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Foreword

According to Yuval Noah Harari’s impressive history of humankind, Sapiens (2014)!, it was some tens
of thousands of years ago that our species underwent a ‘cognitive revolution’. We could use language to
envision and communicate imagined worlds, allowing us to speculate about past events and appraise future
possibilities. We were able to live in new ways, in large groups, and to spread across the globe — adapting
ourselves to different conditions by the use of fire, clothing, weapons, and new sorts of shelter; we changed
environments (wiping out many species, including some of our close relatives) on the way. We innovated in
agriculture, in making things, in using energy, in organising industry, and in communications systems. We have
transformed our cultures and the wider world through agricultural, scientific, industrial and informational
revolutions.

The many innovations that these revolutions produced have brought us unparalleled prosperity, though both
rising prosperity and short-term decisions mean that our levels of happiness may not have expanded to
anything like the same extent. And, of course, a huge number of fellow humans are still eking out lives in
conditions of poverty and degradation — some of them slaving to produce the raw materials and artefacts
that others consume as luxuries. But innovations have largely been undertaken with little consideration of
the implications for sustainability. While sustainability has many dimensions, it is awareness of the impacts
of our ways of life on the global climate that have attracted most publicity and concern in recent years. The
threats to biodiversity, to the habitability of many areas of human settlement, the continuing productivity of
food and other life-support systems, are well-rehearsed and scientifically attested (even if denied by some
sectional interests).

So, can we avert disaster? Short of a major reduction in living standards for most of the world’s population,
this is only going to be possible if we are able to reorient innovation along more sustainable trajectories.
Innovations must be pursued that create less damage, that can actively undo damage, that can help monitor
and plan for environmental and other challenges. We have jumped into a ‘bramble bush’, as the nursery rhyme
has it: if we have got into this mess through innovation, then we have to get out of it through innovation:

There was a man in our town and he was wondrous wise,
He jumped into a bramble bush - and scratched out both his eyes;
And when he saw what he had done, with all his might and main

He jumped into the bramble bush - and scratched them in again.

Perhaps there are deeper aspects to this metaphor — our one-sided ‘wisdom’ (which seems to be identified
as masculine!) has blinded us to the nature we are invading through our actions. However, the metaphor has
its limits. Jumping into a bramble bush is rather a simple, impetuous act. The path to successful innovation —
from creation of a new idea to achieving the desired outcomes of large-scale roll-out —is complex. It typically
requires alignment of multiple innovation system actors (‘the quadruple helix’), located at various ‘levels’
of action and governance. This report complements the ‘transition management’ approach (cf. Geels et
al., 2016)?%, which pinpoints the need to examine ways of bringing about shifts in the pattern of technology
creation and use from the micro to the macro level. The problem we confront is more like choosing how to
plunge into a forest, than just choosing which bramble bush to leap into.

This report thus addresses critical questions. What is sustainable innovation and how can we determine its
realisation and the ways this can be achieved? What is good practice and what is the scope for policy initiatives
to promote it? What can such policies look like in practice, and how are they implemented? Many readers will
start with the executive summary, which provides an overview of each chapter and its key messages. This will
give an overview of the answers to these questions, but the chapters include much detail which is needed to
fully absorb these points, and they outline some wider implications that may be taken into account, so a full
reading is recommended. In particular, in relation to the questions posed above, it will be important to pay
attention:

! Harari, Y. N. (2014) Sapiens. London: Vintage Books.

2 Geels, F., Berkhout, F., van Vuuren, D.P. (2016) Bridging analytical approaches for low-carbon transitions. Nature Climate Change
6, pp. 576-583.

viii
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e to Chapter 3’s development and presentation of a new framework to assess and manage sustainable
innovation (CASI-F) — this framework informs the work in subsequent chapters, and should be seen as
complementing existing sustainability assessment approaches. Existing approaches, which are typically
more quantitative ones, are not to be discounted; CASI-F, which is fully described in Popper et al. (2017)3,
is intended to be applied after the use of conventional methods;

e to Chapter 8’s outline of future policy directions, developed by drawing on both innovators’ objectives
and the preferences expressed by citizens; and

e tothe key messages and recommendations that are set out in the Executive Summary and Chapter 9.

Additionally, Chapter 4 relates sustainability priorities to the different types of innovation considered. This
should be of particular interest to innovators and to researchers examining sustainable innovation, since it
offers insights into ‘hot’ priority areas, the strategic agendas that are evident on the basis of a systematic
analysis of over 200 innovations.

This report may come to be seen as part of a forward-looking ‘sustainability revolution’. Homo sapiens’
cognitive revolution has allowed us to create new societies and imagine ways of living and relating together
that have transformed the world. Now it is time for us to be aware of the unsustainability of many of the
transformations we have wrought, and to envisage — and systematically appraise — innovations that can allow
us to take more sustainable directions of travel. In so doing we will realise our human potential, as well as
taking more care of the world we inhabit — with its berries and thorns.

=
2D

Professor of Technological Innovation and Social Change
Manchester Institute of Innovation Research, Manchester Business School, The University of Manchester

‘i

3 Popper, R. Velasco G. and Popper M. (2017) CASI-F: Common Framework for the Assessment and Management of Sustainable
Innovation. CASI project report. Deliverable 6.2.
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1. Sustainable Innovation Policy Advice: Executive Summary

Rafael Popper, University of Manchester
Guillermo Velasco, University of Manchester

Sustainable innovation (SI) is a wide and multifaceted concept, the complex nature and definition of which is
continuous and the subject of many questions and debates. This is probably the main reason why developing
a framework for the assessment and management of Sl is simultaneously a pioneering and a challenging
endeavour. This report introduces the CASI Framework (CASI-F), which aims to assist in the assessment and
management of S| by facilitating the identification of Sl critical issues and inducing policy-oriented responses
to address these issues. The report targets two different objectives. The first is to provide a critical perspective
on the use of CASI-F. The second is to extract and present policy messages obtained through the varied
mobilisation and mutual learning activities developed within the CASI project to conceive the framework.
The framework has been developed and conceptually informed by three key sources of knowledge (or
tracks), namely existing Sl initiatives (as described in Chapter 4), current Sl policy developments (Chapter 5)
and the visions and aspirations of citizens (Chapter 6). The importance of engaging and mobilising relevant
actors across these tracks is analysed and discussed in the remaining chapters. The perspectives of four key
stakeholders, corresponding to government, businesses, civil society and research/education sectors, have
been considered in the development and application of CASI-F.

