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13. The measurement and performance of the Danish innovation
system in relation to sustainable development!

Birgitte Gregersen and Bjorn Johnson
Aalborg University Business School

Abstract

Chapter 13 discusses how well does the Danish innovation system perform in relation to sustainable
development, and how this performance is assessed. Using the United Nations’ 17 Sustainable
Development Goals (SDGs) and related targets as overall performance measures for sustainable
development the Danish innovation system is performing relatively well but still with major challenges
before the 2030 targets are obtained — especially in relation to sustainable cities, consumption,
production, climate action and ‘life below water’. It is argued that although the 17 SDGs may serve as
important guideposts and wake-up calls for policy action, the notion of the learning economy where
learning and capability building are at the centre provides a relevant supplementary starting point for
formulating policies for a transition to a more sustainable development path. The chapter turns finally to
a wider perspective on sustainable development and raises the question if the meaning of sustainable
development needs to be rethought in the Anthropocene era with significant human impact on the Earth’s
ecosystem.

13.1 Introduction

It is increasingly acknowledged that limiting climate change, biodiversity loss, pollution and
other major environmental problems requires fundamental changes in the structure and
development of production and consumption of goods and services (Stern 2006, 2015;
Rockstrom 2015). The conviction that ‘sustainable transformation’ of contemporary societies is
necessary for the long-term survival of human civilization has probably never been as firm and
widespread as at present. It is obvious that new knowledge and innovation are needed to realise
developments towards sustainability (Fagerberg et al. 2015; United Nations 2019a). It is,
however, important to stress that not only technological innovations are necessary. Without
social innovations, institutional innovations and policy innovations it will not be possible to

make such a sustainable transition. This means that innovation systems need to be well

' To be published in Christensen, J. L., Gregersen, B., Holm, J. R. and Lorenz, E. eds. (2021)
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functioning in order to support the necessary transformation towards more sustainable societies
(Markard et al. 2012; Fagerberg 2018). In other words, the performance of national innovation
systems should, thus, reflect how well the innovation system contributes to sustainable

development.

Nevertheless, performance is not a simple concept. It can be delineated and measured in many
different ways. First, performance may be delineated both narrowly and broadly. A narrow
definition of a national innovation system may focus on the research and development system,
and the meaning of performance is then rather straightforward. It can be thought of as research
and development-based technical product and process innovations. Performance indicators are,
for example, scientific publications, patents and new products and processes as measured by
innovation surveys. If this approach is applied to sustainable development it could be specific
scientific publications, patents and new products and processes related to any of the 17
Sustainable Development Goals (SDGs), for instance the so-called ‘green patents’ analysed in

Chapter 12 (this volume) by Ostergaard et al. (2021).

Second, it is important to distinguish between how good the system is at producing goods,
services and other things we value in a sustainable way and how good it is at generating the
capabilities in forms of competences, skills and experiences, needed to produce such values
(Teece et al. 1997). There is, thus, a difference between a utility-based and a capability-based
approach. In a long- term sustainable development perspective, the capability to learn and
innovate is, obviously, crucial and a discussion of innovation system performance has to reflect

this.

Against this background the overall question raised in this chapter is how well does the
contemporary Danish innovation system perform in relation to sustainable development? To
answer this, we start in Section 13.2 by taking a closer look at the United Nations 17 SDGs and
related targets as overall performance measures for sustainable development. The SDG
performance measures play a central role as policy-informing tools, as they reflect the 2030
commitments at the national level. Although the prevailing monitoring of how far or how close
the Danish innovation system develops to reach the 17 SDGs at the national level may serve as
important signposts and wake-up calls for policy action, we argue in Section 13.3 that these
measures should be supplemented by a learning and capability building approach to

performance measurement. Capability building is understood here as building capability and



capacity to enhance knowledge, competences, skills, experiences and institutions to be capable
of propelling a transition to a sustainable development path. In Section 13.4 we widen the
perspective on sustainable development and raise the question if the meaning of sustainable
development needs to be rethought in the Anthropocene era with significant human impact on
the Earth’s eco- system. Section 13.5 discusses some overall policy implications and concludes

the chapter.

