped that sud innovation could be
commerdalised? {answer only if 6{a) is selected)

-lessthan 1 year

- Between 1 and?2 years

- Bawesn 3and5 years

- Morethan Syvears

(g} |

15} Have any of the projedt partners.. {only to be answered if "Done”
or "Panned in Projed" is dhosen for 10,5 "Investment from public
authority")

a)already spplied for support from privateinvestors

b already spplied for investament from publicauthorities

(0

cIFlaringto sart dscussions with privats or publicinestars

16} Which partners are in discussion with investors {or are planning
such disaussions)?
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GINESTRA-AIIDA INTERFACE RADAR SURVEY
INTERSECT

QUESTIONS

INTERSECT

Innovation Radar questionnaire

ANSWERS

1} Desaibe the innovation {in less than 300 charaders, spaces
included}

INTERSECT Ginestra-aiiDaA plugin allows to exchange EMMO compliant
data from/to AiiDa database in both the M2D and D2M workflows. For
W20 workflow, It is possible to retrieve fimport a crystalline structure,
retrieve aphvsical property, orsubmit/monitorthe property

com putation. incase of D2M the interface queriesthe AiiDA database
viathe REST-API looking forthe mate rials that match the outputs of the
first block.

Query may be refined according to specificfilters: candidate materials
list, varizbility range for the parameter, concatenation of multiple
conditions (e.g. the material should satisfy both the band- gap and the
die le ctric constant value s).

2}15 the innovation developed withinthe projed ...
a) Under developrrent ]
b} Already developed but not vet being exploited
c) being exploited ]
3) Charadterise the type of innovation {onlyto be answered if 2b or 2¢
is selected)
- denifiesntly irrproved produc:
- Mew product |
- dnificantly improved service (except consultingones) |
- Mew service [except consulting ones - Significantly inproved process 1
- Mew process O
- Snifieantly inrproved rrerketing riethod O
- Mew rrarketing rrethod O
- Sgnificantly immproved organisationa method O
- Mew orgenisational method - Consulting senvices |
- Cther O
[4)1f other, please specify: [
5) Charaderise the macro type of innovation {only to be answered if]
"under development” is seled ed for Q2):
- Product
- Marketingrrethod O
- Organisational rethod O
- Process M
- Service (hon-consutting) M
- Conzulting service 1
- Do not know vet O
6) Will the innovation be introduced to the market or deployedwithin
apartner:
al Int roduced new to the merket (cormmerdia exploitation)
b} Deployedwithina partner (ntema exploitation: Changesin organisation, 0
new intema processesirmplerented, etc.)
) Mo exploitation planned 1
711f no exploitation planned, please explain why no exploitaion is
planned {answer only if 6{c) is sdedtedl)
8) Is thare a dear ownar of the innovation in the consortium or|
multiple owners?
- Acear owner [¥] |
- Multiple owners | |

| 9) Incdicate who is the " ownar ofthe innovation: ...

www.intersect-project.eu
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Deliverable D4.8
Innovation management assessment and revision

INTERSECT

10} Indicate the stepis) dready done {or are foreseen) in the projedt in
order to bringtheinnovation to {or doserto) the market {answer only
if 6{a) is seledt ed} Done

Planned

Mot
Flanned

Desirable|

technology Trander

X

ncustrial researchtesn of one of thealr cormpany'sbudnessunitsin projed: adivites X

Pilot] X

Capital |mvestrent (VG Angel, Other)

Investmeant from public Autarity (nationd, regioral)

Budness Han|

Prototyplng X

I arker study|

Cemonstration or Testing adivitieq X

Feaasibility Study] X

Laund & Start up or Soinoff

Cther]

[L1) If other, please specify |

12} Indicate which partidpart{s) {up to a madmurm of 3} isf are the key
organisation{s) in the projed delivering this innowvation. For each of
these identify under the next quedtion their needs to fulfil their market
potentia. Orgl: Org2: Org3:

AMAT

frwestar
reqdnes
s

Training

13} Indicate their needs to fulfil their market potential

Investor
irtrocbat
iors

Eiz Fan
davelon
et

Exparcn

more
marlket

Legal
achioe

Merforig
n

Partnes
hin with
other
feelsattel

inoubal
an

Fartp
socgerat

AMAT

X

14] when do you exped that such innovation ocould be
commerdalised? {answer onby if 6{a) is seled ecl)

