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Executive summary



Executive summary

The concept of missions has pervaded the academic literature on innovation policy in the past decade.
Much of the debate is still mostly conceptual although drawing on empirical studies of previous missions
in the 20th century as well as grey literature on more recent experiences with implementation of mission-
oriented innovation policy (MOIP). MOIP originates from a general recognition of and frustration with sig-
nificant challenges to society such as climate change and decreasing food security, which continue to
persist, despite massive investment in research and innovation. Thus, central to MOIP are the grand chal-
lenges of society as the justification for setting a direction for funding policies and innovation efforts.

MOIP represents a break with the prevailing rationale of government innovation policy to fix system fail-
ures such as inefficient or missing links between innovation actors and market failures such as the clas-
sic example of firms’ inclination to underinvest in basic science. Instead, MOIP focuses on correcting the
transformation failure of markets, which by themselves are incapable of setting a direction for innovation
efforts towards more desirable social change. The rationales guiding MOIP are not purely economic, and
the rationale of preventing or compensating for harmful impacts on society, from climate change for ex-
ample, may even limit economic growth. However, in the literature on MOIP the economic rationale is
about setting a desirable direction for economic growth, and possibly even creating new markets.

The definitions of MOIP in the literature are manifold, but center around three defining features. First,
missions are used to set a direction for innovation efforts. Second, missions target the grand challenges
of society, be they economic, scientific, or societal. Early missions of the 20" century such as the Apollo
mission and the Manhattan project were designed to solve technical challenges with clear goals, few
stakeholders, and full government funding. Central to such early missions was the expectation that sci-
ence would deliver answers to the challenges of society. The missions of today, on the other hand, target
more complex problems involving technical as well as social challenges and include a much broader
range of stakeholders. While science continues to play a central role in addressing the missions of today,
it is also disputed as to whether solving missions requires research or not. Moreover, these challenges
are often global by nature, as in the case of climate change, pandemics, and the deterioration of soil
health. Third, missions are boundary-crossing policies that extend well beyond traditional innovation poli-
cies and into other political domains.

How can missions become successful?

Selecting which missions are socially relevant and choosing how to target them through innovation policy
is inherently a political and contested business. This literature review focuses on public sector missions
and examines three factors that are vital to successfully engaging with such politics: How are missions
selected, funded, and governed?

Selecting missions involves seeking legitimate choices. Contrary to the highly centralized mission-ori-
ented policies of the 1950s to 1980s, with goals centrally determined by government institutions, mis-
sions of the 21 century call upon a range of stakeholders and decentralized decision processes to ad-
dress the complex, wicked problems of today. Gathering knowledge on the nature of the challenge is the
first step in making informed choices. This involves a broad consultation of stakeholders with knowledge-
able insight into as well as stakes in the challenge. This can qualify the wording of the mission, increase
the democratic legitimacy needed for society to take ownership of the mission and ensure that it outlasts



individual politicians and governments. Furthermore, the selection process entails setting measurable
and time-bound goals and objectives for the mission, preferably broken down into sub-goals and mile-
stones allowing for the evaluation of the progress of the mission. Involving stakeholders, however, is not
without risks, as missions can be captured by vested interests, and because too much involvement of us-
ers may lead to less radical or disruptive innovation.

Funding for missions must be willing to tolerate high risks, be patient, and come from a variety of public
and private sources. It is critical to recognize that fundamental change takes time, even decades, and
that substantial financing is required in order to encourage diverse technological advances. Funding for
missions should be regarded as an eco-system of financing in which the public part consists of research
funding, public venture capital funds, procurement instruments, and public banks. If managed well, the
coordination of these financial instruments around missions could not only crowd-in private finance, but
also mobilize crowdfunding and philanthropic funding along the full innovation chain. Taking a mission-
oriented approach to public investment calls for a keen eye for which part of the innovation chain is insuf-
ficiently funded in a particular sector. This is an analysis which requires a deeper understanding of the
market than simply funding good projects and imposing economy-wide standards.

Governing missions is a continual process of balancing centralized decisions about goals and priorities
with the need for engaging a wide range of decentralized public and private sector initiatives. This re-
quires a public sector with more dynamic capabilities to engage in new forms of collaboration beyond tra-
ditional policy practice; an unprecedented ability to coordinate policy initiatives and efforts across policy
levels, fields of ministerial responsibility, and social actors; and an ability to experiment with and continu-
ously evaluate the political toolbox as an instrument for constant learning and adaptation as projects and
programs progress and eventually succeed or fail.

Coordinating missions, however, is not a straightforward task, but a matter of negotiating with path-de-
pendent structures of political institutions as well as the myriad of political interests and considerations,
all of which constitute a society. Prior experiences with integrated policy strategies targeting challenges
such as decreasing food security and climate change are almost exclusively reports of failure, a lesson
which should give rise to serious consideration of the scope of the task faced by government when pur-
suing MOIP.

Much of the literature on MOIP is preoccupied with how political instruments for increasing society’s de-
mand for and diffusion of new technologies can supplement support for research and technology devel-
opment projects. The focus on the effect of a policy mix rather than a single instrument is a useful re-
minder of the need for reflecting on the rationales of each instrument as well as the trade-offs between
different instruments and the way they impact the goals of innovation policy. This is pivotal when design-
ing MOIP as missions span financial, regulatory, and soft instruments such as seeking democratic legiti-
macy and engaging stakeholders. They require considerations of the design of supply-side policies such
as research and development programs supporting development and deployment of many different
technologies, as well as demand-side policies such as public procurement and regulatory policies used
for promoting certain technologies or solutions. It is important, however, to recognize that across mis-
sions or sectors, there is no one-size-fits-all innovation policy.

Evaluation of missions should move away from traditional cost-benefit analyses and seek a wider under-
standing of the value public policies can create. Evaluation should be concerned with portfolios rather



than simple projects or instruments. Rather than a tool for justifying public intervention through simple
cost benefit analyses, evaluation should be continuous, used for constant learning and adaptation. How-

ever, the literature presents little knowledge on whether and how such complex evaluation can actually
be undertaken.
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About the review

This review is written for a policy audience with the aim of investigating the nature and history of mission-
oriented innovation policy (MOIP) as well as the factors influencing the success of said policy.

The review was undertaken using SCOPUS database for identifying peer-reviewed literature as well as
Google for identifying grey literature. All relevant literature was coded through NVIVO Qualitative Data
Analysis Software using predefined coding categories in accordance with the aim of the review. Through-
out the coding process, additional subcategories where added.

SCOPUS was chosen as the database for searching peer-reviewed literature on MOIP as it contains all
top 20 journals citing core contributions from two of the most relevant fields, Science and Technology
Studies (STS) and Innovation Studies, previously identified by Martin, Nightingale, and Yegros-Yegros
(2012) and Fagerberg, Fosaas, and Sapprasert (2012).

A search was initially performed on SCOPUS in June 2020 using the following search terms:

TITLE-ABS-KEY (("Strategic research” OR "Strategic innovation" OR "Strategic R&D" OR mis-
sion* OR "transformative research" OR "transformative innovation" OR "Transformative change")
) OR TITLE-ABS-KEY (("challenge-oriented" OR "challenge-driven" OR "challenge-based" OR
"grand challenge* OR "societal challenge™ OR "Manhattan Project” OR "Apollo Program”))
AND TITLE-ABS-KEY ( ("innovation system*™ OR "Innovation polic*" OR "research polic*" OR
"technology polic*" OR "socio-technical" OR "mission R&D program")

The search produced a recall of 643 publications, which was subsequently filtered by a review of relevant
titles and abstracts reducing the total number of publications to 66. The search on SCOPUS was re-
peated on December 3 2020 bringing the total number of relevant peer-reviewed publications from the
SCOPUS search to 74.

From August to December 2020 continuous snowballing from the peer-reviewed literature supple-
mented with searches performed on Google for grey literature added new publications to the list. In a few
instances, the search has moved slightly beyond the literature on MOIP, namely where the literature has
offered limited insight into concepts central to the topic.
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1 What is mission-oriented innovation policy?

Missions have become the talk of the town in research and innovation policy circles. Inspired by the fa-
mous missions of the past - like NASA’s Apollo mission and the Manhattan Project - missions have be-
come fashionable again and have spurred a new optimism about how states can stimulate and give di-
rection to innovation (Borras and Edler 2020). But in contrast to the predominantly technical missions of
the past, the present attempts to instrumentalize science and innovation are mostly directed towards
solving more complex societal challenges, like climate change or the ageing society (Coenen, Hansen,
and Rekers 2015; Mazzucato 2016). Today, most of the literature continues to ascribe science a central
role in pursuing the goals of modern missions, but at the same time it is contested: is science necessary
for solving the missions of today? This new challenge-orientation has even been named the ‘next genera-
tion’ of science, technology and innovation policy (Kuhimann and Rip 2018).

Box 1// Recent and current examples of mission-oriented innovation policy

Below are recent or current examples of mission-oriented innovation policy. Given the variety of definitions and
disagreement about what constitutes a mission, these are broad examples which at least to some degree have

the characteristics of missions.

Country/region
Belgium
EU

Japan
China
The Netherlands

Norway

UK

Sweden

Germany

USA

Austria

Example of missions

The Circular Flanders Initiative

Active and Assisted Living Programme

Conquering Cancer: Mission Possible

A Climate Resilient Europe

Mission Starfish 2030: Restore our Oceans and Waters
100 Climate-Neutral Cities by 2030

Caring for Soil is Caring for Life

Hydrogen Society

New Energy Vehicles

Delta Plan

Top Sectors

The Norwegian EV Initiative

The Grand Challenge missions

Clean Air London

Mission-oriented initiatives targeting food and mobility (Vinnova)
The High-Tech Strategy

Energiewende

The Brain Initiative
Cancer moonshot
SunShot Initiative

KIRAS - Sicherheitsforschung

Period
2012-2020
2013-2020
2021-2030
2021-2030
2021-2030
2021-2030
2021-2030
1991-2040
2001-2020/2025
1953-2050
2018-present
1989-2025
2019- present
1999- present
2019- present
2006- present
2010- present

2013- present
2016-2023
2011-2030

2005-2020

Sources: (Joint Institute for Innovation Policy et al. 2018; Kuittinen and Arrilucea 2018; The Brain Initiative 2019;
Publications Office of the European Union 2018b; 2018c; 2018a; Department for Business, Energy & Industrial
Strategy 2019; Vinnova 2021; Ministry of Economic Affairs and Climate Policy 2019)
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Currently, and historically, there are and have been numerous attempts all over the world to develop mis-
sions, including the EU, for whom the economist Mariana Mazzucato has laid down the theoretical frame-
work (Mazzucato 2018a) underpinning the 5 missions currently pursued by the EU (e.g. on adapting to cli-
mate change). See examples, including the EU missions, in box 1.