13.2 UN Sustainable Development Goals as performance measures

13.2.1 OECD and UN performance assessments of Denmark in relation to the SDGs

In the literature, sustainable development is conceptualised in different ways. Very generally, it
may be thought of as the ability of the economy to function within the capacity provided by the
Earth’s ecosystems (Dietz and O’Neill 2013). Referring more specifically to human needs the
Brundtland report defined sustainable development as development that ‘meets the needs of the
present generations without compromising the ability of future generations to meet their own
needs’ (UN 1987 Brundtland report). It can also be defined and operationalised, specifically and
broadly at the same time, as the United Nations 17 SDGs. This section takes its point of
departure in the latter.

The 17 SDGs! adopted in 2015 in the ‘2030 Agenda for Sustainable Development’ are
accompanied by 169 sub-goals or targets describing more specific goals and actions in order to
stimulate a transition towards a global sustainable development. To be able to measure status
and assess development, a global indicator framework was developed by the Inter-Agency and
Expert Group on SDG Indicators (IAEG-SDGs) in 2017. Annual refinements of indicators have
taken place, and in the 2020 report the indicator framework con- sists of 247 indicators of which

231 are unique indicators as a few indicators are repeated under two or three different targets.?

The final selection of sub-goals and indicators is of course a pragmatic solution based on the
one hand on what makes sense from an overall perception of ‘sustainable development’
including what type of indicators are relevant and what data is available on a systematic and
worldwide scale, and on the other hand, what is negotiated and accepted politically by the 193
UN member states. Although the 17 main goals and the related 169 sub-goals or targets are



global targets meant for all countries, it is clear that some (or most) are easier to achieve for
high-income countries (mainly situated in the North) than emerging economies or low-income
countries (the latter mainly situated in the South). For these reasons it is also stressed that
countries should supplement the UN-monitoring activities with more specific sub-goals and
indicators relevant as signposts for country specific actions. We return to a Danish example of

supplementary indicators later in this section.

Different international, governmental and non-governmental initiatives have been launched for
monitoring and assessing SDG performance on different levels and for different topics. The UN
provides annual progress reports (see for instance United Nations 2019b) on selected SDGs and
cross-cutting themes on the global level including larger (WHO) sub-regions.?> Eurostat is
measuring progress on SDGs focusing on existing EU policies. The OECD has developed an
approach to ‘measuring distance to the SDGs targets’ on a country level, and the Bertelsmann
Foundation in co-operation with the UN Sustainability Development Solution Network (SDSN)
publish the ‘SDG Index and Dashboard Report’ and rank the 193 countries according to their
overall performance. In parallel, several initiatives exist for monitoring specific aspects of the
overall sustainable development agenda with UN Intergovernmental Panel on Climate Change

(IPCC) among the most well-known, essential and directly related to SDG 13 (climate action).

It is not possible here to list, compare and discuss the many different approaches to measure
various aspects of ‘sustainable development’. All have their strengths and weaknesses. Neither
is it possible to dive deeper into each of the 17 SDGs and the 169 related targets. Instead, we
take the point of departure in the OECD ‘distance to SDG targets’ and the ‘SDG Index’ by the
SDSN as reference points, since these are the ones that most governments and organisations
relate to when national SDG progress reports are published. It is also the case for the Danish

government.

The OECD ‘distance to SDG targets’ analysis from 2019 (OECD 2019) covers 101 of the 169
SDG targets and is based on 127 available indicators. According to the report, in 2019 Denmark
achieved 20 out of the 169 2030 targets, and for several of the remaining targets, the ‘distance’
is relatively small, while for others the achievement seems to be far away from meeting the tar-
gets. If we take a closer look, it is a mixed picture depending on the selected indicators for each
goal and how these indicators are weighted and what data is available. One example is SDG 3

on good health and wellbeing. Overall, Denmark has a high performance in most of the health-



related indicators but seems to be far away from meeting for instance the specific target related
to rates of tobacco consumption (measuring target 3.a). While there are many indicators for
SDG 3 on health and SDG 4 on education, there are only two indicators related to each of the
goals 10, 11, 12 and 14. As pointed out by the OECD, inclusion of more indicators on these
goals might shift the overall picture. This conclusion becomes clear if we instead take a look at
the second well-established approach developed by the SDSN, where more indicators are

included, see Figure 13.1:

Figure 13.1: Overall and Average Performance by SDG, Denmark 2020
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Source: Sachs et all 2020; Data from Online database for Sustainable Development Report 2020

Since the SDSN published its first SDG index in 2015, Sweden, Denmark and Finland have
topped the SDG global ranking positions. According to the Sustainable Development Report
2020 (Sachs et al. 2020), Denmark is ranked second (Sweden first) with an overall SDG index
score of 84.6 (out of 100).# Despite the relatively high overall SDG performance score, a closer
look at the average performance by SDG reveals that since 2015 for some of the 17 goals Danish

society seems to have moved in the wrong direction. According to the 2017 report (Sachs et al.



