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Sustainable innovation’ brings together two complex
terms. ‘Innovation’ can refer to the process of creating
something new, or the novel thing itself. For the innovative
activity or object to be ‘sustainable’, it needs to be itself
embedded in a web of practices and flows that enable its
persistence. But of course we are particularly interested
in innovative products that themselves contribute to
social and environmental sustainability, and processes
of innovation that move us on to more trajectories
that are more sustainable in this sense. As pressures
to achieve this grow, so each sense of sustainability is
liable to reinforce the other — for an innovation to be
sustainable, it will need to support sustainability. This
simple formulation, however, points to a complex set
of issues. How are judgements of sustainability to be
brought into decisions and designs, into development and
dissemination, of innovation?

CASI-F represents a framework that is intended to
help us navigate these tricky matters. Now, of course,
there are already numerous tools and sustainability
assessment frameworks, with over 80 ISO standards
alone. Following a thorough literature review of these
existing frameworks (see Saurat et al, 2015; Lopez et
al, 2015; Pihkola et al., 20164, Pihkola et al.,, 2016b and
Section 4.5), there was seen to be a need to complement
existing sustainability frameworks with an approach that
is more forward-looking and action-oriented, focusing
specifically on increasing the sustainability of innovation/
innovation processes. The complementarity of CASI-F
cannot be over-emphasised. Its future use would benefit
from additionally building in a step incorporating 1SO
sustainability standards and quantitative assessment
methods and tools (such as Life Cycle Assessment) -
either as a preliminary task, or as a cross-cutting activity
complementing all the steps of CASI-F (see Section 8.3).
This is needed to avoid narrowing the use of CASI-F as
a mainly ameliorative tool, employed to increase the
sustainability of ‘unsustainable’ innovations (i.e. those
which may prove to be profitable, but have negative
environmental and/or societal impacts).

Principal Scientist in
Sustainability Assessment
VTT Technical Research Centre
of Finland
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The three axes of the proposed ‘Sustainability Cube’ help
explain the approach (Figure 2). Axis 1 extends the conventional
‘triple bottom line’ (environment, economy, society) with two
additional transformation area s (government and infrastructure
systems). Axis 2 allows us to take account of the diversity of
innovations, focusing on seven types of innovation (Track 1).
These seven types emerge at the niche level, and may impact
on the regime and landscape levels - using the terminology
and analysis developed in the (socio-technical system) transition
management perspective. This allows for the assessment of
evolving policy issues shaping the regime - across all EU28
countries, with 100+ Policy Briefs produced (Track 2).

Finally, Axis 2 integrates the aspirations and visions of citizens
through structured public engagement and mutual learning
facilitated by a citizen-expert-citizen process that helped to
identify research priorities (Track 3). Axis 3 of the cube illustrates
CASI-F in action (involving five steps); the key figures, discussed
in Section 5 of this report, reflect the considerable volume of
work conducted in the course of the CASI project.

As this report demonstrates, CASI-F has succeeded in engaging,
mobilising and promoting mutual learning across a wide range of
stakeholders, particularlyincludinginnovative actorsingovernment,
business, civil society, and research and education. The approach
encouraged and empowered them to take the driving seat in the
process - to produce their own action roadmaps to address the
critical issues they themselves identified. In this sense, CASI-F, as
a methodology, is already potentially self-sustainable: the know-
how is already transferred, and we shall consider what actions will
encourage its further use and embedding. Now the CASI team is
harvesting success stories that are being ‘organically’ embedded
in education and capacity-building courses associated with the
project, such as the CASI Tutorial, a Masters programme in the
University of Milano-Bicocca and the executive education course
on foresight and horizon scanning at the University of Manchester,
where students and participants are using CASI-F protocols and
tools to structure and conduct their sustainable innovation case
studies. Finally, we would like to mention one way in which
the work on CASI-F has contributed to explicating some of the
features that underlie the complexity of the topic of sustainable
innovation. The process of developing CASI-F, involving the
identification and assessment of more than 500 S| cases, also
explored the sustainability goals (short-medium-to-long-term)
pursued by innovators. This by-product of the project, identifying
10 distinct agendas for Research and Innovation policy, is itself
a result that many readers may find of interest. The agendas
range from proposing initiatives in specific fields (e.g. Agenda 8
concerns the fostering of ‘eco-local-agriculture’ and efficiency
in the production and use of bio-resources) to more generic
perspectives on policy-making (e.g. promotion of greater foresight
and use of sustainability governance and intelligence). Full details
of the agendas, and their relations to priorities in H2020 and in
citizen perspectives, are presented in Annexe 2 of this report.
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Preface

Back in 2014, right after the CASI kick-off meeting, my then
five-year-old son Samuel was building a wooden block
construction when still at nursery. The bigger and taller it
grew, the more interested his peers became in knocking
it down. They tried approaching it several times, plotting
an attack strategy, running and jumping around, trying
hard to succeed. Finally, in the face of repeated attacks
and challenging behaviour, my son stood his ground,
exclaiming: “If you break my construction | am going to
make it bigger!!!”

Rafael Popper
(Sammy’s Dad)

Director of Executive Education in Foresight and
Horizon Scanning

Manchester Institute of Innovation Research, Manchester
Business School, The University of Manchester

&

Principal Scientist in Foresight, Organisational
Dynamics and Systemic Change
VTT Technical Research Centre of Finland
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Building CASI-F as Europe’s next generation ‘Sustainability Toolbox’

The CASI-F journey was a not an easy undertaking. Confronted
with the challenges that are somehow intrinsic to sustainability
and innovation concepts and practice, and the inevitable obstacles
one can encounter when conducting a collaborative action
research study, we have carefully assessed and managed all
critical issues that came our way and kept on moving forward.
After all, meaningful, long-lasting and sustainable results are
often stronger when they grow outside of one’s comfort zone.

While almost anything in life is perfectible, CASI-F is now finalised
and we feel its building blocks are made of bricks. Thus, we are
not worried about ‘wolves’ trying to huff, puff and blow the CASI-F
away. In fact, the growing number of impacts, achievements and
endorsements we have been discovering, receiving and witnessing
throughout the project simply demonstrates that the sustainable
commitment that the extended CASI family has shown towards
CASI-F is paying off.
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This report marks the final contractual
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stop of the CASI-F journey. Yet, at

the same time highlights the way
forward and the potential for a
new sustainability assessment and
management framework (CASI-F) to
thrive beyond the life of the project.
Moreover, to further advance the
uptake of CASI-F in Europe and the
world, a free online training course on
‘Sustainable Innovation Assessment

:
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¥ and Management: Widening Horizons
on climate action, environment,
resource efficiency and raw materials’
was developed and organised around 6 Modules and 12 Units
promoting mobilisation and mutual learning in sustainable
innovation and related topics.

The course is available at http://www.casi2020.eu/tutorial/
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This report has been compiled to meet the
objectives of Work Package 6 (WP6), namely the
Management of Sustainable Innovation, and in
particular Task 6.2 that focuses on the ‘Revision
and Finalisation of CASI-F’ (Common Framework
for Assessment and Management of Sustainable
Innovation).

The final version of the CASI-F, as presented in this
report, was informed by a number of preceding
tasks and includes inputs from seminars
and workshops with a wide range of societal
stakeholders, as well as recommendations and
feedback gathered from innovators during the
mapping of sustainable innovation (SI) initiatives
and piloting of CASI-F implementation. The
testimonies of stakeholders are therefore
presented within the report, in order to
further validate the versatility, usefulness and
effectiveness of CASI-F, as perceived by its users.
After a brief description of the CASI project in
Section 2, Section 3 discusses CASI-F in terms
of the basic ‘why’, ‘what’, and ‘how’ questions.
Section 4 introduces some five underlying
principles of CASI-F (principle of responsible
governance, principle of practical advice
orientation, principle of multiple sources of
knowledge, principle of multi-level perspectives
and transitions, and principle of multi-systemic
sustainability assessment) applied to all three
CASI-F tracks, i.e. innovations, policies and
aspirations.

Section 5 presents the core of the CASI-F
methodology, consisting of five mutually
reinforcing sets of protocols and tools (or steps)
that constitute the framework, namely:
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While all five steps apply to the above-mentioned three tracks, with
protocols and tools adapted to fit the needs of each track, Section 5 will
focus on the first track of CASI-F (innovations), which was fully piloted and
can be supported with practical examples of the application of CASI-F.

Section 6 provides these examples as strong evidence of CASI-F in action
being a powerful mobilisation and mutual learning tool. To back up the
claim of CASI-F versatility, the section includes examples of its application
to support the assessment and management of critical issues in seven
selected product, service, social, organisational, governance, system and

F O
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NOVATION

(Step 1) sustainability relevance and scanning,
(Step 2) multi-criteria analysis and assessment,
(Step 3) critical issue analysis and assessment,

(Step 4) multi-level advice management, and

(Step 5) action roadmaps management.

marketing innovations from the 43 S| cases used to pilot CASI-F.

Section 7 discusses the current and potential impacts of CASI-F in terms
of promotion and deployment of the framework, as well as the benefits of
CASI-F for government, business, civil society and research and education
actors. The report concludes with some final remarks in Section 8
highlighting the key achievements, H2020 relevance and the way forward

for CASI-F.
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The CASI project (‘Public participation in Developing
a Common Framework for Assessment and
Management of Sustainable Innovation’) aims to
respond to one of the Grand Challenges set out
in the Horizon 2020 programme of the European
Union, namely ‘Climate action, environment
resource efficiency and raw materials’. It
represents an EU-wide cross-sectoral partnership
on innovation-related challenges and considers
not only the impacts of social and technological
innovation, but also the types of actors involved
and their inherent interests. It thus effectively
integrates the perspectives of civil society,
SMEs, industry, policy stakeholders and leading
academics.

CASI is based on the understanding of innovation
as a key driver of societal progress in the age of
technology and of imminent uncertainties about
the future. Sustainable innovation further enhances
this understanding by introducing sustainability as
a focal core of the innovation process and as an
objective of innovation diffusion through social
and market opportunities. At the same time, this is
not an attempt to introduce yet another distinctive
type of innovation. Rather, CASI fosters a debate
on conceptual dimensions, policy boundaries and
good practices, combining innovative pursuits with
sustainability objectives.

A collaboration among partners investigates the
scope of sustainable innovation as a societal
phenomenon and enables the elaboration of an
assessment and management framework for
sustainable innovation practices, based on a sound
conceptual framework and a shared understanding
of sustainability in innovation processes among
stakeholders. CASI further explores the impacts
of innovative practices, as well as of specific
technological and social innovations, vis-a-vis
the persisting challenges of climate change and
resource depletion, and the societal effects thereof.
Thus, it makes a thorough inquiry into the balance
between the social, economic and environmental
impacts of innovations, and helps determine the
scope and priorities for national and EU policy-
making.

CASI is supported by the Science in Society
Programme of FP7, Theme SiS.2013.1.2-1
‘Mobilisation and Mutual Learning (MML) Action
Plans: mainstreaming Science in Society actions in
research’. It is coordinated by the Applied Research
and Communications Fund (ARC Fund), a Bulgarian
non-governmental policy and innovation research
institute. The project’s consortium includes 19
partner organisations from 12 EU countries and
relies on an extended network of national experts
in the remaining 16 countries not represented in
the consortium, in order to ensure coverage and
inquiry in every EU member state.
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3. CASI-F introduction

3.1. Why?

The trend of wider societal engagement gained particular
prominence and importance in 2013 within the 7th
Framework Programme (FP7) of the European Commission,
and was further reinforced via the succeeding Horizon
2020 Framework Programme for Research and Innovation
(2014-2020). With the implementation of Horizon 2020
projects, a wide range of societal stakeholders, including the
general public, is being involved and actively participating
in Science, Technology and Innovation (STI) activities
responding to one of the seven Societal Challenges defined
by the EC and listed in Horizon 2020. In the context of the
CASI project the participatory solutions aim to address the
sustainability aspects of the 5th EU Societal Challenge
on Climate Action, Environment, Resource Efficiency and
Raw Materials (SC5), while supporting the assessment of
sustainable innovation as spelled out in the second specific
challenge of the Mobilising and Mutual Learning Action
Plans (MMLAP) topics, listed in the Science in Society call
for proposals of the Capacities Work Programme 2013.
Furthermore, CASI was proposed within the context of
the Europe 2020 Strategy; therefore it also embraces the
aspirations to achieve smart, sustainable and inclusive
growth, taking account of the economic, social and
environmental aspects of sustainability.

While stimulating wider societal engagement is currently
one of the main objectives in European policy-making,
incorporating public concerns, interests and needs into the
CASI-F-related formulation and validation activities were
of particular importance to the project, in order to ensure
the suitability, versatility and applicability of the framework
to multiple contexts and actors.

3.2. What?

Over 42 months, between 2014 and 2017, the CASI project
has created and piloted a common framework (CASI-F)
for the assessment and management of S| together with
practitioners, including experts, innovators, policy-makers
and civil society actors. The framework supports multi-
stakeholder engagement in a participatory, evidence-based
and forward-looking strategic analysis of critical issues
related to sustainable innovations addressing SC5. CASI-F
is the result of a research and technology demonstration
process, based on an extensive and comprehensive
analysis of 500+ case studies, 40+ pilots with innovators,
participatory workshops and focus groups, supported by
desk research and knowledge crowd-sourcing strategies
enabled by web-based tools, for the systematic assessment
and management of sustainable innovation.

Overall, CASI-F was envisaged as a holistic tool to support forward-
looking decision-making at strategic, tactical and operational
levels for government, business, civil society and research and
education actors. Moreover, CASI-F is a living ‘knowledge co-
creation, co-assessment and co-management tool' aiming to
improve the economic, social and environmental sustainability of
the following seven types of innovations: product, service, social,
organisational, governance, system and marketing.

It should be noted that CASI-F complements but does not replace
other mainstream frameworks (see Pope et al,, 2004; Singh et
al, 2011; Ness et al,, 2007; Gasparatos et al., 2008; Hacking and
Guthrie, 2007; Hansen et al., 2009), such as life cycle assessment,
eco-efficiency, eco-design, footprint analyses, etc. While other tools
and frameworks measure and assess quantitative sustainability-
related indicators, CASI-F sets out to assess and manage the
more intangible, yet equally important, aspects pertinent to
sustainable innovation with a view to assisting or enabling future
socio-technical system transitions.

The prime objective of the CASI project is to develop a common
framework for the assessment and management of sustainable
innovation, hereinafter referred to as CASI-F. While having such
a sharp 10-word objective seems like a straightforward starting
point, the reality is that there is plenty of ambiguity in the terms
‘common’, ‘framework’, ‘assessment’, ‘management’, ‘sustainable’
and ‘innovation’.

What is the meaning of ‘sustainable’, ‘innovation’ or ‘sustainable
innovation’? By definition, ‘sustainable’ is an adjective for
maintaining ‘something’ at a certain rate or level, while ‘innovation’
is a noun referring to the outcome or process of doing ‘new things’.
Putting these two definitions together would make ‘sustainable
innovation’ anything that maintains the outcome or process
of doing new things at a certain rate or level. However, such a
definition does not specify the kind of ‘new things’ considered or
the rate and type of changes to be maintained. For this reason,
and to combine both scholarly and participatory approaches to
defining ‘sustainable innovation’, the CASI project undertook a
systematic literature review of the use of the term across all
EU28 countries and beyond, complemented by a stakeholder
survey gathering 1 500+ responses, and the systematic review
of 500+ sustainability-oriented innovations, in order to develop
the following working definition: "Sustainable Innovation is any
incremental or radical change in a socio-technical system (including
social, service, product, governance, organisational, system and
marketing solutions) leading to positive environmental, economic
and social transformations without compromising the needs,
welfare and wellbeing of current and future generations” (Popper
et al, 2016).
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The term ‘common’ is often understood in two
different ways. It could refer to something that
is ordinary, routine or typical, in which case there
would be nothing new to be developed by CASI;
or to something that is done or shared by two or
more (groups of) actors. The latter interpretation
was the obvious choice for CASI-F, which implied the
mobilisation of multiple actors during its creation,
piloting and wider use.

The word ‘framework’ could mean a set of physical
or virtual platforms (tools) around which something
is developed, or a system of ontologies, methods
and procedures (protocols) to inform and support
decision-making. To choose one of these options
was neither possible nor suitable for CASI-F, as both
sets of practical tools and guiding protocols were
needed. As a result, CASI-F consists of several web-
based interconnected ‘tools’, including CASIPEDIA (a
‘Mapping Environment’ supporting the analysis of Sl
cases in terms of S| practices, Sl outcomes and Sl

Overall, based on the aggregated feedback from participan.ts'of
CASI Mutual Learning Seminars organized in 12 EU countries;’it X
was largely concluded that the: i
“added value of CASI’s definition of sustainable innovation lies in
that it provides more clarity and precision to current definitions
and understanding of SI. Generally it was agreed upon by
participants that the definition covers all relevant dimensions of | .
Sl and incorporates the necessary specification/detailisation.”
“CASI definition of SI was considered very solid as it is based on
a robust inductive approach based on sound research, mapping,
and integrative analysis. In particular, a shared sentiment by key
actors was that the definition developed in CASI could be further
promoted for integration into EU funding programmes in the
post-2020 strategic period in order to provide evidence-based
guidelines for sustainability and inform EU-wide expenditure
in the areas of transport, climate, agriculture, regional ) . L
players), an Ideas Bank, Policy Briefs Bank, Visions

development, and so on.” Bank and an Actions/Road Bank ted b
Source: (Iganov et al, 2016) an arl an Actions/Roadmaps Bank, supported by a
A set of interconnected ‘protocols’ for the assessment
e g and management of Sl initiatives.

This duality of CASI-F is similar to that of the Microsoft
Office or the Adobe Suite packages, which include
On the CASI definition of Sustainable Innovation a group of complementary applications and tools,
providing templates or functionalities for specific
data gathering, access, processing and visualisation
activities (protocols). While the CASI-F protocols
were developed in the context of the state-of-the-
art activities of the CASI project, the online tools
were basically adapted from existing ICT systems
and solutions (i.e. FD'’s mapping environment and
Diamond Frame) supporting research and innovation
activities.

The terms ‘assessment’ and ‘management’ denote very clear sets of
complementary activities. In the context of the CASI project a five-step
approach was employed and focused on:

1. sustainability relevance and scanning: identifying
‘innovations’, ‘policies’ and ‘aspirations’ relevant to the societal
challenge of ‘climate action, environment, resource efficiency and
raw materials’ at national and EU levels;

2. multi-criteria analysis and assessment: selecting or
prioritising nominated innovations, policies and aspirations using
a set of criteria relevant to the aforementioned societal challenge
and the mobilisation and mutual learning nature of CASI;

3. critical issue analysis and assessment: analysing selected
innovations, policies and aspirations so as to identify and
prioritise critical issues, such as barriers, drivers, opportunities
and threats;

4. multi-level advice management: generating and prioritising
multi-level and multi-stakeholder actions to manage prioritised
critical issues; and

5. action roadmaps management: developing roadmaps for the
most important and urgent actions.

More specifically, this report demonstrates the
application and usefulness of a framework that
supports the assessment and management of
sustainable innovations, policies and aspirations
(three tracks of CASI-F). This support is based on a
conwed data collection) to intelligence 2.0 (systematic
data analysis) to intelligence 3.0 (strategic actions
and advice). These types of intelligence will serve, at
the end of the report, to illustrate the sort of benefits
that CASI-F may provide to every kind of Sl actor.

The main purpose of the assessment and management activities in
CASI was to promote adaptation and improve the resilience of the
quadruple helix actors (business, government, civil society, research/
education) to incremental or radical changes in the socio-technical
systems in which the Sl initiatives studied operate.
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WHY IS CASI-F ‘"COMMON"?

R

THE ASSESSMENT AND

* It has been developed through the participation of multiple actors: innovators, citizens, experts and partners
* It has been conceived and endorsed through multi-stakeholder mobilisation and mutual learning and piloting processes
* It is embedded in the CASI platform and uses a shared set of protocols and tools

WHY IS CASI-F A “FRAMEWORK"?

* It has provided a shared conceptual model or principles within CASI
* It has provided a shared working model or methodology within CASI

* It enables S| actors to utilise the principles and methodology - protocols and tools - in their Sl related own initiatives

THE SUSTAINABILITY TOOLBOX

HOW DOES CASI-F ADDRESS ‘SUSTAINABLE INNOVATION'?
* By adopting a holistic understanding of SI:

Sustainoble Innovation
Assessment and

product, service, social, organisational, governance, system, and marketing Management
» By focusing on climate action, environment, resource efficiency and raw materials Freamework

* By addressing and studying SI practices, outcomes and players

* By gathering Sl related citizens’ aspirations
* By reviewing SI policies

CASI-F

HOW CAN CASI-F ASSIST IN SI ‘ASSESSMENT & MANAGEMENT'?

* (Step 1) sustainability relevance and scanning

* (Step 2) By ting multi-criteria analysis and assessment
* (Step 3) By critical issue analysis and assessment

* (Step 4) By multi-level advice management

* (Step S5) By action roadmaps management

Figure 1: CASI-F Overview

3.5. How?

CASI-F was developed as part of a mobilisation and mutual
learning agenda including CASI partners, country correspondents
and a wide range of external stakeholders involved in various
project activities, such as the CASI Sl pilots, workshops and mutual
learning events, interviews and questionnaires. More specifically,
the interlinkages of Task 6.2 (Revision and Finalization of the CASI
Framework) with other tasks and work packages include:

WP2 (see Annexe 1 for a list of work package names
and tasks) - The development of CASI-F began and involved
state-of-the-art research and innovation in the domain of
SC5, following a literature review and documentary analysis
of sustainable innovation definitions, frameworks, initiatives
and relevant stakeholders, in order to establish a conceptual
theoretical framework laying the foundations for remaining
CASI-F developments (see Popper at al., 2016), including those of
WP2. These involved:

1. Nominating 500+ sustainable innovation cases from across
Europe and beyond:

2. Mapping the practices, outcomes and players of 200+ cases;

3. First draft of a working definition of sustainable innovation.

WP3 - Additional reactions regarding CASI-F and related
protocols and tools were gathered during 12 national CASI
Mutual Learning Seminars, the objectives of which were to
raise awareness of sustainable innovations, to share knowledge,
reach a working agreement on the concept of Sl as promoted
by CASI and to generate new knowledge through interaction
and discussions among the different stakeholder groups. For the
purpose of this report, participants’ feedback and suggestions
were concluded in Deliverable 3.2 (see Ivanov et al, 2016) and
regarded:

Ideas Bank
Action/Roadmaps Bank
Policy Briefs Bank
Visions Bank

1. Validation of the definition of ‘sustainable
innovation’ produced in Deliverable 2.1;

2. Validation of the benefits of the CASIPEDIA database
produced in WP2;

3. Validation of the main CASI-F features as drafted in
Deliverable 4.2.

4. during 12 national CASI Mutual Learning Seminars,
the objectives of which were to raise awareness
of sustainable innovations, to share knowledge,
reach a working agreement on the concept of Sl as
promoted by CASI and to generate new knowledge
through interaction and discussions among the
different stakeholder groups. For the purpose of
this report, participants’ feedback and suggestions
were concluded in Deliverable 3.2 (see Ivanov et al.,
2016) and regarded:

WP4 - The CASI-F draft was further discussed
and validated during a series of workshops that
involved CASI’s country correspondents, as well
as a number of stakeholders in 12 EU countries, whose
feedback (see Schwarz-Woelzl et al., 2016) was used to
inform the final structure of CASI-F. The 12 workshops
were conducted with the objective of generating
feedback on the overall concept and approach of CASI-F
from different stakeholders’ perspectives. They focused
mainly on gathering feedback and opinions on:
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1. Overall strengths and weaknesses of the CASI-F;
2. Whether the CASI-F tool could support the assessment and

management of Sl, moving it forward, and why;

3. Whether CASI-F could support the stakeholders participating
in the workshop in their job with regard to sustainability and
sustainable innovation, and why;

4. Any concerns related to the CASI-F draft;

5. Open questions and comments on the CASI-F draft;

6. Most important lessons related to the CASI Framework and

its first draft.