-Lessthen 1yvesr

-Between 1 and2 years

-Between3 andS years

] () ]

-Morethan Syears

15} Have arw of the project partners... {only to be answered if "Done"
o "Planned in Projed" is chosen for 10,5 "Irnvestment from public
authority")

&) already appliedfor support from privake investors

k) already applied for investament from public authorities

C OO

4 Planning tostart dsaussions with private or publicinvestors

16] Which partners are in disausdon with investors {or are planning|
such discussions)?

www.intersect-project.eu
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Deliverable D4.8
Innovation management assessment and revision

PROPERTY WORKFLOW RADAR SURVEY

INTERSECT

QUESTIONS

INTERSECT

Innovation Radar questionnaire

ANSWERS

1) Describe the inhovation (in less than 300 charadters spaces
induded):

specificworkflows for advanced on-demand properties (e.g., structural
import data and relaxation, band structure caleulation, determination
of defect fommation energy, computation of dielectric constants, and

2} 1stheinnovation developed within the projed..:
8l Unde devsloprment Il
b Alreacly daveloped but nat yatbeing el oitad
) bangegloited 1
3} Charadterise the type ofinnovation {only to be answered if 2b or 2¢
isselected)
- Sgpificantly improved produds
- Mew produd []
- Aonificantly improved sendce lexcapt consulting ores) |
- Newy sanviceleept amnsutingones) - Significantly improved process 0
- Mew process ]
- Sepificantly improved marketing method O
- Mew marketing rmethod ]
- Senificantly improved orcanisaiond method []
- Mew organisational rmethod - Consutingservices O
- Cther 0
|4)Ifother, please specifin |
5} Charadterise the macro type of innovation {only to be answered if
"under development” isseleded for Q23
- Produd |
- Marketingrmethod []
- Oropnisational method 1
- Procsss 0
- Senvice{nontconaulting)
- Consutingsanvice O
- Do not know et 1
6) Will the innovation be introduced to the market or deployed within
a partnen
2 Introduced new to the market loommerdal exploitation) ]
b} Deployed within a partne (internal explaitation: thangesinorganisation,
naw intanal proessesimplamented, et
) Mo eqloitation planned Il
711f no exploitation planned, please explain why no eploitation is
|planned {answer only if 6{c)is sdeded)
8) Is there a dear owner of the innovation in the consortium or
multiple owners?
- Adear owner [l
- Multiple owners

|9)Indcate\.hh0isthe "owner™ of theinnowvation: ... |

ERFL, CNR, ICNZ2+CS1C
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Deliverable D4.8
Innovation management assessment and revision

INTERSECT

10} Indicate the stepis) dready done {or are foreseen) in the projedt in
order to bringtheinnovation to {or doserto) the market {answer only

MNat

if 6{a) is seledt ed} Done | Planned | Planned [Desirable|

technology Trander X

ncustrial researchtesn of one of thalr cormpany' sbudness unitsin projed: adivities X
Pilot] X
Capital |mvestrent (VG Angel, Other) X

Investmeant from public Autarity (nationd, regioral) X
Budness Han| X

Prototyplng X

Markea sudy X

Cemonstration or Testing adivitieq X

Feaasibility Study] X

Laund & Start up or Soinoff

Cther]

[L1) If other, please specify |

12} Indicate which partidpart{s) {up to a madmurm of 3} isf are the key
organisation{s) in the projed delivering this innowvation. For each of
these identify under the next quedtion their needs to fulfil their market
potentia. Orgl: Org2: Org3:

EPFL, CMR, [CH24CS|C

fruvestar , Exparcn FParthers
irvestor (Biz Flan e . | Fatp
13} Indicate their needs to fulfil their market potential readines irtrodbidt (cevelgp te LEga.f Mertorig|fo with b socgerat
5 ) more advice | other an
- s et o
Training marlket oIy
EPFL X X
R X X
legrSiac]e X X
14] when do you exped that such innovation ocould be
commerdalised? {answer onby if 6{a) is seled ecl)
-Lessthan Lyesr O
-Babween 1 and 2 yegrs |
-Between 3 and 5 yerrs
-Meorethan Sysars O
15} Have arw of the project partners... {only to be answered if "Done"
o "Planned in Projed" is chosen for 10,5 "Irnvestment from public
authority")
&) already appliedfor support from privake investors ]
k) already applied for investament from public authorities O
4 Planning tostart dsaussions with private or publicinvestors ]
16] Which partners are in disausdon with investors {or are planning|
such discussions)? EPFL CNR, ICN 2+CSIC for Horizon Europe
www.intersect-project.eu 43
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Deliverable D4.8
Innovation management assessment and revision

ANALYSIS OF COMPLEX SYSTEM RADAR SURVEY

INTERSECT

QUESTIONS

INTERSECT

Innovation Radar questionnaire

ANSWERS

1) Describe the inhovation (in less than 300 charadters spaces
induded):

Abinitio and physical modeling on-demand for material discovering
and material characterization.

2} 1stheinnovation developed within the projed..:
8l Unde devsloprment [v]
b Alreacly daveloped but nat yatbeing el oitad I
) bangegloited 1
3} Charadterise the type ofinnovation {only to be answered if 2b or 2¢
isselected)
- Sgpificantly improved produds |
- Mew produd []
- Aonificantly improved sendce lexcapt consulting ores) |
- Newy sanviceleept amnsutingones) - Significantly improved process 0
- Mew process ]
- Sepificantly improved marketing method O
- Mew marketing rmethod ]
- Senificantly improved orcanisaiond method []
- Mew organisational rmethod - Consutingservices O
- Cther 0
|4)Ifother, please specifin |
5} Charadterise the macro type of innovation {only to be answered if
"under development” isseleded for Q23
- Produd |
- Marketingrmethod []
- Oropnisational method 1
- Procsss 0
- Senvice{nontconaulting) []
- Consutingsanvice
- Do not know et 1
6) Will the innovation be introduced to the market or deployed within
a partnen
2 Introduced new to the market loommerdal exploitation)
b} Deployed within a partne (internal explaitation: thangesinorganisation, 0
naw intanal proessesimplamented, et
) Mo eqloitation planned Il
711f no exploitation planned, please explain why no eploitation is
|planned {answer only if 6{c)is sdeded)
8) Is there a dear owner of the innovation in the consortium or
multiple owners?
- Adear owner v
- Multiple owners I

| 9} Indcate who is the "owner" of theinnowation: ...

CNR
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Deliverable D4.8
Innovation management assessment and revision

INTERSECT

10} Indicate the stepis) dready done {or are foreseen) in the projedt in
order to bringtheinnovation to {or doserto) the market {answer only
if 6{a) is seledt ed} Done

Planned

Mot
Flanned

Desirable|

technology Trander

X

ncustrial researchtesn of one of thalr cormpany' sbudness unitsin projed: adivities

Pilot]

Capital |mvestrent (VG Angel, Other)

Investmeant from public Autarity (nationd, regioral)

P

Budness Han|

Pratatyping

I arker study|

Cemonstration or Testing adivitieq

Feaasibility Study]

EL N L

Laund & Start up or Soinoff

Cther]

[L1) If other, please specify |

12} Indicate which partidpart{s) {up to a madmurm of 3} isf are the key
organisation{s) in the projed delivering this innowvation. For each of
these identify under the next quedtion their needs to fulfil their market
potentia. Orgl: Org2: Org3:

CNR

frwestar
reqdnes
s

Training

13} Indicate their needs to fulfil their market potential

Investor
irtrocbat
iors

Eiz Fan
davelon
et

Exparcn

more
marlket

Legal
achioe

Merforig
n

Partnes
hin with
other
feelsattel

inoubal
an

Fartp
socgerat

4Rl

X

14] when do you exped that such innovation ocould be
commerdalised? {answer onby if 6{a) is seled ecl)

-Lessthen 1yvesr

-Between 1 and2 years

-Between3 andS years

] () (]

-Morethan Syears

15} Have arw of the project partners... {only to be answered if "Done"
o "Planned in Projed" is chosen for 10,5 "Irnvestment from public
authority")