MOIP is also a burgeoning research field, with engagement from many sub-fields and with diverse theo-
retical underpinnings. Much of the debate is still mostly conceptual although drawing on empirical stud-
ies of previous missions in the 20" century as well as grey literature on more recent experiences with im-
plementation of MOIP. Much of the debate is driven by the necessity of addressing the grand challenges
of today and thus transforming society towards having a lesser imprint on climate and the environment,
coping with an ageing society, securing healthy oceans and soil for future food production etc. However,
what defines mission-oriented innovation policy is contested, has changed over time and is still under-
explored in the science, technology, and innovation literature (Janssen et al. 2020). The concept has no
formal definition in the OECD Frascati Manual (Georghiou 2018). And while it can be regarded as a type of
innovation strategy - for which we can define success factors, proper governance arrangements, etc. - it
can also be regarded merely as narrative for challenge-oriented policies (Janssen et al. 2020).

In this report we review the literature on MOIP. We investigate the drivers and rationales behind missions,
synthesize attempts to define the concept, and try to find evidence for mission success factors.

1.1 Drivers and rationales

In this section we attempt to synthesize what the literature identifies as the drivers and rationales behind
the current interest in missions all over the world. The section points to the framing of societal challenges
as a central driver, especially the types of challenges which are ‘wicked’ in nature and urgent, and are put
forward as justifications for missions. Furthermore, we observe a shift from a ‘market failure’ justification
of supporting basic research and a ‘system failure’ justification of supporting links between central inno-
vation actors, to a ‘transformation failure’ justification, in which there is an emphasis on the inadequacies
of the market in giving societally desirable direction to innovation efforts. We then argue that there is still
an economic rationale behind mission efforts (even though the purely economic rationale of previous in-
novation policies is criticized in the transformative innovation tradition). Lastly, we argue that framing ef-
forts as missions might aim to mobilize support for innovation because missions are easier to communi-
cate.

1.1.1 Societal challenges call for missions

The central drive behind the increasing interest from policy and research in missions is the framing of so-
cietal challenges. Societal challenges are used, more generally, as a rationale for setting the direction for
innovation. As Mazzucato puts it, “...these challenges—which can be environmental, demographic, eco-
nomic, or social—have entered innovation policy agendas as key justifications for action, providing strate-
gic direction for funding policies and innovation efforts” (Mazzucato 2018b, 804). As Borras and Edler
point out, there is frustration in society and among policy makers that challenges like climate change and
antibiotic resistance continue to persist, despite massive investment in research and innovation (Borras
and Edler 2020). Interestingly, frustration with our inabilities in addressing important societal issues with
science and technology is not new. Back in 1977, Richard R. Nelson published the book “The moon and
the Ghetto”, in which he asked the puzzling question of how we were able to land a man on the moon but
still struggle with how to solve the problems in ghettos. The answer, according to Nelson, was that
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landing a man on the moon was a purely technical feat, with a clearly defined objective, few stakeholders
and solely government funded (Ulnicane 2015; Boon and Edler 2018).

Some argue that our current world face more challenges like those of the ghetto (Diercks, Larsen, and
Steward 2019), and that these are ‘wicked’ problems, in the sense that they are complex and hard to
solve. Whether we have more so called ‘wicked’ problems today than before is of course hard to estab-
lish. Furthermore, what constitute societal challenges - and more broadly ‘public value’ - is not a given,
but represents the sentiments and values of those actors that are involved in and deemed responsible for
determining them. Challenges might be interpreted rather differently between actor groups and between
countries and regions in the world (Uyarra, Ribeiro, and Dale-Clough 2019). Hence, determining what
challenges to pursue with missions is in the end a political question. One of the strong forces behind so-
cietal challenges entering the political agendas around the world, and also in the realm of innovation pol-
icy, has been the United Nations (UN) Sustainable Development Goals from 2015 (Borras and Edler
2020). The specific challenge of climate change has been an important accelerator of mission thinking in
particular (Diercks, Larsen, and Steward 2019).

The nature of current challenges is one of the important rationales behind the current enthusiasm to-
wards missions: “...they [challenges] are complex, open-ended, uncertain/unpredictable, multidimen-
sional and systemic. This ‘wicked nature’ is the raison d’étre of ‘new’ MOIPs [Mission-Oriented Innovation
Policies] as they require a new type of policy approach, better coordinated and targeted” (OECD 2019,
20). The literature quite unambiguously points to the wickedness of today’s challenges as an important
argument for thinking seriously about undertaking missions (Cagnin, Amanatidou, and Keenan 2012;
OECD 2019; Mazzucato 2018b; Cagnin, Amanatidou, and Keenan 2012; Borras and Edler 2020; Boon and
Edler 2018; Coenen, Hansen, and Rekers 2015; Janssen et al. 2020). Simply put, because challenges to-
day are of a different nature to the challenges that inspired the Apollo program and the Manhattan Pro-
ject, missions need to take new forms. We will discuss how the nature of wicked problems shapes how
missions are defined in section 1.2 on mission definition.

1.1.2 From market and system to transformation failure

The current mission efforts also reflect a shift in the theoretical foundation of innovation policies. In short,
the discussion has moved from solely thinking in terms of fixing ‘market failures’ (e.g. focusing invest-
ments on basic science, which private companies have little incentive to pursue on their own) to also fix-
ing ‘transformation failures’ (i.e. aiming broader policies towards societal transformation).

Historically, governments have invested especially in basic research, based on a market failure rationale
(Robinson and Mazzucato 2019a; Mazzucato 2016). Based on neoclassical economy theory (Mazzucato,
Kattel, and Ryan-Collins 2020), market failure occurs when the behavior of rational, self-interested indi-
viduals leads to inefficient distribution of goods in a free market. A common example of this, which is es-
pecially relevant for science and innovation policies, is the issue of public goods. Public goods, like de-
fense and also basic science, suffer from a lack of incentive for any one person or company to invest in
them, because others would also benefit from them (Weber and Rohracher 2012; Robinson and
Mazzucato 2019a). The argument for basic science belonging to this category is that any one person’s (or
company'’s) use of knowledge would not preclude another from using that same knowledge. For this rea-
son, rational private companies would underinvest in basic science because they would not be able to
profit from creating knowledge that would eventually become readily available to everyone (Fagerberg
2017).
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Figure 1// The history of innovation policy

1930s-1945 BIG SCIENCE SERVING THE NATION 2010s GRAND CHALL ENGES/MISSIONS
- "Big Science™ serving national Interests

» Focus on defense & military purposes; tech focused;

driven by one key agency; solely government funded *From tec

transform

« Misslon drift = focus on basic research “Return to ‘big
experimentation, y mix, open-ended impact goals

= E.g. Manhattan project

1945-1960s SCIENCE POLICY 2000s (SYSTEMIC) INNOVATION PART Il

» Sclence as the key to innovation

= Focus on investments and incentives in a "linear model”
conceptualization of science (first science-push, later
demand-pull); bolstered by growth of R&D stats

- Still strong focus on big science/tech focused missions e.g.
the Apollo project

1970s-1980s TECH & INDUSTRY POLICY 1980s (SYSTEMIC) INNOVATION PART |

= From low-tech to hi-tech -Rise of national innovation systems — and more systemic
view of Innovation

+ Growing focus on global competition and competitiveness
«Triple helix, entrepreneurial universities, commercialization

= Emphasis on industrial sectors of science

+» Policies focused on Increasing competitiveness & *Geographical perspectives on innovation

supporting growth of esp. hi-tech sectors
*Focus: from market failure to system failure

Source:Lundvall and Borras 2006; Luc Soete 2007; D.C. Mowery 2009; David C. Mowery, Nelson, and Martin 2010; Fagerberg 2015;
2017; Kattel and Mazzucato 2018; Diercks, Larsen, and Steward 2019

However, the market failure argument, in relation to innovation policy, would be challenged by the prolif-
eration of innovation system (IS) thinking during the 1990s especially (Fagerberg 2017). In IS theory, the
premise is that innovation is a social and systemic endeavor, which requires a range of actors to work to-
gether in a concerted manner (Fagerberg 2018). In a system perspective, failures would not be limited to
market failure, but would also entail ‘system failure’, in the sense that inefficient or missing links between
actors would hamper innovation (Coenen, Hansen, and Rekers 2015; Uyarra, Ribeiro, and Dale-Clough
2019). In these cases, government intervention would be legitimate.

Nevertheless, both the ‘market failure’ and ‘system failure’ rationales have in recent years been chal-
lenged. Scholars have criticized those lines of thinking for not being able to take into account a desirable
direction of innovation efforts. Robinson and Mazzucato describes the ‘market failure’ rationale as
“..most useful for describing a steady-state scenario in which public policy aims to put patches on
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existing trajectories provided by markets” (Robinson and Mazzucato 2019a, 937). Similarly, the system
failure rationale has been criticized for favorizing existing actors and institutions, making more radical
changes to the entire system less likely (Frenken 2017). Both rationales focus merely on optimizing mar-
kets (instead of transforming them) and suffer from an inability to handle a desired direction of innovation,
which is why Weber and Rohracher suggested the now widely used term ‘transformation failure’ (Weber
and Rohracher 2012). The concept covers four types of failures: Directionality failure (lack of goal and di-
rection of transformation process), demand articulation failure (insufficient anticipation and learning from
user needs), policy coordination failure (lack of multi-level policy coordination) and reflexivity failure (ina-
bility to monitor progress and adapt to change) (Weber and Rohracher 2012, 1044).

It is important to underline that although the concepts of market, system and transformational failures
have a historical dimension in terms of their development, they are all still employed as rationales for in-
terventions (Borras and Edler 2020; Robinson and Mazzucato 2019a). Hence, they are layered ideas in-
stead of succeeding paradigms.

1.1.3 Economic growth

Making nations or regions more competitive and securing economic progress have for decades been a
key driver for innovation policies (Fagerberg 2017; Borras 2011). In the pursuit of economic gains, unfortu-
nately, markets have also supplied the world with innovations that contribute negatively to the total wel-
fare, e.g. due to negative environmental effects (Coenen, Hansen, and Rekers 2015; Boon and Edler
2018). The focus in current mission efforts towards societal transformation represent, at least to some
extent, a reaction to a purely economic goal of innovation policy (Diercks, Larsen, and Steward 2019):
Public value is, in the end, more than just economic growth (Mazzucato, Kattel, and Ryan-Collins 2020).