WP5 - CASI-F was thoroughly piloted, involving over 40
innovators in the assessment and prioritisation of critical issues
related to their SI and identified during the mapping process, as
well as in the formulation of actions (see Martin and Avarello,
2016; Schultze et al,, 2016). The pilot was also used to validate
the applicability of the framework to technological and social
types of innovation, considering the specific characteristics of
both. Twelve CASI partnering countries carried out the CASI-F pilot
jointly with the innovators, which resulted in a total of 43 piloted
cases. This supported the:

1. Validation of Sl initiative assessment in CASIPEDIA;

Revision of critical issues (i.e. barriers, drivers, opportunities
and threats);

Definition of potential actions at three levels of management
(ie. strategic, tactical and operational) and consideration
of four stakeholders’ perspectives (government, business,
civil society and research and education actors), considering
critical issues and the assessment of S| cases for the
definition of actions supporting the management of SI;
Assessment of actions by level of importance, feasibility and
impact (environmental, social and economic);

Identification of actions for the development of elaborated
action roadmaps;

Meta-actions based on clustering of the actions identified by
the innovators.

WP6 - Action roadmaps (see Anttila, 2016), with sub-
tasks planned and structured around 10 key management
aspects, were co-produced with innovators in order to address
previously identified critical issues, thus supporting better
management of sustainable innovations. These led to the
following outcomes:

1. 46 actionable roadmaps;

Interviews on the implementation of CASI-F conducted with
innovators in 12 EU countries;

Feedback from the innovators summarised in deliverable 6.1,
with recommendations for the final version of CASI-F.

o
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Collective feedback on the usability and relevance of
CASI-F for the assessment and management of SI,
validation and possible refinements was extracted from
country reports and relevant project deliverables and
used in the final revision of CASI-F, which is the focus of
this report. The findings and stakeholders’ feedback were
used and will be made available throughout this report
as an endorsement, and in order to demonstrate how
CASI-F developments have been informed through wider
participation processes. CASI involved the four types of
stakeholders noted above, dealing with the topics of
climate actions, environment, resource efficiency, and
raw materials, as well as participatory methods and
sustainability.

When analysing and considering stakeholders’ feedback
to inform the final version of CASI-F, it was noted that
comments were sometimes contradictory, in which
case the majority of similar opinions on a particular
issue was brought forward. Furthermore, several
recommendations, while beyond the scope of the CASI
project, were recognised as valuable and pointed towards
useful directions for using and further expanding CASI-F.
They will be considered to inform potential future
developments of CASI-F.

The following section presents the final version of
CASI-F by outlining its key principles and supporting
testimonies from the stakeholders involved, in order
to validate both the achievement of the main project’s
objective (development of a common framework for the
assessment and management of sustainable innovation
through public engagement of a broad spectrum of
societal stakeholders) and the specific objectives of the
state-of-the-art activities, as listed and offered in the
project’s description of work:

a working definition of sustainable innovation,
building on common definitions, the academic
literature and expert advice internal and external to
the project consortium;

ways to include the general public’s concerns in
assessing the social impact of these innovations on
society through consultation workshops;

a common understanding of best practices in
sustainable innovation management;

a framework for assessment and management of
sustainable innovations;

specific policy recommendations on how to improve
innovation management and how sustainability
considerations can be incorporated into it based
on the findings of the assessment framework and
public consultations.
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“The CASI-F was especially praised for its ‘holistic approach’ that
includes multiple functionalities and is well elaborated, detailed,
in-depth going and holistic. Comments refer to the potential
contributions of CASI-F to the planning and structuring of a Sl, the
integration of different stakeholder groups and the incorporation
of policies, visions and Sl cases into one framework”.

“CASI-F is clearly considered to be very well elaborated, detailed,
in-depth going and holistic (AT, BG, CZ, DE, Fl, PL, PT, SI, UK). One of
the positive characteristics of CASI-F ‘s holistic approach is that it
supports the planning, structuring, preparing and even evaluating
SI (AT, BG, CZ DE, IT, PT, Sl, UK)".

Source: Schwarz-Woelzl et al,, 2016

“The framework encouraged a structured thought process and
the incorporation of the different stakeholders and management
levels promoted dimensions, which might not always have been
included in the planning previously.”

Source: Martin and Avarello, 2016

MML Box 2: On the holistic nature of CASI-F
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Three parallel and complementary
analytical approaches are combined
in CASI-F and were to some extent
piloted during the project (as reflected

in Figure 2 and the visualisations . *"%
CASI-F tracks in Annexe 3). First, the s e
tracking of sustainable innovations Pl PO
in terms of their practices, oUtcOMeS  seps
and players (Track 1). Second, the — ©@!iwehnins
tracking of sustainable policies sTEP2

through the analysis of national and Assessment 2.
European level policy developments
on climate action, environment, A—L
resource efficiency and raw materials

(Track 2). Third, the tracking of

sustainable aspirations of citizens and experts
engaged in visioning and priority-setting exercises
(Track 3). While a more detailed account of the
three-track approach is available in the CASI 2nd
Annual Policy Report (Popper and Velasco, 2017),
for the purpose of this report we will focus in
Chapter 5 on the fully piloted first track of CASI-F,
i.e. the five steps (protocols and tools) applied to
innovations (as highlighted in Tables 1-3 below);
however, it is important to briefly mention the wide
application of CASI-F and additional benefits of the
combined approach, as described in this chapter.

Inevitably, the three tracks share some overlapping
elements; however, the benefits of introducing the
three tracks into the assessment and management
of sustainable innovation lies in the creation
of a complementary yet distinct enough set of
protocols and tools for each of them. Regardless
of the distinct features, the purpose of these
protocols and tools in the context of innovations,
policies and aspirations remains the same in
terms of the assessment (i.e. scanning, mapping,
and critical issues identification and analysis) and
management aspects (i.e. multi-level advice and
actions roadmap) pertinent to each track.

4.1. CASI-F principle
of responsible

governance

CASI-F has been developed to support government,
business, civil society, and research and education
actors in promoting responsible research and
innovation (RRI) and increasing the sustainability
of their activities. In so doing, CASI-F underpins
basic principles of good governance (EC, 2001)
where: (1) openness highlights the need for more
efficient and transparent communication of EC
activities to the public; (2) participation assumes
that promoting wide participation in policy
development helps to reinforce confidence in the
European institutions;

SUSTAINABLE INNOVATION

Figure 2: CASI-F Sustainability Cube

(3) accountability demands more clarity and responsibility among those
who formulate and implement EU policies; (4) effectiveness calls for
more effective, timely, objectives-aligned, proportionate and impact-
evaluated policy initiatives; and (5) coherence requires consistent policies
and actions that are easily understood by the public, despite their use in
complex and uncertain problems such as climate change and resource
scarcity.

Table 1 shows how CASI-F tracks align with basic responsible governance
principles.

Table 1: CASI-F alignment with responsible governance principles

Responsible
CASI-F Track 1 CASI-F CASI-F Track 3
Governance
Innovations Track 2 Policies Aspirations
Principles

Sharing SI
initiatives
Openness through the
CASIPEDIA
database
Engaging with
stakeholders,
innovators and
experts
Dynamic .
) o Assessing expert-
assessment Disseminating based research
and tracking EU/national

Accountabilit riorities’
¥ of Sl practices, Sl policy ‘p .
alignment with

citizen visions

Facilitating
access to CASI
policy briefs and
policy blogs

Sharing citizen
visions through
CASI Visions Bank

Promoting policy | Eliciting desirable
debates through | futures from civil
CASI policy blog society actors

Participation

outcomes and developments
players
Generating SI
actions from
Effectiveness systematic
Sl initiatives
analysis

Comparing policy Translating
initiatives and citizen visions
supporting policy into research
advice priorities

Aligning policy Identifying
advice with the economic,
emerging social and and
policy goals, environmental

e.g. avoiding benefits of
redundancies citizens’ visions

Co-producing
advice at
Coherence |'Strategic, tactical
and operational
levels
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4.2. CASI-F principle
of practical advice

orientation

In order to ensure that the tracking of innovations,
policies and aspirations goes beyond academic
purposes to meet the ambition of becoming a
common framework for the assessment and
management of sustainable innovation capable
of offering practical and effective advice, CASI-F
approaches, tools and protocols have also
considered the five RACER criteria of the EC's Impact
Assessment Guidelines (EC, 2009) by being Relevant,
Accepted, Credible, Easy and Robust (see Table 2).

Starting from rapidly growing and diffusing
innovations to recently formulated and implemented
policies at national and EU levels to emerging
and evolving aspirations, CASI-F focuses on the
assessment of both codified and tacit knowledge
concerning the EU Horizon 2020 SC5.

While the assessment and management of
sustainable innovations supports the acceptance
of CASI-F by a growing community of stakeholders
(government, business, civil society, and research
and education actors) involved in the mapping of
sustainable innovations in the CASI knowledge
platform (CASIPEDIA), the complementary focus on
sustainable ‘policies’ and ‘aspirations’ also helps to
stimulate mutual learning, public engagement and
the mobilisation of citizens, sustainability experts
and policy-makers.

The use of transparent and reliable sources
of information for the assessment of ongoing
innovations, but also current policies and shared
visions, makes the information resulting from the
use and application of CASI-F even more credible
and reliable. CASI-F builds on primary sources (such
as interviews, original research papers and book
chapters as well as direct accounts and individual
views of innovators, citizens and experts), secondary
sources (including review articles and meta-analysis
of the available literature) and tertiary sources
(e.g. databases and compilations of primary and
secondary sources in both professional editor-
based and community-written encyclopaedias like
Wikipedia).

FRAMEWORK
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RACER
CASI-F

Track 2 Policies

CASI-F Track 1 CASI-F Track 3

Impact

Assessment Innovations Aspirations

Criteria

Relevant

All CASI-F tracks are focused on the
Horizon 2020 Societal Challenge on
‘climate action, environment, resource efficiency
and raw materials'

(closely linked
to European
sustainability
objectives)
Accepted

(by key Especially
citizens and
experts

stakeholders,
especially
innovators)

Credible
(with
transparent Shared visions
and trustable

sources)
Easy

(in terms of

Citizen panels
Expert panel
Desk research

data collection
and analysis
at reasonable

cost)

Robust
Visions Bank

Ideas Bank
Actions Bank

(replicable and

systematic

process)

Table 2: CASI-F alignment with the RACER criteria of the EC Impact
Assessment Guidelines

CASI-F has also adopted an easy yet well-thought out set of protocols
and procedures for data collection and analysis. Data on sustainable
innovations is collected using an open mapping environment, which
allows CASI team members and innovators to codify and analyse
information resulting from desk research and interviews with key
stakeholders having knowledge of a given product, service, social,
organisational, governance, system or marketing innovation. Data on
sustainable policies is generated through a collective and distributed
network of CASI partners and country correspondents via desk research
on a selected theme or topic. The results of this research are fed into
online policy briefing templates, which are reviewed by an editorial
team overseeing the quality of the briefs. Finally, data concerning
sustainable aspirations was gathered through the organisation of two
rounds of citizen panels promoting public engagement and supported
by an expert panel identifying research priorities inspired by citizen
visions, and by an aspirations mismatch and convergence analysis
carried out by the CASI team through desk research.
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“..the participants frequently highlighted their appreciation of the database
CASIPEDIA with sustainable innovation practices. Not only the concrete
manifestation as a database was acknowledged, but also the general function of
CASI-F as a ‘knowledge hub’ that offers the possibility to foster a Sl stakeholder
network.”

“It is seen as ‘systematic, structured and understandable approach in generating
and presenting good practices’ (BG) and could serve as inspiration for innovators
(CZ DK, PL, PT). CASIPEDIA ‘contains very rich and interesting information for policy
analysis and scientific analysis on Sl initiatives’ (BE). In this regard CASIPEDIA
allows innovators to learn about Sis faced with similar challenges (DE, CZ, UK). It
is a ‘fantastic tool for researchers’ (identifying example case studies for training
activities, informing lectures, seminars) (UK) and helps to spread one ‘s Sl (Fl, PL).”

“Furthermore, CASIPEDIA has great potential for inspiring new ideas and enabling
the transfer of practices from one field to another bridging the gap between

sectorial approaches (AT, BG, DE).”

Source: Schwarz-Woelzl et al, 2016

“CASIPEDIA was a major point of deliberation in individual countries. Across national seminars, CASIPEDIA was
widely considered to be a rich database of easy-to-compare cases of sustainable innovation, of cross-border
character, offering various insights regarding the management and assessment of sustainable innovation
practices, more generally. A largely appreciated aspect of CASIPEDIA is that it enables actors to map and share
relevant information (practices, outcomes and players) about their innovation projects. Academic participants,
in particular, praised the analytical potential of the database, finding it especially suitable for different research
purposes (be they of qualitative or quantitative nature).”

“Participants noted that CASI has a lot to offer and that the potential synergies with other projects should
be pursued. For instance, CASIPEDIA could serve as a rich source of data for students and researchers of
innovation alike, which could in turn be further enriched with even more actionable information produced or
collected by academics, practitioners and policymakers.”

“..provides visibility to more ‘modest’ (localised) innovation projects, which tend to be neglected by governments,
policy-makers, industry or civil society.”

Source: Ivanov et al,, 2016

esses providing robust
ssment and management

le visions,
1agement of
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4.3. CASI-F principle
of multiple sources of

knowledge

CASI-F gathers knowledge and information from a
wide range of sources in order to assist government,
business, civil society, and research and education
actors in the assessment and management of
sustainable innovations. Sustainable innovations
involve multifaceted processes embedded in
numerous sectors and research areas. The diversity of
actors involved in sustainability-oriented processes
requires an inclusive and versatile analytical
framework capable of generating new knowledge
by combining evidence, expertise, creativity and
interaction-based approaches (see Popper, 2008).

Sources of CASI-F Track 1

Innovations Policies

knowledge

Creativity

Table 3: CASI-F sources of knowledge and strategic
intelligence

The tracking of sustainable innovations (Track
1) supplies evidence from 500+ international
sustainable innovation cases. The overall rationale
of undertaking such a large-scale inductive
approach was to focus on real innovations at
their implementation or diffusion stages, as those
involved in these stages would be the primary target
users of CASI-F in the future. The expertise is based
on innovators’ and CASI team members’ ability to
analyse the socio-technical system in which the
innovation operates, including landscape, regime
and niche-levels factors.

Some elements of creativity are brought in to
complement the expertise of innovators, especially
when it comes to brainstorming about possible short-
medium-to-long-term actions that government,
business, civil society, and research and education
actors could undertake to increase the sustainability
of a given innovation.
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Finally, interaction with innovators mainly takes the form of open
and voluntary interviewing and capacity-building processes. These
processes help to promote active multi-stakeholder mobilisation and
mutual learning, since selected innovations included product, service,
social, organisational, governance, system and marketing innovations
led by different types of stakeholders.

The tracking of sustainable policies (Track 2) builds on evidence from
current European national and organisational policies relevant to
a variety of themes and topics linked to the Horizon 2020 SC5. The
identification of key themes and topics requires the collective expertise
of the CASI team, which is responsible for coordinating the production of
policy briefs and blogs during the life of the CASI project. Individual CASI
partners then take the lead in researching
and writing policy briefs and blogs of
national and European relevance, which
demand some degree of creativity when it
comes to producing policy recommendations
and forward-looking advice for government,
business, civil society, and research and
education actors. Given the wide-ranging
themes and topics addressed in the CASI
policy briefs and topics, in this report the
tracking of sustainable policies is focused
on resource efficiency in the context of the
Europe 2020 strategy.

CASI-F Track 3

Aspirations

Hopes and fears
of citizens

Sustainability
experts

50 visions from
EU citizens

The tracking of sustainable aspirations
(Track 3) gathers evidence on the hopes,
fears and related aspirations of around
200 citizens mobilised through a public
engagement process. This involved the organisation of citizen panels
in 12 EU countries. The creativity element was integrated through the
creation of 50 visions of EU citizens engaged in the creation of desirable
futures, which can be based upon hopes and dreams - but also upon
concerns and fears in relation to potential problems or challenges
that are not desirable. The results of this creative vision-building
exercise were used as inputs in an expertise mobilisation process
where sustainability experts debated the citizens’ visions clustered by
themes and produced 27 research priorities. These priorities were then
fed back into 12 ‘citizen-expert-citizen’ processes in order to further
promote public engagement and interaction in the assessment of joint
sustainable aspirations at national level in 12 EU countries (Austria,
Belgium, Bulgaria, Czech Republic, Denmark, Finland, Germany, Italy,
Poland, Portugal, Slovenia and the United Kingdom) and at European
levels.

Citizen-Expert-
Citizen process



CASI-F: COMMON
MANAGEMENT

OF

“..it is understandable, logically developed and structurally
sound. The holistic approach it takes can be supportive in
planning, structuring and even evaluating S| cases and
make the user aware of Sl impacts on different stakeholder
groups. Thus, it has the potential to foster collaboration
and knowledge exchange among the relevant actors. As
the framework is backed up with a vast amount of already
gathered knowledge (CASI intelligence-visions, policy briefs,
initiatives) it improves the user’s understanding of Sl. In this
context the participants especially highlighted the data-
richness accessible through CASIPEDIA.”

“Educational programmes at universities could follow
the logic of the framework (BG) which in turn could help
systematising the innovative ideas (BG).”

“CASI-F does not only have the potential to be a knowledge
sharing platform for Sl cases (AT, CZ, DK, PL, PT, UK) but also
‘helps to create a common space of ideas for all types of
actors’ (BG). It supports networking with similar projects and
enables the exchange of information and knowledge (AT,
CZ). The CASI-F has the potential to foster collaboration and
exchange of experiences (CZ, DK, UK) as well as add value
through enabling cooperation and generating synergies (AT,
c2).”

Source: Schwarz-Woelzl et al, 2016
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4.4. CASI-F principle of
multi-level perspectives

and transitions

The volume and complexity of transitions and socio-
technical system transformations at the niche level
of innovations, the regime level of policies and
the landscape level of aspirations to sustainability
makes it difficult to devise a single optimal procedure
to assess and manage sustainable innovations
addressing SC5. The variety of systemic changes
and their dynamic nature calls for a heuristic
framework capable of accelerating the process of
identifying satisfactory responses to critical issues
related to this and other societal challenges. As a
result, we have taken a multi-level perspective (MLP)
approach to develop CASI-F as a set of protocols and
tools supporting the assessment and management
of critical issues influencing different types of
innovations (level 1 or niche), current national and
supranational policies (level 2 or regime) and the
aspirations of multiple stakeholders, combining lay
and expert perspectives on sustainability (level 3 or
landscape).

The MLP approach is also a heuristic tool for
understanding past, current and possible future
changes in socio-technical systems, based on the
analysis of multi-level transformations in economic,
societal, environmental, infrastructure and
government systems. Through such a systematic
analysis of multi-systemic sustainability (see section
4.5), CASI-F helps to identify and assess critical issues
(e.g. barriers, drivers, opportunities and threats) that
require single- or multi-stakeholder actions at the
strategic, tactical or operational decision-making
levels. This is then complemented with a multi-
criteria assessment and prioritisation of resulting
actions, some of which are further developed into
action roadmaps with the aim of supporting, on the
one hand, the sustainability of existing innovations,
policies and aspirations, and, on the other hand, the
transition towards a better and more sustainable
socio-technical system.

\ A

CASIF ASSISTED TRANSITION MANAGEMENT NEW SOO0-TECHNICAL SYSTEM
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4.5. CASI-F principle of multi-systemic
sustainability assessment and

management

CASI-F

recognises the
sustainability assessment applied to 202 innovations. Overall,
CASI-F used 44 criteria to assess ‘positive’ transformations

importance of a multi-systemic

in societal, economic, environmental,

infrastructure systems.

government and

e (SOC) Societal systems criteria: Population
development and composition; Income distribution and
class structure; Social security and ageing provisions;
Social interaction and communication; Social behaviour;
Civil liberties and human rights; Gender, social class
and groups equity; Individual autonomy and self-
determination; Education and qualification; Human health;
Individual behaviour.

e (ECO) Economic systems criteria: Production;
Consumption; Local trade; International trade; Labour and
employment; Financial system; other macroeconomics
transformations.

+« (ENV) Environmental systems criteria: Environmental
protection laws and policies; Resource extraction policy
and practice; Protection of renewable resources; Protection
of species and ecological heritage; Protection of cultural
heritage; Rights of future generations.

¢ (GOV) Government systems criteria: Government
administration; Public finances and taxes; New Governance
institutions; Political participation and democracy; Conflict
control and resolution; Population and immigration policy;
Government intelligence; International assistance and aid
policy; Industry and Technology policy.

¢ (INF) Infrastructure systems criteria: Settlements
and cities; Transportation and distribution; Waste
management; Health services; Communication and media;
Energy, water and food supply system; other goods supply
system; Services supply system; Creation, destruction or
modification of research, technology development and
innovation (RTDI) institutions/organisations; Knowledge-
transfer channels; RTDI wiring up and collaborative
connections.

SUSTAINABLE

FOR THE ASSESSMENT AND

INNOVATION

Figure 4 shows the results of this assessment, normalised to
the maximum positive transformation score, since the main
purpose of this analysis was to identify those important areas
where sustainable innovations had made significant multi-
systemic positive transformations. In total, 18 criteria showed
very high, high and moderate impact (representing 64% of
the total positive transformations of the 202 S| cases):

+ Four economic systems criteria (representing 24% of
the top 18 criteria transformations): Consumption (e.g.
re-orientation of consumption towards resource-efficient
products and services that reduce toxic materials and
emissions); Production (e.g. implementation of effective
circular economy practices and processes that reduce
raw material and energy use, as well as negative
environmental impacts); Local trade (e.g. supporting
economically disadvantaged producers through fair
trade policies); and Labour and employment (e.g.
improvement of occupational health and safety, labour
rights and conditions).

e Four societal systems criteria (23%): Social
behaviour (e.g. car sharing); Individual behaviour (e.q.
repairing rather than replacing); Social interaction and
communication (e.g. crowd-driven clean-up initiatives);
Education and qualification (e.g. understanding the
carbon footprint of lifestyles).

+ Five infrastructure systems criteria (20%): Energy,
water and food supply system (e.g. vertical agriculture
initiatives); Waste management (e.g. high-tech circular
use and reduction of waste); Settlements and cities (e.q.
greening the city); Transportation and distribution (e.q.
cycle to work scheme); Knowledge-transfer channels
(e.g. online sustainability tutorials).

* Four environmental systems criteria (19%): Rights
of future generations (e.g. investments in sustainable
energy sources); Protection of renewable resources (e.q.
conscious use of hydro and biomass energy plants);
Environmental protection laws and policies (e.g. car-free
city centres); Protection of species and ecological heritage
(e.g. preserving biodiversity and natural environments).

e One government systems criterion (14%): Political
participation and democracy (e.g. crowd-funded
sustainability initiatives).
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Figure 4: CASI-F assessment of multi-systemic sustainability

The assessment of ‘negative’ multi-systemic transformations,
such as the cross-sectoral ecological impact of the construction,
energy, emission, food and water footprints, is also extremely
important. However, CASI-F was conceptualised and developed
as a complementary framework rather than an alternative
framework to the wide-ranging and widely used set of methods
and tools supporting sustainability assessment. The main reason
for CASI-F to take this approach is self-evident in the findings
of the EC-funded SAMT project on ’Sustainability Assessment
Methods and Tools to support decision-making in the process
industries’. SAMT conducted a systematic overview of existing
sustainability assessment approaches and best practices across
many sectors and industries, which helped to identify more than
100 methods and tools. From these, 51 methods and 38 tools
were studied and clustered into the following six groups (Saurat
et al, 2015; Lopez et al,, 2015; Pihkola et al., 2016 a):

. Life cycle methods: Life Cycle Assessment (LCA), subsets
or derivatives of LCA, and life cycle methods beyond
environmental assessment.

e Hybrid methods: Fusion of existing methods (the limit
between methods becomes blurred) in order to increase
the scope of each individual method.

SUSTAINABLE
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Integrated methods: Juxtaposition of well-delimited
methods (‘Russian dolls’ construct) to support decision-
making. Usually includes a weighting scheme to
aggregate sub-indicators into one or a small number
of indicators. Full LCA tools: Implementation of 1SO-
conforming LCA and possibly other life cycle methods.

Simplified LCA tools: Implementation of streamlined
LCA and possibly other life cycle methods.

Integrated tools: Interestingly, available integrated
tools do not implement the integrated methods
described above but provide their own combinations of
methods.

Moreover, a SAMT report on ‘Future research needs and
input for standardisation’ (Pihkola et al, 2016b) reviews
and discusses the challenges of some 80 International
Organization for Standardization (ISO) existing standards
and projects in development-related sustainability
assessment. Among the main conclusions from this report
are:

- Simplified LCA-based methods and tools for regular
use within companies;

- Comprehensive assessments integrating different
aspects of sustainability to support decision-making;

« Hybrid methods and tools for cross-sectoral and
sectoral assessments;

« Methods and tools for addressing regional or local
impacts;

- Assessing and communicating positive aspects within
the LCA framework;

- Support for method and tool selection in different
decision-making contexts.