The report recognises that the benefits of using the framework are various for each Sl actor. With CASI-F
government representatives can, for example, explore and analyse S| practices in their areas of political
influence; implement policies that directly address specific Sl critical issues; establish the conditions that
allow the implementation of actions by innovative firms; review existing Sl developments and policies and/
or orientate research and innovation funding more efficiently according to the expected agendas of citizens.

The framework also aims to be a valuable instrument for Sl businesses. By using CASI-F, firms can better identify
new market opportunities; refine their innovation strategies; reinforce their S| management capabilities and
effectively align their products and services to citizens’ interests.

For civil society actors, CASI-F may help citizens to discover new products, services and social initiatives, as
well as understand new research and innovation priorities. With CASI-F civil institutions may also react in a
more timely and adequate manner to those policies that imply either positive or negative social consequences,
thus aligning more faithfully their strategies, as institutions, to eventual changes.

The interest of research and education actors in using CASI-F lies in the potential of the framework to support
both research and lecturing developments. The CASI database, CASIPEDIA, offers multiple possibilities for SI
case study assessment and empirical analysis across countries and sectors, thus facilitating benchmarking. New
policy areas and sustainability issues, for instance, can be identified through the analysis of the components
of the CASI-F platform, namely ideas, policy briefs, visions, actions, and roadmap banks.

The report reflects a critical journey through the application of the framework. On the journey some relevant
messages have emerged that may orientate the actions of Sl policy makers.

A first message relates to the functioning and capacities of CASI-F. It highlights the benefits of using, in
general, conceptual and methodological frameworks for assessing and managing sustainable innovation and,
in particular, shows the potential of fully exploiting the versatility of CASI-F. An important feature of the CASI
Framework is its ability to support the identification and prioritisation of Sl critical issues. Based on these the
report also encourages the co-creation of roadmaps that guide and monitor the achievement of Sl objectives.
The message can be summarised in the following statements:

1. Recognise the potential of utilising methodological frameworks for assessing and managing sustainable
innovation and, in particular, acknowledge the benefits of fully exploiting the versatility of CASI-F. While the
framework was fully tested and piloted with innovations, the infrastructure is also ready to systematically
support the assessment and management of sustainability-related policies and aspirations.
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2. Support the use of SI frameworks, like that represented by CASI-F, to identify and prioritise Sl critical
issues. CASI-F is not a substitute for conventional sustainability assessment and management frameworks;
rather it complements them with critical issues analysis. Therefore it is crucial to properly identify and
prioritise relevant critical issues associated with SI, taking into account the variety of critical issues,
including drivers, opportunities, barriers and threats. Given the importance and urgency of critical issues,
this prioritisation should be carried out together with the innovators or, if policies or aspirations are the
subject, with representatives of governments and civil society.

3. Promote the co-creation of SI roadmaps. It is important that Action Roadmaps for addressing and
managing Sl critical issues are co-created together with those responsible for, or who benefit from, their
practical implementation. Co-creation leads to co-ownership, which triggers sustainability-oriented
decision-making at strategic, tactical and operational levels.

The report’s second message refers to the assessment of sustainable innovations and suggests that policy
makers should thoroughly analyse and interpret drivers of change affecting every type of Sl stakeholder. In
the analysis, they should adopt a broader conception of innovation that includes all S| modalities, rather than
only focusing on the conventional ones (products and services). The report in addition recommends paying
more attention to the analysis of early stages of sustainable innovation. To ensure a systematic presentation
of ideas, the message is summarised below:

4. Analyse and make sense of the drivers of change affecting each type of S| stakeholder. Recognise the
importance of the analysis and sense-making of the innovator-led drivers of change, bearing in mind that
an ‘innovator’ can take various forms, i.e. government, business, civil society or research and education
stakeholders.

5. Adoptabroadconceptionofinnovationin Sl projects analysis. Promote projects that develop the mapping of
different types of innovation (e.g. product, service, social, organisational, system, governance, marketing)
rather than focusing only on the conventional ones (product and service), and identify common priorities
and R&lI policy agendas related to the different types of innovations.

6. Foster the analysis of early stages of sustainable innovation. Promote exercises that carry out systematic
mapping and analysis of sustainable innovation initiatives that are at the design/conceptual and
prototype/piloting/demonstration stages of the innovation cycle. This may be done in addition to the
mapping of cases that are already at the implementation and diffusion stage.

With respect to the assessment of sustainable innovation policies, the text basically emphasises the
benefits of considering a wider variety of stakeholders in the Sl policy action. In particular, the participation
of civil society is recommended at specific stages of the policy process. To complement these ideas it is
also suggested that policies incorporate long-term perspectives when formulating Sl-oriented research and
education initiatives. These recommendations can be summarised as follows:

7. Consider the contributions of a wider variety of stakeholders to the policy action. While many policy
recommendations are aimed at governmental stakeholders, they highlight topics and actions that call
for consideration of other stakeholders’ interests and activities. The fact that, to be effective, public SI
policies also require contributions from more than just governmental actors should be taken into account.

8. Adopt long-term perspectives in Sl-related research and education policy initiatives. Recommendations
for research and education stakeholders require longer time spans to achieve their targeted impacts. For
this reason, policy recommendations for these actors need to be considered and adopted against a longer
time perspective than others.

9. Ensurethe participation of civil society at appropriate stages of Sl policy-making processes. The engagement
of civil society stakeholders is frequently called for in policy advising processes. This does indeed merit
additional attention, as the success of sustainable innovation is reliant on social and economic acceptance.
Accordingly, Civil society stakeholders must be invited into the policy process at appropriate stages.

For citizen and expert participation in Sl, a key message is the necessity of promoting public engagement for
improving Sl development results at the policy and societal level. To a large extent this engagement implies
recognition that a major challenge of sustainability today resides in the systemic re-orientation of society and
the economy. Policies have to guarantee the systemic effectiveness of sustainable innovations and ensure
they are congruent with wider socially deliberated values. The message can thus be divided into three key
ideas:
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10. Promote public engagement for improving S| development results at the policy and societal levels. The
complexity, ambiguity and subjectivity that surround persistent problems of sustainability decision-
making highlight the importance of wider public engagement in both knowledge generation and priority
development. Societal stakeholders must be engaged in the co-creation and delivery of our common
future sustainability agenda.