It would, however, be a misunderstanding if one sees current mission initiatives as having no economic
rationales. In fact, some argue that missions are a way for governments to create new markets for poten-
tial economic growth (Mazzucato and Semieniuk 2017). By affecting companies’ expectations as to where
future growth will take place, missions have the potential to crowd in private investments in research, de-
velopment and innovation (Mazzucato 2018b). As Mazzucato et al. put it, “..it is about providing a direc-
tion for growth” (Mazzucato, Kattel, and Ryan-Collins 2020, 432).

Mission-oriented programs have also been instrumental in pioneering new technology that has, later on,
proved to have great market potential. As Mazzucato and Semieniuk explain: “..all of the technologies
that have made Apple’s i-products (iPhone, iPad, etc.) ‘smart’ were initially funded by different mission-
oriented public-sector institutions: the Internet by the Defense Activated Research Projects Agency
(DARPA); global positioning system (GPS) by the US Navy; touchscreen display by the Central Intelligence
Agency (CIA); and the voice-activated personal assistant Siri by DARPA again” (Mazzucato and Semieniuk
2017, 29). In other words, economic rationales are still very present in current rationales behind missions.

1.1.4 Mobilizing support for innovation

Missions have also been highlighted as ways of mobilizing people, resources and institutions and to cre-
ate a sense of urgency around the challenges addressed by missions (Janssen et al. 2020). And one of
the rationales behind the EU move towards working on missions is that it can communicate to citizens
that the innovation efforts of the union can actually contribute to solving societal challenges that are im-
portant to them (The Joint Institute for Innovation Policy et al. 2018). Specifically, Grand Challenges was
introduced for the purpose of promoting the European Research Area (ERA) around 2008 (Ulnicane
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2015). In that sense, missions can be seen as a means of securing input legitimacy (i.e. social acceptance
of the initiation of policy initiatives as a response to certain pressing societal challenges) rather than out-
put legitimacy (the actual or expected outcome of a policy initiative) (Boon and Edler 2018).

1.2 Definitions

In this section, we review the literature on defining traits of missions. We synthesize three traits of mis-
sions that we find are so widespread in the literature that they might serve as a basis for a broad defini-
tion. We find that missions are a) directed, b) challenge-oriented, and ¢) boundary-breaking.

Box 2 // Definitions of missions and related concepts

“Based on the literature and our empirical findings, we define mission-oriented research and innovation initiatives
as large-scale interventions aiming for a clearly defined mission (i.e. goal or solution) to be achieved.” (Joint Insti-
tute for Innovation Policy et al. 2018, 2)

“Mission-oriented policies can be defined as systemic public policies that draw on frontier knowledge to attain
specific goals” (Mazzucato 2018b, 804)

“...we view MIP [Mission-oriented Innovation Policy] as a directional policy that starts from the perspective of a so-
cietal problem, and focuses on the formulation and implementation of a goal-oriented strategy by acknowledging
the degree of wickedness of the underlying challenge, and the active role of policy in ensuring coordinated action

and legitimacy of both problems and innovative solutions across multiple actors” (Wanzenbock et al. 2020, 2)

“...mission-oriented research and innovation policies (MOIPs) are defined in this project as a co-ordinated package
of research and innovation policy measures aiming to address societal challenges. They possibly span different
stages of the innovation cycle from research to demonstration, cut across various policy fields and are imple-
mented in order to meet ambitious and concrete goals in a defined timeframe.” (OECD 2019, 7)

“The role of mission-oriented policies is to translate broad challenges and political orientations [...] into “doable”
problems to be solved” (Mazzucato and Robinson 2018, 936)

“policy-led attempts to engage a (wide) spectrum of stakeholders around a particular goal, with the objective of
activating and/or catalyzing these stakeholders’ (innovative) activity in service of that goal” (Janssen et al. 2020).

Given the number of articles and reports on the subject of missions, there are surprisingly few that offer a
short, concise definition of the concept of missions - or related concepts (see box 2 for the clearest ex-
amples of actual definitions). Most contributions, though, offer some clues as to what we can understand
by missions and related concepts by either implicitly defining concepts or by merely describing ap-
proaches to missions. Therefore, in the following sections, we discuss what defines missions by looking
at the most widespread ideas about what the concept entails. In some cases, the definition will in fact de-
pend on what kind of mission one is pursuing, and we can, instead of narrowing down one definition,
speak about types of missions. Missions can also have a focus on only a selection of the features associ-
ated with missions (e.g. not all missions are boundary-breaking or have a clear direction).
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It is important to understand that such definitions sometimes seem to stem from empirical observations
of how missions have been done (descriptive definitions), and sometimes stem from theoretically derived
normative prescriptions of how missions ought to be defined (prescriptive definitions). Furthermore, often
it is not possible to deduct from the specific contributions to the literature whether it is one or the other.

Some definitions are rather broad and inclusive, as the one championed by the report written by the Joint
Institute for Innovation Policy for the European Commission, in which MOIP is defined simply as interven-
tions aiming for a clearly defined mission (see box 2). Others are more specific and developed, like the
one used by Wanzenbdck et al. below (see box 2). Some definitions address research and innovation as
the sole-contributor to missions (e.g. the OECD definition from box 2), while others acknowledge broader
contributions (e.g. the Mazzucato definition from box 2). Some mission-definitions operate with a narrow
understanding of the challenges they pursue while others operate with a very broad understanding. Fi-
nally, some definitions entail specifications of mission selection, governance, size and other traits one
might attribute to missions.

1.2.1 Directionality

If there is one trait that most definitions of missions have in common, it is ‘directionality’. Missions, schol-
ars unanimously argue, set a clear direction for innovation efforts. In one definition, directionality and in-
tentionality are in fact core features of what sets missions apart from other research and innovation policy
initiatives (Joint Institute for Innovation Policy et al. 2018). Setting direction is, however, not about top-
down planning or ‘picking the winners’, but about “...increasing business expectations about future
growth areas and catalysing activity - self-discovery by firms - that otherwise would not happen”
(Mazzucato, Kattel, and Ryan-Collins 2020, 423). Hence, setting direction does not necessarily involve
choosing a specific technology (the means) but could be confined to merely setting a direction (the goal).

In practice, directionality typically involves setting goals or targets to be pursued in the mission. In terms
of defining missions, the specification and measurability of goals/targets can vary. Some missions are
defined quantitatively (e.g. an X percent reduction in CO2 emissions by a certain milestone) as “one offs”
(putting a man on the moon) or as less measurable goals (cleaner oceans) (European Commission 2017).
The latter might not even count as ‘setting direction’, as this type of goal will not distinguish the mission
from more conventional research and innovation programs with a rather ‘soft’ orientation. Setting a goal
typically also involves setting a deadline for meeting that goal (Hayter and Link 2020). Hence, missions
are also typically time-bound (although, in practice, missions have often been extended) (Joint Institute
for Innovation Policy et al. 2018; Mazzucato 2018a).

We will discuss mission selection, including giving direction and setting goals for missions, as one of the
factors of mission success in section 2.1 of this review.

1.2.2 Challenge-orientation

Most definitions have challenge-orientation as a central aspect of the concept (e.g. definitions in box 2
above). Broad definitions of this challenge-orientation include both economic, scientific and societal
challenges as possible challenges that missions can be directed towards contributing to (Georghiou
2018). In such a broad definition, the very technological missions of the past - e.g. the Apollo project -
would also be included. However, many definitions identify broader societal challenges, of a more
‘wicked’ nature, as the object of modern missions (again, see examples in box 2). In fact, scholars have
argued that it is fruitful to use a typology of missions, to handle the different kinds of challenges that
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missions can pursue (rather than assigning only one type of challenge-orientation to the mission con-
cept). One such typology discriminates between so called ‘accelerator missions’ and ‘transformer mis-
sions’.

On the one hand, we have accelerator missions which are typically technical or scientific in nature and
aim at speeding up innovation in an area with rather well-defined objectives. Historical missions like the
Apollo project or the Manhattan project are examples of this type of missions, but also more recently de-
ployed missions like ebola-vaccine development or missions to combat cancer resemble this type of
mission. Transformer missions, on the other hand, involve targeting ‘wicked’ problems which necessitate
transformative change on a system level. These include missions like mitigating or adapting to climate
change, combating poverty, etc. (OECD 2019; Joint Institute for Innovation Policy et al. 2018).

Similar typologies have been suggested by others, distinguishing between type 1 and 2 missions
(Robinson and Mazzucato 2019a) or type A and B missions (Georghiou 2018).

1.2.3 Boundary-crossing policies

Mission policies break, cross and expand traditional boundaries of innovation policies in various ways,
including actors, sectors, disciplines and between supply-side and demand-side policies. This character-
istic of missions is closely related to the ‘wicked’ character of challenges: Because societal challenges
often are systemic and cross many sectors it is necessary to address them across all of these bounda-
ries e.g. across boundaries of ministerial areas of responsibility. As Coenen et al. explain: “Firstly, they
[problems/challenges] are complex and multi-sided. Multiple causes and consequences co-exist often
covering several societal domains. Secondly, they are uncertain and unstructured. Wicked problems defy
easy solutions, and reducing uncertainty by producing more knowledge is not always possible. One par-
tial solution at one point in time may generate new, additional problems at a different point in time or
elsewhere. Thirdly, they are difficult to manage. Many different actors are involved that represent different
interests, have different problem perceptions and advocate different solutions.” (Coenen, Hansen, and
Rekers 2015, 484). These characteristics call for policies that break, cross or expand a number of bound-
aries which are elaborated on in section 2.3 of this review.

1.2.4 Other possible definition characteristics

The above characterizations of missions are the ones that we have found to be broadly represented in
definitions of missions and in empirical descriptions of missions. However, there is a host of characteris-
tics that are mentioned in various studies but are not widespread enough to include in a definition of mis-
sions. First, some define missions as large scale initiatives, although it is unclear when an initiative would
be characterized as “large scale”. Budgets in current or past mission initiatives range from millions to
several billion (Joint Institute for Innovation Policy et al. 2018). Secondly, some definitions of missions em-
phasize a decentralized governance structure (Robinson and Mazzucato 2019b), but this is not a defining
trait in most definitions (another question is what kinds of governance arrangements are antecedents of
success, which we will cover in chapter 2). Another feature of missions highlighted by some scholars is
that they are long-term. However, current or past missions vary significantly in their duration (Joint
Institute for Innovation Policy et al. 2018) (again, another question is what timeframes mean for mission
success, which is discussed in section 2.2).
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2 How can missions become successful?