2017), Denmark had achieved the 2030 target for six out of the 17 goals (1, 3, 4,9, 10 and 17)
by 2017. In 2018 only two goals met the 2030 targets (1 and 10) (Sachs et al. 2018). In 2019
(Sachs et al. 2019) three goals (1, 10 and 16) and in 2020 the 2030 target was achieved for ‘only’
SDG 1 (no poverty) and SDG 10 (reduced inequalities) (Sachs et al. 2020). This means that
different degrees of challenge still persist for the remaining 15 goals. For SDG 12 (responsible
consumption and production), SDG 13 (climate action) and SDG 14 (life below water) the
challenges are classified as major, for SDG 2 (zero hunger)’ and SDG 11 (sustainable cities and
communities) challenges are classified as significant, and for the remaining 10 SDGs challenges
continue to exist although with moderately improving trends for most of the SDGs compared to

the 2019 report.

These performance rankings can be interpreted differently depending on the perspective. On the
one hand, as the reporting indicates, in general and in relative terms (global and regional score)
Denmark is performing well in relation to the SDGs, and the 2030 targets seem within reach.
On the other hand, the reporting clearly indicates that important challenges remain and may
even increase over time if no action is taken. From a sustainable transition perspective, it is
worrying that Danish society faces significant challenges in meeting the 2030 targets relating to
sustainable cities and communities (SDG 11), responsible consumption and production (SDG
12), climate action (SDG 13) and life below water (SDG 14). Reaching the 2030 targets for
these SDGs will require major changes in existing consumption and production patterns,
infrastructure and transport systems, energy production and the way farming and fishery are

executed.

From the two examples on reporting, it is clear that it is a rather complex issue to provide an
accurate picture of the SDG status for Danish society (or any other country). Different
approaches have selected different indicators. The indicators used as background for the
performance measures used by the UN SDSN (Figure 13.1) do not fully comply with the
indicators suggested by the IAEG-SDGs. Data might not be available for all countries and when
they are available, they may be outdated or not reliable. As an illustration, the 2020 SDG
performance index for Denmark includes data from 2010 as the most recent up to 2020
depending on the specific indicator. As is generally the case when constructing a composite
index, you often end up ‘adding apples and pears’ and the result depends on the relative
weighting of the selected indica- tors. In the SDG performance index (Figure 13.1) all indicators

are given the same weight when constructing the average performance per SDG. As many of
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the 17 goals are mutually interdependent, this approach is problematic, and it might lead to
wrong policy initiatives if a goal is singled out and removed from context. Another important
issue is how activities in one country affect SDG targets internationally. One example on this is
when Denmark is used as a showcase on ‘genuine green growth’ defined as a decoupling of
greenhouse gas (GHG) emissions from economic growth (measured by GDP) (Stoknes and
Rockstrom 2018). Increasing energy efficiency is part of the explanation, but a main explanatory
factor is that coal is substituted by imported biofuel originating mainly from Baltic forests;

similarly, when emissions from international shipping and air traffic are not included in the CO»

emission calculations but at the same time the income generated from international shipping and

air traffic are included as part of the GDP (Danish Council on Climate Change 2019).6
13.2.2 Specific supplementary Danish indicators and targets