11. Recognise that the major challenge of sustainability today resides in the systemic re-orientation of society
and the economy. Effective models of sustainability need to adapt to, and incorporate, contextual and
experiential avenues for co-creating and co-delivering the future, providing that their central goal is to
respond to some of the most complex challenges people face on a day-to-day basis. Involving a large group
of societal stakeholders (citizens, experts, civil society stakeholders, policy-makers, businesses, etc.), for
the purpose of arriving at integrative solutions that complement each other, can result in societal changes
that are appropriate for sustainability to become a feasible and welcome option for society.

12. Guarantee the systemic effectiveness of sustainable innovations and ensure they are congruent with wider
socially deliberated (i.e. publicly reasoned) values. If sustainability is to contribute to a better life for all,
then strategic actions will need to go beyond incremental changes and begin addressing holistic issues
of human development, growth, material/spiritual wealth, equality, consumption and empowerment. A
comprehensive policy framework that seeks to unravel, and potentially rework in a collaborative process,
some of the societal drivers and influences shaping individual desires, expectations and concerns should
be encouraged.

On the topic of sustainable innovation management the report also puts forward practical ideas, which
mainly align some broadly understood innovation concepts for the specific area of sustainability. Among
these ideas we can highlight the following:

13. Remove barriers to sustainable innovation. Some innovation system actors can contribute to easing or
removing financial and legal barriers to sustainable innovation. While investing businesses may actually
contribute to improving innovators’ financial capacities, policy-makers can remove regulatory obstacles,
provide support infrastructures, and formulate specific programmes to reinforce the competitiveness of
innovative firms.

14. Promote S| actors collaboration. Sustainable innovation calls for actors’ collaboration across sectors.
Involving civil society, business, government, and research and education actors is vital for the success
of sustainable innovations. Policy action is required to promote collaboration, establish platforms and
methods to foster cross-fertilization, improve knowledge exchange, and enable citizen participation.

15. Support Sl actors’ empowerment. The value of sustainable innovators’ endeavour to economic growth
and the future development of society should be emphasised and endorsed. Raising awareness and
acceptance is an important step for sustainable innovation actors, who will thereby be empowered
to progress more effectively in their respective innovation developments. Empowerment can also be
achieved through human resources training and by the creation of platforms that enlarge their visibility.

Other messages that can be extracted from the report address the definition of Sl policy priorities and
agendas. A strong argument is made, for example, for pursuing a more intensive public engagement in Sl
research. When this research is aimed at supporting the policy action, public engagement can actually help
to better match citizens’ expectations with current or upcoming Sl policies. Involving citizens in policy-making
may also contribute efficiently to addressing social issues linked to sustainable innovation. These ideas are
represented by the following recommendations:

16. Policy makers should encourage public engagement in research initiatives that aim to support/ inform
Sl policy action. Facilitate a rational, adequate and effective integration of public engagement activities
in research projects. The incorporation of citizens, stakeholders and relevant experts is particularly
important when research aims to inform and support the formulation of sustainable innovation policies.

17. Matching citizens’ expectations with existing Sl policy priorities. Encourage research-based advisory
bodies, projects or agencies to utilise methodologies that analyse how citizens’ actual aspirations and
concerns really do match the rest of research evidence and empirical data. Acknowledging potential
discrepancies with these methodologies would drive policy action towards more appropriate, precise,
and democratic Sl policy formulations.

18. Consider the contribution of citizens to addressing social issues linked to sustainable innovation. Strengthen
the role of citizens in the elaboration of policy agendas that tackle socially relevant topics and issues. The
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analysis of R&I priorities undertaken in CASI actually suggests that the social dimension is reinforced and
enriched when citizens’ participation is included in the agenda-setting process.

A proposal for a new policy agenda on sustainability, as conceived in Chapter 4 and summarised in Chapter
8, assumes that greater attention should be paid to eco-community and crowd-driven developments,
sustainable bioeconomy, water management, renewable energy, foresight-supported governance, advancing
recycling, embedding sustainability in cultural heritage, eco-local-agriculture, smart mobility and greenhouse
gas emissions management.

The practical character of the 18 above-mentioned messages, which basically aim to orientate the actions
of governmental actors, does not, however, exclude the identification in the report of other suggestions
addressing other types of Sl actors. In fact, the text presents many discussions on sustainable innovation
businesses, civil society and research and education actors’ objectives and actions, which have multiple
implications for Sl assessment and management.

Businesses, a major actor in the Sl landscape, will, for instance, recognise in the report, especially in Chapter
4, numerous objectives, opportunities and threats with which they can surely identify. Some messages
summarised in Chapter 9 may encourage and induce them to consider the utilisation of CASI-F in their
forthcoming management plans. In this sense, the report also reveals that the framework has a very practical
component, as it facilitates reflection on those technological, economic, environmental, political, social,
ethical, or spatial circumstances whose relevance and transformation potential may lead Sl actors to make
decisions in a different manner than initially expected or planned.

The incorporation of a wider variety of stakeholders in the Sl policy action, as directly and indirectly suggested
in the policy messages, could also become a stimulus for businesses, which may be eventually tempted to
similarly incorporate other Sl actors, in particular the public, in their own innovation processes. In fact,
from the perspective of innovators, as reflected in Chapter 6, the direct participation of citizens may have
a disruptive potential that could eventually improve the quality of S| management decisions and promote a
broader deliberation that includes more plural and strategic arguments.

The report also presents other CASI-F implications for management. Business related readers will doubtless
be encouraged, for example, to explore the CASI-F platform as a source of information on Sl action roadmaps,
not least because the CASI database is grounded upon a solid empirical set of piloted innovation cases. Inviting
these readers to this type of mutual learning process may constitute, on its own, an important achievement
of this policy report. In this regard, many sections highlight how the CASIPEDIA provides a rich collection of SI
cases from which innovators can extract lessons for assessment and management.

Civil society actors will find this report enlightening and provoking. In reality, presenting discussions to citizens
and other civil actors about current SI management initiatives and policy developments may eventually not
only support (or refute) their arguments in favour of a more intense and effective action against climate
change, use of natural resources, and environmental protection but may also serve to demonstrate that, at
least in terms of ‘sustainability’, European policies and the endeavours of innovative firms are moving forward
and something is changing.