Setting the direction for innovation policy through socially relevant missions is inherently a political and
contested business (Sorokins, Griniece, and Dudek 2018; Bugge et al. 2017). Choosing what challenges to
target and which missions to focus on means prioritizing resources on some issues at the expense of
others. Herein lies a conflict of interest (Grillitsch et al. 2019), where local or national industries may very
well be prioritized at the expense of international interests (Boon and Edler 2018), and where MOIP initia-
tives within the same region or nation may even have contradictory objectives (The Joint Institute for In-
novation Policy et al. 2018). As an example of the latter, national energy policy may prioritize supporting
the fossil fuel industry aiming to strengthen national energy security and at the same time be in direct
contradiction to the goals of furthering renewable energy. Furthermore, disputes can arise because of
opportunities and threats from innovation, which may be very different across businesses, users or soci-
ety at large, thereby potentially causing barriers to the diffusion of technological, social, or institutional
solutions (Wanzenbdck et al. 2020).

Setting a coherent and quantifiable goal in this political arena is an essential factor for the success of
missions (Mazzucato 2018a; The Joint Institute for Innovation Policy et al. 2018). This means having an
actual strategy for pursuing the mission, a strategy which on the one hand allows for high degrees of au-
tonomy to allow experts to engage in implementing the mission, and on the other hand ensures that ef-
forts to address the challenge are not too disconnected from each other (Anadon 2012). This inherent
tension - between setting the direction and allowing for multiple parties and skills to identify the way to
get there - is at the core of contemporary mission-thinking addressing wicked, complex problems, whose
solutions are beyond the control of one single institution, as previously discussed in chapter 1.

Whereas old-fashioned, mission-oriented research policy of the 1950s to 1980s was characterized by a
high degree of centralization, with goals centrally determined by government institutions, missions of the
215t century call for freedom to experiment, decentralization, and local decision processes (European
Commission 2017). This in turn calls for patient and high-risk capital (Mazzucato and Semieniuk 2017), as
well as new capabilities when governing and evaluating ambitious, long-term missions (Kattel and Maz-
zucato 2018).

The following chapter will take a closer look at three of the most important factors for the success of
MOIP: how missions are selected, funded, and governed.

2.1 Selecting missions

A mission is a means to solving challenges. Hence, choosing a mission begins with looking at the most
pressing challenges of our time and choosing one or more to pursue with mission(s). Often, focusing in
on challenges to address is a diffuse process, with multiple actors involved and discussions taking place
in various political forums (OECD 2019). Choosing between challenges, and ultimately missions, is an in-
herently political and normative endeavor and involves deciding that some challenges are more im-
portant and more demanding of our attention and resources than others (Boon and Edler 2018). There-
fore, selecting missions may involve dispute and even conflicts between differing interests (Uyarra, Ri-
beiro, and Dale-Clough 2019; Wanzenbdock et al. 2020). The selection process is extremely important
since the way a challenge is framed to some extent predetermines what kinds of solutions the missions
will evoke (Boon and Edler 2018).
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2.1.1 Gathering knowledge

An important step towards mission selection is collecting and generating knowledge and intelligence to
inform the choice. First of all, it is important to gather the scientific evidence concerning problem causes
and consequences, before choosing a mission. The issue is, of course, that such evidence is never com-
plete, nor is it possible to deduct from the evidence a desired direction (Wanzenbdck et al. 2020). Sec-
ondly, the choice of missions can be informed by various future-oriented forms of intelligence like fore-
sight instruments, technology assessment exercises, technology roadmaps, megatrend analysis etc.
(Boon and Edler 2018; European Commission 2017). These kinds of instruments also come in participa-
tory forms, in which the inclusion of a wide range of stakeholders is ensured (Wanzenbdck et al. 2020;
Boon and Edler 2018). Lastly, and related, involving stakeholders is also a means for gathering
knowledge.

2.1.2 Involving stakeholders

Selecting missions is, as mentioned, a highly political affair, often with many opposing interests at play. In
contrast to more conventional innovation policies - in which broad support is made available, agnostic to
technologies, sectors or scientific disciplines - missions involve setting a clear direction, thereby select-
ing some areas, and not others, to focus on. Missions even go beyond the also quite conventional sector
policies - in which certain sectors are singled out for special attention - because they choose which
problems or challenges to focus on. Thus, government also faces a democratic issue when selecting
missions (Mazzucato 2018b; Kuhlmann and Rip 2018), and therefore must design a selection process that
ensures legitimacy of the mission. The necessity of broad inclusion of various actors and stakeholders,
and also civil society, in the selection process, is one of the key points across the academic and grey lit-
erature on missions (Diercks, Larsen, and Steward 2019; European Commission 2017; Georghiou 2018;
Jutting 2020; Mazzucato 2018b; OECD 2019; Wanzenbdck et al. 2020).

Having wide representation included in mission selection is not just about ensuring legitimacy, but also
for more functional reasons. First, because of the wicked nature of challenges pursued by missions, fram-
ing problems is a difficult task. Broad representation of actors ensures that a diverse set of arguments
and problem framings are available before convergence on challenge and mission selection is reached
(Wanzenbdck et al. 2020). Secondly, an important argument for also bringing in the public/civil society in
the selection process is that it ensures demands articulated. The public, in the role of consumers, are
central to new innovations being adopted and diffused (OECD 2019; Joint Institute for Innovation Policy et
al. 2018; Salas Gironés, van Est, and Verbong 2020). Third, involvement of the public not only furthers so-
ciety taking ownership of the mission, but it also supports missions lasting longer than individual minis-
ters and governments (Mazzucato 2019).

Securing broad participation of actors in the selection process can be achieved in a variety of ways. First,
as mentioned above, future-oriented intelligence gathering can be done with broad participation. Sec-
ondly, the public can be engaged early in the exploratory phases of the selection process, e.g. through
workshops, living labs, etc. (Sorokins, Griniece, and Dudek 2018). Thirdly, policy makers can engage the
public through digital polling or voting in the selection process (Georghiou 2018).

As yet, there are few examples of ongoing MOIP engaging citizens, although their role is argued to be of
key importance to missions. Despite efforts to include them, citizens are often left out or reduced to the
role of end-users or consumers (Joint Institute for Innovation Policy et al. 2018). One example of an
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explicit attempt to involve citizens in the formulation of missions is found in the current work of Vinnova,
the Swedish Innovation Agency.

2.1.3 Setting goals

Selection also involves setting goals, targets or objectives for the mission. Setting goals is in fact defining
for the mission, since this will be leading all efforts throughout the mission. However, as previously dis-
cussed in section 1.2 on definitions, missions range from very narrow to very broad, and, thus, the first
step is to find the right ‘granularity’ of the mission objectives (Mazzucato 2018b; 2019). The overall chal-
lenge a mission is meant to address, is too broad to serve as a goal for a mission (e.g. eliminate poverty,
stop global warming, etc.). Instead, challenges need to be broken down so they are manageable (Boon
and Edler 2018). What the right level of granularity is, is hard to define a priori - although it sits somewhere
between the broad challenges and the concrete projects (Mazzucato 2018a).

After selecting the granularity of the mission, the more concrete target or mission goal must be formu-
lated. Mariana Mazzucato argues that in order for missions to be successful, goals must be measurable
(Mazzucato 2019; Georghiou 2018). Setting measurable goals is an effective way of setting direction to
efforts in a mission and - provided that said goals are time-bound - helps to foster a sense of urgency
around the goals. Furthermore, an argument for measurability is that it facilitates accountability. If the
goal is unclear or vague, it is impossible to evaluate whether the missions were a success (European
Commission 2017). And the more an overall goal can be broken down to sub-goals and milestones, the
easier it is to evaluate the progress and ultimately success of the mission (Mazzucato 2018b). It does not
necessarily have to be measurable in quantitative terms. For example, developing a vaccine for a virus
would be measurable without being quantitative.

2.1.4 Risk of capture

Some of the often-mentioned risks and pitfalls in the mission selection process are different forms of
capture. Capture is here understood as when some actor or event influences the selection process too
heavily. First of all, there is the risk that challenges will be captured by fashion. That is, if some challenges
quickly rise to the policy agenda but then subside (like for example Avian Flu). Fashion might also affect
how a persistent challenge is framed. That is why a mission must be flexible enough in order to change as
our perception of the underlying challenge evolves (European Commission 2017). Secondly there is the
risk of capture a by vested interest if missions are too broad (Mazzucato 2018b) or if there are diverging
perceptions of the problems related to the underlying challenge (Wanzenbdéck et al. 2020). In these
cases, there could be room for powerful lobby actors to define the scope of missions in a way that is
more to their own than society’s benefit. Third, there is the general risk of capture if too much emphasis is
on the involvement of users (both companies and other user groups). These actors have a tendency to
value short-term value creation (D. Foray, Mowery, and Nelson 2012) and may therefore lead to less radi-
cal and disruptive innovation (Grillitsch et al. 2019).

2.2 Funding missions

Public funding is the main source for - although private funding is integral to the success of - missions
when looking across current and past MOIP initiatives in the European Union and its main trade partners
(Joint Institute for Innovation Policy et al. 2018). But what is the role of public and private funding for mis-
sions?
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Finance for supporting MOIP must be willing to tolerate high risks, be patient, and come from a variety of
public and private sources (Mazzucato and Semieniuk 2017). This should reflect the characteristics of in-
novation, which can be described as highly uncertain, having long lead times, being the product of a col-
lective process involving different actors operating in different parts of the economy, and being the prod-
uct of a cumulative effort which “makes the innovation process highly dependent on access to financial
resources that will sustain the innovation process from the time at which investments are made until it
can generate financial returns” (Lazonick and Mazzucato 2013, 1101). Furthermore, Mazzucato and Semie-
niuk (2017) argue that private funding has increasingly become risk averse and less patient, focusing in-
stead on short-term goals such as maximizing shareholder values, e.g. through share buybacks. Conse-
quently, public funding plays a key role in providing high risk and patient capital. Supplying such capital
inevitably also entails that the government - acting as lead risk taker - will end up funding successes as
well as failures.

Understanding who finances what is essential to effectively setting the direction of missions. This is not
merely a matter of understanding the role of public versus private funding, but a matter of being able to
pinpoint the role of specific financial actors such as state banks, industrial firms, and government agen-
cies in financing particular sectors in different countries (Mazzucato and Semieniuk 2018). Such analysis
should seek to understand which actor finances risk related to innovation in firms’ research phase, devel-
opment phase and deployment phase. The argument goes beyond the more traditional focus of public
organizations on understanding, which generic market failures they should fund with public money. In-
stead governments should take a mission-oriented approach to public investment, with a keen eye for
what part of the innovation chain is insufficiently funded in a particular sector. The effectiveness of such a
mission-oriented approach nevertheless “requires more capacity and understanding of the market than
simply giving subsidies to every project or imposing an economy-wide standard” (Deleidi, Mazzucato, and
Semieniuk 2020, 9).