In line with these findings on existing methods, tools and
standards, CASI-F was conceived as a set of protocols
(interconnected methods) and tools (interconnected
web-based applications) to support the assessment and
management of sustainable innovations. In other words,
CASI-F is not meant to compete with or replace the
above-mentioned sustainability assessments but rather to
support multi-level and multi-stakeholder decision-making
related to sustainability-oriented innovations, policies and
aspirations. Therefore, in practical terms, CASI-F consists of
five interconnected sets of protocols and tools:

. for sustainability relevance and scanning;

. for multi-criteria analysis and assessment;
. for critical issue analysis and assessment;
- for multi-level advice management;

- for action roadmaps management.



CASI-F: COMMON FRAMEWORK FOR THE ASSESSMENT AND
MANAGEMENT OF SUSTAINABLE INNOVATION

5. CASI-F
methodology

5.1. Step 1: CASI-F protocols and tools for
sustainability relevance and scanning

Since 2014, 19 CASI project partners and 16 country correspondents covering all EU28 countries have been engaged in a
rigorous and systematic environmental scanning process to identify sustainable innovations achieving or aiming for positive
environmental, social and economic transformations in Europe and the world. More than 500 solutions were scanned and
nominated between June and December 2014. The solutions included the following seven types of innovations (see Glossary):

innovation, i.e. new/improved goods or
technology;
innovation, i.e. new/improved activity or

process;
o Social innovation, i.e. new/improved solution to a
social problem;

innovation, i.e. new/improved
practice, configuration or business model,

D Governance innovation, i.e. new/improved regulation, ,. (
policy or form of stakeholder engagement; .
innovation, i.e. new/improved set of ';'

interconnected innovations/socio-technical changes;
innovation, i.e. new/improved promotion or &

positioning of any kind of innovation. ;
. x)
<
e
4 .,
5 ,‘ )

o
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In addition, all nominations had to be relevant to one or more
of the 22 priority areas of the Horizon 2020 SC5 (see Table 4).

Climate action

THE
SUSTAINABLE

Climate change projections and scenarios
Climate change adaptation solutions
Climate change mitigation solutions

ICT to assess and predict climate actions
Climate action by sustainable lifestyle
Climate action eco-innovation policies

ASSESSMENT AND
INNOVATION

Biodiversity examination and understanding
ICT mapping of natural resources and trends
Solutions for cultural heritage assets

Strategic intelligence and citizens’ participation

“It was encouraging to see the
innovator want to be part of the
pilot project and he finds it is
important to develop this kind of
tool. So it shows us that there is a

Solutions to water imbalances

Resource efficiency

ICT systems improving resource efficiency
Resource efficient sustainable lifestyles
Eco-innovation and green economy transition

demand for a tool for assessment
and management of sustainable
innovation”.

Source: Martin and Avarello, 2016

and recycling
Alternative raw materials

Raw materials

Effective raw materials policies

Table 4: CASI-F use of EC priorities in climate action, environment, resource

efficiency and raw materials

“Another strength is the overall contribution to a better understanding of
SI, which will contribute to the ‘better formulation and implementation
of policies and measures ‘ in the field of SI both on national and regional
level, as well as of better implementation of EU projects in this field (BG,
CZ, FI, IT). Beyond that CASI-F is seen as an initiative that contributes
to the ‘debate, organization and dissemination’ of concepts of Sl (PT).
In this sense CASI-F is also seen as a framework contributing to the EU
Horizon 2020 sustainability goals (CZ).”

“The ‘pragmatic’ (CZ) and ‘standardised’ (IT) approach is useful both in
the conceptualisation and management of a Sl (Fl). CASI-F contributes
to the development of a ‘macro-framework for management of
sustainable innovations’ (BG). Additionally, CASI-F simplifies the
collection of necessary data to assess SI's own relevance towards
sustainable innovation and supports identifying strategic actions (IT)
as well as strategic thinking and planning (CZ, PT). While it enables
strategic thinking, CASI-F also fosters brainstorming and the generation
of new ideas (BG, DE, IT). With its comprehensive approach ‘CASI-F is
complex enough to point out strong and weak points of any SI’ (CZ, PL)
and therefore contributes to benchmarking Sis (CZ, IT). CASI-F allows
assessing the Sl impact at economic, social and sustainable level for
different stakeholders (PT). The approach to base the CASI-F ‘on actual
sustainable innovation cases’ (Fl) is seen as a good starting point and
bears the potential to get to ‘complex evaluations of possible results’
of Sl (C2)”.

&
%

Long-term raw materials availability
Solutions for exploring, extracting, processing

Awareness of raw materials shortage

ICT systems to map raw materials trends
Eco-solutions to reduce raw materials use
Raw materials-conscious sustainable lifestyle

\ S

MML Box 5: On sustainability
relevance and scanning

“The ‘integration of policies, visions and sustainable
innovation initiatives’ (CZ) into CASI-F is appreciated
as an added value (CZ, UK), because it helps to
increase the understanding of key dimensions,
aspects and critical factors of Sl (CZ) and the ‘roles
of the seven types of innovations towards the EU
sustainability goals’ (CZ). Visions are seen to be
an important leverage to engage citizens, to raise
awareness for sustainable innovations, to gain
knowledge about tendencies or trends (CZ, PL) and
to get ‘out-of-the-box thinking’ into the innovation
process (UK). By providing space to share visions
among different stakeholder groups CASI-F could
also help to promote the buy-in or take-up of actions
(UK) and add supportive services for a product (Fl,
CZ). Additionally, the whole concept identifies a ‘gap
in potential new markets’ or business (UK) and can
potentially be very useful for start-ups.”

Source: Schwarz-Woelzl et al, 2016

MML Box 5: On sustainability relevance
and scanning
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Furthermore, to promote a more systematic mobilisation and
mutual learning approach to sustainable innovation, CASI
partners and country correspondents were encouraged to
identify solutions with wider sectoral relevance. Some 15 to 22
nominations were requested from each of the EU28 country
teams who were asked to cover as many of the 21 economic
activities as possible from the International Standard Industrial
Classification (ISIC) of All Economic Activities (see Table 5
below).

A panel of sustainability experts from within the CASI
consortium reviewed and assessed all nominations in terms of
their relevance to SC5.

To further focus the selection of solutions to the needs of national
and European policies in the area of public engagement and
sustainability, a second assessment conducted independently
by three CASI team members required a 1 to 5 scale rating
of nominated innovations against the following five criteria: (1)
Degree of public participation and mobilisation; (2) Degree of
sustainability and cross-sectoral linkages; (3) Degree of multi-
dimensional transformations; (4) Degree of deployment and
diffusion; (5) Degree of novelty and originality. The results of this
multi-criteria assessment were used to create a scoring system
for the nominated solutions. To achieve EU-wide coverage, the
six highest scoring innovations from each EU28 country were
chosen (168 solutions) together with 34 other high-scoring
innovations, including some international cases. Overall, a total
of 202 innovations were selected and upgraded to a ‘deep dive’
assessment process, also known as fully-fledged mapping of
sustainable innovation practices, outcomes and players.

Agriculture, forestry and fishing

Mining and quarrying

Manufacturing

Electricity, gas, steam and air conditioning supply
Water supply; sewerage, waste management and
remediation activities

Construction

Wholesale and retail trade; repair of motor vehicles
and motorcycles

Transportation and storage

Accommodation and food service activities
Information and communication

Financial and insurance activities

Real estate activities

Professional, scientific and technical activities
Administrative and support service activities
Public administration and defence; compulsory
social security

Education

Human health and social work activities

Arts, entertainment and recreation

Other service activities

Activities of households as employers

Activities of extraterritorial organisations and
bodies

Table 5: CASI-F use of International Standard Industrial
Classification of Economic Activities
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A

N

D




CASI-F: COMMON FRAMEWORK FOR THE ASSESSMENT AND

MANAGEMENT OF SUSTAINABLE

CASI

INNOVATION

: CASI-F
Public Participation in DevelSRERS 2 COMERON Framework for Assessment and Managementof 5'2' Step 2' c

b Sustalpable Innovation

d ()
SIName © ~
Emter e anvwer
1 Description @ -

1f available, plaase wplond image/photo assiciated 85 this ST m

Ut Dot NACT CLaasification bebow 50 select wp 39 ) poxid +0otiimnis 400008 wihare the pustainable innovation i Currenty
aralicod Liely 03 te applet

Select up 10 3 S0CI0 CCBBOmIC SC8rY v

1f yors selected MANUTACTURING (n the previco queticn. please select <p 33 ) 2esn where the vovtainable lrmcvation
I curremtly and/or luly 19 be applied.

Select wp 303 ares -
SIURLO A
Unter Dhe url addrem
51 Lead organisation © ~
Later e answer

Type

protocols and
tools for multi-
criteria analysis
and assessment

The mapping of the selected SI focused
on 3 ‘deep dive’ assessments using a
total of 34 criteria (Table 6):

Sl Practices assessment: This includes
21 criteria providing a panorama of
the actual innovation, including both
descriptive information and a detailed
assessment of key objectives, origins,
factors of success, barriers, drivers,
tensions, funding and market potential,
mobilisation degree, mutual learning
processes, geographical and sectoral
transferability and use of assessment
methods.

SI Outcomes assessment: This includes

Tool Box 1: CASI-F tool for sustainability relevance and scanning

This Tool Box shows a screenshot of the first CASI-F tool
supporting the sustainability relevance and scanning of SI
initiatives. The tool is available for all registered CASI community

members and can be accessed through the main navigation
menu of the CASI portal, by clicking on the ‘map a case’ button
on the main page of CASIPEDIA or by going to the following URL:
http;//www.casi2020.eu/casipedia/map-a-case/

In total 15 criteria are used during the first step of the CASI-F
methodology: (1) SI Name; (2) SI Description; (3) SI URL; (4) Lead
organisation; (5) Lead organisation URL; (6) SI Scope; (7) Link to H2020
priorities; (8) Sl Type; (9) SI Objectives; (10) Sl Factors of success; (11) SI
Barriers; (12) Sl Drivers; (13) SI Opportunities; (14) S| Threats; and (15)
Systemic sustainability (see Section 4.5). The assessment of initiatives
against these criteria can be conducted individually by the innovator
(self-assessment), a trained mapper (CASI team member or country
correspondent) or collectively by a group of experts or CASI community
members invited to assess a given Sl initiative.

and possible future outcomes of the

innovation. The first two criteria focus on

the degree and status of the innovation
outcomes, followed by a structured assessment of
strengths and weaknesses using nine sub-criteria
(Novelty; Complexity; Protection of intellectual
property rights (IPR); Timing; Robust and platform
design; Rewriting the rules; Reconfiguration of
production, distribution and consumption; Sectoral
applicability; and Geographical replicability). This
is followed by a forward-looking assessment
of seven types of opportunities and threats
(technological, economic, environmental, political,
social, ethical and spatial). Additional outcomes
such as new policies, spin-offs, publications,
skills and competences are also mapped. Finally,
the systemic sustainability criterion includes 44
sub-criteria assessing positive contributions to
five sub-systems of the broader socio-technical
system (see Section 4.5 and Figure 4 above).

Sl Players assessment: This included the
mapping of role, type and contact details of
innovators, funders and sponsors, supporters and
brokers, as well as beneficiaries and users.
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Sl Leader URL
S| Scope

Publications

Skills and competences Funders/Sponsors

1. Degree and approach
2. Stage of innovation
SI Name 3. Strengths and Weaknesses Innovators
SI Description 4. Opportunities and Threats * Role
SIURL 5. Policies  Type
S| Leader 6. Spin-offs - Contact details
7.
8.
S.

Sl Timeline

Systemic sustainability

+ Role

OLONOWUAWNHE

Sl Priorities
Sl Type
. Sl Objectives

. SI Origins

. Sl Factors of success

. Sl Barriers

. Sl Drivers

. Sl Tensions

. Sl Funding/market potential
. Sl Mobilisation degree

. Sl Mutual learning processes
. Sl Transferability

. Sl Lookalikes elsewhere

. Sl Assessment methods

+ Societal Systems
- 11 indicators

+ Economic Systems
- 7 indicators

+ Environmental Systems
- 6 indicators

« Infrastructure Systems
- 11 indicators

+ Government Systems
- 9indicators

CASI-F criteria for the fully-fledged assessment
of sustainable innovations

- Type

- Contact details

Supporters/Brokers

+ Role
- Type

- Contact details

Beneficiaries/Users

+ Role
- Type

- Contact details
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This Tool Box shows a screenshot
of the second CASI-F tool
supporting  the  multi-criteria
analysis and assessment of S/
initiatives. The tool is available
for all registered CASI community
members and can be accessed

through the main navigation
menu of the CASI portal, by
clicking on the ‘'map a case’ button
on the main page of CASIPEDIA or
by going to the following URL:
http://www.casi2020.eu/
casipedia/map-a-case/

Over 30 criteria are used during the
second step of the CASI-F methodology,
which requires the mapping of (1) S
Practices; (2) SI Outcomes; and (3)
S| Players. The mapping of initiatives
against these can be conducted
individually by the innovator (self-
assessment), a trained mapper (CASI
team member or country correspondent)
or collectively by a group of experts or
CASI community members invited to

OF SUSTAINABLE INNOVATION
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5.35. Step 3: CASI-F
protocols and
tools for critical
issue analysis and
assessment

The nomination of 548 cases against the first
12 Sl Practices assessment criteria (see Table
6 above) and the mapping of 202 cases against
all aforementioned 34 S| Practices, Outcomes
and Players criteria generated a rich and unique
database on the state of the art of sustainable
innovation in Europe and the world, also known
as CASIPEDIA and available online at http://
www.casi2020.eu/casipedia/.

Tool Box 2: CASI-F tool for multi-criteria analysis and assessment

The wealth of information about sustainable innovation in CASIPEDIA is far
from fully analysed but, for the purpose of developing and piloting CASI-F,
a ‘targeted’ assessment of CASIPEDIA data was chosen. Thus particular
emphasis was given to the analysis of selected ‘critical issues’, i.e. key
barriers, drivers, opportunities and threats that require further assessment
and attention for management decisions. Some 1566 ‘critical issues’ were
mapped against nominated and selected cases with the active participation
and engagement of relevant stakeholders (especially the innovators, but
also the funders and sponsors, supporters and brokers, and beneficiaries and
users, who were given access and invited to contribute to the assessment
of sustainable innovations in CASIPEDIA). Given the strategic importance
and often confidential nature of the ‘critical issues’ related to a specific
innovation, the mapping team, as well as the innovators, were also allowed
to restrict access to sensitive issues. The final set of publicly available issues
can be explored online in the CASI Ideas Bank at http://www.casi2020.eu/
ideas-bank/.
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Figure 5: CASI-F assessment of critical issues from the CASI Ideas Bank

These issues were analysed following three complementary logics aiming

to answer the following research questions:

+ What lessons can be learned from the analysis of critical issues using
seven analytical dimensions or perspectives, namely technological,
economic, environmental, political, social, ethical and spatial?

- What type of actions are needed to deal with the positive and negative
effects that such an extensive set of critical issues have on sustainable

innovations?

+ What type of action management framework can be created based
on a meta-analysis of the critical issues from an innovation system

perspective?

. Lessons from the analysis of critical issues using a multi-dimensional

perspective

Analysis of
critical issues

Multi-dimensional
Perspective

Multi-stakeholder
Perspective

Innovation System
Perspective

Figure 6: CASI-F multi-perspective logics in the analysis of critical issues
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From a technological perspective, the
analysis of 182 issues led to 11 lessons,
namely to: analyse possible dependency on
specific technologies; develop IPR strategies;
elaborate technology development
plans; identify and assume protection
and imitation costs; make a plan for
digital and social media communication;
guarantee an easy use of innovation;
create  maintenance and contingency
plans; reinforce technical capabilities and
capacities for technological anticipation;
ensure an adequate level of novelty in both
radical and incremental innovations; develop
supporting infrastructures; and comply with
technological standards while reaching the
right level of complexity.

From an economic perspective, the analysis
of 453 issues led to 12 lessons, namely to:
elaborate market expansion plans; create
realistic business strategies; design capacity
enlargement and production adjustment plans;
differentiate between mass-production and
differentiation strategies; define economic
benefits targets, when applicable; define
cost reduction objectives, when applicable;
elaborate a strategy for local development;
assess the possibilities and implications of
self-employment; make a clear estimation of
initial investments; evaluate the availability of
future resources; ensure the stability of funds
during the Sl process; and increase or maintain
adequate efforts in R&l.

From an environmental perspective, the
analysis of 223 issues led to six lessons, namely
to: understand the potential and implications
of climate change adaptation and mitigation
strategies; identify those environmental
elements where the S| could have a better
impact; develop environmental ex-ante impact
measuring tools; evaluate the potential of
the S| to solve energy problems; define and
communicate how the Sl is contributing to
promoting sustainable life styles; and evaluate
potential ecological collateral effects.

From a political perspective, the analysis
of 232 issues led to eight lessons, namely to:
understand bureaucratic processes; recognise
and adapt to a government's political goals;
analyse policy agenda opportunities; learn
applicable  regulation;  monitor  current
and potential regulation changes; achieve
sustainable political support; get timely access
to experts and policy advisors; and assess
lobbies’ and competitors' reactions.
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From an ethical perspective, the analysis of 32
issues led to five lessons, namely to: make ex ante
evaluation of the Sl ethical consequences; avoid
the SI bringing about the exclusion of specific
user-groups; develop a communication plan based
on unambiguous organisational sustainability
objectives; identify and integrate all affected
community members; and communicate how the
innovation is aligned with social values.

From a spatial perspective, the analysis of 64
issues led to four lessons, namely to: establish
realistic demographic objectives, if applicable; align
innovation with rural and local traditions; consider
heritage preservation in the innovation conception;
and distinguish between the results of S| local
experimentation and their application to other
environments.

All in all, 60 lessons or ‘critical considerations’
emerged from the meta-analysis of 1566 critical
issues linked to 202 Sls, where both the variety and
volume of lessons required additional analytical
perspectives.

“What worked well was that through the inclusion of
various stakeholders into the matrix you were forced
to think about different perspectives and how these
may affect an innovation”.

“The multi-stakeholder perspective is very, very
relevant; even not every perspective is of the same
importance (e.g. in this case, civil society is of lower
relevance). But it is important to think about the
case/initiative from all the four stakeholder areas.
In this case the multi perspective was integrated
right from the beginning of the project, but without
the civil society perspective. The matrix helped to
integrate this perspective as well.”

Source: Martin and Avarello, 2016

“Users can easily take into account ‘different interests
and objectives’ (DE) of various stakeholders which in
turn allows to consider the Sl as a whole (PT). Through
the multi-stakeholder perspective it gets possible to
take the ‘implications and interdependencies’ (CZ) of
an Sl into consideration.”

Source: Schwarz-Woelzl et al, 2016

FRAMEWORK
SUSTAINABLE

F

o

ASSESSMENT AND
INNOVATION
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“Lecturers can rely on a well-structured procedure for
analysing Sl initiatives, which does not need to be strongly
modified to be used in the context of a Master's course.
Plenty of comprehensive supporting material is already
available for students to better understand the overall
CASI-F procedure (students can then work autonomously
on most of the steps). The upcoming CASI online training
course will further reinforcesthis aspect.

By contaetifig and interacting with innovators (potential
employers), the students not only widen their network
within the labour market but also promote the
‘Management and Social Entrepreneurship” course, which
may be of interest to star-ups, SMEs, and the like.

In general, | have a positive feeling about the potential use
of CASI-F in university-courses. Particularly when it €omes
to the area of sustainability and innovation (still under-
researched and ambiguous in nature), it is very useful to
allow students to deepen the topic by working in the field
(by directly interacting with innovators).”

Source: MML Interview with ,Mam'ﬂ'fc;rtini — Researcher at
the University.of Milano-Bicocca (Annexe 5)

MML Box 6: On multi-stakeholder perspectives
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Tool Box 3: CASI-F tool for critical issue analysis and assessment

TEEPSES S x : R ;
critical Tec Eco Env Pol Soc
issues

This Tool Box shows a
screenshot of the third CASI-F
tool supporting the critical
issue analysis and assessment
for S| initiatives. The tool is
available for all registered CASI
community members and can
be accessed through the main
navigation menu of the CAS/
portal, by clicking on the ‘add
an idea’ button on the main
page of the CASI Ideas Bank or
by going to the following URL:
http://www.casi2020.eu/edit-

CASI has mapped 500+ cases of Sustainable Innovations from across EU and beyond. From those, Idea/
the 193 mest CASI-relevant cases were selected for further analysis, which helped to gather a wide ariver

range of ideas that contributed to the development of the CASE Ideas Bank. These ideas are colous-
coded and represent existing or potentialk (1) barriers, () drivers, (3) opportunitien, o (4) threats,
which can influence the success (Le. uptake/implementation/diffusion) of sustainable innovation.

To expiore the ideas Bank

v Browse the ideas using the varicus flivers

v Find out the typeof idea and associated success factor chastered arcund TEEPSES categories (techinological, econcmnic,
envircsumental, political, social, ethical, spatial) by hovering over ideas” icons

Vv Add your own idess

Search Sortby  ame of ot wpoune ¥ m“

Filter

Drivers €

Opportunities €
Threals €

IDEAS BANX

Opportunity

TYPE OF DENOVATION TYPE OF IDEA TEEPSLS

5.4. Step 4: CASI-F protocols

Some 28 types of critical issue can be analysed and

and too'-s for mu'-tl-level assessed during the third step of CASI-F methodology,
o which requires the identification of (1) drivers; (2)
ad‘"ce management barriers; (3) opportunities; and (4) threats. The mapping

N o . ] of these critical issues can be conducted individually by
In addition to the multi-dimensional perspective, the same 1566 the innovator (self-assessment), a trained mapper (CASI

critical issues were analysed, based on their influence on the team member or country correspondent) or collectively

selected innovations, using a multi-stakeholder perspective. This by a group of experts or CASI community members invited
helped us to arrive at an important managerial conclusion: Critical

issues require a multi-level and multi-actor advice approach.

to contribute to a given Sl initiative. The following seven
categories of critical issues are considered in CASI-F:
technological, economic, environmental, political, social,

The main lesson from the analysis of the positive and negative ethical and spatial

effects that the critical issues identified had on the mapped
innovations was that the actions to manage such an extensive
set of barriers, drivers, opportunities and threats might need to be
implemented by multiple actors with different managerial roles
and responsibilities.
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Multi-level and Multi-actor

(ML-MA) Actions Approach Government Civil society

actors actors

Strategic actions involve the definition of high-level aims, challenges, goals,
objectives and priorities that require strategic attention or orientation from
top-level decision-makers in government, business, civil society, research and
education organisations.

Top-level management:
Strategic actions

Tactical actions require mid-level decision-makers to translate strategic level
objectives and priorities into tactical interventions, such as investment, research
or knowledge-transfer programmes and calls, funding schemes or instruments,
as well as development and implementation mechanisms.

Mid-level management:
Tactical actions

Operational actions require the intervention of front-line decision-makers -
policy makers, civil servants, entrepreneurs, citizens, researchers and workforce
- who are directly responsible for the operationalisation of day-to-day activities
linked to tactical and strategic actions.

Front-line management:
Operational actions

Table 7: CASI-F approach to multi-level and multi-stakeholder advice

For example, the Food Bank Network operated by Fondazione
Banco Alimentare Onlus, a civil society organisation in ltaly,
identified the existing regulatory and normative framework as a
critical issue for the effective implementation and wide diffusion
of its business model innovation, focused on the daily recovery
of surplus food from the food supply chain and its redistribution
to charitable organisations helping around two million deprived
people in the country. However, the management of such a
critical issue or barrier requires governmental actors, at the
strategic level, to: formulate or implement new national policies
on surplus food donations aimed at economically encouraging
the private sector; and, at the operational level, to: organise and
manage dialogue tables with operators, including policy-makers,
businesses and not-for-profit civil society organisations - aimed
at redesigning the regulatory system so as to acknowledge the
needs of several stakeholders.

Similarly, the 202 S| cases studied in CASI helped us identify a
wide range of critical issues, including not only barriers but also
drivers, opportunities and threats, providing good examples of
the kind of managerial situations where sound responses and
solutions require multi-level (strategic, tactical and operational)
and multi-stakeholder interventions.