We have also described the report as thought-provoking, since it highlights important questions that deserve
profound and critical reflection. Inquiries about the stage of the innovation process at which civil society
participation is more (or less) appropriate, discussions that call into question the capacity of citizens to provide
useful and effective advice or insights to innovators and/or policy-makers, or debates on the way proposals
from citizens can be challenged and ‘politely’ declined, are examples of issues that can enrich and make the
S| political debate more controversial. In this respect, the report may be useful in activating and promoting
intellectual deliberation, discourse analysis and further social research.

Research and education actors will probably realise that some policy messages are also applicable to their
scientific activities, since many suggestions and ideas actually relate to and fall under their academic scope.
Helping policy makers to better understand Sl drivers of change, for instance, can certainly contribute to more
efficient Sl policy developments.

Researchers should also continue expanding and developing those conceptual frameworks that, utilising
multi-level and multi actor perspectives, try to explain and envision socio-technical transitions. These
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theoretical assumptions are needed to tackle SI challenges via a systemic orientation. The combination
of these conceptual frames with foresight methodologies can help academics to more effectively provide
impact-oriented, long-term and sound policy advice.

The necessity of engaging and involving civil society, especially citizens, in research is recurrent throughout
the whole report. Indeed, the idea that this type of engagement may make Sl policy makers better and more
democratically informed is implicitly and explicitly brought out. Science policies can thus be more legitimately
ascertained.

Reviewing these four different S| actors’ perspectives prompts a final remark that recognises the two-fold
contribution of CASI-F to fostering the participation of the Sl actors and to promoting knowledge-transfer
processes. In fact, not only has the framework emerged through a synchronised interaction of 19 CASI
partners and the involvement of numerous Sl organisations, but an adequate and effective utilisation of
CASI-F by innovators does actually call for interaction with other stakeholders. Thus CASI-F facilitates the
generation and effective circulation of knowledge across actors who ultimately consider social, economic and
environmental progress a shared and common goal.

In conclusion, this summary has briefly highlighted the benefits of using the CASI Framework and also
anticipated messages and recommendations that are relevant to each type of S| actor. These messages,
especially those oriented to governmental actors, reflect the extent to which the CASI Framework has been
able to stimulate an inclusive process of strategic and collective intelligence. The flexibility and usefulness of
CASI-F means that it is a strong candidate to become an instrument that helps European policy-makers better
understand and envision those plausible directions that Sl innovation practices and citizens’ aspirations may
eventually take at the European and global level.
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2.1. Abstract

Two different rationales underpin the work behind the present policy report. The first relates to the necessity
of obtaining a critical perspective that can challenge the consistency and usefulness of CASI-F, namely the
framework developed during the CASI project to assess and manage sustainable innovation. The second
objective is to conceive and propose a set of messages that can drive policy action in the short term towards
more efficient sustainable innovation-oriented governance.

The sections included in this chapter represent a logical and hierarchical sequence that proceeds from a brief
introduction of the CASI project, to the description of the Policy Watch activity (of which this policy report is a
key part), and finally to the description of the report’s objectives and structure.

2.2. The CASI project in a nutshell

The project ‘Public Participation in Developing a Common Framework for Assessment and Management
of Sustainable Innovation’ (CASI) responds to one of the Societal Challenges set out in the Horizon 2020
programme of the European Union, namely Climate Action, Environment, Resource Efficiency and Raw
Materials (SC5). CASI is a multi-stakeholder European 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 effectively integrates the perspectives of civil society, government, business,
and research and education actors setting up and continuously expanding a network for mutual learning,
dialogue and cooperation.

At its core, CASI builds upon the concept of ‘sustainable innovation’ as a promising, yet under-researched
policy field, which brings technological and social innovation under one novel umbrella paradigm.

As a contribution to the varied options suggested by practitioners and academics in the literature to clarify
what sustainable innovation actually is, we have elaborated the following working definition:

Sustainable innovation may be conceived as ‘any incremental or radical change in the social, service,
product, governance, organisational, system and marketing landscape that leads to positive environmental,
economic and social transformations without compromising the needs, welfare and wellbeing of current
and future generations’ (see Popper et al., 2016).

The two most important characteristics of this definition are its comprehensiveness and its forward-looking
orientation. Part of this comprehensiveness is reflected by the process itself that gave rise to the definition,
since it implied a systematic and structured mapping of 202 Sl initiatives across seven different types of
innovation (see Annexe 2 for a full list of the Sl initiatives mapped across the EU28 and beyond). The forward-
looking component refers to the prospective orientation also adopted in this process, which required the
prospective assessment of every individual Sl case in terms of its transformation capacity.

Through bringing sustainability into the innovation debate, one of CASI’'s main objectives is to develop a
methodological framework for assessing and managing sustainable innovation via wider public engagement
in the research and innovation (R&I) system. To that end, the project works to include the needs and concerns
of a wider group of societal stakeholders in assessing the impact of innovation practices, and largely responds
to demands from within policy structures and beyond for a greater level of public engagement in R&lI
governance.
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As part of its strategic outlook, CASI facilitates partnerships with complementary perspectives, knowledge
and experiences through different mechanisms, all of which contribute to incorporating ‘science with and
for society’ issues into the system of research, sustainable innovation and policy-making. Embedded in its
design and process is a mobilisation and mutual learning approach (MML), a holistic engagement approach
that allows for outcomes and learning to support both thematic policy development and implementation in
an iterative fashion.

Drawing systematically onthe input of experts and ordinary citizensin a series of nationally staged meetings and
workshops, one of the central objectives of the project was to promote and facilitate more societally relevant
and accountable research and innovation outcomes. In establishing an inclusive multi-actor dialogue at the
science/policy/society interface, CASI joined other EU-supported efforts to stimulate a wider transformation
in the current ways of streamlining sustainability and development, ultimately offering a better fit to societal
needs, expectations and concerns.

In addition to this successful collaboration, the CASI project’s ambition to foster mutual understanding on
matters of sustainability was realised through the broader engagement of different innovators, practitioners
and other relevant stakeholders, whose critical contributions were important in leading to the elaboration
of an assessment framework of sustainable innovation practices. This framework, named CASI-F, is built on
the analysis of more than 500 identified innovation cases from across Europe, of which just under half were
mapped and explored in greater depth for the purposes of aligning innovation processes and policy agendas
effective in tackling complex societal challenges.