Innovation missions could be seen as more than a financial instrument in the sense that they - if framed
ambitiously - can crowd-in other forms of finance (Deleidi and Mazzucato 2019; 2021; Mazzucato 2019). In
order to harvest this potential, it is key to understand that there are different levels of risk across the en-
tire innovation chain. According to Mazzucato, one could talk about an eco-system of financing in which
the public part in Europe consists of research funding, public venture capital funds, procurement instru-
ments, national and regional public banks, and the European Investment Bank. If managed well the coor-
dination of these financial instruments around missions could not only crowd-in private finance, but also
mobilize crowdfunding and philanthropic funding along the full innovation chain (Mazzucato 2019).

Attempts to coordinate public sector funding bodies, however, has largely been ineffective in the UK in
the 20™ century development of biomedical research and exploitation by industry. Contrary to Maz-
zucato’s argument, the lack of coordinated efforts has left room for different funders to pursue individual
strategies and contribute to a diversity of funding approaches to the sector, which has proven to be a
successful factor for British biomedical research and innovation (David C. Mowery, Nelson, and Martin
2010).

Investing in MOIP requires substantial financing. Drawing on empirical lessons from previous public re-
search and development (R&D) programs Foray, Mowery, and Nelson point to the need for R&D programs
to encourage diversity and competition when using technology policies to address grand societal chal-
lenges (D. Foray, Mowery, and Nelson 2012). Such challenges will involve many different technological
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advances, and the most promising advances in such areas are highly uncertain. The importance of signif-
icant funding is reflected in the case of the substantial postwar US federal spending on defense-related
R&D, whose sheer scale made it possible for the US to support competition within a diverse portfolio of
technological alternatives that ultimately generated technological spinoff companies, supporting both
innovation and the growth of high-technology industries in the US (D.C. Mowery 2012). However, sustain-
ing a diverse and competitive base for R&D or production can be difficult or even impossible in extremely
costly technologies (D.C. Mowery 2012).

Furthermore, fundamental change takes time. The history of energy technology innovation shows that the
potential for accelerating innovation processes behind diffusion patterns through large investments in
financial resources appears limited. The technological and institutional capacity for sustaining diffusion of
energy technologies was typically built up over decades, and market-pull policies to support deployment
and associated learning processes to reduce costs is likely to require long periods of large and sustained
resource commitments (Grlbler and Wilson 2013). A recent study found that it has taken from 20 to al-
most 70 years for a range of energy supply and energy end-use technologies to emerge from invention,
diffuse into the market and reach widespread deployment (Gross et al. 2018).

It is relevant to keep in mind that the need for substantial, stable, and continuous funding to support di-
rection in and maintain innovation efforts comes with possible trade-offs. First, as public budgets are not
unlimited but often face constraints, public continuous funding for missions also requires flexibility within
the overall mission to adapt to changing circumstances or new knowledge and consequently redirect
funding efforts to where they are most effective. Second, in addition to tying funding to missions and en-
suring directionality, governments also need private sector input to design public programs in order to
ensure that technology development is connected to market needs (Anadon 2012). The second trade-off
is related to the aforementioned risk of capture in section 2.1.4.

2.3 Governing missions

Most missions are defined, initiated and partly implemented by governments and public agencies and
designed in a top-down manner, to some degree engaging industry and broader stakeholders in society
(Joint Institute for Innovation Policy et al. 2018; Boon and Edler 2018). Initiators of missions are also found
among large companies, foundations and private persons. However, present missions are by definition
about setting directions of change by means of concrete and measurable targets often - but not exclu-
sively - targeting societal challenges, which should be of primary concern to public organizations - the
focus of this section.

A study prepared for the European Commission (Joint Institute for Innovation Policy et al. 2018) identifies
four groups of governance and coordination of current (large) public MOIP initiatives: First, governance by
several ministries subject to cross-governmental coordination include the US Cancer Moonshot, Japan’s
robotic technology strategy for elderly care, the Korean Brain Initiative, the Brazilian Inova Renewable En-
ergy, and the German High-Tech Strategy (HTS). These initiatives have more complex governance struc-
tures to manage and coordinate cooperation between various public and private actors and across di-
verse political levels and jurisdictions - global, European, federal, state, and municipal - as well as inter-
est groups, cooperatives, alliances, banks, and individuals. Second, governance and coordination by a
single ministry, agency, or local government body include initiatives such as the National Program for
Pain Management in Portugal, and the NEWater initiative in Singapore). Third, governance and coordina-
tion by new mission-created governance bodies such as the Delta Commissioner, which manages and
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coordinates the Dutch Delta Plan, the Italian Committee for Policy, Coordination and Control project,
which manages the project MOSE, the Swedish Climate Policy Council that assists the government by
providing an independent assessment of how the overall policy presented by the government is compati-
ble with the climate goals, and the Indian National Council for Electric Mobility (NCEM), which acts as the
decision-making body for the National Electric Mobility Mission Plan 2020. Fourth, governance and coor-
dination by a public-private partnership include the German Energiewende and the Chinese Deep-Sea
Workstation. Generally, many stakeholders are actively involved in the initiatives mentioned in the report,
although citizen involvement is almost non-existent with a few exceptions of city initiatives such as Clean
Air London.

As previously mentioned, the nature of missions is both contested and negotiable, and MOIP can be un-
derstood as policy-led attempts to engage stakeholders around a particular goal (see section 1.2). In this
sense, governing missions is a continual process of balancing centralized strategic decisions about
goals and priorities with the need for engaging a wide range of decentralized public and private sector
initiatives. This task is in contrast to the high degree of centralization characterizing governance in gov-
ernments of EU member states today (European Commission 2017). Seeking such a balance conse-
quently calls for not only new governance models, but also new capabilities in the public sector.

2.3.1 Capacities and capabilities of mission-oriented organizations

Besides funding, the success of missions depends on new organizational capacities and capabilities
(Joint Institute for Innovation Policy et al. 2018). Institutions dedicated to running MOIP would have to en-
gage in wide consultation with broader society as part of a discovery and learning process, since any or-
ganization has insufficient knowledge on how to obtain and plan for the success of missions addressing
complex problems such as climate change and food security (Dominique Foray 2018). Mission-oriented
organizations would have to engage in wide deliberation and negotiation with stakeholders and citizens in
order to evaluate progress and secure democratic accountability in the evolution of open-ended mis-
sions (Kuhimann and Rip 2018). Encouraging public and private stakeholders from various domains to
take part in such missions will likely require new forms of collaboration beyond traditional policy practice
(Janssen et al. 2020).

Kattel and Mazzucato diagnose modern innovation policy as being in a state of cognitive paralysis (Kattel
and Mazzucato 2018). While wicked and complex societal problems are increasingly acknowledged by
and put at the center of innovation policy, governments at the same time recognize the limits of existing
policy implementation and the need for a more dynamic approach to pursuing missions. Kattel and Maz-
zucato call for more dynamic capabilities in the public sector based on the premise that wicked problems
can only be solved through dynamic public-private partnerships. This involves capabilities for leadership
and engagement by setting bold visions and directions for society and simultaneously encouraging bot-
tom-up engagement from a wide set of social actors, embracing contestation and adaptability as condi-
tions of societal mission.

Dynamic capabilities also entail the ability of the public sector to find coherent mixes of policy instru-
ments and funding as well as an unprecedented ability to coordinate policy initiatives and efforts across
policy levels, fields of ministerial responsibility, and social actors (Kattel and Mazzucato 2018). Dynamic
capabilities include the willingness to experiment with the political toolbox as well as capabilities to evalu-
ate whether or not such experiments make progress, require adaption or discontinuation. Finally, the au-
thors argue, cross-departmental teams seem to be fundamental for managing missions. However, Kattel
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and Mazzucato first and foremost point to the need for a better understanding of how the public sector
can generate and sustain such dynamic capabilities.

The expert group on the Economic and Societal Impact of Research and Innovation (ESIR) of the Euro-
pean Commission highlights specific features and characteristics of more dynamic public sector organi-
zations. These relevant institutions would have to: transform and create new markets and not just fix fail-
ures within existing markets; take charge of co-designing the mission implementation process as well as
achievements of the mission; be accountable for the investments made; be adaptive to feedback from
partners and operators as they progress and learn; be flexible in the uses of policy instruments; be able
to co-design specific instruments if necessary; be able to cope with and adjust to existing operators in
the innovation landscape; and not least be able to manage in a dynamic way the portfolio of projects and
programs supporting the missions in order to re-orient research and funding according to emerging op-
portunities (European Commission 2017).

2.3.2 Coordinating missions

Coordinating missions for wicked problems across various policy fields has in itself been referred to as
“perhaps the most “wicked” issue in policymaking” (Kattel and Mazzucato 2018, 790), a challenge often
impeding transitions, possibly including the goals of missions for example (Janssen et al. 2020). Still,
most of the literature on MOIP settles for claiming the need for better coordination and offers little insight
into the challenges and intricacies of coordination efforts in modern policymaking.

Coordination is not just a strategic planning exercise, but an ongoing process of making way by means of
deliberation, negotiation and learning through new and uncertain territory. Missions attempt to address
what Weber and Rohracher named policy coordination failure (2012). This failure can be attributed to a
lack of multi-level policy coordination across different systemic levels (e.g. regional-national-European or
between technological and sectoral systems); a lack of horizontal coordination between research, tech-
nology and innovation policy, sectoral policies (e.g. transport, energy, health, industrial sector policies),
and cross-cutting policies (e.g. tax policy, economic policy, regional policy); and a lack of vertical policy
coordination between ministries and implementing agencies. Missions extend beyond the innovation
system mobilized for pursuing the mission and into the broader socio-economic system affected by the
challenge targeted by the mission (Janssen et al. 2020). In this sense, missions represent the anything
but straightforward challenge of coordinating MOIP initiatives with not only the many other political priori-
ties of a government across its many political and organizational levels and complex responsibilities, but
also with markets and/or civil society at large. Setting the direction for innovation governance through
missions is a matter of negotiating with path-dependent structures of prior experience in current political
institutions and decisions as well as the myriad of political interests and considerations, all of which con-
stitute a society.