“..strong focus on action planning is a remarkable strength of
the CASI-F matrix (BE, CC, CZ, DE, UK, IT, PT). This does not only
help to improve the process of planning and implementing the S|
practice, it also represents a simplification of the project context
and hereby contributes to an exhaustive mapping of potential
actions of the various stakeholders and the elaboration of a
detailed action plan (PT, UK). The three levels of actions (strategic,
tactical/programming, front-line/operational) were regarded by
some as a time line, which could assist in an improved planning
of the specific actions at specific stages of project development.
This allows them to anticipate the possible impacts of the actions
on different stakeholders (CZ, FI, Si, PT). This makes the matrix
additionally valuable (DE, PT). Furthermore, the actions allow
basic orientation and define measures needed that are aligned
with the objectives and goals of an organisation (PT). Another
positive side-effect of the action orientation is the assessment
process, which offers a reflection process on the relevance and
feasibility of initiatives and how sustainable they are (PT).”

Source: Schwarz-Woelzl et al,, 2016

“ The matrix allows the user to get the ‘big picture’
(FI) of SI by allowing the incorporation of the
different stakeholders’ perspectives in a structured,
systematic and transparent way (BG, CC, PT, SI UK).
The stakeholders recognise the matrix to offer a
‘good overview’ (S1) about Sl; hereby, the matrix
makes it possible to structure and manage the
S| while taking necessary contextual information
into consideration. The matrix is considered as
a ‘logically developed and structurally sound’
framework (BG), which takes into account
‘essential issues and aspects’ (Fl) of SI. Moreover
this approach invites innovators to think about the
applicability of innovations in other areas and for
other stakeholders (BG, CC) and permits to get a
quick and structured overview about important
implications for the management of SI (PT, UK).”

“The matrix is easily understandable (BG, CC, CZ, DE,
FI,IT, SI, PL, UK) and its structure allows to ‘simplify
and synthesise complex phenomena’ IT) through
the reduction via a step by step approach (DE, IT).
Furthermore, the matrix is recognised as clear and
readable (BG, CC, PL). Different stakeholders of one
and the same S| may easily understand their role
in the larger scope of a Sl and its societal impact
(CZ). Next, the matrix scheme was considered a
‘structured, systematic, and transparent approach’
(SI) in some of the stakeholder workshops (CC, BG,
Fl, SI). It was said that the matrix supports the
simplification of complex processes through an
easy-to-fill-in scheme (CC, IT, SI).”

Source: Schwarz-Woelzl et al, 2016

MML Box 7: On multi-level advice
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“..aninnovatorperceivedthe actions on the tactical and operational

levels very useful for the civil society stakeholder. For the other
level and stakeholders the added value was considered less, but
not useless as it helped to understand different perspectives. The
matrix was considered useful to structure thoughts and include
different perspectives, and to better understand the consequences
of actions.”

Source: Martin and Avarello, 2016

1. - Action description

2. - Select the level of action

Setect an opion v

3. - Select relevant actors

Select wn option v

4, - Select action type

Select an option v

S. - Select relevant S| management key aspect

Seloct s option ~

6. - Rate the importance

7.« Rate the feasibility

8. - Rate the economic impact

9. - Rate the social impact

10. - Rate the environmental impact

- Restricted?
11. - Restrictec NO Yes

Tool Box 4: CASI-F tool for multi-level advice management

This Tool Box shows a screenshot of the fourth CASI-F tool
supporting the multi-level advice management for Sl initiatives.
The tool is available for all registered CASI community
members and can be accessed through the main navigation
menu of the CASI portal on the main page of the CASI Actions

Bank or by going to the following URL: http://www.casi2020.
eu/actions-bank/ While most actions in the Actions Bank are
automatically extracted from CASIPEDIA results, users can
also access a separate input form and add actions by clicking
on the ‘add action’ button without mapping

a case.

The management of advice is structured around the three
most common management levels of advice, namely: strategic
(top-level management); tactical (mid-level management) and
operational (front-line management).
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In addition, during the fourth step of the CASI-F
methodology, actions are targeted at the following four
actors representing the quadruple helix of sustainable
innovation (1) government, (2) business, (3) civil society
and (4) research and education. The mapping of these
actions can be conducted individually by the innovator
(self-assessment), a trained mapper (CASI team
member or country correspondent) or collectively by a
group of experts or CASI community members invited
to contribute to a given Sl initiative. The following
10 SI key management aspects are considered in
CASI-F: mobilisation, resources, foresight, momentum,
aptitude, attitude, catalysis, fosterers, (multi-agent)
transformations and (systemic) sustainability (see
Table 8).

The fourth step of the CASI-F methodology is supported
by the Actions Bank and related functionalities
integrated into the Ideas Bank, both allowing actions
to be nominated and assessed individually by the
innovator (self-assessment), a trained mapper (CASI
team member or country correspondent) or collectively
by a group of experts invited to a given case. Nominated
actions are assessed using the following five rating
criteria: (1) importance to manage a given critical issue;
(2) feasibility of implementation; (3) economic impact;
(4) social impact; and (5) environmental impact. In
addition, the tool allows to restrict the public visibility
of individual actions.

5.5. Step 5: CASI-F
protocols and tools
for action roadmaps
management

The complexity of the multi-level and multi-stakeholder
approach led us to another major managerial
conclusion: Critical issues require a systemic Sl
management framework. Using an innovation systems
perspective a meta-analysis of the 1566 critical issues
helped to identify 10 SI management key aspects
associated with 50 critical factors or meta-issues
affecting the context, people, process and impact
of SI management dimensions (see Table 8, Glossary
and Popper et al., 2016).
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The success of a sustainable ]
innovation depends greatly on its :
context and 17 critical factors
were mapped against its four key
aspects: Momentum, reflecting
the potential space for innovation,
i.e. expectations of entrepreneurs
and other actors, political drive
from regulators or procurement,
exemplars from other technological
or social enterprises, and the
perception of problems that call for
solutions; Foresight, showing the
capacity to anticipate, strategise
and overcome gaps in the innovation
curve; Resources, emphasising the
need for healthy combinations of
skills, finance, location, markets,
etc; and Mobilisation, including
the capacity for action, as in
public participation, community
and institutional support, public-
private partnerships, research and
education engagement.

The role of people - especially
government, business, civil society,
and research and education actors
- cannot be under-estimated.
Many objectives remain unfulfilled
when innovations fail to connect or
mobilise the right people, or do not
provide the right incentives or skills
for key people. Some eight critical factors were clustered around
two key aspects in the people dimension: Aptitude, referring to the
actual skill-set or competences of people involved in the design,
development, implementation and diffusion of a sustainable
innovation; and Attitude, meaning the type of behaviour of the
same people.

Innovation is widely considered a complex, participatory and
multifaceted process. As mentioned above, the analysis of critical
issues confirmed the need for a multi-level and multi-stakeholder
actions-oriented approach supporting the management of the
innovation process. Given the multiple possibilities of clustering
some 14 process-related critical factors, these have been grouped
into two broader sets of key aspects: Catalysts, contributing to
the initiation, development and implementation of the innovation;
and Fosterers, including factors that further consolidate and
diffuse the innovation.
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Finally, 11 critical factors were linked to the impact
dimension and grouped into two corresponding key aspects:
(multi-agent) Transformation, meaning positive changes
in the quadruple helix of SI and knowledge production
(see also Carayannis and Campbell, 2009; 2010); and
(systemic) Sustainability, referring to changes in the
socio-technical system where the S| operates that lead to
positive environmental, social, economic, government and
infrastructure transformations without compromising the
needs and welfare of future generations.

Table 8 summarises the four SI management dimensions,
the 10 SI management key aspects and the 50 SI critical
factors that innovators need to consider in the systemic
management of Sl actions (see Glossary).

“The matrix allows the user to get the ‘big picture’ Can the qualitative 5-step approach improve the assessment and management
of SI by complementing existing quantitative tools and methods (e.g. Life Cycle Assessment and derived sub-sets)? If so, how?

“Definitely! To me it is a good example of the practical implementation of a multi-level governance approach, very well structured
and implemented in a clear and consistent manner, giving a‘much broader perspective than Life Cycle Assessment and similar,

which helps to better involve stakeholders.”

Source: MML Interview with Edgaras Leichteris — CASI Country Correspondent for Lithuania (Annexe 5)

MML Box 8: On how CASI-F complements quantitative SI assessments
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Aptitude refers to the actual skill set or competences
of people involved in the design, development,
implementation and diffusion of a sustainable
innovation. There are 4 critical factors linked to this
S| key aspect: leadership (to guide the innovation
team); charisma (to inspire and mobilise key
people); creativity (to reach original and innovative
solutions); and knowledge (to make sound and
informed decisions).

(Multi-agent) Transformation refers to positive
changes in the quadruple helix of SI and knowledge
production. There are 6 critical factors linked to
this Sl key aspect: stakeholder and community
development (to consolidate new/existing players
and promote spin-offs and networking); knowledge-
based products and services (to increase academic,
cultural or scientific advances); values and lifestyle
changes (to promote knowledge- and media-based
cultural and behavioural change); multi-challenge
approaches (to better manage the complexity of
dynamically changing socio-technical systems,
visions and paradigms); capacities and skills (to
support workforce development, competences and
jobs); and entrepreneurship (to innovate and create
new business opportunities).

CASI-F approach to S| management dimensions and key aspects
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Attitude refers to the type of behaviour of people
responsible for the design, development, implementation
and diffusion of a sustainable innovation. There are 4
critical factors linked to this S| key aspect: enthusiasm
(to spread interest and excitement); empathy (to be
more responsive to the needs of potential SI users and
beneficiaries); involvement (to promote cooperation

and networking); and commitment (to achieve shared
ownership and co-create success).

(Systemic) Sustainability refers to changes in the socio-
technical system in which the Sl operates that lead to
positive economic, social, infrastructure, environmental
and government transformations. There are 5 critical
factors linked to this Sl key aspect (see Section 4.5):
societal system sustainability (to improve social cohesion/
interaction, community sense, education); economic system
sustainability (to improve consumption, production, labour
conditions, trade); environmental system sustainability

(to protect cultural/ecological heritage, species, resources,
environmental protection laws and policies, etc.);
government system sustainability (to improve public
participation and democracy, etc.); and infrastructure
system sustainability (to improve the energy, water and
food supply system, waste management, settlements and
cities, transportation, distribution and knowledge-transfer
channels.
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The lessons from the analysis of sustainable innovations
were used to develop an action research methodology for
piloting the CASI-F with real life sustainable innovations.
The piloting process followed a critical issue approach,
which required innovators to prioritise those critical issues
(barriers, drivers, opportunities and threats) considered
important and in need of urgent action. The most
important critical issues were selected and, with the help
of CASI partners, a total of 43 innovators engaged in a
mutual learning, multi-level and multi-stakeholder ‘action
generation’ process driven by creativity, evidence, expertise
and interaction. At the time of writing this section, some
707 of these actions have been fully mapped and codified
in the CASI Actions Bank, at http://www.casi2020.eu/
actions-bank/.

Table 9 shows the overall results of the application of the
CASI multi-level and multi-stakeholder actions-oriented
approach to 43 sustainable innovations. More details
about the actual implementation of the framework
developed by the authors can be found in Hoélsgens et
al. (2017). In total, some 190 actions were generated
for government actors, 186 actions for business actors,
175 actions for civil society actors and 156 actions for
research and education actors. Overall, the actions were
evenly distributed among actors and the three targeted
SI management levels, namely strategic, tactical and
operational (see also Table 7).

Table 9: CASI-F approach to multi-level and
multi-stakeholder actions mapping from 43 innovations
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Figure 7: CASI-F approach to multi-stakeholder and multiple SI
management dimension mapping

The results also show the clear differences between government,
and research and education actors in the management of critical
issues in each of these dimensions. While government actions
are expected to focus more on the context dimension, followed
by the people, process and impact dimensions, the actions of
research and education actors first target issues of the impact
dimension, followed by the process, people and context ones.

These findings become more apparent and interesting after the
application of the systemic action management framework at
the level of ‘key aspects’ (Figure 8). Here we can clearly see the
significant role of the mobilisation key aspect, followed by the
fosterers and resources as the three most important areas of
intervention. Both the foresight and sustainability key aspects
appear to be addressed by all actors, although business actions
in the foresight key action are considerably more prominent than
those of other actors, showing that more strategic behaviour is
normally expected from entrepreneurs. However, these results
may also reveal the general need for a more forward-looking

Multi-level &
Multi-stakeholder
Actions

Government
actors
(190 actions)

Civil society

actors
(175 actions)

Top-level
management:

Strategic actions

Mid-level
management:
Tactical actions

Front-line
management:
Operational actions

41% 31% 33%
33% 34% 29%
26% 35% 38%

The subsequent application of the systemic Sl
management dimension (see Glossary) framework shows
that 529% of the actions addressed the context dimension,
13% the people dimension, 25% the process dimension
and 10% the impact dimension. The results confirm how
important the context and process dimensions are in the
management of critical issues influencing sustainable
innovations. An interesting finding is the limited role of
the impact dimension, probably as a result of the often
long-term implementation nature of such actions.

and sustainability oriented-mentality when looking for solutions
to critical issues affecting innovations. Figure 8 presents the
distribution of each type of stakeholder by key aspect. Thus it
is possible to recognise that government actors are expected to
address critical factors linked to the momentum, mobilisation
and resources key aspects. Business actors play a major role
in the mobilisation key aspect as well as in actions dealing with
issues about resources and fosterers.
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Figure 8: CASI-F approach to SI management key aspect
mapping

From the innovators’ perspective, the final step in the
management of identified actions required their assessment
in terms of importance for the innovator, feasibility of
implementation and the degree of economic, social and
environmental impacts. Several interviews and interactions
with the innovators were organised in order to jointly prioritise
those actions that required more in-depth managerial advice.
This involved the creation of 46 action roadmaps using the
systemic action management framework to develop more
specific sub-actions or tasks for priority actions. A total of 564
tasks was generated and allocated short-medium-to-long-
term implementation time scales, thus providing innovators
with more practical advice on immediate and future steps
for the management of critical issues affecting the context,
people, process and impacts dimensions of their innovations.
Figure 9 shows how the 564 tasks identified related to the
context, people, process and impact dimensions, as well as
their implementation time scale.

B Shortterm implementation B Medium-term implementation 1 Long-term implement ation
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Figure 9: CASI-F approach to S| management dimension by
implementation time frame

From the CASI team perspective, the amount of strategic
intelligence generated while mapping, analysing and managing
selected innovations and related critical issues has a huge
potential to further advance knowledge and support evidence-
based policy-making in the area of sustainable innovation.

Research and education

R THE ASSESSMENT

INNOVATION

A N D

41

From the CASI team perspective,
the amount of strategic intelligence
generated while mapping, analysing
and managing selected innovations
and related critical issues has a huge
potential to further advance knowledge
and support evidence-based policy-
making in the area of sustainable
innovation.

Applying supplementary systematic
and content-oriented meta-analysis
(i.e. a structured and systematic study
of a large amount of data with the aim
of identifying patterns and clusters)
of the actions and sub-tasks linked to
the piloted innovations could further
support the refinement of CASI-F
and the development of recommendations on the type
of mechanisms, schemes and programmes that regional,
national and European policy-makers should put in place
to: (1) better promote strategic sustainability agendas; and
(2) promote more effective functioning of existing policy
instruments.

Similarly, the meta-analysis of other Sl Practices, Outcomes
and Players assessment criteria would probably lead to more
and equally interesting lessons. For example, a meta-analysis
of innovators’ short-medium-to-long-term objectives and
aspirations was conducted. This helped to identify some
76 priority areas for product, service, social, organisational,
governance, system and marketing innovations, which were
later clustered into 10 research and innovation policy agendas.
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“Most of the feedback was positive, stating that action roadmaps
are an interesting and useful tool. According to a large number
of the innovators, the framework provides a different way of
thinking about innovation project activities and to conduct an
overall plan for the needed steps in innovation management.
Quite a few of the innovators saw the roadmap being an
efficient methodology to be used in workshops, especially
when analysing more complex projects. The identification of a
timeframe for each task was complimented as a good addition
to the roadmap.”

“The most positive responses indicated, that the activity made
them consider questions that they never had considered before,
and that the innovator could ‘fully recommend the Action Road
Map for others’.”

“80% of the respondents thought that the overall process was
satisfactory (57%) or highly satisfactory (23%). The innovators
think the roadmap is a good way to ensure that you take all
critical elements into account when planning future steps
for innovation project. The words that were repeated in the
questionnaire answers were ‘structured’, ‘new’ and ‘interesting’.”
“Ultimately, 86% of the respondents considered that the Action
Roadmap can help them in managing their sustainable innovation.
Most of the innovators are planning to use their action roadmap
tasks in the future. Furthermore, 77% of the innovators said
they would consider following the recommendations.”

“An overall perception was that the process of creating a
roadmap was beneficial as it helped them in analysing their
innovation management from a structured, new perspective.”
“Almost all innovators (86%) considered that the Action
Roadmap can help them in managing their sustainable
innovation, whereas only a small minority (14%) felt that it does
not provide added value.”

“..77% of the innovators said they would consider following
the recommendations, 6% would not and 17% were not sure.
Ultimately, the findings suggest that even though the action
roadmap is found usable by a vast majority of innovators, there
are also innovators who find it less so, mainly due to external
factors.”

“..the roadmap is important for real-time management, as it
‘supports new thinking especially because the situation/context

’»

of the initial sustainable innovation has changed with time’.

F
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“Furthermore, the structured approach of the action
roadmap process was found to facilitate fresh thinking
on a familiar topic. There were several specific contexts
identified that could be particularly useful for the roadmap
methodology, e.g. schools, consultants and when starting
new projects. One of the innovators thought that even
though the presentation of the tasks in the matrix was
not found very valuable, the tasks themselves are concrete
and useful.”

“In their feedback, the innovators mentioned that the
activity was “very interesting’ and that the process helped
them in identifying and validating the elements and
steps needed. It was suggested that the process might
be particularly useful for group processes, design work
and for improving the innovation impact. One respondent
pointed out that they would be interested in creating more
roadmaps for their other projects, too. In general, the
innovators found the template to have clear arrangement
and structure, but that the concepts required to be explained
in order for them to complete the roadmap. In terms of
how the benefits of the roadmap were understood by the
innovators, the findings reveal some confusion about the
ultimate advantage of completing an action roadmap.
Many of the respondents recognised the structuring of the
tasks to be the main benefit, as well as the conversation
that comes as a side product of the activity. It was also
pointed out that customisation to language, culture and
stakeholder group would increase the benefits. One of the
innovators wanted to emphasise the importance of adding
Aptitude and Attitude to the concepts, as they are often
neglected in the discussion.”

Source: Anttila, 2016

MML Box 9: On action roadmaps
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ACTIONS SUPPORTING SIMANAGEMENT DECISIONS
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Research and education actors (1)

This Tool Box shows a
screenshot of the fifth CASI-F
tool supporting the action
roadmaps management for

Sl initiatives. The tool is only
available for case (co)owners
upon completion of the Step 4

Civil society should recognise the importance of this sort of technologies so as to
counteract as soon as possible the accumulated effects of past irresponsible

Middle level management (tactical actions) | Actor type Civil saclety

e Very high lmportance | Feasibility. Very high feasibility

Related critical issues (1)

Tool Box 5: CASI-F tool for action roadmaps
management

The management of actions is facilitated
by a package or set of sub-actions
covering the four SI  management
dimensions (context, people, process,
impact) and the 10 SI management
key aspects (momentum, foresight,
resources, mobilisation, aptitude, attitude,
catalysts, fosterers, transformations and
sustainability). Each sub-action is allocated
a timeframe for implementation with the
following options: short-term (up to 12
months), medium-term (between 12 to 24
months) and long-term (more 24 months).

of CASI-F (see Section 5.4 and
Tool Box 4).

The fifth step of CASI-F
methodology allows prioritised
actions to be managed
individually by the innovator
(self-assessment), a trained
mapper (CASI team member
or country correspondent)

or collectively by a group of
experts invited to a given Sl
case.
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6. CASI|

CASI-F has been successfully applied to support the sustainability assessment and management of 43 innovations of the seven
different types: Social innovations (12 cases), Service innovations (11 cases), Organisational innovations (seven cases), Product
innovations (five cases), Governance innovations (four cases), Marketing innovations (two cases) and System innovations (two
cases). In terms of geographical scope, around 50% of the innovations were national, 30% local and 20% international. The
most common sectors addressed by the innovations were education, energy, water, agriculture, ICT and health/social services.

A dedicated SI Pilots web space (http://www.casi2020.eu/casipedia/si-pilots/) has been created to feature these 43 Sl
cases in the CASI Portal (see Figure 10); however, the growing interest that different stakeholders have in future applications of
CASI-F (see Section 7 and Annexe 5) means that additional cases will be implementing the full CASI-F methodology before and
potentially after the end of the CASI project. The application of CASI-F to assist sustainability assessment and management of
these innovations helped to produce 46 action roadmaps:

- 12 roadmaps for social innovations;
. 11 roadmaps for service innovations;

- 8 roadmaps for organisational innovations;

. 6 roadmaps for product innovations;
- 4 roadmaps for governance innovations;
. 2 roadmaps for system innovations;

- 4 roadmaps for marketing innovations.

http://www.casi2020.eu/casipedia/,

with examples of critical issues and action
addressing one of the issues — prioritised by
the innovator as most important and feasible
- followed by an action roadmap fleshing out
the implementation of the selected action.

In addition to the seven examples, there
are 39 more roadmaps, which clearly
demonstrate how CASI-F can be used as a
practical MML tool to support multi-level
(strategic, tactical and operational) transition
management towards a more sustainability-
oriented socio-technical system.

The successful application of CASI-F
proves that the framework is versatile
enough to assist such wide-ranging types
of Sl. Furthermore, the CASI-F five-step
approach can lead to comprehensive
assessment of critical issues in Steps
1-3 and targeted management of
prioritised critical issues in steps 4 and
5. The following sections feature seven
examples of the application of the CASI-F
five-step approach to each of the above-
mentioned seven types of sustainable
innovations considered in the CASI project.
Each example provides basic relevance
assessment criteria (a full account of
which can be found in the CASI portal

To promote the sustainability and deployment of CASI-F, the detailed steps of the
framework, with practical examples and links to relevant tools within the CASI
platform, will be accessible through a publicly available online training course
developed around eight modules and 16 units, to be launched in April 2017.
The CASI online training course will draw on the knowledge and results gained
through various mutual learning activities and offering users a comprehensive
overview of CASI-F's background, building blocks and application. Module 1 of
the course will be dedicated to ‘CASI-F in Action’, reflecting on the practical
aspects of the assessment and management elements of CASI-F.
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The CASI team developed a Framework for the Assessment and Management of Sustainable Innovation (CASI-F). Combining desk research,
meetings and interviews with innovators we have successfully piloted CASI-F with 43 innovations. As a result of the pilot we identified almost
1,000 actions that would, on the one hand, help innovators progress their innovation and, on the other hand, help us finalise the CASI-F. The
selected 43 cases consisted of 25 social innovations and 11 technological innovations. In addition 7 cases were considered as both social and
technological innovations. Please browse through the piloted SI cases and explore the actions the innovators felt would most benefit their
innovation.
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Figure 10: CASI-F SI Pilots section in the CASI Portal
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This section provides an overview of the results of CASI-F applied to support the sustainability assessment and management of
a product innovation. Below we outline the basic results from steps 1-3 of CASI-F.

WAI

CASIPEDIA source:

S| Description

This product innovation aims to introduce to the international market a new technology for transforming agricultural,
urban, industrial, and forestry waste into a new ecow-material with outstanding mechanical and calorific characteristics. Its
mechanical properties make the material very attractive as a substitute for wood and other natural resources, and its calorific
features give the material great potential to be used as an eco-fuel.