Leaning on these pillars, CASI fosters a debate on conceptual dimensions, policy boundaries and good
practices, combining innovative pursuits with sustainability objectives more widely. By attempting a more
comprehensive inquiry into the balance between the social, economic and environmental impacts of
innovations, the project contributes to determining the scope and directionality of national and EU policy-
making in the context of the persisting challenges of climate change adaptation and resource depletion,
alongside other interrelated issues. As such, its framework fits within strategic policy-level efforts in Europe
and globally to facilitate a transition towards a society that assures environmental integrity, resilience and
sustainability.

Reflecting the policy priorities of the Europe 2020 strategy, which identifies research and innovation as key
in addressing societal challenges and generating smart, sustainable and inclusive growth within Europe
(and worldwide), CASI is funded by the Seventh Framework Programme for Research and Technological
Development and runs from 2014 until mid-2017.

2.3. The CASI Policy Watch activities and policy reports

CASI provides extensive policy monitoring activities — i.e. Policy Watch — to support the streamlining of
European, national and organisational sustainable innovation policy related to the Horizon 2020 SC5. Key
targets of these activities include: (1) reviewing the strategic priorities and policies of the European Union;
(2) identifying relevant EU and national policy debates; (3) spurring new policy debates on the topic; and (4)
building awareness of policy commitments to supporting sustainable innovation among key stakeholders and
the public at large. While these targets are addressed in Policy Watch activities, many of them intertwine
closely with other activities in the CASI project. For instance, the mapping, assessment and management
of sustainable innovation initiatives form another set of major activities in the CASI project, which help to
accomplish the above-mentioned targets (3) and (4) - spurring new policy debates and building awareness.
Similarly, contributions from the Policy Watch have been used throughout the public engagement activities
of CASI.

The Policy Watch has three types of contribution, which include policy briefs at the EU and national levels, an
online policy blog, and annual policy reports, such as the one at hand. Together, these provide a transparent
and accessible interface for stakeholders and the public to learn about strategies, priorities, policies, actions
and their interconnectedness within the topic of sustainable innovation. As the CASI project is part of the
MML Action Plans, its partners include government, civil society, research and business actors, who provide
a multi-stakeholder knowledge pool with complementary expertise, viewpoints and insights from a variety
of national and institutional settings. Furthermore, CASI’s extended network of partners and country
correspondents covers all EU countries.
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This CASI annual policy report is the second of its kind. The first positioned the CASI project in a wider policy
context by: (1) identifying policy arenas in which CASI activities could provide substantial contributions;
(2) discussing the role of innovation from the perspectives of sustainability, responsibility and ecological
aspirations; (3) considering public participation and the social aspects of innovation as promising areas
to explore, using examples from the energy and transport sectors; and (4) drawing attention to novel
arrangements and approaches relating the SC5 to transition studies, the circular economy and sustainable
development goals.

Since the first policy report was published, the CASI project has made progress in terms of generating new
insights and contributing to new debates about these and broader policy contexts. For instance, the CASI
Policy Watch established a common interface for easy monitoring of current EU and national policy cycles,
resulting in over 100 policy briefs, each with analysis and recommendations at the EU and national levels.
At the time of writing, these policy briefs have been downloaded over 21,000 times, which is a remarkable
number for briefs based on a neutral and careful analysis of affiliated policies. The CASI online policy blog has
also enjoyed considerable online success, with over 90,000 views in its first two years, thus showcasing the
way complex policy debates can be instigated in inviting ways, and the fact that awareness is best built with
a combination of analytical and critical reporting skills.

In the early stages of the project, CASI Policy Watch provided various issues to consider in other project
activities. This was to the result of the project plan, which targeted a quick start and produced the first
policy brief only three months into the project. However, considering the huge amount of information
and empirical data generated during the state-of-the-art work (literature review and mapping activities),
stakeholder mobilisation and piloting of the CASI Framework activities, this second policy report gives the
stage to key findings and outcomes of the project resulting from: (1) the systematic mapping and analysis
of sustainable innovations; (2) the public and expert engagement in the translation of citizens’ visions into
research priorities; and (3) the development and application of the CASI Framework for the assessment and
management of sustainable innovation. The main results from these activities have been published in various
reports, but this policy report is the first attempt to bring all their policy-relevant contributions together.

A third and final policy report will respond to the main issues raised in the CASI policy conference and
highlight important policy insights from the work developed through the whole CASI project. The focus will
be on key policy recommendations for public participation in the assessment and management of sustainable
innovation, thus the final policy report will build on the wider policy context addressed in the first policy
report, with the policy messages discussed in the present report drawing in the final results of CASI mapping
and public engagement activities.

2.4. Objectives and structure of the Sustainable Innovation Policy Advice report

This report aims to fulfil two different objectives. The first is to gather critical perspectives on the use of the
framework (CASI-F) developed during the CASI project for assessing and managing sustainable innovation.
The second is to extract policy messages from the Sl initiatives mapped and analysed during the framework’s
construction, from citizens’ and experts’ reflections obtained throughout the engagement CASI activities, and
from a review of current Sl policy developments.

The report is structured around nine chapters (see Figure 1).

Chapters 1 and 2 provide an executive summary and introduction to the report, respectively, placing special
emphasis on CASI Policy Watch activities.

Chapter 3 presents sustainable innovation concepts and frameworks, as well as the rationales of the CASI
project from the perspective of common European research and innovation governance principles. A new
Triple Track approach to sustainable innovation assessment and management is also presented to highlight
the importance of tracking ‘innovations’ (Track 1),* ‘policies’ (Track 2),” and ‘aspirations’ (Track 3).

4 See the CASIPEDIA database at http://www.casi2020.eu/casipedia/cases/.
5 See the CASI Policy Briefs at http://www.casi2020.eu/library/policy-briefs/; and Blog at http://www.casi2020.eu/blog/posts/.
6 See the CASI Visions Bank at http://www.casi2020.eu/visions-bank/.
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Chapter 4 focuses on the first track of CASI-F by analysing 202 cases (see Annexe 2) of seven types of sustainable
innovations: product, service, social, organisational, governance, system and marketing. The chapter pays
particular attention to R&lI priorities emerging from the assessment of current and future objectives and to
the strategic agendas of sustainable innovations from across the EU28.