As mentioned earlier, countries are encouraged to supplement the UN monitoring activities with
more specific sub-goals and indicators relevant as signposts for country-specific actions.
Denmark took part in the first (2017) voluntary national review initiated by the High-Level
Political Forum (HLPF) on sustainable development, and in accordance with the 2030 Agenda,
the Danish government formulated an Action Plan (2017) as part of the review in order to adapt
the SDG targets to the Danish circumstances. The Action Plan took its point of departure in the
OECD approach mentioned earlier and it was formulated around the 5 Ps (People, Planet,
Prosperity, Peace and Partnerships). The liberal government formulated 37 related but more
specific targets, each with one to two national indicators that are measurable and quantifiable
(Danish Ministry of Finance 2017). At the election of the Danish parliament in 2019 climate
came very high on the agenda, and the newly elected social democratic government has
formulated a very ambitious climate act that received support from most parties in the
parliament. The climate act aims at Denmark being ‘climate neutral’ in 2050, for emissions from
GHGs to be reduced by 70% by 2030 compared to 1990, for an ‘indicative target’ to be set for
2025, and for the government to present a yearly progress report in order to document that the
country is on track according to the targets.” The 2019 climate act became a key argument for
Denmark being able to jump from 15 to 5 on the Climate Change Performance Index (CCPI)
(Burck et al. 2019). Since no country qualifies for positions 1-3, position 5 is relatively good
compared to, for instance, the SDG Index Score on SDG 13 mentioned earlier. The CCPI has
existed since 2005 as an independent monitoring tool for tracking countries’ climate protection

performance. It is published yearly by Germanwatch, the New Climate Institute and the Climate
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Action Network. The CCPI tool is an example on how sensitive the benchmarking is on the
methodological approach and data sources. The CCPI assesses countries’ performance in four
categories with different weight: GHG emissions (40% of overall score), renewable energy
(20% of overall score), energy use (20% of overall score) and climate policy (20% of overall

score).

Following the need to develop relevant indicators, in 2019 the Danish 2030-Panel8 together with
Statistics Denmark initiated an open SDG development project with the overall aim to establish
supplementary Danish indicators on the status of the SDGs in Denmark. An important purpose
of the indicator project (named ‘Our Goals’) was to raise the awareness and engagement of
Danish citizens, institutions, organisations and companies for the 17 SDGs by calling for input
and participation in public debates on how a status for the SDGs should be measured so it would
become as relevant as possible in a Danish context. During autumn 2019 and spring 2020 the
project organised public debates and workshops on each of the 17 SDGs in different parts of the
country — and online after the COVID-19 outbreak — in order to involve as broad a group of
people and interests as possible. Experts from universities, Statistics Denmark, NGOs and
consultancies were ‘called in’ in order to prioritise among the many suggestions. After a round
of public hearings on preliminary reports, the final baseline report was published in September
2020 (2030-Panelet 2020) suggesting adding 197 supplementary indicators. Three types of
examples may illustrate the importance of supplementing the over- all UN monitoring with

country-specific indicators in order to mobilise for action.

The first example concerns SDG 1 (no poverty). According to UN monitoring, Denmark has
achieved the 2030 target. However, this does not mean that relative poverty does not exist in
Denmark and that no policy action is needed. By adding more nuanced supplementary indicators
such as, for example, the number of homeless persons, number of persons on long term public
support, share of families that suffer material deprivation (in relative terms) and distribution of
wealth it becomes clear that SDG 1 is also relevant in a Danish context. The second example is
SDG 12 (responsible consumption and pro- duction) where the Danish SDG performance
indicates a long distance to the 2030 target. A key issue here is waste handling including waste
reduction, and the result of the ‘Our Goals’ project is 13 supplementary indicators that in a more
detailed form can monitor, for instance, recycling of material, waste of food, share of ecological
food consumption as signposts for increasing aware- ness, policy interventions and actions from

both private and public consumers and producers. The third and final example is related to SDG
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9 (industry, innovation and infrastructure) where the supplementary indicator project ended up
with 13 supplementary indicators. In the UN global monitoring, the SDG 9 indicators mainly
focus on the general level of industrialisation, access to the internet and more narrow research
and innovation indicators such as R&D expenditure (% of GDP), number of patents (per million
population), scientific and technical journal articles (per 1000 population). In the Danish
supplementary indicator project the focus for SDG 9 has been on selecting indicators that can
monitor development of a green transition of not only industry (understood as manufacturing)
but also of services and transport of goods and people. New knowledge and new technological
solutions are necessary for realising a green transition and the supplementary indicators thus
emphasise to what extent R&D activities, patents, etc. are targeting green innovation and
sustainable transition. If the 197 supplementary performance indicators identified in the ‘Our
Goals’ project are institutionalised as part of Danish society’s monitoring of the 17 SDGs, they
will evidently improve the knowledge base for policy formulation and action towards
sustainable development because these indicators are embedded and contextualised in

local/national formal and informal institutions.