Sl Lead organisation

EnergiMidt Forsyning og Service A/S - Business actor

S| Objectives

Develop a technology for transforming waste into an eco-material with remarkable calorific, mechanical and ecological
characteristics

Commercialise this technology to the waste treatment sector, both nationally and internationally

Establish strategic alliances to commercialize the eco-material, through waste treatment entities, to electric power
plants and high-energy-consumption industries (use of the material as an eco-fuel)

Establish strategic alliances to commercialise the eco-material in the construction and derived sectors and to consumer-
goods manufacturers (material used as a substitute for natural sources, e.g. wood)

Critical Issues

Commercial agreements (political driver): The potential markets (consumers) of the eco-material (i.e. markets to
111 be directly addressed by the waste treatment entities, and eventually by WAI through strategic agreements) are:
a) electric power plants introducing renewable and low-carbon alternatives in their systems and to increase their
energy-production efficiency (apart from the high calorific properties, the homogeneity and malleability of the WAI
eco fuel adds another important advantage in terms of electric production efficiency); b) industries requiring large
amounts of energy in their production processes, such as paper-mills and the cement industry; ¢) consumer-goods
manufacturers, construction firms and derived sectors aiming to substitute natural and non-renewable materials.

Environmental concerns and EU awareness (environmental driver): WAI's technology contributes to solving four

| European problems: (1) recovering urban and industrial wastes contributes to relieving the environmental pressure
and ecosystem instabilities caused by the residues accumulated in landfill sites; (2) the use of the eco-material
contributes to preserving natural resources (e.g. wood, coal) and reducing the use of plastics and non-recyclable
materials; (3) the use of the material as a fuel constitutes a climate change mitigation action by the replacement
of contaminant fossil fuels and reduction of CO2 emissions; (4) the renewable material will contribute to making
the transition to a reliable, affordable, publicly accepted, competitive and sustainable European energy system,
with less dependence on international imports.

} Limited capacity for international expansion (social barrier): The company should reinforce the international
“ network and the necessary skills for internationalisation.

CASI-F for ‘product innovation’ assessment: WAI (SP)
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Some eight critical issues were identified together with the innovator and the following Sl Critical Issue ‘Limited capacity for
international expansion’ (social barrier) was prioritised and considered for step 4 of CASI-F. Seven SI Management Actions
were identified and the innovator prioritised the following action: ‘Increase staff innovation management skills and capabilities’
(strategic action). Finally, step 5 of CASI-F required the co-creation of an action roadmap for the prioritised action.

SI Management Box 1: CASI-F for ‘product innovation’ management: WAI (SP)

Si
Management
Action

Action Type

Relevant
actor

CONTEXT
dimension
sub-actions

PEOPLE
dimension
sub-actions

PROCESS
dimension
sub-actions

IMPACT
dimension
sub-actions

Increase staff innovation management skills and capabilities

Top level management (strategic action) - Initiate (carry out tasks never done in the past)

Business actor (Innovator)

MOMENTUM

Identify and analyse
database of

existing innovation
management
programmes in
international business
schools and attend
education fairs

FORESIGHT

Identify emerging
management skills and
capacities in the sector,
through journals,
conferences

Timeframe:

Timeframe: el

Medium-term

APTITUDE

Create an internal repository to facilitate
knowledge transfer within the company,
differentiating management skills from technical
education

Timeframe: Short-term

CATALYSTS
Involve key stakeholders in piloting and
experimenting with the firm’s innovation phases

Timeframe: Short-term

TRANSFORMATIONS
Analyse staff potential and training objectives in
relation to local jobs and competences

Timeframe: Short-term

MOBILISATION
Establish new contacts
with local/ regional
business schools, and
researchers dealing
with management
skills and capabilities
development (become
a case study in schools)
and incorporate

action research in the
company

RESOURCES

Apply to local/national
funds for management
skills development

Timeframe:
Medium-term

Timeframe:
Medium-term

ATTITUDE

Foster staff creativity with participatory
workshops, e.g. generate future actions through
highly-transformed scenarios

Timeframe: Long-term

FOSTERERS
Establish incentive procedures to reward staff
professional development

Timeframe: Medium-term

SUSTAINABILITY

Develop staff education plans for the employers’
family so as to bring together professional and
personal development

Timeframe: Long-term



CASI-F: COMMON FRAMEWORK FOR THE ASSESSMENT AND
MANAGEMENT OF SUSTAINABLE INNOVATION

This section provides an overview of the results of CASI-F applied to support the sustainability assessment and management of
a service innovation. Below we outline the basic results from steps 1-3 of CASI-F.

RUSZ Reparatur

CASIPEDIA source:

S| Description

RUSZ is a social enterprise that initiated changes in EU policies. Its primary objectives are resource efficiency and social
inclusion. RUSZ provides repair services for household appliances, consumer electronics and ICT. It sells certified, high-quality
used equipment as well as new washing machines that were diagnosed in the in-house R&D department as particularly
durable and easily repairable. From 1998 to 2007, RUSZ was commissioned by the Viennese labour market authority, AMS.
RUSZ was successfully transformed into a non-profit private enterprise in 2008 and now operates on a cost-recovery basis
and employs more than 20 (mostly former long-term unemployed) people. RUSZ has been leading many initiatives, to replicate
its model and also to overcome the barriers it is facing and change policies, both in Austria and Europe. RUSZ was among the
initiators of the Austrian umbrella organization RepaNet and its EU equivalent RREUSE.L.

Sl Lead organisation

RUSZ Verein zur Férderung der Sozialwirtschaft (Austria)

S| Objectives

Achieve an economic advantage of reliable repair services and the creation of green jobs

Contribute to waste prevention: By repairing old machines RUSZ makes an essential contribution to electronic scrap
prevention. By repairing more than five million kilograms of electrical appliances in the last 18 years, RUSZ has contributed
to resource conservation, climate protection and waste avoidance

Fight against the metastases of the economic system, such as planned obsolescence: RUSZ deplores the fact that many
electrical and electronic devices are designed to be replaced within five years. It works on the development of a white list
of long-lasting and repair-friendly new drives

Provide education for unemployed people: RUSZ not only offers jobs, it also provides the chance of technical training
Offer a broad array of second life-devices with warranty

Offer quality high-standard yet low-cost repair services

Provide customers with reliable information about possible alternatives

Critical Issues

Planned obsolescence (technological threat): High-level planned obsolescence means ever more goods are
x designed in a way which makes them increasingly difficult to repair and ever more manufacturers do not stock up

on spare parts.

Re-integration of long-term unemployed into society (social driver): RUSZ has a high success rate of re-
;“ integrating long-term unemployed people back into society. It trains them to be service technicians and even helps
them with financial and social issues, e.g. by supporting citizens in finding new housing.

Austrian tax system (political barrier): Repairing is labour-intensive work, thus repair costs are high. Repairing
1] goods can be considered to be taxed twice: high employment taxes plus VAT. This is definitely a barrier for creating
new jobs. Socio-environmental tax reform should be put in place.

CASI-F for ‘service innovation’ assessment: RUSZ Reparatur (AT)
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Some 10 critical issues were identified together with the innovator and the following Sl Critical Issue ‘Planned obsolescence’
(technological threat) was prioritised and considered for step 4 of CASI-F. Thirty-eight S| Management Actions were identified
and the innovator prioritised the following action: ‘Support the EC by implementing the circular economy (CE)’ (strategic action).
Finally, step 5 of CASI-F required the co-creation of an action roadmap for the prioritised action.

SI Management Box 2: CASI-F for ‘service innovation’ management: R.U.S.Z Reparatur (AT)

Si
Management
Action

Support the EC by implementing the circular economy (CE)

Top level management (strategic action) — Reinforce (enhanced existing actions)

Action Type

Relevant

Business actor (Innovator)
actor

FORESIGHT
Identify emerging
‘hot topics’ in EC

MOBILISATION
Establish contacts with
local adult education

RESOURCES

MOMENTUM Apply for publicly

CONTEXT
dimension
sub-actions

PEOPLE
dimension
sub-actions

PROCESS
dimension
sub-actions

IMPACT
dimension
sub-actions

Elaborate a franchise
manual for CE business

strategy (collaboration
synergies), i.e.

funded projects Institutions to

models. European Economic &
Social Committee, JRC,
Timeframe: EEA).
Medium-term

Timeframe:

Long-term

APTITUDE
Transfer knowledge and intellectual capital on the
CE within the enterprise.

Timeframe: Short-term

CATALYSTS

Provide an assessment of contributions of the
RUSZ to the CE (e.g. common goods balance
sheet).

Timeframe: Short-term

TRANSFORMATIONS

Elaborate a franchise manual for CE business
models and disseminate it to relevant actors (e.g.
business universities).

Timeframe: Long-term

Collaborate with international students, scientists
and universities to spread the idea and foster
the implementation of societal transformation

towards a CE.

Timeframe: Medium-term

together with research

implement and further

elaborate educational
programmes.

organisations.

Timeframe:

Medium-term Timeframe:

Short-term

ATTITUDE
Activate staff to participate in activities related to
the CE, e.g. repair-cafes.

Timeframe: Short-term

Ensure continued education of the staff about CE
through PR activities.

Timeframe: Short-term

Ensure identification of the staff with the concept
of CE through PR activities

Timeframe: Short-term

FOSTERERS
Use existing networks to foster the
implementation of a CE.

Timeframe: Short-term

Identify new stakeholders relevant to the
implementation of a CE and build up networks
with them.

Timeframe: Long-term

SUSTAINABILITY

Monitor internal procedures regarding their
compliance with sustainability on all levels (e.q.
common goods

balance sheet).

Timeframe: Long-term




CASI-F: COMMON FRAMEWORK FOR THE ASSESSMENT AND
MANAGEMENT OF SUSTAINABLE INNOVATION

This section provides an overview of the results of CASI-F applied to support the sustainability assessment and management of
a product innovation. Below we outline the basic results from steps 1-3 of CASI-F.

Transition Now

CASIPEDIA source:

S| Description

In February 2013 the Danish green think-tank CONCITO and the newspaper Dagbladet Information hosted a seminar for 50
young people interested in the numerous challenges that surround our society today: climate change, resource depletion,
environmental degradation, financial crisis, economic crisis, unemployment and social unrest. During the seminar, participants
had the chance to analyse the situation in depth and to come up with creative, innovative, pragmatic and radical ideas. They
continued their cooperation after the seminar and established Transition Now, which became an independent entity. As such,
Transition Now (Omstilling Nu) positioned itself as a network and a project platform that works to create transition to a
sustainable future society. This requires action, innovation and not least a common effort from both politicians and citizens.
The network aims to provide an opportunity for open interdisciplinary dialogue related to new sustainable solutions. It includes
activities such as large-scale seminars, monthly debate cafes and guidelines for citizens, all focused on how to move towards
a sustainable society.

The main aim of Transition Now is to provide a new way of organising green advocacy work. It was not intended to be just
another green organisation and therefore it was established as an ‘open source network’ with a central coordinating group and
communication structure (webpage and email newsletters) which provides opportunities for people with visions, ideas and will
to get together and coordinate activities.

Sl Lead organisation

Omistilling Nu / Transition Now (Denmark)

S| Objectives

Create a transition to a sustainable future society
Provide a platform for dialogue between citizens, professionals, academia and politicians

Critical Issues

from the government, and does not have any financial sponsors. It gets support for office facilities, but it also
need money for flyers, campaigns, etc. Growth will be difficult! It can involve new volunteers, but it they cannot find
financial support it will be hard to run new campaigns or host events.

€ Financial resources (economic threat): As Transition Now is an NGO, it does not get any financial support

Goodwill (social opportunity): Transition Now receives a lot of goodwill from its partners and from society,
Y because it focuses on sharing knowledge and supporting other organisations and helping them with their ideas. All
that goodwill serves as an opportunity for Transition Now to grow.

the beginning. Early on working for many hours was not an issue as the network members were studying and didn’t
have other jobs. However, currently many of them have work and children, and therefore they find it difficult to find
the time and energy for voluntary work. If the network is to thrive in the future, it is important to transfer all the
know-how to its new members.

‘ '$ Pass on the know-how (social barrier): There are 20-30 core members who have been in Transition Now since

CASI-F for ‘social innovation” assessment: Transition Now (DK)
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Some eight critical issues were identified together with the innovator and the following SI Critical Issue ‘Goodwill’ (social
opportunity) was prioritised and considered for step 4 of CASI-F. Eight S| Management Actions were identified and the innovator
prioritised the following action: ‘Private companies could develop strategies for how they can integrate sustainability as a core
value in their business, together with Transition Now’ (strategic action). Finally, step 5 of CASI-F required the co-creation of an
action roadmap for the prioritised action.

SI Management Box 3: CASI-F for ‘service innovation’ management: Transition Now (DK)

Si

Private companies could develop strategies for how they can integrate sustainability as a core value

Management
Action

Action Type

Relevant
actor

CONTEXT
dimension
sub-actions

PEOPLE
dimension
sub-actions

PROCESS
dimension
sub-actions

IMPACT
dimension
sub-actions

in their business, together with Transition Now

Top level management (strategic action) — Recover (repeat actions done in the past)

Civil society (Innovator)

FORESIGHT

Read recent reports
about green
entrepreneurship in
Denmark to learn about
(1) the future demand
for a platform for
green entrepreneurs,
(2) guidelines on
starting an new
company and (3) ways
to network with other
entrepreneurs.

MOMENTUM

Read the report:
Potential for Denmark
as a Circular Economy.
This can be used

as a tool to make
contact with relevant
companies. And it
reveals some of the
barriers/ opportunities
to a sustainable
transition in Denmark.

Timeframe:

Short-term Timeframe:

Short-term

APTITUDE

Find people to make presentations with
knowledge and charisma, who can lead and
motivate new entrepreneurs.

Timeframe: Short-term

CATALYSTS
Submit applications for financial support.

Timeframe: Short-term

TRANSFORMATIONS

To be sure that there will be a green transition,
parameters and guidelines need to be developed
and used to measure and guide the companies
along the green track in a five-year period after
they have been involved in the project.

Timeframe: Medium-term

{0 ] V] {of 3

Involve the members
and their network in
Transition Now, to
find project funding
opportunities.

Timeframe:
Short-term

ATTITUDE

MOBILISATION
Develop better
communication
channels for the
organisation, so it will
be easier to ‘call for
action’ when there is a
need for more people
to be involved in the
project.

Timeframe:
Short-term

Identify and recruit people who are very
enthusiastic and involved in the idea of
making a platform, which can help new green
entrepreneurs. A special education or skillset is

not necessarily required.

Timeframe: Short-term

FOSTERERS

Seek existing activities pursuing a similar idea
and try to partner with them

Timeframe: Short-term

SUSTAINABILITY

Support the new green entrepreneurs who want
to create a more sustainable society.

Timeframe: Medium-term




CASI-F: COMMON FRAMEWORK FOR THE ASSESSMENT AND
MANAGEMENT OF SUSTAINABLE INNOVATION

This section provides an overview of the results of CASI-F applied to support the sustainability assessment and management of
an organisational innovation. Below we outline the basic results from steps 1-3 of CASI-F.

Tempo al Tempo

CASIPEDIA source:

S| Description

The Municipality of Monza has been actively restructuring and integrating services and facilities (e.g. schools with more eco-
friendly public mobility) as well as improving accessibility to public services by increasing the availability of online services.
The main goal of the Tempo al Tempo initiative is to improve access to city services through the development of the number
of services available online. This also requires the decentralisation of the access points to municipality services.

Through a series of organisational changes, Tempo al Tempo aims to create a decentralised and integrated system that
improves access to the city services and facilities such as public services, schools or administrative practices.

Other supporting innovations include exploitation of the apps already used to create an integrated system tailor-made for
citizens, potential changes to the daily behaviour of citizens, the creation of an integrated system to access services and
facilities for citizens, as well as new policies with a strong commitment from major and other stakeholders.

Sl Lead organisation

Municipality of Monza (Italy) - Government actor (Regional / Local body)

S| Objectives

Save citizens time by offering them the opportunity to better manage their daily needs and tasks
Improve access to services and facilities

Change the public administration organisational culture

Avoid traffic congestion and therefore pollution in town

Optimise municipality workers’ time

Avoid traffic congestion and therefore pollution in the city

Critical Issues

Promises not kept (political threat): Announcing a programme of overall change in the field of public services
x and then being able to realise only a minimum part of such a programme. Difficulties in turning the programme
into concrete actions.

Lack of technological infrastructure (technological barrier): The initiative needs reliable technology in order
;‘ to support the digitalisation and the decentralisation of services. At the moment there are trained contact persons,
but the technological solutions are not yet ready.

Public administration culture (political opportunity): Changing the relational culture of the Public
i Administration (PA).

CASI-F for ‘organisational innovation’ assessment: Tempo al Tempo (IT)
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Some nine critical issues were identified together with the innovator and the following Sl Critical Issue ‘Public administration
culture’ (political opportunity) was prioritised and considered for step 4 of CASI-F. Seven S| Management Actions were identified
and the innovator prioritised the following action: ‘Involve civil society as a driving force to accelerate the changes: adoption
and strengthening of bottom up approach, the Bilancio partecipato’ (strategic action). Finally, step 5 of CASI-F required the co-
creation of an action roadmap for the prioritised action.

SI Management Box 4: CASI-F for ‘organisational innovation’ management: Tempo al Tempo (IT)

Si
Management
Action

Action Type

Relevant
actor

CONTEXT
dimension
sub-actions

PEOPLE
dimension
sub-actions

PROCESS
dimension
sub-actions

IMPACT
dimension
sub-actions

Involve civil society as a driving force to accelerate the changes: adoption and strengthening of
bottom up approach, the Bilancio partecipato

Top level management (strategic action) — Reinforce (Enhanced existing actions)

Regional government

MOMENTUM
Explore existing best
practices that have
already applied the
Bilancio Partecipato
(e.g. Parma, Milano,
Gallarate etc.). This
aims to capitalise
on best solutions

FORESIGHT

React positively to

a new awareness
widespread at societal
level: citizens willing
to participate and offer
their contributions.

RESOURCES

Ensure that public
funding is consistent
with the real needs of
citizens by reducing
the waste of resources
and exploiting data to
better understand how
and where to allocate

MOBILISATION
Obtain community
support by establishing
a new agreement of
mutual benefit with
local civil associations
to involve as many
citizens as possible.

and reduce existing
weaknesses. Timeframe:
Short-term
Timeframe:

Short-term

APTITUDE

Ensure the implementation of creative processes
to carry out innovative solutions, providing a new
leadership style focused on implementation of

a cooperative environment and sharing a new
concept supporting more informed decision-
making.

Timeframe: Short-term

CATALYSTS

Involve citizens in decisions about the allocation
of public funding. The Public Administration (PA)
promotes a new way to define the priorities
(bottom-up) and a proactive capacity since
citizens are involved in the designing process.

Timeframe: Short-term

TRANSFORMATIONS

Generate new knowledge about PA operations by
understanding bottlenecks or issues which result
from citizens’ lack of commitment, but from
issues in the national or regional legal system.

Timeframe: Medium-term

them.
Timeframe:
Timeframe: Short-term

Short-term

ATTITUDE

Promote cooperation and networking between
all civil society actors in working groups focused
on specific issues (immigration, family etc). For
instance, more public workshops to look for and
share the innovative solution.

Timeframe: Short-term

FOSTERERS

Ensure visibility of the best projects selected
within the Bilancio Partecipato.

Ensure that the process for realizing the Bilancio
partecipato (bottom-up) becomes a consolidated
praxis with a major and real impact on daily
issues.

Timeframe: Short-term

SUSTAINABILITY

Ensure adequate budget to implement the
Bilancio Partecipato on an annual basis, by
encouraging a crowd-funding approach to
increase financial resources for the nominated
projects.

Timeframe: Medium-term




CASI-F: COMMON FRAMEWORK FOR THE ASSESSMENT AND
MANAGEMENT OF SUSTAINABLE INNOVATION

This section provides an overview of the results of CASI-F applied to support the sustainability assessment and management of
a governance innovation. Below we outline the basic results from steps 1-3 of the framework.

Innovation Fur
CASIPEDIA source:

S| Description

Innovation Fur is an initiative launched by the island of Fur, Skive municipality, and EnergiMidt. The vision is to transform Fur
into a miniature model of the sustainable society of the future where modern technology is utilised to achieve a green profile.
Innovation Fur is a 'Living Lab’ - a means to explore innovative possibilities between public and private actors. Innovation
Fur enables a unique partnership between a group of dedicated citizens, a municipality with green ambitions, and a private
company with experts on energy and fibre optics. The initiative aims to inspire citizens, municipalities, regions, and politicians
through a continuous dialogue with scientists, investors, and companies interested in testing new technology on Fur.

Sl Lead organisation

EnergiMidt Forsyning og Service A/S - Business actor

Sl Objectives

To be CO2-neutral (within the energy and transport sector) by 2020.

To produce an annual climate impact report.

To have 25,000 more visitors to the island in 2020 compared to 2010 figures.

To have high-speed internet via fibre in all homes on Fur.

To achieve behavioural change among the inhabitants of Fur in order to seek energy-efficient and CO2-neutral solutions.
To contribute to the development of a sustainable welfare society in the future by demonstration of: modern technology;
digitalisation of public service, healthcare and education; energy-saving solutions.

To be a source of inspiration for citizens, municipalities, cooperatives, politicians, scientists, and investors.

Critical Issues

}“ products and services, it can be hard for the citizens in the rest of the municipality to wait for the benefits. There
are many small problems and barriers in a huge process like Innovation Fur. It is therefore important that there is
a strong steering committee that can solve the problems early in the process.

‘ From idea to useful product (social barrier): In the long process of implementing an innovation and of testing

The law on land management - Planloven (political barrier): Achieving the objectives, e.g. of increasing the
1] proportion of renewable energy in the system, is a challenge. The issue is that in Denmark there is a planning law
(Planloven on land management, which concerns, among other things, where it is legal to erect new buildings. For
example, is it not legal to build close to the coast. The project is on an island and therefore it is difficult to find areas
where it is legal to place bigger wind turbines and solar power plants.

Empowerment of citizens (social opportunity): As a result of the innovation, the citizens on Fur have stronger
Ly networks, tools and knowledge.

CASI-F for ‘governance innovation’ assessment: Innovation Fur (DK)
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Some eight critical issues were identified together with the innovator and the following S Critical Issue ‘Empowerment of citizens’
(social opportunity) was prioritised and considered for step 4 of CASI-F. Eight SI Management Actions were identified and the
innovator prioritised the following action: ‘Developing strategies about ways to maintain or increase the citizen’s engagement in
further development of new sustainable technologies’ (strategic action). Finally, step 5 of CASI-F required the co-creation of an
action roadmap for the prioritised action.

SI Management Box 5: CASI-F for ‘governance innovation’ management: Innovation Fur (DK)

Si
Management
Action

Developing strategies about ways to maintain or increase the citizen’s engagement in further
development of new sustainable technologies

Top level management (strategic action) — Recover (repeat actions done in the past)

Action Type

Relevant

Business (Innovator)
actor

MOBILISATION
RESOURCES Strengthen the
MOMENTUM FORESIGHT

CONTEXT
dimension
sub-actions

PEOPLE
dimension
sub-actions

PROCESS
dimension
sub-actions

IMPACT
dimension
sub-actions

Continue and further
develop the strong
image universities
and the industry have
of EnergiMidt and
Innovation Fur.

Timeframe:
Medium-term

APTITUDE

Divide the stakeholders (customers) into different

Scan for weak signals

and potential wild cards

related to the various
roles citizens can play
in the development of
a sustainable welfare
society.

Timeframe:
Short-term

groups according to geographical location or by

type of stakeholder.

Timeframe: Short-term

CATALYSTS

Divide the stakeholders (customers) into different

groups according to geographical location or by

type of stakeholder.

Timeframe: Medium-term

TRANSFORMATIONS

Involve the shareholders more in the company
and allow them to be a bigger part of the
innovation and development work.

Timeframe: Long-term

Estimate the optional
amount of resources

(both time and funding)

needed to promote
citizen engagement

cooperation
Innovation Fur has
with universities
and industry. This
can help to mobilise

the shareholders

(all customers are
also shareholders of
EnergiMidt).

and dialogues between
universities and
industry.

Timeframe:
Short-term Timeframe:

Medium-term

ATTITUDE

Strengthen communication and PR. It is important
to communicate the positive stories and show the
ongoing process to the shareholders.

Timeframe: Short-term

FOSTERERS

Strengthen communication and PR. It is important
to communicate the positive stories and show the
ongoing process to the shareholders.

Timeframe: Short-term

SUSTAINABILITY

Develop clear and user-friendly guidelines for
the sustainable promotion of networks, tools and

knowledge supporting Innovation Fur strategies.

Timeframe: Short-term




CASI-F: COMMON FRAMEWORK FOR THE ASSESSMENT AND
MANAGEMENT OF SUSTAINABLE INNOVATION

This section provides an overview of the results of CASI-F applied to support the sustainability assessment and management of
a system innovation. Below we outline the basic results from steps 1-3 of CASI-F.