Chapter 5 is linked to the second track of CASI-F, which analyses sustainable innovation policies at EU
and national levels. This chapter provides a pilot of how CASI-F can be applied to assess national policy
developments related to the EU’s Europe 2020 Strategy from the perspective of resource efficiency (see
Annexe 3). It analyses 96 policy recommendations discussed in 23 national policy briefs and shows how CASI-F
helps to detect imbalances between the stakeholders targeted in the policy recommendations, or between
the three main levels of policy, namely strategic, tactical and operational.

Chapter 6 relates to the third track of CASI-F, which engages ‘citizens’ and ‘experts’ in a mutual learning
process aimed at identify common normative preferences (aspirations) for sustainable innovation. The
chapter assesses the different values and motivations feeding into 50 sustainability visions, developed by non-
expert communities of citizens from 12 EU countries and used by sustainability experts to identify 27 research
priorities. Special emphasis is placed on the mismatch between citizens’ and experts’ perspectives and the
need for more analytical oversight and policies for effective public engagement in sustainability debates.

Chapter 7 is focused on Managerial aspects of Sl. It identifies meta-actions that may be considered by SI
actors, as they may have a significant influence on the development of innovation processes.

Chapter 8 is related to R&I policy priorities for climate action, environment, resource efficiency and raw
materials. 1t has two key sections: the first focuses on the top priorities for sustainable ‘innovations’
(discussed in Chapter 4), the second discusses the top priorities for sustainable ‘aspirations’, resulting from a
citizens-experts-citizens dialogue. In the conclusions the chapter reflects on the implications of the two sets
of priorities for climate action, environment, resource efficiency and raw materials policy.

Finally, Chapter 9 presents conclusions and policy recommendations. The general objective of this chapter
is to provide a critical reflection on the capacity of CASI-F to support the generation of policy advice. To this
end, the chapter gathers together the policy messages emerging from previous chapters, thus presenting
lessons obtained during the analysis of CASIPEDIA, citizens’ visions and policy briefs/reports on sustainable
innovation.

Figure 1: Overview of the sustainable innovation policy advice report
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3.1. Abstract

The importance, as well as the complex and ambiguous nature, of sustainable innovations that have the
potential to address the multifaceted societal challenges of the 21st century demonstrates the urgent need
and calls for the development of more effective tools and frameworks to support better assessment and
management of sustainable innovations. A well-thought out and carefully designed process and flow of
activities supported the development of CASI-F — a methodological framework — that considers the multi-
dimensional, multi-stakeholder and innovation system perspectives and builds on hands-on experience and
lessons learned from project’s mobilisation and mutual learning activities. CASI-F, therefore, evolved from
within its creation, following the assessment components of the mapping of sustainable innovation initiatives
and of identifying critical issues that could influence their design, implementation or diffusion. It also
incorporates those management components that focused on the development and prioritisation of actions
and roadmaps supporting the short-, medium- and long-term sustainability of innovations.

The potential application of CASI-F for the assessment and management of the Sl-related policies and
aspirations of citizens is also presented. While the framework promotes a structured process accompanied
by a number of tools and protocols, it is at the same time flexible enough to stimulate reflection and confront
users with the self-search and out-of-the-box thinking that is undoubtedly required to tackle the complexity
of societal challenges. With this in mind, the chapter sets out to provide a detailed account of the CASI-F
‘journey’, demonstrating the processes and justifying the choices and decisions that were taken in order to
develop a practical framework that was co-created and successfully applied to real social and technological
innovations in Europe. Furthermore, CASI-F was designed to provide sound responses and solutions to critical
issues in order to support short-, medium- and long-term decision-making.

3.2. Introduction

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 (Popper et al., 2017). While having
such a sharp 10-word objective seems a straightforward starting point, the reality is that there is plenty of
ambiguity in the terms ‘common’, ‘framework’, ‘assessment’, ‘management’, ‘sustainable’ and ‘innovation’.
Let us begin this chapter with a discussion about these ambiguities, followed by a short introduction to the
building blocks of the CASI-F chapter itself.

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 more than
1500 responses and the systematic review of over 500 sustainability-oriented innovations in order to support
the development of 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).

7 Since the CASI-F methodology have been the backbone of all the contributions in this policy report, this chapter presents several
verbatim extracts from section 5 of the CASI-F report (see Popper et al., 2017).
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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:

e (Step 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;

e (Step 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;

e (Step 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;

e (Step 4) multi-level advice management: generating and prioritising multi-level and multi-stakeholder
actions to manage prioritised critical issues; and

e (Step 5)action roadmaps management: developing roadmaps for the most important and urgent actions.

The main purpose of focusing the assessment and management on these five interconnected activities is
to promote the adaptation and improve the resilience of the quadruple helix innovation ecosystems actors
(business, government, civil society and research/education) to current and future incremental or radical
changes in socio-technical systems.

The term ‘common’ is often understood in two different ways. It may refer to something that is ordinary,
recurrent, routine, standard 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 in its creation 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 ideas 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’ (i.e.
CASIPEDIA, the Ideas Bank, Policy Briefs Bank, Visions Bank and Action/Roadmap Bank) supported by jointly
produced ‘protocols’ for the assessment and management of sustainable innovation. This duality of CASI-F
is similar to that of the Microsoft Office or Adobe Suite packages, which include a group of complementary
applications and services (tools), each of which providing ‘templates’ or functionalities for specific data
gathering, access, processing and visualisation activities (protocols). This conceptual framework is described
in Figure 2.

Based on these conceptual assumptions, this chapter presents CASI-F as a tool for the assessment and
management of sustainable innovation, which promotes public engagement and collective intelligence and,
in particular, the participation of business, government, civil society, and research and education actors.

The general purpose of the chapter is to demonstrate that a framework of this sort is helpful for dealing
with the societal challenges of climate action, environment, resource efficiency and raw materials. However,
thanks to CASI-F’s high generalisation capacity, the framework could be applied to other societal challenges.
CASI-F complements but does not replace other mainstream frameworks (see also Pope et al., 2004, Singh et
al., 2011; Ness et al., 2006, Gasparatos et al., 2007, Hacking and Guthrie, 2007) such as life cycle assessment,
eco-efficiency, eco-design, footprint analyses, etc.