&) already appliedfor support from privake investors

k) already applied for investament from public authorities

C OO

4 Planning tostart dsaussions with private or publicinvestors

16] Which partners are in disausdon with investors {or are planning|
such discussions)?

www.intersect-project.eu
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Deliverable D4.8
Innovation management assessment and revision

SEMANTIC WRAPPERS RADAR SURVEY

INTERSECT

QUESTIONS

INTERSECT

Innovation Radar questionnaire

ANSWERS

1} Desaibe the inmovation (in less than 300 dharaders gpaces)
included):

Semanticinterfaces (wrappers) between simulation tools and OSP-
core. Wrappers arethe backbone of the interoperability enabling data
sharing and transfer between application s, WRAPPERS can be
understood as “bricees” in software development that enable not
only the intercommunication between different tools, but alsothe
exchange of meaningful information that can be understood by any
tool that “speaks” the same language, Using thewrappers, Symphony
analyses the specific u se case from user spedfication and identifies
what kind of data and information needs to be exchanged and seleds
the most appropriate workf low that will be operated by the

si rnul ation

2} Isthe innovation dewvd oped withinthe projedt....

Al Lnoer dard et

1) Alreacy devd oped but notyet beingegloitad

lbangegted

C|Ojx

3) Charadterise the type of innovation {only to be answered if 2b or 2¢|
is seledtecl)

- Sicrificanthy improvedprodud

- MNewy procud:

- Sigrificanthy irmproved senvice (exogot conautingones)

- Mew sanviaelexgpt aonadtingones) - Sgificartly improved progess

- e process

- Sicnificantly improvedmarkasdng mathod

- Mew rrarkaingmathod

- Sicrificanthy improved orcanisat oral msthod

- Mew organi sstional method - Consuting services

-Cther

JOopooopooopoQ

[ 1f other, pleasespecifis |

5) Charad erise the maao type of innovation {only to be answered if]
"under devd opment” issded ed for Q2

-Produd

- IMarkaingrnethod

- Cregrisationd mathod

-Process

- Sanviceinorraonadting

- Corautingsenvice

- Donck know et

1= (COoiciojo

6) Will the innowvation be introduced to the market or deployed within
apatnen

Al Inroducad newtothe marka: (oonrerdal eqloitatdon)

O

b2 Dedloyad withina partna (nternd eploitation: thangesinorgerisatdon,
rewirtard proceseesinplemated, g

)Mo eqloitztion planed

H

A 1f no eploitation planned, please explain why no exqoloitation is
planned answer onby if6{dis sdeded)

‘thewrappers will be open source

8] Is thae a dear owner of the innovation in the consortium or|
ultipl e owners?

-Adea owne

-Mutipleowras

[9) Indicate who isthe "owner" of the innovatior ... |

Fraun hof er v

WWW.

intersect-project.eu
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Deliverable D4.8
Innovation management assessment and revision

10} Indicate the step{s) dready done {or are foreseen) in the projedt in
order to bring the innovation to {or doser to) the market {answer only|
if6(a)is seled ed) Done

Flanned

Mot

Planned

Desirablel

technology Trande

ncustial ressarch team of one of thelr company's business unitsin projedt adthvities

Pilet

Capital | mviestiment [VE, Angel, Cthen

|westment from publicAuronity (national, regonal)

BudnessFlan|

Protobtynin

M arket study|

Danoretration o Testingadhities

Feasibility Suchy]

Launch a Start up or Spin off

Cthe

(11} If other, please pedfy |

12} Indicate which partidpant{s) {up to a maximum of 3} ig are thekey
organisation(s] in the project delivering this innovation. For eadh of|
these identify under the next question their needs to fulfil their market
potential. Orgl: Org2: Org3:

Fraunhofer Wi

INTERSECT

Irnesstor
readines
s
Trafning

13} Indicate their needs to fulfil their market potential

Irvestor
irtroclic
tiars

Biz Flan
daslon

Expanct
rgto
ore

marke

tegal

advice

Mertorig
n

Partners
Howth
aher
COmEaYy

frcuibats

Sartip
acogerat
or

Fraunhofer W

X

OreR

Qr3]

not really applicablesince it is open source

14} When do you eped that sud innovation could be
commerdalised? {answer only if 6{a) is selected)