Passive House Kindergarten
CASIPEDIA source:

Sl Description

Gabrovo Municipality is a leader in Bulgaria regarding the implementation of energy efficiency practices. Seven schools, 10
kindergartens and a nursery feature in the projects of the municipality where energy efficiency measures have been introduced.
The kindergarten ’'Sun’ was built to the passive house standard. For many years SolAir has participated in international
projects in cooperation with its partners from the Center for Energy Efficiency (EnEffect) where the two companies have
developed different theoretical models. The first steps in the implementation of energy efficiency measures in real buildings
were made in 2007, with the reconstruction of the former department store in the town of Pravets into an office building and
a high-tech laboratory for research and experimentation. The building featured efficiency indicators twice as high as those
prevailing at the time that met the requirements adopted after years of Class A buildings for energy efficiency. Innovative for
Bulgaria and Gabrovo, the project sets new standards and presents a model to educate and encourage citizens to implement
energy efficiency measures. The construction work was in seven months. The planning of the building was assigned to the
architectural studio SolAir International Ltd, assisted by EcoEnergy and EnEffect. With the implementation of the project
the team members were certified by the Passive House Institute. After testing the air-tightness, detailed inspection of all
project documentation and all construction materials and technological equipment directly related to energy consumption for
heating and ventilation, the building was certified as a ’passive house’ by the Darmstadt Institute. This is the first building in
Bulgaria awarded this highly prestigious certificate. By constructing a kindergarten under passive house standards Gabrovo
Municipality has introduced a new conceptual approach to buildings/construction works in Bulgaria, where environmental
awareness meets reduced and optimised maintenance costs and at the same time keeps the focus on healthy lifestyles. This
is an example for Bulgaria of the steps needed in this area for sustainable development in particular for the construction of
new schools, kindergartens and public buildings.

Sl Lead organisation

Gabrovo Municipality — Government actor (Regional/Local body)

Sl Objectives

To increase energy efficiency in buildings and thus reduce their environmental impact.
To support an economic development that is in line with the principles of sustainability and efficient use of natural
resources.

Critical Issues

‘ Adoption of a new construction model (spatial opportunity): The benefit/opportunity from showcasing the
-0l advantages of passive house kindergartens provides the possibility of adopting the model and approving it as a
standard in construction of such buildings.

Energy costs and resource efficiency trends in the construction industry (economy driver): Environmental
€ awareness and healthcare, energy efficiency, economically sound construction projects.

+% Improved child healthcare (environmental opportunity): Better conditions, educational effect - explaining
the benefits and raising environmental awareness

CASI-F for ‘system innovation’ assessment: Passive House Kindergarten (BG))
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Some four critical issues were identified together with the innovator and the following Sl Critical Issue ‘Adoption of a new
construction model’ (spatial opportunity) was prioritised and considered for step 4 of CASI-F. Twenty-three SI Management
Actions were identified and the innovator prioritised the following action: ‘Undertake a systematic awarenes-raising campaign of
the need for a Nearly Zero Energy Building (NZEB) application that provides outreach to vast groups of potential users’ (strategic
action). Finally, step 5 of CASI-F required the co-creation of an action roadmap for the prioritised action.

SI Management Box 6: CASI-F for ‘system innovation’ management: Passive House Kindergarten (BG)
Sl

Management
Action

Undertake a systematic awareness-raising campaign of the need for a Nearly Zero Energy Building
(NZEB) application that provides outreach to vast groups of potential users

Top level management (strategic action) — Reinforce (enhanced existing actions)

Action Type

Relevant

Business (Innovator)
Elad ] g
FORESIGHT
Design an awareness
raising campaign for
the end-users of NZEB
Buildings

MOBILISATION
Design a
communication
and engagement
model (partnership

MOMENTUM
Orientate towards
bottom-up approaches

RESOURCES
Scan for suitable calls
for grants and mobilise

CONTEXT
dimension
sub-actions

PEOPLE
dimension
sub-actions

PROCESS
dimension
sub-actions

IMPACT
dimension
sub-actions

to convince first the
end users and other
stakeholders of the
need to adopt the
NZEB standards as a
way to influence the
government.

Timeframe:

Timeframe:
Short-term

Design an educational
campaign for the
stakeholders - students,
educators, young
professionals and
industry practitioners.

own resources and
partners, including
specialised high schools
to submit proposals

for funding and joint
forces.

Timeframe:

agreements,
ambassador and co-
organiser programmes)
to engage different
stakeholders and span
an awareness and
educational campaign
centered on demo
NZEB buildings.

Short-term

Timeframe:
Short-term

APTITUDE

Use creativity-stimulating formats in the building
of marketing strategy,

strategy for investment attraction, etc.

Timeframe: Short-term

CATALYSTS

Thoroughly research and interact (initiate talks)
with local ecosystem players to determine the
potential key partnerships.

Timeframe: Short-term

TRANSFORMATIONS

Set long-term goals together with the short-and
medium-term ones and engage the partners
and contributors around them. Define and

use different approaches that best suit every
stakeholder engaged at the corresponding level
of action.

Timeframe: Short-term

Short-term

Timeframe:
Short-term

ATTITUDE

Engage external mentors/trainers in educational
events/formats to build proper knowledge and
understanding among team members.

Timeframe: Short-term

FOSTERERS

Design partnership programme and
communication strategy to leverage the synergy
between the core team external partners,
supporters and collaborators.

Timeframe: Short-term

SUSTAINABILITY

Put the emphasis on practical examples through
demo buildings, samples and simulations to
help the audience ‘get the feeling’ of NZEB and
visualise the economic and environmental effect
of it.

Timeframe: Short-term




CASI-F: COMMON FRAMEWORK FOR THE ASSESSMENT AND
MANAGEMENT OF SUSTAINABLE INNOVATION

This section provides an overview of the results of CASI-F applied to support the sustainability assessment and management of
a marketing innovation. Below we outline the basic results from steps 1-3 of the framework.

ECOverified

CASIPEDIA source:

S| Description

ECOverified® is a filed Certification Mark in the European Union and trademarked under classes 35 and 41. It was established
based on an ambition for a greener future, specialising in providing unique environmental and energy assessments. ECOverified
summarises the results of these assessments in the form of an Ecolabel and also certifies products and services so that it
can provide a complete ecological package for the hospitality industry. ECOverified is also creating and participating in social
causes. ECOverified provides high-level consultation delivered by a skilled team of doctoral researchers, MBA graduates and
senior engineers in the following sectors: greenhouse emission point (ISO 14067), human health and eco-toxicity (REACH and
US EPA), life cycle assessment (ISO 14040-44), biodiversity and resource consumption, corporate social responsibility (Ethics,
ILO, ISO 8000 & Devel Programs) and By-Product Synergy (BPS).

Sl Lead organisation

ECOverified (Greece) — Research & education actor (Private research and innovation support organisation)

Sl Objectives

To provide unique environmental and energy assessments.

To create an Ecolabel for the participating businesses.

To certify products and services as eco-friendly, in cooperation with universities.

To advertise hotels that have gained our Ecolabel in online booking agents such as familygoesout, booking.com, etc.

To create an NGO that will have a social impact by participating in causes such as ’Adopt a tree in Greece’, food for the
refugees, 3D printed accessories, etc. To give holidaymakers the chance to adopt sea turtles, see them and learn about
them.

To create an application that will map eco-friendly locations and businesses. Greece will be the starting point, hoping to
expand that to other countries as well

To find alternative solutions for regions where recycling is not carried out, i.e. small islands.

To create a map with all the eco-related activities that are available.

Critical Issues

€ Green investment (economic opportunity): Green marketing motivates hotels so that they can invest in green
- solutions.

Green solutions (environmental opportunity): More and more people are interested in the environment and as
a result they can motivate companies to apply green solutions.

>
L L

Economic crisis (economic threat): Because of the economic crisis many companies are interested in green
solutions but can’t afford to invest money in sustainable solutions. Also sometimes raw materials have a very low
cost, which makes it unsustainable from an economic point of view to purchase environmentally-friendly products.

0

CASI-F for ‘marketing innovation’ assessment: ECOverified (GR)
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Some 12 critical issues were identified together with the innovator and the following SI Critical Issue ‘Green solutions’
(environmental opportunity) was prioritised and considered for step 4 of CASI-F. Eight S| Management Actions were identified
and the innovator prioritised the following action: ‘Establish an effective partnership strategy that involves reputable endorsing/
certifying institutions and other influential tourism sector actors’ (tactical action). Finally, step 5 of CASI-F required the co-
creation of an action roadmap for the prioritised action.

SI Management Box 7: CASI-F for ‘marketing innovation’ management: ECOverified (GR)

Si
Management
Action

Establish an effective partnership strategy that involves reputable endorsing/certifying institutions
and other influential tourism sector actors

Middle level management (tactical action) - Initiate (new task never undertaken in the past)

Action Type

Relevant

Business (Innovator)
actor

MOBILISATION
Make use of

L ECOverified members

CONTEXT
dimension
sub-actions

PEOPLE
dimension
sub-actions

PROCESS
dimension
sub-actions

IMPACT
dimension
sub-actions

Scan for ICT trends in
cloud services in order
to build an ECOverified
cloud solution, which
both hotels and their
guests are motivated
to apply to sustainable
solutions.

MOMENTUM
Participate in enterprise
competition to support
the development of
ECOverified digital
platform.

Timeframe:

Short-term Timeframe:

Short-term

APTITUDE
Share knowledge regarding sustainable solutions
focusing on hotels and their guests.

Timeframe: Medium-term

CATALYSTS
Create a video for crowd-sourcing and to
stimulate the public.

Timeframe: Short-term

TRANSFORMATIONS

Use the ECOverify platform to motivate the public
via the hospitality industry so that sustainable
solutions can become lifestyle changes.

Timeframe: Long-term

RESOURCES
Take part in a funding
competition sponsored

on Facebook where
people are informed
about sustainable
solutions via videos and

by Microsoft and

T info graphics; we intend

to educate the public.
Apply for cooperation
with Carbon Footprint
companies.

Timeframe:
Short-term

Timeframe:
Medium-term

ATTITUDE

Apply a positive approach by speaking about
ECOverified on Athens radio stations to motivate
economic and ecologic targets.

Timeframe: Short-term

FOSTERERS

Keep taking part in MIT’s Enterprise Forum'’s
competition for funding so that the public can be
motivated via incentives.

Timeframe: Short-term

SUSTAINABILITY

Develop communication and promotional
material on how the ECOverified platform can
support the ECOnomy, ECOlogy and social
sustainability in general.

Timeframe: Long-term
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7. CASI-F impacts
and benefits

During the life of the CASI project there have been numerous planned and unplanned positive results from the various activities
that led to the development, implementation and dissemination of CASI-F. In this section we will be highlighting some of the
most important impacts and benefits of CASI-F.

7.1. Impacts of CASI-F

Five-step approach to sustainable innovation assessment and management - a clear
and easy to apply approach that takes innovators or mappers through a detailed
relevance assessment and scanning of, in this case, sustainable innovation initiatives,
to multi-criteria analysis and assessment of Sl initiatives. This is followed by the
analysis and assessment of critical issues (barriers, threats, opportunities and drivers)
that have the potential, either directly or indirectly, to influence the developments
around a given innovation. Two more steps which are part of the management
element of CASI-F are multi-level advice through the elaboration of actions for
four types of stakeholders at three levels of management
(strategic, tactical and operational), followed by a more
detailed roadmap - sub-actions for a prioritised action -
structured around four SI management dimensions and 10
S| management key aspects (see Table 8 and the Glossary).

CASI-F positioned as a versatile framework supporting
sustainability oriented processes - the versatile nature of
CASI-F has been recognised within CASI when applied to )
seven different types of innovations, but also in different
contexts and thematic areas that are outside CASI’s scope,
thus increasing the usability of the framework and its impact
potential.

New EC & MS-level project proposals using CASI-F as a
conceptual and methodological framework — several project
proposals, for EC and national funding, were submitted in
order to further deploy and exploit the application of CASI-F
in various contexts, as well as to promote the sustainability
of CASI-F.
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New conference abstracts and papers using CASI-F as a conceptual and methodological framework - in order to increase
the outreach and impact of CASI-F among scientific communities, its conceptual and methodological framing was used to
elaborate conference abstracts and papers. More recently two abstracts were submitted to the 2017 Annual Conference of
the EU-SPRI Forum: ‘The Future of STI Policy’ in Vienna.

Successful application of CASI-F in the CASI project (e.g. 43 pilots producing 46 action roadmaps) — the CASI framework
was pre-piloted in two municipalities (Monza in Italy and Espinho in Portugal) and piloted by project partners in 12 EU

countries (three to four pilots per country), resulting in successful support of Sl initiatives by providing multi-level advice
and sub-actions for the key management aspects of Sl.

Successful application of CASI-F outside the CASI consortium (e.g. around 20 cases from university students/researchers
in Italy) — throughout the duration of the project CASIPEDIA (CASI’s bank of sustainable innovation initiatives) gained
popularity among research and education actors, mainly as a source of case studies for lecturers. More recently, however,
active public engagement has been noted as some 20 new cases of sustainable innovation were mapped in CASIPEDIA, and
CASI-F was applied to those initiatives by students and researchers in Italy.

Positive feedback and endorsements from the users of CASI-F, who further promote the application of the framework in
different thematic, institutional and geographical contexts. Their testimonies are available in Annexe 5 and on the CASI
web portal.

7.2. Benefits of CASI-F

This section presents the benefits of CASI-F for
the quadruple helix of sustainable innovation
stakeholders.



Benefits of
CASI-F

CASI-

F: COMMON
MANAGEMENT

FRAM
OF

EWORK FOR THE

SUSTAINABLE INNOVATION

ASSESSMENT

CASI-F Track 1

Innovations

Explore Sl practices in the
local/national/international
area of policy influence.
Implement policies that
address specific critical
issues or Sl considerations.

Incorporate new policy insights into the
policy formulation process.
Cover policy gaps, develop new policies

A ND

CASI-F Track 3

Aspirations

Understand citizens’
expectations and fears.
Address citizens’
opportunities, threats
and suggestions in policy

Government Establish the conditions and review existing ones. formulation.
that allow the Be inspired by policy briefs and blogs to Adjust research and
implementation of actions | formulate new Sl policies. innovation funding
by SI firms. to citizens’ proposed
Include new research agendas.
priorities in the SI agenda.
) . Design contingency plans that allow the A“gr.] produgt; and'
Identify opportunities } ) services to citizens
. right answers to new policy plans and ;
Learn from competitors. requlations interests.
Refine/define Sl strategies. gu® L . Consider citizens’
) Identify strategic opportunities and o
. Reinforce SI management. . . L opportunities, threats and
Business . responses to identified policy insights and ) A
Implement actions, meta- abs suggestions in corporate
actions. 9aps. ) strategies.
Take advantage of new regulation )
Create roadmaps, based - . Increase R&l investment
. opportunities or prevent the negative .
on piloted SI cases. . : according to new research
impact of new policy developments. o
priorities.
Discover products, services, Define civil society
and social initiatives. organisations’ strategies
Recognise those Use policy briefs and blogs to be better to citizens’ expectations.
S| management informed about current policy agendas. Initiate new actions
factors where public Identify and understand through the related to identified
o . engagement is needed, olicy blog individuals’ most desired citizens’ opportunities,
Civil Society 93g POTICY 2'0g PP

thus participating in
socially oriented business
activities.

Be aware of new research
and innovation agendas
and priorities.

policy developments, and make strategies
accordingly.

React to policy briefs with information on
positive and negative policy changes.

threats and suggestions.
Align civil institutions’
strategies to citizens’
priorities.

Research and
Education

Use CASIPEDIA and SI
indicators to support
lectures and research.
Include Sl critical factors in
business schools’ courses.
Compare Sl critical issues
across countries and
sectors in management
research.

Develop training courses
and research careers in
areas related to CASI R&l
policy agendas on Sl (see

Annexe 2).

Include policy briefs and blog insights in
policy analysis-related lectures.

Use policy briefs and policy blogs to
expand insights on specific areas of
policy research, thus broadening research
empirical data.

Undertake research in those policy
directions identified in policy briefs and
blog.

Utilise citizens’ visions in
lecturing or foresight and
horizon scanning projects
and courses.

Make further research
areas in areas related to
citizens’ opportunities,
threats and suggestions.
Create new lecture areas
according to citizens’
interests.

Table 10: CASI-F benefits by type of stakeholder

The possible uses of applying CASI-F in the assessment and management of innovations, policies and aspirations is summarised
in Table 10. However, using our systematic effort to apply CASI-F to the innovations first track, here we provide a more
elaborated discussion on how government, business, civil society and research and education actors can benefit from the
information, analysis and advice generated during the piloting of CASI-F.
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Government actors can use the information from the mapping to explore practices in the local, national or international
areas of policy influence. The resulting analysis can support the implementation of multiple policies addressing, for example,
specific technological, economic, environmental, political, social, ethical or spatial critical issues. The advice linked to the
actions generated can help policy actors to establish the conditions that allow the implementation of Sl actions by firms
and include new research priorities in Sl agendas.

Business actors can use the information from the mapping to identify opportunities and learn from competitors. The
resulting analysis can support the (re)definition of Sl strategies and reinforcement of SI management, while the advice
would, on the one hand, facilitate the implementation of actions and meta-actions and, on the other hand, help to create
roadmaps based on piloted S| cases.

Civil society actors can use the information from the mapping to discover new products, services and social initiatives. The
resulting analysis would allow civil society organisations (CS0s) to recognise those SI management factors where public
engagement is needed, thus increasing their participation in socially oriented business activities. The advice generated from
the analysis of innovations can increase CSOs’ awareness of new research and innovation agendas and priorities.

Research and education actors can use the information from the mapping as case studies in res and research on
sustainable innovation or to develop new S| databases and statistics. The resulting analysis can inform management
programmes on S| critical factors in business schools, and management research on how Sl critical factors compare across
countries. The advice linked to the actions generated can drive research careers through new research priorities.

What is the added value of conducting such exercise? For students, lecturers, innovators and for sustainability/
innovation oriented courses in general?
“In my opinion, the most positive and interesting things for the students are:
The application of CASI-F to a real case is considered a good opportunity to learn by doing, in a way that
is better and more interactive than the traditional and largely theoretical lessons.
Practically applying CASI-F not only enhances the ability of students to analyse Sl cases, it also forces
students to critically analyse the case and to use reason when proposing possible solutions for S/
development.
The students feel they are doing something that could be useful not only for them, but also for the \

innovator (who may benefit from receiving feedback and proposals for the development of their
innovation).

They are proud to be ‘involved’, to contribute, and to do what researchers and professors from UNIMIB
have done themselves, in an EC-funded research project (i.e. CASI).”

Source: MML Interview with Mattia Martini — Researcher at the University of Milano-Bicocca (Annexe 5)

MML Box 10: On the added value of CASI-F for research and education
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8. CASI-F key
achievements, H2020
relevance and the way
forward

This report has presented a comprehensive overview of the CASI framework (CASI-F) for the assessment and management
of sustainable innovation. Major attention has been paid to the development of multi-level advice, building upon a practical/
methodological sequence, which includes scanning, selecting, mapping, and analysing sustainable innovation initiatives. In this
final section, we will focus our attention on key achievements during the revision and finalisation of CASI-F, Horizon 2020
relevance and the way forward.

8.1. Key achievements

On the Mobilisation and Mutual learning (MML) for CASI-F: The journey towards the finalisation of CASI-F is a good
example of a collective mobilisation and mutual learning process, where CASI partners in 12 EU countries (AT, BE, BG,
CZ, DE, DK, FI, IT, PL, PT, SI, UK), together with country correspondents in the other 16 Member States and a network of
40+ innovators were engaged in the co-creation and crowdsourcing of solutions to critical issues raised by the Societal
Challenge on Climate Action, Environment, Resource Efficiency and Raw Materials (SC5). The CASI-F driven MML process
helped to promote the incorporation of science in society by integrating multiple knowledge sources and multi-stakeholder
perspectives (including those of citizens and sustainability experts) into the assessment of critical issues (see Sections 4.3,
5.3 and Figure 6 above) and the better management of sustainable innovations that embrace societal concerns and needs
(see stakeholder interviews in Annexe 5).

On the Formal Products of CASI-F: As stated in the CASI Description of Work (DoW) (2015), the main objective of the
project has been the development of CASI-F as “a methodological framework for assessing sustainable innovation and
managing multi-disciplinary solutions through public engagement in the research, technology development and innovation
(RTDI) system, by ensuring the commitment of a broad spectrum of societal stakeholders into its implementation, including
industry, policy-makers, research organisations and academia, civil society organisations and the general public.” To achieve
such methodological framework, the authors have developed five sets of complementary steps for the assessment and

management of Sl. Therefore, in practical terms, CASI-F consists of five interconnected sets of protocols and tools (Sections
5 and 6):

1. Protocols and tools for sustainability relevance and scanning, i.e. identifying SC5-relevant innovations,
policies and aspirations;

2. Protocols and tools for multi-criteria analysis and assessment, i.e. selecting or prioritising nominated
innovations, policies and aspirations using a set of criteria relevant to SC5 and MML priorities;

3. Protocols and tools for critical issue analysis and assessment, i.e. analysing selected innovations, policies
and aspirations so as to identify and prioritise critical issues, such as barriers, drivers, opportunities and
threats;

4. Protocols and tools for multi-level advice management, i.e. generating and prioritising multi-level and
multi-stakeholder actions to manage prioritised critical issues; and

5. Protocols and tools for action roadmaps management, i.e. developing roadmaps for the most important
and urgent actions.
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On the By-products of CASI-F: The numerous activities around the conceptual and methodological design, piloting,
implementation and diffusion of CASI-F led to significant impacts (Section 7) and by-products, some of which were planned
in the DoW, such as the methodological framing and execution of 43 CASI pilots. However, there are equally important
‘unplanned’ by-products that deserve to be mentioned, such as the top 10 recommendations for R&I Policy Agendas on SI
(see Annexe 2) and the integration of the Visions Bank and Actions Bank into CASIPEDIA and CASI-F.

On CASI-F for Excellent Science: Both the CASI-F methodology and its ‘by-products’ (including CASIPEDIA, Ideas Bank,
Actions Bank, Visions Bank and the supporting CASI Tutorial and other web-based Policy Watch-related modules, such as
the CASI Blog and CASI Library of Documents and Policy Briefs) can be seen as state-of-the-art e-infrastructures capable
of fostering Europe’s innovation potential and human capital. They do this by: (1) introducing forward-looking approaches
to address critical issues (potentially) hampering or boosting the sustainability of SI, and (2) promoting a multi-stakeholder
and bottom-up approach to the development of the right set of aptitudes and attitudes among innovators, sponsors,
brokers and beneficiaries of Sl. In this sense, the widespread use of CASI-F in the assessment and management of SI will
almost certainly help the EU R&l system to become more competitive on a global scale.

On CASI-F for Industrial Leadership: There are several ways in which CASI-F can contribute towards the H2020 pillar of
industrial leadership. First, by including product, service, social, organisational, governance, system and marketing innovations,
CASI-F can stimulate all forms of innovation in SMEs and large businesses. Second, by promoting the development of
‘action roadmaps’ around SI management dimensions (context, people, process and impact) and SI management key
aspects (see Section 5.5, Table 8 and Glossary), CASI-F can strengthen and increase the innovation capacity of industrial
actors to contribute to economic growth and the quality of life of European societies. Third, by encouraging a multi-
systemic sustainability assessment and management, CASI-F can help to monitor and promote positive transformations in
economic, societal, environmental, infrastructure and government systems (see Section 4.5 and Figure 4 above).

On CASI-F for Societal Challenges: CASI-F has been designed, piloted, implemented and promoted to address SC5. However,
the versatility of its five-step approach to the assessment and management of critical issues shaping the future of such
a wide range of innovations suggests that CASI-F could be easily adapted and applied to the other European SCs. These
are: Health, demographic change and wellbeing; Food security, sustainable agriculture and forestry, maritime and inland
water research, and the bioeconomy; Secure, clean and efficient energy; Smart, green and integrated transport; Europe in
a changing world; and Secure societies. In fact, an adaptation of CASI-F protocols (Section 5) has been used in successful
proposals (for an Innovation Centre in Australia, for Forest-based Bioeconomy Areas in Uruguay and for RRI), thus showing
the potential for further methodological developments of CASI-F in the future.