More specifically, the objective of the chapter is to describe the five steps of the CASI-F methodology and to
illustrate the sort of benefits that CASI-F may provide to every kind of Sl actor.
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Figure 2: CASI-F overview

WHY IS CASI-F ‘COMMON"?

¢ |t has been developed through the participation of multiple actors: innovators, citizens, experts and partners

¢ |t has been conceived and endorsed through multi-stakeholder mobilisation and mutual learning and piloting processes
¢ itis embedded in the CASI platform and uses a shared set of protocols and tools

WHY IS CASI-F A ‘FRAMEWORK”?

e |t has provided a shared conceptual model or principles within CASI

e It has provided a shared working model or methodology within CASI

¢ |t enables Sl 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’! Sustainable Innovation
¢ By adopting a holistic understanding of SI: Assessment and
» product, service, social, organisational, governance, system, and marketing Management
¢ By focusing on climate action, environment, resource efficiency and raw Framework
materials
e By addressing and studying Sl practices, outcomes and players
e By gathering Sl related citizens' aspirations CAS I - F

. . .. F o W X Y | ]
e By reviewing Sl policies e

HOW CAN CASI-F ASSIST IN SI ‘ASSESSMENT & MANAGEMENT”? Ideas Bank

e [Step 1) By supporting sustainability relevance and scanning Action/Roodmaps Bank
e (Step 2) By supporting multi-criteria analysis and assessment Policy Briefs Bank

e (Step 3) By supporting critical issue analysis and assessment Visions Bank

e (Step 4) By supporting multi-level advice management

e [Step 5) By supporting action roadmaps management

3.3. CASI-F Methodology

3.3.1. Step 1 of CASI-F: 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 in Annexe 4):

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

e Service innovation, i.e. new/improved activity or process;

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

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

e Governance innovation, i.e. new/improved regulation, policy or form of stakeholder engagement;
e System innovation, i.e. new/improved set of interconnected innovations/socio-technical changes;

e Marketing innovation, i.e. new/improved promotion or positioning of any kind of innovation.

In addition, all nominations had to be relevant to one or more of the 22 priority areas of the Horizon 2020
SC5 (see Table 1).
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Table 1: CASI-F use of EC priorities in climate action, environment, resource efficiency and raw materials

1. Climate change projections and scenarios
2. Climate change adaptation solutions
. . 3. Climate change mitigation solutions
Climate action o )
4. ICT to assess and predict climate actions
5. Climate action by sustainable lifestyle
6. Climate action eco-innovation policies
7. Biodiversity examination and understanding

. ICT mapping of natural resources and trends
Environment . .
Solutions for cultural heritage assets

10. Strategic intelligence and citizens’ participation

11. Solutions to water imbalances

. 12. ICT systems improving resource efficiency
Resource efficiency o ) )
13. Resource efficient sustainable lifestyles

14. Eco-innovation and green economy transition

15. Long-term raw materials availability

16. Solutions for exploring, extracting, processing and recycling
17. Alternative raw materials

. 18. Awareness of raw materials shortage

Raw materials .
19. ICT systems to map raw materials trends

20. Eco-solutions to reduce raw materials use
21. Raw materials-conscious sustainable lifestyle

22. Effective raw materials policies

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.

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 (see Annexe 2) were selected and upgraded to a ‘deep dive’ assessment process, also
known as fully-fledged mapping of sustainable innovation practices, outcomes and players.
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3.3.2. Step 2 of CASI-F: Multi-criteria analysis and assessment

The mapping of the selected Sl focused on 3 ‘deep dive’ assessments using a total of 34 criteria (Table 2):

SI 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.

Sl Outcomes assessment: This includes nine criteria exploring both current 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.

SI 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.

Table 2: CASI-F criteria for the fully-fledged assessment of sustainable innovations

Sl Practices assessment criteria

S| Outcomes assessment criteria Sl Players assessment criteria

W N RWDN R

NNR R R R R R R R B
R O LWOWNOOULDAWNIEREO

SI Name 22. Degree of innovation outcomes 31. Innovators

SI Description 23. Status of innovation outcomes e Role

SI URL 24. Strengths and Weaknesses e Type

Lead organisation 25. Opportunities and Threats e Contact details
Lead organisation URL 26. Policies 32. Funders/Sponsors
Sl Scope 27. Spin-offs e Role

S| Date range 28. Publications e Type

Link to H2020 priorities 29. Skills and competences e Contact details
SI Type 30. Systemic sustainability 33. Supporters/Brokers

. Funding/market potential
. Mobilisation degree

. Mutual learning processes
. Sl transferability

. Similar Sl elsewhere

. Sl assessment methods

e Infrastructure Systems
- 1lindicators

e Government Systems
- 9indicators

. Sl Objectives e Societal Systems e Role

. Sl Origins - 1lindicators e Type

. Sl Factors of success e Economic Systems e Contact details
. Sl Barriers - 7indicators 34. Beneficiaries/Users
. Sl Drivers e Environmental Systems e Role

. Sl Tensions - 6indicators o Type

e Contact details

3.3.3. Step 3 of CASI-F: Critical issue analysis and assessment

The nomination of 548 cases against the first 12 Sl Practices assessment criteria (see Table 2 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/.

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
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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/.

Figure 3: CASI-F assessment of critical issues from the CASI Ideas Bank

100% 18 13
5 (64)
90% spatial
80% 96 112 32)
70% ethical
60% M (380)
social
0,
o = = (232)
40% Y political
30% W (223)
environmental
20%
m (453)
10% = economic
38
0% . . m (182)
399 428 441 297 technological
barriers drivers opportunities threats

These issues were analysed following three complementary logics aiming to answer the following research
questions:

e 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?

e 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?

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

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

Figure 4: CASI-F multi-perspective logics in the analysis of critical issues

)

Analysis of
critical issues

H

-

Multi-dimensional Multi-stakeholder Innovation System
Perspective Perspective Perspective
N4 N N4
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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 SI could have a better impact; develop environmental ex-ante impact
measuring tools; evaluate the potential of the Sl 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 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.