Despite the many problems related to these performance measures and benchmarking activities
they may function as a wake-up call for policy makers and play an important role as a basis for
policy action and assessment. It is definitely important to be able to find ways to measure to
what extent progress is made on both a global and a local (national) scale even if these
approaches do not give much information and help to actually formulate a policy strategy. In
other words, a pragmatic approach is to see these performance measures as being a great deal
better than nothing. It is also clear, that both the selection of relevant indicators and the

availability of systematic and reliable data are in progress.

However, even with these improvements, a yearly status report on the performance measures
only reflects a comparative static approach and does not in itself provide insights into how
different learning and innovation capabilities driving the process of innovation depend and feed
upon each other. In other words, it calls for what can be labelled a capability-based performance

measure for sustainable development where learning and capability building are at the centre.

13.3 Towards a capability-based performance measure



In Section 13.2 the focus was on the national level and the SDG targets Denmark as a country
has to accomplish by 2030. In that sense the SDG targets at the country level are to be seen as
the overall targets for the Danish national innovation system. What then are the implications of
applying an innovation system approach for policy-informing performance measures? In the
current context we argue that the most prominent ‘feature’ is stressing the importance of
linkages, interactions and learning processes. In a long-term sustainable development
perspective, the capability to learn and innovate is, obviously, crucial and a discussion of
innovation system performance has to reflect this. The learning and innovation capabilities of a
national innovation system depend on many factors like R&D, education, vocational training,
life-long learning opportunities, ICT facilities, availability of different types of capital,
established modes of innovation, triple helix relations, the distribution of income, wealth and

power, social cohesion and inclusion, and so on.

We are thus looking for a performance measure that can help indicate to what extent a national
innovation system is enhancing its learning and innovation capability to transform towards a
more sustainable society. Inspired by the ‘learning organisation’ and ‘learning culture’
approaches, we may define a learning society towards sustainable development as a society

(Johnson and Lundvall 1994; Gregersen and Johnson 2005; Lundvall 2016):

o where learning, creativity and innovation fostering sustainable development are valued

e where investment in education and possibility for life-long learning towards a more
sustainable production and consumption pattern are given high priority

e where time and other resources for learning and innovation targeting a transition towards
a more sustainable society are available

e where interaction, co-operation and knowledge synergies between people, organisations
and disciplines are stimulated

e where participation in the transition process is encouraged by giving learners voice and
legitimacy in decision-making

e where learning opportunities are created and shared equitably among all citizens so ‘no
one is left behind’

o where processes exist for a socio-economically sustainable distribution of the values
created, including institutions and policies to compensate victims and handle conflicts

related to sustainable structural changes and ‘creative destruction of knowledge’.
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Performance indicators that reflect learning and innovation capability are necessary starting
points for formulating and implementing policies for transition to sustainable development.
Agreeing on the targets and monitoring the distance to the targets are crucial as mobilising for
action but building the learning and innovation capabilities to implement the transition is a

prerequisite.

Education and competence building in the broad sense is of course a basic ingredient. However,
it is not only the general level of education or the extent of vocational training opportunities that
are important, but also that creativity and innovation are stimulated through the education and
training system and continue to be so in the way work is organised. Availability of supportive
resources for learning and innovation influences not only the creation and diffusion of new
knowledge in the innovation system but also which ideas are realised and implemented in
product and process innovations. Interaction, collaboration and knowledge synergies between
people, organisations and disciplines reflect key characteristics of the national innovation
system and the importance of such linkages for the creation, diffusion and utilisation of new
knowledge is well documented in the innovation literature. Finally, we state that fair and equal
distribution of learning opportunities and costs and benefits of technological changes among its
citizens is part of a sustainable development. Not only because social cohesion, innovativeness
and wealth seem to be interrelated when seen in a long-term perspective, but also because equal
learning opportunities and a social fair distribution of the costs and benefits of structural changes
and ‘creative destruction of knowledge’ is relevant in its own right (Gregersen and Johnson

2005).