On CASI-F for Unsustainable Innovations: One area for further research is using CASI-F to assess and manage failure by
promoting mutual learning from the critical issues and actions of failing or failed innovations. Indeed, some of the mapped
and piloted cases may not be sustainable in the future.

On CASI-F for Early Stage Innovations: Another open research question is whether CASI-F can help innovations at their
conceptual and prototyping stages. In CASI we focused mainly on successfully implemented or diffused cases, thus the
protocols and tools would need to include some ex ante impact assessment criteria, should CASI-F be applied to concepts
and demonstration activities too.

On CASI-F for Global Value Networks: In an increasingly globalised world a systemic assessment and management of the
interconnection between several innovations would need to be incorporated into CASI-F in order to deliver sustainable value
to end-users in a wide range of business areas.

On the future of CASI-F protocols and tools: Regardless of the maintenance costs of CASI-F, its future would benefit from
a new step incorporating 1SO sustainability standards and quantitative assessment methods and tools (e.g. LCA) as either
a preliminary task or as a cross-cutting activity complementing all the steps of CASI-F (see Foreword).
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9. CASI-F Glossary

CASI Actions Bank

An action or advice co-creation tool that explores ways in which critical issues may be managed at strategic, tactical and
operational levels, and develops policy roadmaps for prioritised actions. The Actions Bank promotes more systematic and
multi-level advice management for Sl initiatives. The tool is available for all registered CASI community members and can be
accessed through the navigation menu of the CASI portal on the main page of the CASI Actions Bank or by going to the following
URL: http://www.casi2020.eu/actions-bank/. While most actions in the Actions Bank are automatically extracted from CASIPEDIA
results, users can also access a separate input form and add actions by clicking on the ‘add action’ button without mapping a
case. The management of advice is structured around the three most common management levels of advice: strategic (top-level
management); tactical (mid-level management); and operational (front-line management). In addition, during the fourth step of
CASI-F methodology, actions are targeted at the following four actors representing the quadruple helix of sustainable innovation:
(1) government; (2) business; (3) civil society; and (4) research and education. The mapping of these actions can be conducted
individually by the innovator (self-assessment), a trained mapper (CASI team member or country correspondent) or collectively
by a group of experts or CASI community members invited to contribute to a given Sl initiative.

CASI Ideas Bank

An idea (aka critical issue) co-creation and management tool, which draws on over 500 Sustainable Innovation cases from
across Europe and the world. Of these, the 202 most CASI-relevant cases were selected for further analysis, which helped
gather a wide range of ideas that contributed to the co-creation of the CASI Ideas Bank. These ideas or critical issues represent
existing and potential barriers, drivers, opportunities and threats that can influence the success (i.e. uptake, implementation
or diffusion) of sustainable innovation. The tool is available for all registered CASI community members and can be accessed
through the main navigation menu of the CASI portal, by clicking on the ‘add an idea’ button on the main page of the CASI Ideas
Bank. The mapping of these critical issues can be conducted individually by the innovator (self-assessment), a trained mapper
(CASI team member or country correspondent) or collectively by a group of experts or CASI community members invited to
contribute to a given Sl initiative. The following seven categories of ideas are considered in CASI-F: technological, economic,
environmental, political, social, ethical and spatial.

CASI Visions Bank

A vision is a picture or imagination of a desirable future, which may be based upon hopes and dreams - but also upon concerns
and fears in relation to problems or imagined threats that are not desirable. The aim of the Visions Bank is twofold: (1) to openly
share the results of a highly participatory citizens engagement process resulting in 50 visions on sustainable futures, with a time
span of 30-40 years from now, developed during CASI citizen panels in the following 12 EU countries: Austria, Belgium, Bulgaria,
Czech Republic, Denmark, Finland, Germany, Italy, Poland, Portugal, Slovenia and the United Kingdom; and (2) to activate the
vision-based track of the CASI framework for the assessment and management of sustainable innovation (CASI-F) so as to
allow for a systematic mapping of critical issues (barriers, drivers, opportunities and threats) associated with Sl visions, and
to promote a more public assessment and management of possible actions linked to such issues. The Visions Bank allows for
further exploration of the original 50 visions created in CASI citizen panels, but it also allows CASI community members to add
their own vision to the Visions Bank and to share their views about the most critical issues associated with that vision.

CASIPEDIA

A unique bank of sustainable innovation initiatives mapped by the CASI project, where activists, experts and supporters of
sustainability agendas can find various initiatives combining the environmental, economic and social dimensions of sustainability.
CASIPEDIA supports the mapping of practices, outcomes and players related to seven types of SI, namely product, service, social,
organisational, governance, system or marketing innovations.

Common

This refers to something that is done or shared by two or more (groups of) actors. In the context of CASI-F, ‘common’ indicates
that the framework for the assessment and management of Sl could be used by the quadruple helix of Sl stakeholders in
multiple contexts.

Framework
This refers to both the physical or virtual platforms (tools) around which something is developed, and the system of ontologies,
methods and procedures (protocols) to inform and support decision-making.
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Sl Action Roadmap
This refers to the generation of a portfolio of sub-actions supporting the transition management related to the implementation
of a given ‘Sl Management Action’ (see below).

S| Assessment

This involves two complementary analyses: on the one hand, the identification, analysis and prioritisation of ‘Sl critical issues’
(see below) associated with sustainability-oriented aspirations, policies and innovations and, on the other hand, the generation,
analysis and prioritisation of ‘Sl actions’ addressing prioritised critical issues.

Sl Critical Factor

This refers to the 50 factors (clustered around 10 SI Management Key Aspects) influencing the sustainability of innovations.

Sl Critical Issue
This refers to technological, economic, environmental, political, social, ethical and spatial (TEEPSES) issues shaping the present
and/or future of a given sustainable innovation.

Sl Critical Issue Type 1: Barrier
This refers to any kind of existing limitation or obstacle — whether technological, economic, environmental, political, social,
ethical or spatial - of a given sustainable innovation initiative.

Sl Critical Issue Type 2: Driver

This refers to any kind of existing force, trend or enabler — whether technological, economic, environmental, political, social,

ethical or spatial - that fosters a given sustainable innovation initiative.

Sl Critical Issue Type 3: Opportunity
This refers to any kind of future possibility for a given sustainable innovation initiative to achieve something desirable, such as
a technological, economic, environmental, political, social, ethical or spatial goal.

Sl Critical Issue Type 4: Threat
This refers to any kind of future possibility for a given sustainable innovation initiative to affected by something undesirable,
such as a technological, economic, environmental, political, social, ethical or spatial risk.

S| Management
This refers to the process of generating multi-level and multi-stakeholder actions responding to multiple types of critical issues.

S| Management Action:
This refers to any kind of managerial activity of a sustainable innovation at strategic, tactical or operational level.

S| Management Action Type 1: Strategic level
This action involves the definition of high-level aims, challenges, goals, objectives and priorities that require strategic attention
or orientation from top-level decision-makers in government, business, civil society, research and education organisations.

S| Management Action Type 2: Tactical level

This refers to actions from mid-level decision-makers aiming to translate strategic level objectives and priorities into tactical
interventions, such as investment, research or knowledge-transfer programmes and calls, funding schemes or instruments as
well as development and implementation mechanisms.

S| Management Action Type 3: Operational level

This action requires the intervention of front-line decision-makers - policy makers, civil servants, entrepreneurs, citizens,
researchers and workforce - who are directly responsible for the operationalisation of day-to-day activities linked to tactical
and strategic actions.
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S| Management Dimension
This refers to any of the following four specific areas where managerial actions are almost certainly required for sustainable
innovations: context, people, process and impact. A total of 50 critical factors were identified in these four dimensions.

S| Management Dimension 1: Context

This dimension consists of 17 critical factors clustered around four key aspects: Momentum, reflecting the potential space for
innovation, i.e. expectations of entrepreneurs and other actors, political drive from regulators or procurement, exemplars from
other technological or social enterprises, and the perception of problems that call for solutions; Foresight, showing the capacity
to anticipate, strategise and overcome gaps in the innovation curve; Resources, emphasising the need for healthy combinations
of skills, finance, location, markets, etc; and Mobilisation, including champions and facilitators, civil society engagement,
government engagement, research and education engagement, business engagement and proactive participation.

S| Management Dimension 2: People

This dimension consists of eight critical factors clustered around two key aspects (i.e. aptitude and attitude) shaping the
activities of the quadruple helix actors involved in sustainable innovation. Many objectives remain unfulfilled when innovations
fail to connect or mobilise the right people, or do not provide the right incentives or skills for key people. ‘Aptitude’, refers to the
actual skillset or competences of people involved in the design, development, implementation and diffusion of a sustainable
innovation; ‘attitude’, means the type of behaviour of the same people.

S| Management Dimension 3: Process
This dimension consists of 14 critical factors clustered around two key aspects: ‘Catalysts’, contributing to initiate, develop and
implement the innovation; and ‘Fosterers’, including factors that further consolidate and diffuse the innovation.

S| Management Dimension 4: Impact

This dimension consists of 11 critical factors clustered around two key aspects: ‘Transformation’, meaning the capacity to make
positive changes in the quadruple helix of SI and knowledge production; and ‘Sustainability’, referring to changes in the socio-
technical system where the Sl operates that lead to positive environmental, social, economic, government and infrastructure
transformations without compromising the needs and welfare of future generations.

S| Management Key Aspects
This refers to 10 types of building blocs (momentum, foresight, resources, mobilisation, aptitude, attitude, catalysts, fosterers,
transformations and sustainability) related to the four SI management dimensions (context, people, process and impact).

S| Management Key Aspect 1: Momentum

This refers to the force that gets a sustainable innovation moving forward. There are three critical factors linked to this SI
key aspect: political setting (including regulations, decisions, rules, policies, guidelines, etc); exemplars (including pioneering
or leading models, standards, prototypes, examples, etc); and problems (including challenges, complications and difficulties as
drivers of change).

S| Management Key Aspect 2: Foresight

This refers to the future-oriented strategic driver of a sustainable innovation. There are three critical factors linked to this SI key
aspect: horizon scanning-based approach (proactive mapping of critical issues, e.g. barriers, drivers, opportunities and threats);
trends-based approach (reacting to current developments); and strategic targets approach (aligning goals with STI priorities of
the system).

S| Management Key Aspect 3: Resources

This refers to the means that can be drawn on by a sustainable innovation in its design, development, implementation and
diffusion. There are five critical factors linked to this Sl key aspect: geographical setting (both environmental and demographic
conditions); funding (internal and external); infrastructure (physical and virtual); data (including hard and soft, e.g. statistics and
insights); and scalability (potential to grow).
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S| Management Key Aspect 4: Mobilisation

This refers to the capacity of a sustainable innovation to reach and involve key stakeholders. There are six critical factors linked
to this Sl key aspect: champions and facilitators (to engage stakeholders); civil society engagement (to promote democracy);
government engagement (to ensure governance and regulation); research and education engagement (to promote evidence-
based decision-making); business engagement (to promote public-private partnerships to address market issues); and proactive
participation (to address the needs of the quadruple helix SI players).

S| Management Key Aspect 5: Aptitude

This refers to the actual skillset or competences of people involved in the design, development, implementation and diffusion
of a sustainable innovation. There are four critical factors linked to this S| key aspect: leadership (to guide the innovation team);
charisma (to inspire and mobilise key people); creativity (to reach original and innovative solutions); and knowledge (to make
sound and informed decisions).

S| Management Key Aspect 6: Attitude

This refers to the type of behaviour of people responsible for the design, development, implementation and diffusion of a
sustainable innovation. There are four critical factors linked to this Sl key aspect: enthusiasm (to spread interest and excitement);
empathy (to be more responsive to the needs of potential S| users and beneficiaries); involvement (to promote cooperation and
networking); and commitment (to achieve shared ownership and co-create success).

S| Management Key Aspect 7: Catalysts

This refers to critical factors enabling the design and development phases of a Sl process. There are seven critical factors
linked to this SI key aspect: comprehensibility (to offer user-friendly solutions); crowd-sourcing (to achieve truly bottom-up
financial support); learning-by-doing (to promote more assertive evolution and incremental innovation); supportive services (to
deal with specific bottlenecks in the innovation process); absorptive capacity (to generate and act upon valuable information
or intelligence); ex-ante impact evaluation (to recognise and measure important benefits and possible risks) and piloting and
experimenting (to avoid disappointments and manage expectations).

S| Management Key Aspect 8: Fosterers

This refers to critical factors supporting the implementation and diffusion phases of a sustainable innovation process. There
are seven critical factors linked to this Sl key aspect: incentives (to further position the innovation); coordination (to manage the
relationship between the innovation team, sponsors, supporters and beneficiaries); networking and synergy (to better capitalise
momentum-related critical factors); knowledge management (to reinforce the innovation capacity of the team); intellectual
property management (to improve the competitive advantage of the innovation); ex-post impact evaluation (to promote
improvements through learning and demonstrate the positive environmental, social and economic impacts of an innovation);
and communication and dissemination (to increase the sectoral and geographical transferability).

S| Management Key Aspect 9: (multi-agent) Transformation

This refers to positive changes in the quadruple helix of SI and knowledge production. There are six critical factors linked
to this Sl key aspect: stakeholder and community development (to consolidate new/existing players and promote spin-offs
and networking); knowledge-based products and services (to increase academic, cultural or scientific advances); values and
lifestyle changes (to promote knowledge- and media-based cultural and behavioural change); multi-challenge approaches
(to better manage the complexity of dynamically changing socio-technical systems, visions and paradigms); capacities and
skills (to support workforce development, competences and jobs); and entrepreneurship (to innovate and create new business
opportunities).

S| Management Key Aspect 10: (systemic) Sustainability

This refers to changes in the socio-technical system in which the Sl operates that lead to positive economic, societal, infrastructure,
environmental and government transformations. There are five critical factors linked to this Sl key aspect: societal system
sustainability (to improve social cohesion/interaction, community sense, education); economic system sustainability (to improve
consumption, production, labour conditions, trade); environmental system sustainability (to protect cultural and ecological
heritage, species, resources, environmental protection laws and policies, etc.); government system sustainability (to improve
public participation and democracy) and infrastructure system sustainability (to improve the energy, water and food supply
system, waste management, settlements and cities, transportation, distribution and knowledge-transfer channels).
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S| Management Dimension
This refers to any of the following four specific areas where managerial actions are almost certainly required for sustainable
innovations: context, people, process and impact. A total of 50 critical factors were identified in these four dimensions.

S| Mapping
This refers to the systematic process of nominating and assessing sustainable innovations in terms of their practices, outcomes
and players.

S| Mobilisation

This refers to the process of seeking the engagement and commitment of the quadruple helix of stakeholders in the systematic
process of scoping, anticipating, recommending or transforming sustainability-oriented transition and futures.

S| Mutual Learning
This refers to the participatory multi-stakeholder process of mapping, assessing and/or managing sustainability-oriented
aspirations, policies and innovations.

Sl Public Participation or Public Engagement
This refers to the process of engaging the quadruple helix of SI stakeholders (i.e. government, business, civil society and

research/education actors).

Sustainable Innovation (short definition)
is ‘any incremental or radical change in a socio-technical system leading to positive environmental, economic and social
transformations without compromising the needs, welfare and wellbeing of current and future generations’.

Sustainable Innovation (long definition)

is ‘any incremental or radical change in the social, service, product, governance, organisational, system or marketing landscape
that leads to positive environmental, economic and social transformation without compromising the needs, welfare and
wellbeing of current and future generations’.

Sl Type 1: Product innovation

This refers to the introduction of a good that is new or significantly improved with respect to its characteristics or intended uses
(OECD, 2005). Product innovations include: scientific advances with innovation potential, industrial innovations with deployment
potential, and new products on the market with sustainability potential.

Sl Type 2: Service innovation

This refers to the introduction of a service that is new or significantly improved with respect to its characteristics or intended
uses. For example, efficiency or speed improvements, new functions or characteristics of existing services, or the introduction of
entirely new services (OECD, 2005).

Sl Type 3: Social innovation

This refers to new solutions (including products, services, models, markets, processes, etc.) that simultaneously meet a social
need (more effectively than existing solutions) and lead to new or improved capabilities and relationships and better use of
assets and resources. In other words, social innovations are both good for society and enhance society’s capacity to act (Caulier-
Grice et al., 2012).
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S| Type 4: Organisational innovation

This refers to the implementation of a new method in business practices, workplace organisation or external relations to
increase performance by: reducing administrative costs or transaction costs, improving workplace satisfaction (and thus labour
productivity), gaining access to non-tradable assets (e.g. non-codified external knowledge) or reducing costs of supplies (OECD,
2005). This includes business model innovations such as: new business/financial/infrastructure models, e.g. car/bike sharing or
crowd-funded solutions.

S| Type 5: Governance innovation

This refers to new forms of citizen engagement, new democratic institutions, new public and user participation in service design
and delivery, and the use of public boards to govern particular choices. It includes new political arrangements in local and
national governments as well as changes in the organisational form and arrangements for the planning and delivery of public
services (Hartley, 2005). Governance innovations may also include: local policy innovation, i.e. policy transfer from other places,
or public service reform.

S| Type 6: System innovation

This refers to a set of interconnected innovations, where each is dependent on the other, with innovation both in the parts
of the system and in the ways that they interact (Caulier-Grice et al,, 2012). This normally involves a complex interaction of
public policy and reforms to legislation, changes to business cultures and practices, as well as shifts in consumer attitudes and
behaviour. System innovations also include combinations of two or more types of innovations but such cases are not always
labelled ‘systems’.

S| Type 7: Marketing innovation
This refers to the implementation of a new marketing method involving significant changes in product or service design or
packaging, placement, promotion or pricing (OECD, 2005). Sustainable marketing innovations are aimed at better positioning

the social, economic and environmental benefits of new/improved products, services and processes.
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11.1. Annexe 1: CASI project work packages and tasks
structure
The work plan spanned a period of 42 months (3.5 years) and was structured into 11 work packages.

WP1: Management. This work package established the management structure and internal management procedures. A
Steering Committee was established as an oversight mechanism for the project, and an Advisory Committee and Network of
country correspondents was set up to expand the geographical outreach of the project.

Task 1.1. Technical management
Task 1.2. Financial management
Task 1.3. Management procedures
Task 1.4. Action Networks

Task 1.5. Sustainability of the project

WP2: State-of-the-art. Wp2 laid the foundation for the rest of the project. It involved a state-of-the-art report on
research and innovation related to the Grand Challenge ‘Climate action, resource efficiency and raw materials’ (SC5). Review,
analysis and mapping of sustainable innovation initiatives were carried out to establish a conceptual theoretical framework,
complemented by empirical cases gathered across Europe, and to provide a section on working definitions and approaches to
sustainable innovations. This WP is closely linked to WP3, WP4, WP5 and WP6.

Task 2.1. To systematically identify and review key sustainable innovation (Sl) case studies
Task 2.2. To map key practices in Sl case studies

Task 2.3. To map key players in Sl case studies

Task 2.4. To map key outcomes in S| case studies

Task 2.5. To develop robust Sl conceptual and methodological frameworks

WP3: Dialogue and Participation. WP3 ran in parallel with WP2 and went beyond it, aiming to build a common
understanding of sustainable technological and social innovation, as well as a common approach to SC5 among the CASI
partners and country correspondents. It enhanced the dialogue among consortium partners, country correspondents and relevant
stakeholders across Europe on sustainable innovation and environment-related issues through the involvement of citizens in
research and innovation policy-making, and by identifying topics for future research.

Task 3.1. Capacity-building for the consortium partners and the country correspondents
Task 3.2. Stakeholder Mutual Learning Seminars (MLS)

Task 3.3. Webinar for wider societal learning and participation

Task 3.4. Citizens and experts meetings

WP4: Common Framework for Assessment and Management of Sustainable Innovations

(CASI=F). The objective here was to develop a common framework for assessing the sustainability of innovations, i.e. their
advantages, disadvantages, relevance, benefits and risks, particularly their social, environmental and economic dimensions,
taking into account general public concerns. For this purpose, an online survey was launched, and CASI-F held consultations with
relevant stakeholders in the 12 participating countries.

Task 4.1. Online survey on the characteristics of SI
Task 4.2. Draft proposal of CASI-F
Task 4.3. Stakeholders workshops on the draft proposal of CASI-F

WP5: Pilot projects on testing and validating CASI-F. In order to avoid collecting irrelevant and useless data,
the CASI partners conducted a pilot testing of CASI-F. CASI-F was applied to a number of technological and social innovation
cases gathered in WP2, so as to (i) identify shortfalls and (ii) propose adjustments/corrective changes to the assessment
methodology.

Task 5.1. Technology innovation cases to be assessed via the CASI-F
Task 5.2. Social innovation cases to be assessed via the CASI-F
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WP6: Management of sustainable innovation. WP6 ran in parallel with WP5. The partners worked with the case
study actors involved in WP5 (technology or social innovators) in order to verify and include the changes requested or suggested
in the final version of CASI-F.

Task 6.1. Interviews/working meetings with the developers of innovation cases
Task 6.2. Revision and finalisation of CFAMSI

WP7: Policy Watch. This WP has established a common interface for easy monitoring of EU and national policy cycles in
order to enable the streamlining of sustainable innovation measures into organisational, national and European strategic and
policy planning processes. Throughout this WP, partners have been engaged in producing policy briefs. The immediate output of
this WP has served as input for the elaboration and advancement of policy recommendations within WP8. A natural outcome is
the European Network on Sustainable Innovation Policy Watch.

Task 7.1. EU-level policy debates monitoring

Task 7.2. National policy debates monitoring

Task 7.3. Reports on policy developments and initiatives
Task 7.4. Online policy blog

WP8: Policy Recommendations. Activities were focused on developing specific policy recommendations for stimulating
wider societal engagement in sustainable innovation activities, for their assessment and improved public management, targeting
different levels of governance.

Task 8.1. Policy dialogues among relevant stakeholders on a national level
Task 8.2. European-level policy conference on identifying common European priorities
Task 8.3. Final report on national and European-level policy recommendations

WP9: Heritage. The main challenge was to ensure that stakeholders in Europe, both within and without the consortium
would benefit from CASI’s outcomes. Several approaches were employed so that the overall sustainability would be ensured
beyond CASI’s formal duration.

Task 9.1. Online training for the application of CASI-F
Task 9.2. Promotion of CASI results and S
Task 9.3. Strategy to ensure the sustainability of the project and its results

WP10: Communication and dissemination. All communication and dissemination approaches to be applied during
the project were listed in a communication strategy aiming both to raise awareness among all groups of stakeholders as to why
it is necessary for them to interact, exchange ideas and participate in the process of sustainable innovations assessment, and
to reach all targeted audiences.

Task 10.1. Project web portal, homepage widgets, main modules and CMS access

Task 10.2. CASI Knowledge platform - Online platform for internal exchange of knowledge
Task 10.3. CASI Library — dissemination database

Task 10.4. CASI Community — with social networking interfaces

Task 10.5. CASI Communication Strategy

Task 10.6. CASI Tutorials —Joint activities and education materials

Task 10.7. Final national promotional events

Task 10.8. Participation in EU-level events

WP11: Evaluation. This WP responded to the requirement of the call to establish systems for internal and external
evaluation to ensure that project progress and results were in accordance with the work plan and met the objectives of the
Science in Society programme.

Task 11.1. External evaluation, made by independent experts
Task 11.2. Internal observer
Task 11.3. Internal evaluation by consortium partners
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11.2. Annexe 2: CASI-F driven R&Il policy agendas for SI

The following ten research and innovation (R&I) policy agendas for sustainable innovation (SI) are based on the CASI report
‘State-of-the-art of Sustainable Innovation: Climate action, environment, resource efficiency and raw materials’ (Popper et al.,
2016b). These are further discussed in a CASI policy report chapter on ‘Sustainable innovation policy advice using a quadruple
helix approach to ‘innovations’ mapping’ (Popper et al,, 2017)

Sl Agenda 1: Strengthening eco-community empathy and crowd-funded development

The agenda for ‘eco-community empathy’, or the wider notion of ‘sustainable communities’, needs to balance aspirations with
reality in a fragmented and often unequal world. At its roots, the notion of empathy is about inter-dependency and the building
of reciprocity, solidarity and mutual aid. All this cuts across conventional boundaries around ‘economy’ or ‘society’; likewise the
responses to this Agenda include all seven types of SI.

There is an economic dimension to Sl types that engage stakeholders in sustainable and crowd-funded businesses, building local
and regional economic prosperity and resilience, and cooperative business models which can re-invest in local communities and
endogenous regional development. A governance dimension seeks new models of multi-stakeholder engagement in long-term
sustainable development actions; multi-sector public services which can address inter-connected problems; and new models for
citizen empowerment and gender/ethnic equality.