From a social perspective, the analysis of 380 issues led to 14 lessons, namely to: elaborate a S| communication
plan; establish realistic poverty-related targets, if applicable; establish achievable social-minorities-focused
objectives, if applicable; establish realistic health targets, if applicable; establish realistic welfare and security
targets, if applicable; interact with social actors with impact-oriented plans; devise instruments to measure
the social impact of the innovation; design and implement motivation techniques for personnel; balance the
use of volunteering and professional resources; keep alive the interest of beneficiaries in the Sl; coordinate
the action of the actors involved; develop knowledge-transferring mechanisms and platforms; update and
share objectives with partners; and establish linkages with civil society organisations.

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 Sl 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 Sl local experimentation
and their application to other environments.

Allin 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.

3.3.4. Step 4 of CASI-F: Multi-level advice management

In addition to the multi-dimensional perspective, the same 1566 critical issues were analysed, based on
their influence on the selected innovations, using a multi-stakeholder perspective. This helped us to arrive
at an important managerial conclusion: Critical issues require a multi-level and multi-stakeholder actions-
oriented approach.

The main lesson from the analysis of the positive and negative effects that the critical issues identified
had on the mapped innovations was that the actions to manage such an extensive set of barriers, drivers,
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opportunities and threats might need to be implemented by multiple actors with different managerial roles
and responsibilities.

Table 3: CASI-F approach to multi-level and multi-stakeholder advice

Government
actors

Civil society Research & education
actors actors

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

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

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

For example, the Food Bank Network operated by Fondazione Banco Alimentare Onlus, a civil society
organisation in ltaly, identified the existing reqgulatory 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 SI 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.

3.3.5. Step 5 of CASI-F: 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 SI management framework. Using an innovation systems
perspective a meta-analysis of the 1566 critical issues helped to identify 10 S/ management key aspects
associated with 50 critical factors or meta-issues affecting the context, people, process and impact of Sl
management dimensions (see Table 4, Glossary and Popper et al., 2016).

The success of a sustainable innovation depends greatly on its context and 17 critical factors were mapped
against its four dimensions: 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 foraction, as in public participation, community and institutional support, public-private partnerships,
research and education engagement.
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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.

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 4 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 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 5 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 Chapter 6. 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 3).

The subsequent application of the systemic S| management dimension (see Glossary in Annexe 4) framework
shows that 52% 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.
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Table 4: CASI-F approach to S| management dimensions and key aspects

CONTEXT
dimension

Momentum refers to
the force that gets a
sustainable innovation
moving forward.
There are 3 critical
factors linked to this
S| 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).

Foresight refers to

the future-oriented
strategic drive of a
sustainable innovation.
There are 3 critical
factors linked to this

S| 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).

Mobilisation refers to

the capacity to reach and
involve key stakeholders.
There are 6 critical factors
linked to this SI 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).

Resources refer to the
means that can be
drawn by a sustainable
innovation to be
designed, developed
implemented and
diffused. There are 5
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).

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

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

PEOPLE | factors linked to this Sl key aspect: leadership S| key aspect: enthusiasm (to spread interest and
dimension | (to guide the innovation team); charisma (to excitement); empathy (to be more responsive to
inspire and mobilise key people); creativity the needs of potential SI users and beneficiaries);
(to reach original and innovative solutions); involvement (to promote cooperation and
and knowledge (to make sound and informed networking); and commitment (to achieve shared
decisions). ownership and co-create success).
Catalysts refer to critical factors enabling the Fosterers refer to critical factors supporting the
design and development phases of a sustainable |implementation and diffusion phases of a sustainable
innovation process. There are 7 critical factors innovation process. There are 7 critical factors
linked to this Sl key aspect: compressibility linked to this Sl key aspect: incentives (to further
(to offer user-friendly solutions); crowd- position the innovation); coordination (to manage
sourcing (to achieve truly bottom-up financial the relationship between the innovation team,
support); learning-by-doing (to promote sponsors, supporters and beneficiaries); networking
PROCESS | MOre assertive evolu.tion anq incremental ; and synergy (to better capitalise momentum-
dimension |nnoye_1t|on); supportive services (tq deal with reIate_d critical fagtors); k_nowledge. management
specific bottlenecks of the innovation process); | (to reinforce the innovation capacity of the team);
absorptive capacity (to generate and act intellectual property management (to improve the
upon valuable information or intelligence); competitive advantage of the innovation); ex-post
ex-ante impact evaluation (to recognise and impact evaluation (to promote improvements through
measure important benefits and possible learning and demonstrate the positive environmental,
risks); and piloting and experimenting (to avoid | social and economic impacts of an innovation); and
disappointments and manage expectations). communication and dissemination (to increase the
sectoral and geographical transferability).
(Multi-agent) Transformation refers to positive | (Systemic) Sustainability refers to changes in the
changes in the quadruple helix of Sl and socio-technical system in which the Sl operates that
knowledge production. There are 6 critical lead to positive economic, social, infrastructure,
factors linked to this Sl key aspect: stakeholder | environmental and government transformations.
and community development (to consolidate There are 5 critical factors linked to this Sl key aspect
new/existing players and promote spin-offs (see Section 4.5): societal system sustainability (to
and networking); knowledge-based products improve social cohesion/interaction, community
and services (to increase academic, cultural sense, education); economic system sustainability (to
IMPACT | or scientific advances); values and lifestyle improve consumption, production, labour conditions,
dimension | changes (to promote knowledge- and media- trade); environmental system sustainability (to protect

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).

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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Table 5: CASI-F approach to multi-level and multi-stakeholder actions mapping from 43 innovations

Civil societ
707 Government actors y Research and edu-
Multi-level & Multi- actors (175 ac cation actors
stakeholder Actions (190 actions) . (156 actions)
tions)

Top-IevSeI ma.nagement: 37% 41% 31% 33%
Strategic actions
Mld:level n']anagement: 359 33% 34% 59%
Tactical actions
Front-ll.ne manafgement: 5% >6% 35% 38%
Operational actions

Figure 5: CASI-F approach to multi-stakeholder and multiple S| management dimension mapping

B Government... Business... m Civil society... M Research and education...
100% -~
80% | -
60% -
o 29%
40% 21% 25% -~y
20% - 33% 23% 0 >
0% - o 22% 15%
Context People Process Impact
(367 actions, 52%) (91 actions, 13%) (175 actions, 25%) (74 actions, 10%)

The results also show the clear differences b