Recalling the introductory definition, performance measure should measure to what extent the
innovation system delivers what is selected and defined as wanted and valued. This, of course,
does not need to be the same for each national innovation system. In other words, targets should,
in principle, be tailor-made as signposts for a sustainable transition process for the specific
national innovation system or group of national innovation systems in question. For this we need
an active approach trying to broaden the perspective in order to create a future demand for
relevant indicators and data collection that emphasises performance as a dynamic capability-
building process rather than as static single-point exercise. In that way, such performance
measures can better support policy formulation and policy evaluation. This is a critical task for
the innovation system community to take up as a constructive supplementary contribution to

formulating policies towards sustainable transition.
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We have argued that a national innovation system approach to analyse performance in relation
to the 17 UN SDGs implies a rethinking of (or at least supplements) the prevailing SDG
performance measures and indicators. It calls for a dynamic capability-based performance
framework where learning and capability building is at the centre. It follows from that, that a
broad definition of a national innovation system in combination with a broad definition of
performance is needed where the interdependency between technical, organisational and
institutional change is emphasised as a point of departure for formulating policies that stimulate
a transition towards a more sustainable society. That well performing national innovation
systems are crucial for adequate sustainability transitions becomes even more evident if we take
into account new challenges related to changes in the total Earth system. In next section we

briefly develop this argument.

13.4 A wider perspective on sustainable development

The very idea of sustainable development is increasingly challenged by a growing scientific and
political awareness of a number of global challenges related to the onset of the Anthropocene

era (Crutzen 2002; Gaffney and Steffen 2017).°

The biophysical system is becoming more complex, contingent and volatile and cannot be used
as a fixed background for economic and social development in the same way as before. Humans
are, so to speak, not any longer the sole actors on the scene. The Earth system with its many
subsystems is chang- ing and interfering with the development of human societies (Descola

2013; Steffen et al. 2015; Steffen et al. 2018). Or as Kotchen and Young (2007) express:

“Human and biophysical systems are coupled: human actions affect bio- physical
systems; biophysical forces affect human well-being, and humans respond in turn
to these forces. (p. 149) ... Because the two sides of coupled systems are highly
interactive, we cannot explain—much less predict—the behavior of these systems

without treating both sides as endogenous.” (Kotchen and Young 2007, p. 150).

The onset of the Anthropocene implies that we need to implement transformative, structure-
changing policies based on long-term thinking, often (a bit indefinably) referred to as

‘sustainability transition’. There is a need for transformative capacity, i.e., an ability to mobilise

12



major innovation and investment activities to restructure society to meet the Anthropocene
challenges. In such a transformative approach many kinds of innovation will be needed, from
minor improvements of technologies already in use to transformative innovation restructuring
production and consumption to keep society within planetary boundaries. It seems clear that
meeting the challenges of the transition from the Holocene to the Anthropocene requires a new
development path including strengthened learning and innovation capabilities as pointed out in
Section 13.3. At the same time, because of the urgent time perspective, we need to cope with
necessary immediate action in relation to climate change, loss of biodiversity, soil destruction,
ocean acidification, etc. In sum, the Anthropocene challenge for a transition to sustainable
development is to reconcile three different and partly conflicting imperatives: take immediate
action, increase resilience, mitigation and adaptability, and implement trans- formative

structural change in a world which appears more unstable and uncertain than ever before.

The SDGs do not explicitly take the Anthropocene challenge on board, but we may — as argued
in this chapter — use the SDGs as pragmatic temporary approximations of the needs for
transformative change in the transition from the Holocene to the Anthropocene. However, to
some extent they do indirectly reflect an Anthropocene perspective: issues related to
environmental sustainability play important roles in 12 out of the 17 goals. They are global and
refer to ‘mankind’ and not only nations or classes. They refer to the need to transform our world
and they integrate social, economic and environmental aspects. They imply major changes in
existing structures and tendencies and they often refer to technical and institutional innovation
as both necessary and effective instruments. At the same time, it is important to note that the 17
goals do not add up to an adequate definition of sustainable development in the Anthropocene.
Interdependencies between the different goals, tip- ping elements in different environmental
processes and some critical planetary boundaries are not receiving the attention they deserve

from an Earth system perspective.

13.5 Conclusion

As demonstrated in this chapter, the Danish innovation system is performing relatively well in
relation to the UN SDG performance indicators but still with major challenges before the 2030

targets are achieved — especially in relation to sustainable cities, consumption, production,
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climate action and life below water. Despite the general weak spots of the prevailing SDG
performance indicators, they play an important role in stressing that no country has yet managed
to achieve all 17 SDG targets and that implementation will require consider- able changes in
ways of living, production and consumption in order to meet the 2030 targets on both a global
and a national level. Such a transition calls for action from all parts of the innovation system

including consumers, firms, knowledge institutions and policy makers.