MOIP is argued to be domain specific - not to be confused with sector specific - focusing on food or en-
ergy challenges for example, and consequently political targets should be set in those domains (Joint In-
stitute for Innovation Policy et al. 2018). Innovation policy should not be seen in isolation and should be
more concerned with impact and how innovation outcomes are scaled, diffused, and generalized within
said domains. This implies more proactive monitoring, coordination and alignment of innovation policy
and sectoral and thematic policies. As a consequence, governing MOIP involves broader involvement of
private and third sector stakeholders (Wanzenbdck et al. 2020). MOIP, in other words, must coordinate
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the traditionally sector-neutral policies fixing generic market failures with non-neutral actions targeting
investments and resources in specific sectors or technologies (Dominique Foray 2019).

Breaking or eliminating silos between sectors and disciplines is a recurrent claim of successful missions
in much of the literature (Joint Institute for Innovation Policy et al. 2018; Sorokins, Griniece, and Dudek
2018; The Joint Institute for Innovation Policy et al. 2018). As Mazzucato puts it: “[m]issions aimed at cre-
ating and shaping markets are by definition cross-sectoral and should span across multiple public organ-
isations” (ministries, departments, national and local level governance) (Mazzucato 2019, 12). Such elabo-
rate coordination could be argued to reflect a different management doctrine than the new public man-
agement, whose management focus on individual programs and decentralization since the 1980s has
made policy coordination one of the most widespread challenges for governments today (OECD 2019).

2.3.2.1 Attempts to coordinate complex and crosscutting initiatives often fail

Outside the topic of MOIP a rather extensive academic literature - which is just touched upon briefly here
- is engaged with the potentials for and limitations of coordination and integration of public policies
(Trein, Meyer, and Maggetti 2019; Molenveld et al. 2020). Whereas integration is used to describe incor-
poration of policy goals and instruments into a larger entity such as a public organization for example, co-
ordination refers to the reorganization of typically administrative units.

The literature indicates that individual organizations tend to perceive crosscutting policy programs as
claims for scarce resources, and that crosscutting problems and subsequent programs - which missions
are by definition - are more complex and have a higher risk of failure than those confined to single sec-
tors or organizations (Molenveld, Verhoest, and Wynen 2020). Managing such risk is not just a matter of
enforcing strong hierarchies and centralized top-down management, but also about having a flexible ap-
proach to coordination opening up to local differentiation, increased incentives, and a collaboration-ori-
ented culture (Molenveld et al. 2020).

Existing experiences with integrated policy strategies - a particularly ambitious form of policy integration
prescribing concerted policy-making efforts across sectors - for tackling issues of decreasing food secu-
rity and climate change for example are almost exclusively reports of failure (Candel 2017). Although find-
ings are not conclusive, they do give rise to serious consideration of the scope of the challenge govern-
ments are facing when pursuing MOIP. Furthermore, the findings also raise a concern with the degree of
coordination desired for MOIP.

Coordination is not always the answer, and too much of it can be a problem as pointed out by B. Guy Pe-
ters, an influential scholar on public policy and administration. First, it can undermine the potential bene-
fits achieved through specialization, such as specific ministries with expert knowledge on specific prob-
lems. Second, too much coordination can challenge the degree of freedom that innovation tends to re-
quire, but which tends to have difficult conditions, when governments are too set on managing and coor-
dinating scientific efforts according to a more linear perception of the path to innovation. Third, it can
compromise the competition necessary for developing the best technological solutions to social prob-
lems. Fourth, just as coordinated public services and information collection can help protect individual
rights in criminal investigation, social and health programs for example, too much coordination of infor-
mation collection about citizens may also pose a threat to civil liberties. Fifth, not only hierarchical control
over but also competition between public organizations can function as a means to seek accountability
and better social services [e.g. in research and innovation funding], and blending resources from
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different sources and legal authorities can challenge the capacity for monitoring performance and seek-
ing accountability (Peters 2018).

2.3.3 Research portfolio management

Missions require a diverse portfolio of projects to encourage a multitude of bottom up solutions (Maz-
zucato 2018b; 2019). Funding for such a portfolio should stimulate interaction, experimentation and
cross-learning, with a continuous effort to evaluate the contribution from individual projects to the mis-
sion objective and redirect funding to other activities if necessary. In this sense, the portfolio approach is
an argument for more proactive and flexible management of funded projects, in which the managing or-
ganization relies heavily on strong in-house capabilities to balance the risk of wasting resources on futile
projects with the risk of writing off their unexpected value (Mazzucato 2018a). The idea of balanced pro-
active management of public funding, which actively decides upon the promising nature of funded pro-
jects, can be argued to be antagonistic, running the risk of increasing bureaucracy in the funding organi-
zation at the expense of creating space for experimentation in the projects funded (Sorokins, Griniece,
and Dudek 2018).

Portfolio management in science policy remains a vague albeit central concept to the literature on mis-
sion-driven innovation policy. The term “research portfolio” in all simplicity often refers to a collection of
projects with a common goal supported by a public research funding agency for example. While straight-
forward, this definition provides little assistance in explaining, how such a portfolio could be evaluated
and managed, let alone which capabilities are central to more proactive portfolio management.

Box 3 Portfolio based innovation policy

According to Griibler and Wilson (2013), venture capitalists build energy technology portfolios with an expected 90
percent failure rate, knowing that the 10 percent that break through will support returns for the portfolio as a whole.
Given the unpredictable and uncertain outcomes of developing new technologies, such an expectedly high failure
rate underlines the crucial point of diversifying public investments in a wide range of research projects rather than
picking winners.

However, while portfolio based innovation policy should be concerned with maintaining diversity of technologies,
such policy should also be concerned with the conflicting aim of “improving economics through standardisation,
scale, and concentration” of a few strategic technologies, as portfolios will inevitably be resource constrained
(Griibler and Wilson 2013, 381). According to the authors, diversified portfolio management is likely to be more fea-
sible when dealing with less capital-intensive technologies, while single, “lumpy”, large-scale investments in tech-
nologies at scale such as energy supply technologies run the risk of exposing portfolios to the risk of failure.

The term “research portfolio” originates from private sector research management as an analytical tool
aimed at mitigating risk and maximizing return on investment from corporate R&D (Wallace and Rafols
2015). Borrowing this term from the private sector, an actual definition on a public research portfolio and
how it can be analyzed is still absent, and the public use of the term is merely associated with the corpo-
rate idea of managing and prioritizing multiple projects according to risk-analysis and alignment with the
goals of the company. On a broad level, this association is useful as a reminder of the risk related to in-
vesting in firms and technologies, where the potential impact of technologies is unpredictable and where
some inevitably will fail. Seen through the lens of corporate portfolio management, more successful

29



projects will help cover the losses of public investment from others (Mazzucato, Kattel, and Ryan-Collins
2020).

Nevertheless, public sector institutions such as research funding agencies are not tasked with maximiz-
ing monetary returns but with pursuing a range of “public good” outcomes (Wallace and Rafols 2015). The
public sector has an additional layer of considerations. As Rodrik points out: “if green technologies both
produce technological externalities and help counteract the underpricing of carbon [...], commercial
profitability or breaking even is not the appropriate benchmark for success” (Rodrik 2014, 480).

In certain ways, the rationale guiding portfolio management in the public sector fundamentally differs
from the private sector. Priority-setting of public value is essentially political and identifying criteria for
success and failure that are democratically legitimate involves some degree of societal deliberation in
order to reach a compromise between divergent views and interests. Furthermore, risk associated with
investing in the public good is related to uncertainty of both the potential outcome of research projects
and the likelihood of achieving such an outcome, leaving the research funding agency with “highly incom-
plete knowledge, close to ignorance” (Wallace and Rafols 2015, 103).

Box 4 International lessons with active portfolio management

For decades, the American agencies for the development of new technology within defense and energy - Defense
Advanced Research Projects Agency (DARPA) and Advanced Research Projects Agency-Energy (ARPA-E) - have
quite successfully worked with active portfolio management of their investments in challenge- and thematic-
driven programs with the purpose of developing groundbreaking new technologies.

Building on the lessons from these agencies as well as other international practices, Frglund et al. define active
portfolio management as a decisive way to increase the probability of success of a portfolio of high-risk projects
within a program towards a desirable impact of the program (2020). Frelund et al. argue that such portfolio man-
agement can be implemented in the European Innovation Council (EIC). It will, however, require sufficient re-
sources allocated to the programs of the EIC in order for them their stated goals. It will require the recruitment of
highly competent managers who are visionary, technologically strong, mission-driven, highly motivated and adap-
tive, supported by a competent team with expertise on the market and networks to engage key innovation ecosys-
tems.

The program manager should not only be visionary but also responsive to the insights into technological opportu-
nities of Europe’s innovation ecosystems. An active portfolio management places great demands on the ability of
the program manager to be in widespread contact with relevant ecosystems and, on the basis of an ongoing dia-
logue with said ecosystems, independently manage to set a direction for the program. This involves the ability of

the program manager to initiate partnerships with researchers and companies that do not automatically seek col-
laboration but nevertheless have the potential to advance the objectives of the program. The strategy for the opti-
mal portfolio of supported projects must focus on which types of partnerships, the specific program must support,
what kind of funding is needed, and whether the program manager should address other factors such as regula-
tory challenges standing in the way of the diffusion of the new technologies (Frglund et al. 2020).

The use of experts’ advice including facilitated meetings between R&D and commercialization experts
seems an inevitable part of the assessment process necessary for a continuous evaluation of a
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technology research and evaluation portfolio. Pugh et al. (2011) deem subjective assessment critical
when evaluating the likelihood of the success of achieving advanced technology goals. The authors pre-
sent two analytical methodologies for performing more stylized climate change portfolio analyses, given
the conditions of limited budgets, often limited time for analysis, and institutional constraints regarding
important issues such as expert uncertainty analysis present in public R&D funding organizations. Both
methodologies rely extensively on subjective probability assessments and expert elicitation.

Beyond a project-based approach, the term portfolio analysis sometimes refers to a portfolio of instru-
ments, policies, and interventions (Mazzucato, Kattel, and Ryan-Collins 2020; Hille, Althammer, and
Diederich 2020; Aalbers, Shestalova, and Kocsis 2013). This perspective resembles the somewhat re-
lated literature on innovation policy mix, which has gained traction in the last decade and will be further
explored in section 2.3.4.