-lessthan 1 year

- Between 1 and?2 years

- Bawesn 3and5 years

(g} |

- Morethan Syvears

15} Have any of the projedt partners.. {only to be answered if "Done”
or "Panned in Projed" is dhosen for 10,5 "Investment from public
authority")

a)already spplied for support from privateinvestors

b already spplied for investament from publicauthorities

1 3O

cIFlaringto sart dscussions with privats or publicinestars

16} Which partners are in discussion with investors {or are planning
such disaussions)?

noneg

www.intersect-project.eu

47



http://www.intersect-project.eu/

HORIZON2020

Deliverable D4.8
Innovation management assessment and revision

AlIDA- QE INTERFACE RADAR SURVEY

ANTERSECT

QUESTIONS

INTERSECT

Innovation Radar questionnaire

ANSWERS

1} Desaibe the innowvation {in less than 300 charaders, gaces)
indudedk

The Aiicla CE interface offers the possibility to access and automatically
control the execution of omplex guantum mechanical calculations
performed with the OF suite. Quanturn Espresso is a suite of open-
source codes foreledronic-strudure calculations from first prindples,
based on density-functional theory, planewaves, and
pseudopotential s,

2]} Isthe innovation devd oped withinthe projed:..:

a) Uncler desdopment

b Already developed bt notyet baingeploited

o) beingeqloited

]| |

3) Characterise the type of innovation {only to be answered if 2b or 2¢
is selected)

- Significantly improved produd

-Neaw produd

- Sonificaty inproved sarviceledaot conaulingones)

- New sanvice{eoget conadling ones) - Significartly improved process

- Meaw prooess

- Siqnificantdy improved markaingrmathod

-Naw markatingrmethod

- Sgnificartdy inproved ongani sationsl method

-Neaw organisstional method - Gonaulingsandoss

- Cthe

OpoOogoopEa®

[0 1f other, please spedfy

5) Charaderise the maao type of innovation {only to be answered if
"under devdopment” is sded ed for Q23

-Produd:

- M arkaingrmeathod

- Orggnisational method

-Process

- Sanvice (non-conaulting

- Conadling sandce

- Donct kroweyet

L |CO|OE(=

6} Will the innovation be introduced to the market or deployved within
apartnen

a) | rtroducad new to the marker lnormmerdal equloitation)

&

b} Deployed withina partner (intand eqlottation: Changes inorganisation,
newintema proosssesimplananted, etc)

)Mo eqloitation planned

71 1f no exploit ation planned, please explain why no exploitation is
| planned {answer onby if 6{A) is seledted)

8) Is there a dear owner of the innovation in the consortium or
multiple owners?

-Adesr owne

-Multiplecwners

O| =l

[91 Incicate who isthe "owner ofthe innovatiort ...

EPFL

WwWwW
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Deliverable D4.8
Innovation management assessment and revision

INTERSECT

10} Indicate the stepis) dready done {or are foreseen) in the projedt in
order to bringtheinnovation to {or doserto) the market {answer only
if 6{a) is seledt ed} Done

Planned

Mot
Flanned

technology Trander

X

Desirable|

ncustrial researchtesn of one of thalr cormpany' sbudness unitsin projed: adivities

Pilot]

Capital |mvestrent (VG Angel, Other)

Investmeant from public Autarity (nationd, regioral)

Budness Han|

Prototyplng X

I arker study|

Cemonstration or Testing adivitieq X

Feaasibility Study] X

Laund & Start up or Soinoff

Cther]

[L1) If other, please specify |

12} Indicate which partidpart{s) {up to a madmurm of 3} isf are the key
organisation{s) in the projed delivering this innowvation. For each of
these identify under the next quedtion their needs to fulfil their market
potentia. Orgl: Org2: Org3:

AMAT

frwestar
reqdnes
s

Training

13} Indicate their needs to fulfil their market potential

Investor
irtrocbat
iors

Eiz Fan
davelon
et

Exparcn

more
marlket

Legal
achioe

Merforig
n

Partnes
hin with
other
feelsattel

inoubal
an

Fartp
socgerat

14] when do you exped that such innovation ocould be
commerdalised? {answer onby if 6{a) is seled ecl)

-Lessthen 1yvesr

-Between 1 and2 years

-Between3 andS years

] () (]