Forming directions for sustainable development with such specific targets as the 17 SDGs,
mobilising finance and other resources, coordinating policies across policy areas (e.g., energy,
research and innovation, social, education, labour market, health) are necessary ingredients of a
sustainable transition process. When the economy is viewed as a process of change rather than
as an equilibrium system, innovation and learning become crucial and basic concepts.
Furthermore, when the economy is looked upon as changing from within, constantly in the
process of becoming something else, innovation and learning come forward as a means of
change, as the process through which transformation is implemented. Technical innovation,
organisational innovation, policy innovation and institutional innovation are the very processes,
which create or detect novelty and introduce it into the economy and distribute it. This is why
the prevailing UN SDG performance indicators need to be supplemented by a learning and
capability perspective that emphasises closing the gap of competences, skills and experiences

to implement a transition to more sustainable societies.

Successful implementation of the goals in the context of an increasingly insecure Earth system
depends crucially on a number of institutional factors. SDG 17 considers implementation issues:
it is stated that a massive redirection of public as well as private investment is needed to deliver
significantly on the sustainable development goals. This is not only a responsibility for
governments and international organisations like the UN. It requires partnerships between
governments, the private sector and civil society on global, regional, national and local levels
building on a shared vision, and shared goals that place people and the planet at the centre. The
European Green Deal is one such important step. With the Green Deal the EU has agreed to take
a series of initiatives to protect the environment and boost the green economy in order to reach
the target to be climate neutral by 2050. Another example is the UN Science, Technology and
Innovation Forum and the many UN partnership organisations targeting the SDGs. If a general

and global popular movement could be built around the SDGs rather than around nationalistic
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agendas different real existing capitalist systems might converge and serve as a platform for

moving towards a more sustainable future.

Still, national agendas of technical and institutional change for greener solutions in different
specific areas will be necessary parts of a global move towards navigating the Anthropocene in
a way that respects the health of the biosphere and other planetary boundaries. Learning and
innovation capabilities become vital. The need for strong national systems of innovation will

increase as a result of the Anthropocene challenge to sustainable development.

Notes

1. SDG-1: no poverty; SDG-2: zero hunger; SDG-3: good health and wellbeing; SDG-4: quality
education; SDG-5: gender equality; SDG-6: clean water and sanitation; SDG-7: affordable and
clean energy; SDG-8: decent work and economic growth; SDG-9: industry, innovation and
infrastructure; SDG-10: reduced inequality; SDG-11: sustainable cities and communities; SDG-
12; responsible consumption and production; SDG-13: climate action; SDG-14: life below
water; SDG-15: life on land; SDG-16: peace, justice and strong institutions; SDG-17:
partnerships for the goals.

2. For detailed information on updates of the official UN SDG indicators, see https://un
stats.un.org/sdgs/indicators/indicators-list/

3. The Sustainable Development Outlook 2020 edition (United Nations, Department of Economics
and Social Affairs 2020) looks at how the COVID-19 pandemic may influence the SDG target
progress in different ways. While the planet may have gained, targets related to people and
prosperity are facing setbacks on a global scale.

4. In the 2019 report, Denmark ‘outperformed’ Sweden and scored 85.2 (out of 100), or in other
words, average performance by some SDGs seems to have moved in the wrong direction from
2019 to 2020.

5. The full title of SDG 2 is ‘end hunger, achieve food security and improved nutrition and promote
sustainable agriculture’. The prevalence of obesity defined as BMI > 30 is 19.7% among the
Danish adult population.

6. Analternative approach is the so-called consumption-based emission accounting framework that
aims at looking at the whole value chain (see for instance Lund et al. 2019).

7. However, formulation of concrete action plans is being delayed due to the COVID-19 crisis and
it is yet to be seen if the COVID-19 pandemic will stimulate the necessary transition to more
sustainable production and consumption patterns or the result is a setback not only in the short
term.

8. The 2030-Panel is an advisory body established by the Danish parliament’s All Party Coalition
for the Sustainable Development Goals in 2017.The panel has 23 members, including members
from Danish industry organisations, labour organisations, regions, educational institutions,
university experts.
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9. The impacts of the human actions on biophysical systems are so comprehensive and deep that
many observers now speak of human-dominated ecosystems and argue that we have entered a
new planetary era best described as the Anthropocene (Kotchen and Young 2007).
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