2.3.4 Using a mix of policy instruments

Setting the direction for MOIP is not only a matter of supporting research and technology development
projects. Successful innovation depends on several complementary factors beyond knowledge interac-
tion between universities and private or public organizations These include skills to absorb new
knowledge and adopt new technologies in public as well as private organizations, demand for innovative
solutions in order for them to be diffused and adopted in society, finance for the development and diffu-
sion of innovation, and institutions shaping the possibility for the development and diffusion of innovation
by means of regulation as well as informal norms and rules (Fagerberg 2018). As for the latter, this is a
matter of adjusting incentives by on the one hand supporting radically new technical solutions unable to
compete at first with existing products and services which have enjoyed decades of stepwise improve-
ments, and on the other hand penalizing the use of problematic' existing products and services (Janssen
et al. 2020).

The interest in how complementary instruments can support the direction of missions is closely related to
the literature on policy mixes, a concept which has particularly gained ground in academia the past dec-
ade. Central to the idea of an innovation policy mix is the argument that policy instruments do not work in
isolation, and consequently that the contribution from one political instrument to a desired policy out-
come should be analyzed, evaluated and understood in terms of the contribution it makes to an existing
group of instruments (Kern, Rogge, and Howlett 2019). This is not an unproblematic task of optimizing ef-
fective or balanced policy mixes through systemic coordination of public policies, which is somewhat im-
practicable as policy mixes are highly complex, cover various political rationales, and typically result from
incremental changes, introducing modifications to existing instruments or adding new ones to the mix
(Magro and Wilson 2019). Rather, the concept is a useful reminder of having to reflect on the rationales of
each instrument and the trade-offs between different policies and the way they impact the goals of inno-
vation policy (Flanagan, Uyarra, and Laranja 2011).

" Despite a general political perception of innovation - which has without doubt contributed to significant social and economic
progress - as something inherently good for society, there is also a dark side to innovation with potential harmful aspects such
as the public health risks of tobacco, the environmental degradation caused by human progress, the erosion of privacy due to
excessive monitoring, the threat to democracy from fake news, etc. (Coad et al. 2020).
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MOIP covers financial instruments (e.g. R&D and innovation subsidies or grants, funding of infrastruc-
tures), regulatory instruments (e.g. State Aid rules, industry standards), and soft instruments (e.g. articula-
tion and communication of visions, seeking democratic legitimacy through engagement of stakeholders
and civil society) (Boon and Edler 2018; Dominique Foray 2019; Mazzucato 2019; Borras and Edler 2020).

Overall, instruments can be divided into demand-side and supply-side instruments. Supply-side policy
instruments focus on supporting firms and research organizations in generating new knowledge that may
eventually lead to new products and services (science, technologies, human capital, R&D). Demand-side
policy instruments focus on stimulating the demand for innovative products, thus providing incentives for
firms to innovate (procurement, adoption, prices and tax) (OECD 2011).

Most of the literature on MOIP does not distinguish between mission-oriented and other instruments. The
OECD chooses to define mission-oriented instruments as instruments with a certain degree of strategic
orientation, thereby ruling out indirect support measures (such as tax credits), purely bottom-up initiatives
such as investigator-led research schemes or open innovation support measures such as vouchers as
well as initiatives relying on single instruments with no specific coordination with specific political priori-
ties (OECD 2019). Others argue that sector-neutral or horizontal policies focusing on skills, infrastructure,
and education are insufficient when facing grand challenges such as climate change and should be com-
plemented with vertical instruments aimed at innovation in certain fields and/or domains and conse-
quently engage with specific problems for a specific technology or sector (Dominique Foray 2019; Maz-
zucato, Kattel, and Ryan-Collins 2020). Frenken argues that sector neutral policies such as generic R&D
subsidies will benefit large incumbent firms - primarily within manufacturing as opposed to service sec-
tors - that generally have more R&D activity, more resources for engaging in research and innovation ac-
tivities on their own and with relevant partners within the innovation system (Frenken 2017). According to
the author, more specific policies are needed in order to address the most pressing societal challenges
and support the future markets for technologies that do not yet exist. However, this does not mean that
more sector-neutral, horizontal and/or single policy instruments cannot be relevant to societal chal-
lenges or missions - they are just not adequate tools when used for direction setting (Dominique Foray
2019; OECD 2019; Mazzucato, Kattel, and Ryan-Collins 2020). It should be noted that missions are es-
sentially strategies for aligning and adapting policy instruments, many of which are likely to be existing
ones.

2.3.4.1 Innovation policy for grand challenges: lessons from different sectors

How can innovation policy pursue targets of missions addressing the problem of grand challenges? This
question is pertinent to part of the literature, which seeks to draw on lessons from historic mission-ori-
ented R&D programs for different sectors in formulating ways for innovation policy to contribute to a
green transition of society.

Overall, history points to seven general and complementary lessons for directing innovation policy to-
wards major societal challenges (D. Foray, Mowery, and Nelson 2012; David C. Mowery, Nelson, and Mar-
tin 2010). First, R&D programs must support development and deployment of many different technolo-
gies, as complex challenges such as climate change will not be overcome by a single solution. Second,
public programs should focus on long-term support for developing and improving relevant technologies
rather than supporting one-time technological breakthroughs. This includes both basic and applied re-
search as well as development activities. Third, public procurement and regulatory policies can be used
for promoting certain technologies or solutions, as successful mission-oriented R&D programs have
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often benefitted from strong demand for the technologies developed. Fourth, public programs should be
designed to support and encourage broad dissemination of scientific and technological knowledge
stemming from public investment in order for such knowledge to have wider influence on innovation as
well as to avoid monopoly positions in relevant technological fields. Fifth, it is important that the funding
for as well as priorities of a mission are stable and credible. Sixth, international cooperation is an im-
portant element of R&D programs seeking new solutions to complex challenges. Seventh, missions ad-
dressing global challenges should aim to deploy technological solutions on a global scale as soon as
possible.

Following substantial investment which missions require (see section 2.2), Foray, Mowery, and Nelson ar-
gue that public R&D programs should invest public money where “the value to society of the expected
returns to R&D is high but private firms’ willingness to invest at that stage is low”(D. Foray, Mowery, and
Nelson 2012, 1700). Furthermore, they underline the importance of public money supporting and encour-
aging broad dissemination of scientific and technological knowledge, which the public funds. This should
bolster the dissemination of results to all relevant fields and potential users and act as a way to avoid pri-
vate companies using public money for establishing monopoly positions in vital technological fields (D.
Foray, Mowery, and Nelson 2012). In terms of dissemination of knowledge, funding university researchers
rather than other research institutions has the benefit of dissemination through the potential close inter-
action between research and training (David C. Mowery, Nelson, and Martin 2010).

It is important, however, to recognize that there is no one-size-fits-all innovation policy (Brown 2020). The
context for mission-oriented R&D initiatives differ across sectors. Defense-related R&D programs in the
20" century were characterized by governments as the primary customer adopting new technologies,
and public procurement is traditionally less common in other fields, which in turn should be more con-
cerned with supporting technology adoption (D.C. Mowery 2012). In line with this point, demand for and
adoption of new technologies has been key to the success of the 20" century agricultural research mis-
sions in the US, Mexico and the Rockefeller Foundation (Wright 2012). As for cleantech, it is unlikely that
public clean R&D support programs will prove effective if they are not complemented by high carbon
prices obtained through a carbon tax or a cap-and-trade-system, which will increase incentives for the
private sector to develop new clean technologies and accelerate the adoption of existing cleaner tech-
nologies (Veugelers 2012; Griibler and Wilson 2013). Rapid diffusion of renewable energy technologies is
crucial, if countries are to meet their respective climate targets (van der Loos, Negro, and Hekkert 2020).

2.3.5 Evaluating missions

As much of the literature on MOIP is conceptually oriented and empirically ill-supported, a great deal is
said about how missions should be evaluated and little about whether and how such evaluation can actu-
ally be undertaken. There is currently no systematic overview of ‘good practices’ of assessing and evalu-
ating mission-oriented programs available yet (The Joint Institute for Innovation Policy et al. 2018).

Conceptually missions require dynamic metrics and evaluation (European Commission 2017) allowing for
initiatives to be reassessed, potentially adapted to new developments, or possibly stopped (Joint Institute
for Innovation Policy et al. 2018). Rather than justifying public interventions, evaluation should be consid-
ered as a tool for constant learning and adaptation as projects and programs progress - even if they fail
(Amanatidou et al. 2014, Grillitsch et al. 2019; Mazzucato, Kattel, and Ryan-Collins 2020; Kattel and
Mazzucato 2018). Such evaluation of transformative innovation policy could be argued to be formative,

33



“aiming to improve the definition and implementation of the interventions under evaluation and involving
the policy participants” (Molas-Gallart et al. 2020).

Evaluation of missions should begin go beyond traditional cost-benefit analyses and seek a wider under-
standing of the value public policies can create, including potential spill-over effects that can be directly
attributed to mission implementation (Mazzucato 2019). Mazzucato argues that the Apollo Moon landings
would not likely have seen the day if they had been evaluated based on a cost-benefit analysis. Such
cost-benefit analysis would have overlooked the many technological spin-offs and spillovers that were
the main social and economic benefits of the Moonshot mission, just as cost-benefit analyses would
deem the Concorde plane an utter failure without acknowledging the cross-sectoral investments and in-
novations it also induced. As Mowery stress: “the ultimate “output” of defense-related R&D is a quintes-
sentially public good, national security. The economic value of “national security” cannot be measured
effectively, meaning that the direct value of the results of defense-related R&D cannot be captured by
conventional economic measures” (2012)

Evaluation should be concerned with portfolios rather than simple projects or instruments (The Joint In-
stitute for Innovation Policy et al. 2018), and evaluation should be continuous and dynamic throughout the
innovation policy process (Mazzucato and Semieniuk 2017). A precondition for evaluation of missions is
defining concrete targets and objectives, making it possible to say whether policies have been achieved
or not (Mazzucato 2018a). Such targets and objectives allow for monitoring developments, but it might be
hard to attribute these developments to precisely the influence of MOIP, as MOIP typically builds on coor-
dination activities and alignment of a broad range of existing and new policies, together improving the
conditions that might contribute to the development and applications of innovative solutions. Finally, it
must be taken into consideration that modern grand challenges are more long term and more difficult to
evaluate than more technological missions of the past (Mazzucato, Kattel, and Ryan-Collins 2020). To the
extent that MOIP relies on instruments or projects with clear boundaries, it may still benefit from more
traditional evaluations.

34



References



References

Aalbers, Rob, Victoria Shestalova, and Viktdria Kocsis. 2013. “Innovation Policy for Directing Technical
Change in the Power Sector.” Energy Policy 63 (December): 1240-50. https://doi.org/10.1016/j.en-
pol.2013.09.013.