An ecological dimension seeks policies, programmes, partnerships and networks to protect natural resources in urban and
rural areas, in which ICT innovation can help to mobilise social innovation, and vice versa. Each of these feeds into a social,
cultural and psychological agenda, where ‘empathy’ is a driver of behavioural change and of the building of more sustainable
institutions.

Related H2020 priorities

Resource efficient sustainable lifestyles
Climate change mitigation solutions

Climate action by sustainable lifestyle
Eco-innovation and green economy transition
Strateqic intelligence and citizens’ participation

Related citizens’ priorities

Supporting local/regional agricultural production, distribution and consumption systems
Supporting people to become producers of renewable energy

New working models — new economic models

Fair and participatory access to limited resources

Ensuring inclusive and dynamic city centres

Sustainable living environments

Sustainable economics

Unified ecological grading system

Research on business models and changing institutions related to a sustainable energy economy
Supporting an active civil society for sustainable development

Supporting ‘Eco-preneurship’

Access to natural resources as a human right

Research on individual urban farming

Co-developing green technology

Impact of virtual communities in behavioural change
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Sl Agenda 2: Developing sustainable urban and rural infrastructures for the bioeconomy

A sustainable economy means many things to many people, but a good place to start is with its infrastructures. Buildings
and the built environment have huge potential for greening and material efficiency; the logistics and distribution systems of a
complex economy can be tuned and restructured. Industrial supply chains can be managed through concepts of the ‘service’
and ‘sharing’ economy and consumption patterns can be reshaped in the light of new urban and rural infrastructure, promoting
a circular bioeconomy.

However, all this goes far beyond technical issues, into the deeper waters of policy, behaviours, institutions, cultures, and
so on. The Sl types from CASI cover many angles of this; some are specific product solutions to specific problems, such
as the technology of a green roof, but many more address the system-level inter-connections, with services, organisational,
governance, social and system Sl types.

Future R&I agendas should explore this further and more systematically, and look at how S| and sustainability R&I can develop
new social-economy, connected-economy or foundational economy models which then enable the technology and product
innovations to reach their potential.

Related H2020 priorities

Resource-efficient sustainable lifestyles
Climate change mitigation solutions

Climate action by sustainable lifestyle
Eco-innovation and green economy transition
Climate action eco-innovation policies

Related citizens’ priorities

Supporting local/regional agricultural production, distribution and consumption systems
Supporting people to become producers of renewable energy

Sustainable construction of buildings

New working models — new economic models

Greater greening of cities

Understanding and implementing sustainable electronics

Sustainable living environments

Sustainable economics

Research on business models and changing institutions related to a sustainable energy economy
Supporting Eco-preneurship

Collaboration through shared space

Co-developing green technology

Impact of virtual communities in behavioural change
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Sl Agenda 3: Deploying responsible environmental and resource-efficiency strategies

The environmental management agenda often raises conflicts between health and economic activity, between different social
groups, or between costs and benefits. Often neither public policy nor markets are well suited to the scale of the problems, so the
possible responses are found in many types of SI. For example, governance innovations look at new regulations, trading schemes,
charging schemes and public information systems, as partial solutions. Product innovations focus more on the upstream issues
of emissions control and monitoring, while many service innovations address whole systems such as transport or industrial
supply chains, and the hotspots of residential areas and cultural assets. Water is likewise a cross-cutting issue, calling for new
models of economic and social and informational exchange and inter-dependency.

Meanwhile, addressing the fundamentals of an urbanised society with widespread air and noise problems calls for systemic
solutions for sustainable consumption, low-impact living, and education for behavioural change. Similar approaches apply to
water resource management, where system-level concepts such as ‘integrated catchment management’ raise the challenge of
inter-dependency and collaboration in a multi-level and multi-sector governance situation.

Related H2020 priorities

Resource-efficient sustainable lifestyles
Climate change mitigation solutions

Climate action by sustainable lifestyle
Eco-innovation and green economy transition
Raw materials-conscious sustainable lifestyle
Climate change adaptation solutions
Solutions to water imbalances

Solutions for cultural heritage assets
Biodiversity monitoring and understanding
Awareness of raw materials shortage
Long-term raw materials availability

Related citizens’ priorities

Fair and participatory access to limited resources
Sustainable living environment

Unified ecological grading system

Access to natural resources as a human right
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Sl Agenda 4: Creating sustainable bio-fuel and renewable energy solutions

Energy is the basis of a complex industrial society, and the SI agenda works equally on the supply, distribution and demand
sides. Many of the Sl types from CASI look at specific technologies, such as biogas or anaerobic digestion. Many more look at the
potential for social economic and governance models, such as community energy or eco-schools, which enable and encourage
renewable energies on the supply side, or rapid efficiency improvements on the demand side.

As for future R&I agendas, there is the potential on the horizon for energy system transformation, in the sense of zero carbon
supplies. More complex is the notion of energy cascades, both in technical terms such as industrial ecology, and in design or
behavioural terms in the usage of buildings, appliances and mobility.

Related H2020 priorities

Resource-efficient sustainable lifestyles

Climate change mitigation solutions
Eco-innovation and green economy transition
Eco-solutions to reduce raw materials use
Solutions to explore, extract, process and recycle
Alternative raw materials

Awareness of raw materials shortage

Effective raw materials policies

Long-term raw materials availability

Related citizens’ priorities

Supporting people to become producers of renewable energy

Enhanced physical activity for better quality of life and energy efficiency

Improvement of European electricity transmission to increase renewable energy production
Sustainable living environments

Research on business models and changing institutions related to a sustainable energy economy
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Sl Agenda 5: Promoting foresight for sustainability governance and intelligence

The institutions of governance were developed for a 20th century model of industrial society. Today the 21st century agenda
for sustainability in a highly inter-connected world calls not only for marginal improvement but for new models of governance.
Some of the Sl priorities from CASI call for citizen engagement or new levels of policy integration, while some focus on the
resources in the public sector at a time of shrinkage. The potential of ICT and ‘datafication’ is huge in all these.

For the future, new models of governance need to be explored more systematically, and applied in every sector where
governance has a role. The Sl cases in CASI so far are a good demonstration of the current state of the art. Some of them,
though experimental, point towards alternative models and institutions for decision-making, representation and participation,
active engagement of all sectors, sustainable resource management, and public services which can ‘do more with less’.

Related H2020 priorities

Climate change mitigation solutions

ICT systems improving resource efficiency
Strateqic intelligence and citizens’ participation
Climate change adaptation solutions
Climate action eco-innovation policies
Solutions for cultural heritage assets
Biodiversity monitoring and understanding
Effective raw materials policies

ICT to assess and predict climate actions
Climate change projections and scenarios
ICT mapping natural resources and trends
ICT systems to map raw materials trends

Related citizens’ priorities

Fair and participatory access to limited resources
Sustainable living environments

Unified ecological grading system

New spaces for public discourse
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Sl Agenda 6: Advancing recycling and circular use of waste and raw materials

In the aspiration to a circular economy, waste is simply a resource in the wrong place but, in current realities, the pressures on
large and small businesses and organisations seem to produce waste, which then has to be managed. Some waste streams
are more viable than others for re-use, re-engineering or recycling. The CASI cases show a wide range of approaches, from the
small scale of social enterprises, which train the unemployed in repair skills, to the large scale of national schemes for industrial
symbiosis. They cover the full range not just of product innovations but also of social, service, governance, organisational,
marketing and system innovations.

For the outlook, while the principles of a circular zero-waste economy are accepted on all sides, the practice depends on many
challenges still to be addressed. The R&l effort should focus systematically on issues such as circular business and finance
models, circular consumption systems in households and communities, and the implications of the sharing/experience economy
and of globalised business and lifestyles.

Related H2020 priorities

Resource-efficient sustainable lifestyles

Climate change mitigation solutions

Climate action by sustainable lifestyle
Eco-innovation and green economy transition
Eco-solutions to reduce raw materials use

Raw materials-conscious sustainable lifestyle
Solutions to explore, extract, process and recycle
Alternative raw materials

Related citizens’ priorities

Sustainable construction of buildings
Sustainable living environment
Collaboration through shared space
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Sl Agenda 7: Embedding sustainability in cultural and holistic education models

Clearly a sustainable future is in the hands of the young and the education system which surrounds the theme, but it is also in
the hands of citizens, workers and policy-makers at all levels, whose skill-base and knowledge-base can shape the world as it
is. In this light, and defying the conventional trappings of a modern consumerist, high-mobility, high-impact society, the CASI
evidence-base is particularly relevant in terms of the Citizens’ Panels, which seem to provide the foundations of an alternative
and more sustainable model. This plays out in the SI cases, where not only school curriculum design but alternative notions of
‘what is a school’ are explored.

For the agenda in prospect, there are many trends and pressures, such as on-line education and gamification, the use of big
data or social media in eco-feedback for citizens and businesses, pressure on education for ‘results’ and ‘impacts’ and, generally,
countering the culture of globalised consumerism and distrust of governance. The CASI cases demonstrate some ways into this,
but the next R&I programmes should systematically explore the potential and also the barriers to education for sustainability.

Related H2020 priorities

Resource-efficient sustainable lifestyles
Climate change mitigation solutions

Climate action by sustainable lifestyle
Strateqic intelligence and citizens’ participation
Climate change adaptation solutions
Awareness of raw materials shortage

Related citizens’ priorities

Holistic education for a sustainable future

Enhanced physical activity for better quality of life and energy efficiency
Sustainable living environment

Impact of virtual communities in behaviour change
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Sl Agenda 8: Fostering eco-local-agriculture and bio-resources efficiency

Food and farming systems underpin almost every sector and community. On the supply side, farming and fisheries are deeply
embedded in rural and coastal economies and societies, as well as in environment and climate issues. On the distribution and
demand side, food is a deeply cultural and psychological issue, at the same time raising huge challenges in public health and
education. A wide range of CASI cases demonstrate this inter-connectedness (although with fewer product types than elsewhere).
Many focus on the local community level and aim for more feedback and circularity between producers and consumers. Some
look at industrial ecology and alternative cultivation, such as aeroponics or aquaculture.

Are there transformational innovations or systems in prospect, beyond the small-scale experiments and community social
innovations? Some ideas come directly from citizens themselves, such as ‘insect food’ or ‘edible towns’. Future R&I should
explore the multi-scale questions more systematically, i.e. how to scale up the micro-innovations, and also how to influence
global food systems for a post-oil sustainable food transition.

Related H2020 priorities

Resource-efficient sustainable lifestyles
Climate change mitigation solutions

Climate action by sustainable lifestyle
Eco-innovation and green economy transition
Biodiversity examination and understanding

Related citizens’ priorities

Supporting local/regional agricultural production, distribution and consumption systems
Innovating agriculture: the sustainability option

A new European food culture

Research on individual urban farming

Exploring the introduction of insects as food
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Sl Agenda 9: Implementing sustainable transport and smart mobility innovations

Sustainable a mobility, accessibility and/or transport modal shift is a well-worn path of R&l, in technology, behaviour and
governance. The CASI cases demonstrate the state of the art: many new opportunities are coming through smart cities and
the use of big data and mobile technology. Other opportunities on the demand side or modal shift are in social innovation
and ‘community empathy’. Vehicle technology continues to progress but in some cases meets a system-level barrier, as with
deployment of electric or hydrogen-based vehicles. Urban design has made some progress towards pedestrian zones and
accessibility planning, but there is much further to go.

The outlook raises challenges in several ways. One is that of technology determinism (as in smart cities systems), versus wider
debates on ‘the right to the city’ (as in the reshaping of local communities, housing markets and local economies). Another is
about the question of unlimited mobility as the foundation of a fluid, outsourced, globalised economy and society. Future R&l
agendas should explore these tensions as an essential under-pinning to practical initiatives on transport supply and demand.

Related H2020 priorities

Resource-efficient sustainable lifestyles
Climate change mitigation solutions

Climate action by sustainable lifestyle
Eco-innovation and green economy transition

Related citizens’ priorities

Sustainable transformation of existing traffic infrastructure in cities
New working models — new economic models
Sustainable living environments
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S| Agenda 10: Dealing with climate issues and managing greenhouse gas emissions

As climate change is perhaps the ‘grandmother’ of all environmental problems, and despite the agreement on aspirations at the
Paris COP, complete solutions are not expected in the near future. There are uncertainties on costs and benefits, controversies
on resources and restructuring of economies and infrastructure, and a continuing campaign of scepticism and denial, not only
from lobby groups but also as a result of disconnections in the public mind and psychology. The CASI cases demonstrate this
wide range of issues and possibilities, from practical technologies or business models to national infrastructures. Many also
focus on the human side of education, feedback, ‘community empathy’ and cultures of inter-dependency and responsibility, as
well as on practical social-finance business models or land-use regimes.

Future R&I agendas could take such initiatives and many others as a starting point, i.e. where climate solutions are not only a
technocratic top-down type of ‘problem’, but more about opportunities distributed across many sectors and many levels. If we
can systematically explore these wider inter-connections between multi-level and multi-sectoral opportunities, there is a better
chance of shifting climate change from ‘problem’ to ‘opportunity’, and engaging all parts of society in a common aim.

Related H2020 priorities
Climate change mitigation solutions
Climate action by sustainable lifestyle

Climate change adaptation solutions
Climate action eco-innovation policies

Related citizens’ priorities

Supporting local/regional agricultural production, distribution and consumption systems
Sustainable economics
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11.5. Annexe 3: Visualising CASI-F
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11.4. Annexe 4: Visualising CASIPEDIA

ARNNRE

. IBE
ZY
il &m 4

Living library of Sustainable Innovation (S1) initiatives
(practice, outcomes & players) and related ideas

/social services/finance/... "
CASES

T Local to global
1 4
%@% ra | IT/transport/education/health \\R

T~ At 1 Technical/social /political/... \
____________ ; / "f \
g ok | O %L S | B b i t ] % 1
:2,::}} Product/service/process -~ i h
marketing/system/...”” ' E
1 oo W sp@z:ma: Issums/: |
') in IDEAS ¥
@ Government ¢
S @ Business
[\ civil society
@ Research and Education
for
CASIPEDIA b ST '
<> is a databank of 500+ Sl initiatives
in Europe and the World

< allows you to participate in the assessment of SI cases
< helps you prioritise critical issues
< supports you in managing $I actions

\[/

) _  State-of-the-art sustainable
g mnovatlons bank

b WWW.Casi2020.eu

- This project has received funding from the European Union's Seventh Framework Programme for research,

Vex fsslughosl developrmmemit arsd dermniration uaer yrand egresemen| sunber 612113




CASI-F: COMMON FRAMEWORK FOR THE ASSESSMENT AND
MANAGEMENT OF SUSTAINABLE INNOVATION

MML Interview on CASI-F benefits and impacts from a CASI partner’s perspective

Interview with Mattia Martini — Researcher at the University of Milano-Bicocca
(UNIMIB)

By Monika Popper

"In February 2017 | got involved in a new course on 'Management and Social Entrepreneurship’ within the Master's degree
programme in Management and Service Design at UNIMIB. It is a blended course, where traditional classroom lessons alternate
with online sessions and project work to be carried out by students. As project work activity the students were assigned the
application of CASI-F to a new sustainable innovation (SI) case. In small groups (max 3-4 students per group) the students were
asked to:

nominate a Sustainable Innovation case

map the Sl case (in terms of practices, outcomes and players)

identify critical issues related to the case

develop an Action Plan/Roadmap to support SI management

Each group has to complete the above steps using the CASI platform and involving one or more stakeholders from the case. The
students were provided with supporting material, including CASI project reports (Deliverables 2.1, 2.2, and 6.2), CASI webinar
sessions and PDF examples of four fully mapped S| cases from CASIPEDIA. The students will present their work to course
lecturers and other students in a classroom session."

"As of today, 17 new Sl cases have been nominated and accepted for full mapping based on the review of information and
relevance assessment | conducted. The initiatives address different types of innovation; most involve product, service and social
innovation. Since the activity is still ongoing, a few more cases may be nominated in the coming days but, as the total number
of students is 45, | think we are about to reach the target."

"Once the overall instructions about the content and structure of CASI-F and CASIPEDIA had been presented to students in two
sessions (2hrs each), the students started on the group work. Students who entered the selected cases into the system were
able to invite other students to co-create the case (i.e. all invitees have rights to contribute). The students were also asked to
contact innovators, who could be invited to review and collaborate in the mapping process. The minimum engagement with
the innovators required from the students is to conduct an interview with the innovator in order to complete the full mapping.
Depending on the availability and interest of the innovators, they could be involved in a second meeting to jointly assess and
prioritise Sl-related critical issues and define an action plan for improved management of SlI. It will be really interesting for us to
know how many innovators became engaged in the process and which elements or stages of it were most useful for them (this
information was available from the end of March 2017)."
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What is the students' overall attitude towards this Mobilisation and Mutual Learning initiative (i.e.
bottom-up and crowd-sourced mapping of SI)? What is the level of their engagement and motivation?
"In the preliminary sessions, when the students were presented with the assignment description they were a bit afraid, as it
appeared quite challenging to them. In particular, they were worried by the fact that the case and the action plan had to be
mapped in CASIPEDIA using English.

However, from the beginning of the assignment | have seen them strongly motivated and soon afterwards they started
nominating and mapping the cases. Most students had immediate ideas about initiatives they wanted to map, which related to
a product or service they had heard about or come across and considered interesting. The students then started contacting the
innovators and receiving positive responses regarding their availability and willingness to collaborate, which is very encouraging
and will further motivate the students, in my opinion."

Note: Since 16 February 2017, 263 online activities (edits/updates) and 49 invites to cases were sent and recorded in the
system. These are related to the 17 cases that are still being mapped by UNIMIB students and the numbers increase each day.
Additional evidence of high-level of engagement among the students is provided by the fact that some of these activities took
place during weekends and at unusual times.

What is the added value of conducting such an exercise? For students, lecturers, innovators, and for
sustainability/innovation-oriented courses in general?
"l am fully convinced that the mapping exercise applying CASI-F is very useful for students and lecturers. | will have a full picture
of CASI-F’s potential at the end of the exercise, but | can already confirm what follows.
In my opinion, the most positive and interesting things for the students are:
. The application of CASI-F to a real case is considered a good opportunity to learn by doing, in a way that is better and more
interactive than the traditional and largely theoretical lessons.
Practically applying CASI-F not only enhances the ability of students to analyse Sl cases, it also forces students to critically
analyse the case and to use reason when proposing possible solutions for SI development.
The students feel they are doing something that could be useful not only for them, but also for the innovator (who may
benefit from receiving feedback and proposals for the development of their innovation).
They are proud to be ‘involved’, to contribute, and to do what researchers and professors from UNIMIB have done themselves,
in an EC-funded research project (i.e. CASI).

For lecturers and the course in general:

. Lecturers can rely on a well-structured procedure for analysing Sl initiatives, which does not need to be strongly modified
to be used in the context of a Master's course.
Plenty of comprehensive supporting material is already available for students to better understand the overall CASI-F
procedure (students can then work autonomously on most of the steps). The upcoming CASI online training course will
further reinforce this aspect.
By contacting and interacting with innovators (potential employers), the students not only widen their network within the
labour market but also promote the ‘Management and Social Entrepreneurship’ course, which may be of interest to star-
ups, SMEs, and the like.
In general, | have a positive feeling about the potential use of CASI-F in university courses. Particularly when it comes to the
area of sustainability and innovation (still under-researched and ambiguous in nature), it is very useful to allow students
to deepen the topic by working in the field (by directly interacting with innovators).
With regard to innovators, we would be very interested in knowing whether they have found any added value in the
collaboration with our students and look forward to receiving their feedback at the end of the project’s work."

With regard to innovators, we would be very interested in knowing whether they have found any added value in the collaboration
with our students and look forward to receiving their feedback at the end of the project’s work."

Would you consider the engagement of students as a useful strategy to support (content-wise) the
sustainability of CASIPEDIA?
"Perhaps, but | believe that some peer review processes will be needed to ensure the quality of inputs.”
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MML Interview on CASI-F benefits and impacts from a CASI country correspondent’s
perspective

Interview with Edgaras Leichteris — CASI Country Correspondent for Lithuania

By Monika Popper

The final version of CASI-F (Popper et al, 2017) presents the common framework for the assessment and management of
sustainable innovation as a five-step approach consisting of:

Step 1: sustainability relevance and scanning (i.e. case nomination)

Step 2: multi-criteria analysis and assessment (i.e. case mapping)

Step 3: critical issue analysis and assessment (i.e. assessing critical issues)

Step 4: multi-level advice management (i.e. developing multi-level actions)

Step 5: action roadmaps management (i.e. developing multi-dimensional responses)

“Definitely! To me it is a good example of the practical implementation of a multi-level governance approach, very well structured
and implemented in a clear and consistent manner, giving a much broader perspective than Life Cycle Assessment and similar,
which helps to better involve stakeholders.”

“CASIPEDIA is a very important tool, which needs to be constantly updated in the future, in order not to lose momentum.
Identified cases become obsolete with time, so this system needs to be a ‘living system’ constantly fed with new cases. Mapping
forms could be simplified a little bit - they really have all the right angles for putting different pieces of an Sl ‘jigsaw’ together,
but the complexity is high. It may be difficult to sustain the quality of CASIPEDIA over time without investment and effort. Such
investment will be necessary from time to time to improve quality, but at the same time important to ensure a continuous flow
of new information into the database.”

“Although | haven't explored these additional features of CASI-F much, | think it is a good idea to have such interconnected
modules, but to me CASIPEDIA and the availability of ‘raw’ information about Sl cases is a much more important tool.”

“Definitely! | am constantly sharing the methodological framework created by the CASI project with our international partners.
Most recently (February 2017), | presented CASI-F to the methodological leaders of the HoCare project http://www.interregeurope.
eu/hocare/. They can now think about some potential cooperation and transferring the methodology to the healthcare innovation
sector. Then in March, it was presented at the Interregional meeting of the SUPER project http://www.interregeurope.eu/super/,
which deals with ‘eco-innovations’. Participants were very interested in the CASI Framework and the database of cases. These
two examples show that mutual learning has already started.”
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MML Interview on CASI-F benefits and impacts from an innovator’s perspective

Interview with Antonios Lygidakis — Co-founder of ECOverified (SI case mapped/
piloted by CASI)

By Monika Popper

An innovator’s account of the five steps of CASI-F:

Step 1: using CASI-F protocols and tools for sustainability relevance and scanning (case nomination)

“We are still working under the same environmental principles but our direction has changed. This happened because our
competition is well established in the field, creating a monopoly. However, our team is equipped with technical knowledge and we
are now aiding global green projects on sustainable energy and environmental protection. We are also advising funding bodies
on the potential impact of their investments.”

Step 2: using CASI-F protocols and tools for multi-criteria analysis and assessment (case mapping)

“The mapping helped us identify potential problems that we previously thought were not important. We have used the mapping
forms to codify strategic responses to barriers, weaknesses and threats, as well as strengths and opportunities identified during
the interviews. We then used the mapping tool CASIPEDIA to further describe the most important critical issues. During our
meetings with the CASI team from the University of Manchester, strategic ideas were also proposed in face to face discussions
that we later implemented.”

Step 3: using protocols and tools for critical issue analysis and assessment (assessing barriers, threats, opportunities and
drivers that can positively or negatively influence/impact the innovation)

“We got several ideas during the interview, as mentioned above, when brainstorming on potential critical issues and solutions.
One of them was the incorporation of a mobile phone app that would create user incentives on environmental issues. On the
whole, we want to thank the University of Manchester CASI team for the consulting and discussions they provided. They made
us think in a more commercial way and better understand the needs of the market.”

Step 4: using protocols and tools for multi-level advice management (developing actions for different stakeholders at
different levels)

“As | mentioned previously, we are not functioning towards the same direction anymore. The discussion we had with the
CASI team during our interviews made us realise some potential routes we should follow and threats we should take into
consideration. From that day onward we tried to deal with problems more efficiently and identified some dead ends. Therefore,
the shift in our direction happened sooner rather than later with a minimal impact because of the consulting we received. This
mobilisation and mutual learning approach the CASI team followed with our team proved to be advantageous for our company’s
survival.”

Step 5: using protocols and tools for action roadmaps management (developing more detailed sub-actions for the selected
action)

“We have implemented most of the roadmap’s sub-actions. Some of them were not considered unique projects before CASI
mapping. They were later treated exclusively with great success.”
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