-Morethan Syears

15} Have arw of the project partners... {only to be answered if "Done"
o "Planned in Projed" is chosen for 10,5 "Irnvestment from public
authority")

&) already appliedfor support from privake investors

k) already applied for investament from public authorities

C OO

4 Planning tostart dsaussions with private or publicinvestors

16] Which partners are in disausdon with investors {or are planning|
such discussions)?

www.intersect-project.eu
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Deliverable D4.8
Innovation management assessment and revision

AIIDA-SIESTA INTERFACE RADAR SURVEY

INTERSECT

QUESTIONS

INTERSECT

Innovation Radar questionnaire

ANSWERS

1} Describe the innovation {in less than 300 dharacters, spaces|
induded}

TheSIESTA program is able to perform, in a single run, the computation
of the eledronic structure, the optional relaxation of theinput
structure, and afinal analysis step in which avariety of magnitucdes can
be computed: band structures, projeded densities of states, etc. The
operations to be caried out are specified in a very flexible input
format. AiiDA-SIESTA plugin has been designedto be able to run the
rost zen eral SIESTA cal cul ati on, with support for most of the available

2} Isthe innovation deve oped within the project..:

2} Under dardopment

b Already developad bk not vt baing el oitad

clbdng eqploted

O|=|=

3) Charad erise the type of innowvation {only to be answered if 2b or 2¢
is seleded)

- Sienificanty improwved produd

-Mew produd

- Sigificartdy improved senvice eoect consultingones)

-INaw senvice (2oert mneutingones) - Significanty improved process

-MNew prooess

- Sicnificanty improved marketingrmethod

-Mew marketingmethod

- Significantty improved organisationd mathiod

-MNaw orcanisationd method - Consutingsanvicas

-Cthe

[ I o

[41 1f cther, please spedifis [

5) Charad erise the macro type of innovation {only to be answered if
"under development” is seled ed for G2}

-Produd:

-Marketingmethod

- Organisational mecthod

-Process

- Sanvice{non-conadlting

- Conaulingsandoe

-Donck know'wet

o o

6) Will the innovation be introduced to the market or deployed within
a partnen

a)Introducad new to thermarka: (ommerdd eqloitation) 0
b Deployedwithina partna intemd eploitation: Chandgesin organisation, ~
Py irbermd processss implamarted, &)

)Mo eqploitation glannad Il

71 1f no exploit ation planned, please eqlain win no exploitationis
planned {answer only if 6[d is seleded)

8) Is there a dear owner of the innovation in the consortium or
multiple owners?

-Acdes owne

-Mutiple owners

O &l

|9) Indicate who isthe "owner" of the innovation: ... |

EPFL ICHN24+CSIC
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Deliverable D4.8
Innovation management assessment and revision

INTERSECT

10} Indicate the stepis) dready done {or are foreseen) in the projedt in
order to bringtheinnovation to {or doserto) the market {answer only
if 6{a) is seledt ed} Done

Planned

Mot
Flanned

Desirable|

technology Trander

X

ncustrial researchtesn of one of thalr cormpany' sbudness unitsin projed: adivities

Pilot]

Capital |mvestrent (VG Angel, Other)

Investmeant from public Autarity (nationd, regioral)

Budness Han|

Prototyplng X

I arker study|

Cemonstration or Testing adivitieq X

Feaasibility Study] X

Laund & Start up or Soinoff

Cther]

[L1) If other, please specify |

12} Indicate which partidpart{s) {up to a madmurm of 3} isf are the key
organisation{s) in the projed delivering this innowvation. For each of
these identify under the next quedtion their needs to fulfil their market
potentia. Orgl: Org2: Org3:

EPFL, ICM24HCSIC

frwestar
reqdnes
s

Training

13} Indicate their needs to fulfil their market potential

Investor
irtrocbat
iors

Eiz Fan
davelon
et

Exparcn
to

more

marlket

Legal
achioe

Merforig
n

Partnes
hin with
other
feelsattel

inoubal
an

Fartp
socgerat

CH243 0

14] when do you exped that such innovation ocould be
commerdalised? {answer onby if 6{a) is seled ecl)

-Lessthen 1yvesr

-Between 1 and2 years

-Between3 andS years

-Morethan Syears

] () (]

15} Have arw of the project partners... {only to be answered if "Done"
o "Planned in Projed" is chosen for 10,5 "Irnvestment from public
authority")

&) already appliedfor support from privake investors

k) already applied for investament from public authorities

C OO

4 Planning tostart dsaussions with private or publicinvestors

16] Which partners are in disausdon with investors {or are planning|
such discussions)?

www.intersect-project.eu
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Deliverable D4.8

Innovation management assessment and revision

Market potential scorecard

INTERSECT

Market potential

Scoring

IM2D
platf
orm

Gine
stra-
AiiD

inte
rfac

Pro
pert
ies
Wor
kflo
ws

Anal
ysis
of
com
plex
syst
ems

Sem
anti

Wwra
pper

AiiD

QE
inte
rfac

AiiD

SIES
TA
inte
rfac

Ont
olog

Do
mai

Type of innovation:

New product, process or service

Significantly improved product, process
or service

0.75

New marketing or organizational
method

0.5

Significantly improved marketing or
organizational method, other

0.25

Consulting services

0.75

0.75

0.75

0.75

Type of innovation

Product or service

0.5

Process, marketing or organizational
method

Consulting services

0.5

0.5

0.0

0.0

Innovation exploitation:

Commercial exploitation

Internal exploitation

0.25

No exploitation

1.0

1.0

0.25

1.0

0.0

0.25

0.25

0.00

External bottlenecks

No external IPR issues that could
compromise the ability of a project
partner to exploit the innovation

0.5

No standards issues that could
compromise the ability of a project
partner to exploit the innovation

0.5

No regulation issues that could
compromise the ability of a project
partner to exploit the innovation

0.5

1.0

2.0

1.0

1.0

0.5

1.0

1.0

0.0
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No financing issues that could
compromise the ability of a project

INTERSECT

partner to exploit the innovation 0.5
No trade issues that could compromise
the ability of a project partner to exploit
the innovation 0.5
No other issues that could compromise
the ability of a project partner to exploit
the innovation 0.5
Needs of key organizations
No investor readiness training need 0.5
No investor introductions need 0.5
No biz plan development need 0.5
No expanding to more markets need 0.5
No legal advice (IPR or other) need 05| 25 |30 |15 |10 |10 |10 | 15| 05
No mentoring need 0.5
No partnership with other company
(technology or other) need 0.5
No incubation need 0.5
No startup accelerator need 0.5
Number of patents have been applied for by the
roject
proj 00 | 00| 00| 00|00]|00]o00]|o00
<2 0.25
>2 0.5
Total score 5.00| 6.75| 3.50| 3.50| 1.50 | 3.00| 3.50 | 0.50

Table 14. Mapping Potential Scorecard.
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Innovation readiness Scoring Gine C:iasl AiiD
stra- | Prop | of A-
AiiD | ertie | com |Sema | AiiD | SIEST | Onto
IM2D A s plex | ntic | A-QE| A logy
platfor | inter | Work | syste | wrap | inter | inter | dom
m face | flows| ms | pers | face | face | ain
Development phase
Under development 0 0.0 1.0 0.0
Developed but not exploited
Being exploited 2
Technology transfer
Done 1| 0.5 0.0
Planned 0.5
Pilot
Done 1| 0.5 1.0 | 0.0 0.5 | 05
Planned 0.5
Prototyping
Done 1| 1.0 1.0 1.0 | 05 1.0 1.0
Planned 0.5
Demonstration or testing activities
Done 1| 1.0 1.0 1.0 | 05 1.0 1.0
Planned 0.5
Feasibility study
Done 1| 1.0 1.0 1.0 | 05 1.0 1.0
Planned 0.5
Other
Done 1
Planned 0.5
Time to market
Less than 1 year 1
Between 1 and 2 years 0.75| 0.75 | 0.75 0.50
Between 3 and 5 years 0.5
More than 5 years 0.25
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No workforce's skills issues that could
compromise the ability of a project partner
to exploit the innovation 1

Total score 475| 5.75| 3.00| 2.00| 0.00| 3.50| 3.50| 0.00

Table 15. IR Scorecard.
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Innovation Management Scorecard
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Innovation Management Scoring Analy AiiDA
Gines sis of -
tra- | Prop | comp | Sema | AiiDA | SIEST | Ontol
IM2D | AiiDA | erties | lex ntic | -QE A ogy
platfor | interf | Work | syste | wrap | interf | interf | Dom
m ace |flows| ms | pers | ace ace ain
There is a clear owner of the 0.0 10 10 1.0 0.0 0.0
innovation 1
Business plan
Done 1 1.0 0.5 0.0
Planned 0.5
Market study
Done 1| 1.0 0.5 0.5
Planned 0.5
Launch of a start-up or spin-off
Done 1| 0.0 0.0 0.0
Planned 0.5
No consortium internal IPR 0.0 0.0 0.0 1.0 1.0 1.0 0.0
issues that could compromise
the ability of a project
partner to exploit the
innovation 1
Company's business unit involved in project
activities
. 1. . .
Done 1 0.5 0 0.0 0.0
Planned 0.5
Capital investment
Done 1| 0.0 0.0 0.0
Planned 0.5
0.5 0.0 0.0
Investment from public authority
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Done 1

Planned 0.5

=]
0=
Ot
O

Oa 0000 =0

INTERSECT

End-user engagement

End-user in the consortium 1
1.0 1.0 1.0 0.5 1.0 1.0 1.0 1.0
End-user consulted 0.5
No end-user in the
consortium or consulted 0
Commitment of relevant partners to exploit
innovation
Above average 1] 05 1.0 0.0 0.5 0.0 0.5 0.5 0.0
Average 0.5
Below average 0
Total score 4.5 4 3.5 3.5 1.5 1
Table 16. IM Scorecard.
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Innovation Performance Indicator scores

The IPI scoring is the sum of the market potential indicator, the Innovation readiness, and
Innovation management. Find the final score based on the previous surveys below (Table 17).

Ginestra | Properti | Analysis | Semanti | AiiDA- AiiDA-
.. Ontolog
IP1 scorin IM2D -AiiDA es of C QE SIESTA
g platform interfac | Workflo | complex | wrapper | interfac | interfac dorzain
e WS systems S e e
Market potential
MAX 10 pt 5.00 6.75 3.50 3.50 1.50 3.00 3.50 0.50
Innovation
Readiness 4.75 5.75 3.00 2.00 0.00 3.50 3.50 0.00
MAX 10pt
Innovation
Management 4.50 4.00 1.00 3.50 3.00 3.50 1.50 1.00
MAX 10pt
Innovation
performance 14.25 16.50 | 7.50 9.00 450 | 1000 | 850 1.50
indicator
MAX 30pt

Table 17. IPI Scoring.

EU 4 maturity levels of innovations

Link : https://ec.europa.eu/jrc/sites/default/files/booklet-a4 innovation radar.pdf

To capture the different maturity levels of innovations towards commercialisation, four
innovation categories have been created based on respective IM and IRI scores:

e Market Ready: This category includes innovations outperforming in innovation
management and innovation readiness. These innovations are technologically mature,
and show high commitment of the project consortium to bring them to the market.
They are considered “Ready for the market”.

e Tech Ready: This category includes innovations progressing on technology
development process (e.g., pilots, prototypes, demonstration). They are considered
“Advanced on technology preparation”. In order to capitalise on the potential of these
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TERSECT

innovations, the management team needs to focus on transforming a novel technology
or research results into a marketable product or service and to prepare its
commercialisation.

e Business ready: This category includes innovations for which concrete market-oriented
ideas have been put together (e.g., market studies, business plans, end-user
engagement). They are considered “Advanced on market preparation”. Their
commercialisation depends on the progress of the technology development.

e Exploring: This category includes innovations, which actively explore value creation
opportunities. They are considered “Getting things started”. These innovations are in
the early phases of technological readiness, but already show high commitment levels
from the organisations developing them. Their commercialisation requires efforts in
transforming technology into marketable products. Alternatively, this category includes
concrete market-oriented ideas, which depend on further progress on the technology
development.

ol I el
=

Market Ready

#

Business Ready

ent

r'\l"I
=]

1
Y
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Innovation Manac

Exploring

Innovation Readiness -

Figure 12. EU levels of innovation.
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