Amanatidou, Effie, Paul Cunningham, Abdullah GOk, and loanna Garefi. 2014. “Using Evaluation Research
as a Means for Policy Analysis in a ‘New’ Mission-Oriented Policy Context.” Minerva 52 (4): 419-
38.

Anadon, Laura. 2012. “Missions-Oriented RDD Institutions in Energy between 2000 and 2010: A Compar-
ative Analysis of China, the United Kingdom, and the United States.” Research Policy 41(10):
1742-1742.

Boon, Wouter, and Jakob Edler. 2018. “Demand, Challenges, and Innovation. Making Sense of New
Trends in Innovation Policy.” Science and Public Policy 45 (4). 435-47.
https://doi.org/10.1093/scipol/scy014.

Borras, Susana. 2011. “Policy Learning and Organizational Capacities in Innovation Policies.” Science and
Public Policy 38 (9): 725-34. https://doi.org/10.3152/030234211X13070021633323.

Borras, Susana, and Jakob Edler. 2020. “The Roles of the State in the Governance of Socio-Technical
Systems’ Transformation.” Research Policy 49 (5): 103971. https://doi.org/10.1016/j.re-
spol.2020.103971.

Brown, Ross. 2020. “Mission-Oriented or Mission Adrift? A Critical Examination of Mission-Oriented Inno-
vation Policies.” European Planning Studies O (0): 1-23.
https://doi.org/10.1080/09654313.2020.1779189.

Bugge, Markus, Lars Coenen, Pedro Marques, and Kevin Morgan. 2017. “Governing System Innovation:
Assisted Living Experiments in the UK and Norway.” European Planning Studies 25 (12): 2138-56.
https://doi.org/10.1080/09654313.2017.1349078.

Cagnin, C., E. Amanatidou, and M. Keenan. 2012. “Orienting European Innovation Systems towards Grand
Challenges and the Roles That FTA Can Play.” Science and Public Policy 39 (2): 140-52.
https://doi.org/10.1093/scipol/scs014.

Candel, Jeroen J. L. 2017. “Holy Grail or Inflated Expectations? The Success and Failure of Integrated Pol-
icy Strategies.” Policy Studies 38 (6): 519-52. https://doi.org/10.1080/01442872.2017.1337090.

Coad, Alex, Paul Nightingale, Jack Stilgoe, and Antonio Vezzani. 2020. “Editorial: The Dark Side of Inno-
vation.” Industry and Innovation, September, 1-11.
https://doi.org/10.1080/13662716.2020.1818555.

Coenen, Lars, Teis Hansen, and Josephine V. Rekers. 2015. “Innovation Policy for Grand Challenges. An
Economic Geography Perspective.” Geography Compass 9 (9): 483-96.
https://doi.org/10.1111/gec3.12231.

Deleidi, Matteo, and Mariana Mazzucato. 2019. “Putting Austerity to Bed: Technical Progress, Aggregate
Demand and the Supermultiplier.” Review of Political Economy 31 (3): 315-35.
https://doi.org/10.1080/09538259.2019.1687146.

———.2021. “Directed Innovation Policies and the Supermultiplier: An Empirical Assessment of Mission-
Oriented Policies in the US Economy.” Research Policy 50 (2): 104151. https://doi.org/10.1016/j.re-
spol.2020.104151.

Deleidi, Matteo, Mariana Mazzucato, and Gregor Semieniuk. 2020. “Neither Crowding in nor out: Public
Direct Investment Mobilising Private Investment into Renewable Electricity Projects.” Energy Pol-
icy 140 (May): 111195. https://doi.org/10.1016/j.enpol.2019.111195.

36



Department for Business, Energy & Industrial Strategy. 2019. “The Grand Challenge Missions.” GOV.UK.
September 13, 2019. https://www.gov.uk/government/publications/industrial-strategy-the-grand-
challenges/missions.

Diercks, Gijs, Henrik Larsen, and Fred Steward. 2019. “Transformative Innovation Policy: Addressing Vari-
ety in an Emerging Policy Paradigm.” Research Policy 48 (4): 880-94. https://doi.org/10.1016/j.re-
spol.2018.10.028.

European Commission. 2017. Towards a Mission-Oriented Research and Innovation Policy in the Euro-
pean Union: An ESIR Memorandum. LU: Publications Office. https://data.eu-
ropa.eu/doi/10.2777/715942.

Fagerberg, Jan. 2015. “Innovation Policy, National Innovation Systems and Economic Performance: In
Search of a Useful Theoretical Framework,” 21.

———. 2017. “Innovation Policy: Rationales, Lessons and Challenges.” Journal of Economic Surveys 31 (2):
497-512. https://doi.org/10.1111/joes.12164.

———. 2018. “Mobilizing Innovation for Sustainability Transitions: A Comment on Transformative Innova-
tion Policy.” Research Policy 47 (9): 1568-76. https://doi.org/10.1016/j.respol.2018.08.012.

Fagerberg, Jan, Morten Fosaas, and Koson Sapprasert. 2012. “Innovation: Exploring the Knowledge
Base.” Research Policy, Exploring the Emerging Knowledge Base of “The Knowledge Society,” 41
(7): 1132-53. https://doi.org/10.1016/j.respol.2012.03.008.

Flanagan, Kieron, Elvira Uyarra, and Manuel Laranja. 2011. “Reconceptualising the ‘Policy Mix’ for Innova-
tion.” Research Policy 40 (5): 702-13. https://doi.org/10.1016/j.respol.2011.02.005.

Foray, D., D. C. Mowery, and R. R. Nelson. 2012. “Public R&D and Social Challenges: What Lessons from
Mission R&D Programs?” Research Policy, The need for a new generation of policy instruments to
respond to the Grand Challenges, 41 (10): 1697-1702. https://doi.org/10.1016/j.respol.2012.07.011.

Foray, Dominique. 2018. “Smart Specialization Strategies as a Case of Mission-Oriented Policy—a Case
Study on the Emergence of New Policy Practices.” Industrial and Corporate Change 27 (5): 817-
32. https://doi.org/10.1093/icc/dty030.

———. 2019. “On Sector-Non-Neutral Innovation Policy: Towards New Design Principles.” Journal of Evolu-
tionary Economics 29 (5): 1379-97. https://doi.org/10.1007/s00191-018-0599-8.

Frenken, Koen. 2017. “A Complexity-Theoretic Perspective on Innovation Policy.” Complexity, Innovation
and Policy, no. 3 (1): 35-47.

Frelund, Lars, Jes Broeng, Julien Chiaroni, Carsten Dreher, Franz-Werner Haas, Angelos Dennis
Keromytis, Cheryl Martin, Fiona Murray, Marie-Elisabeth Rusling, and Spela Stres. 2020. “Lessons
from the ARPA Model & Other International Practices,” November, 82.

Georghiou, Luke. 2018. “Mission-Oriented Research and Innovation Policy - A RISE Perspective.” Direc-
torate-General for Research and Innovation.

Grillitsch, Markus, Teis Hansen, Lars Coenen, Johan Midrner, and Jerker Moodysson. 2019. “Innovation
Policy for System-Wide Transformation: The Case of Strategic Innovation Programmes (SIPs) in
Sweden.” Research Policy, New Frontiers in Science, Technology and Innovation Research from
SPRU’s 50th Anniversary Conference, 48 (4): 1048-61. https://doi.org/10.1016/j.re-
spol.2018.10.004.

Gross, Robert, Richard Hanna, Ajay Gambhir, Philip Heptonstall, and Jamie Speirs. 2018. “How Long
Does Innovation and Commercialisation in the Energy Sectors Take? Historical Case Studies of
the Timescale from Invention to Widespread Commercialisation in Energy Supply and End Use
Technology.” Energy Policy123 (December): 682-99. https://doi.org/10.1016/j.enpol.2018.08.061.

Gribler, Arnulf, and Charlie Wilson. 2013. Energy Technology Innovation: Learning from Historical Suc-
cesses and Failures. Cambridge: Cambridge University Press.
https://doi.org/10.1017/CB0O9781139150880.

37



Hayter, Christopher S, and Albert N Link. 2020. “Governance Mechanisms Enabling Inter-Organizational
Adaptation: Lessons from Grand Challenge R&D Programs.” Science and Public Policy 47 (2):
271-82. https://doi.org/10.1093/scipol/scaa003.

Hille, Erik, Wilhelm Althammer, and Henning Diederich. 2020. “Environmental Regulation and Innovation
in Renewable Energy Technologies: Does the Policy Instrument Matter?” Technological Forecast-
ing and Social Change 153 (April): 119921. https://doi.org/10.1016/j.techfore.2020.119921.

Janssen, Matthijs J., Jonas Colen Ladeia Torrens, Joeri Wesseling, Iris Wanzenbock, and James Patter-
son. 2020. “Position Paper ‘Mission-Oriented Innovation Policy Observatory.”” Copernicus Insti-
tute of Sustainable Development, Utrecht University.

Joint Institute for Innovation Policy, Joanneum Research, Tecnalia, TNO, VTT, and Danish Technological
Institute. 2018. Mission-Oriented Research and Innovation: Inventory and Characterisation of Ini-
tiatives : Final Report. LU: Publications Office. https://data.europa.eu/doi/10.2777/697082.

Jutting, Malte. 2020. “Exploring Mission-Oriented Innovation Ecosystems for Sustainability: Towards a
Literature-Based Typology,” 28.

Kattel, Rainer, and Mariana Mazzucato. 2018. “Mission-Oriented Innovation Policy and Dynamic Capabili-
ties in the Public Sector.” Industrial and Corporate Change. https://doi.org/10.1093/icc/dty032.

Kern, Florian, Karoline S. Rogge, and Michael Howlett. 2019. “Policy Mixes for Sustainability Transitions:
New Approaches and Insights through Bridging Innovation and Policy Studies.” Research Policy
48 (10): 103832. https://doi.org/10.1016/j.respol.2019.103832.

Kuhlmann, Stefan, and Arie Rip. 2018. “Next-Generation Innovation Policy and Grand Challenges.” Sci-
ence and Public Policy 45 (4). 448-54. https://doi.org/10.1093/scipol/scyO11.

Kuittinen, Hanna, and Eva Arrilucea. 2018. “In-Depth Case Studies : Cancer Moonshot (US): Case Study
Report - Study.” 2018. https://publications.europa.eu/en/publication-detail/-/publica-
tion/84ce6df7-235a-11e8-ac73-01aar5ed71al/language-en.

Lazonick, William, and Mariana Mazzucato. 2013. “The Risk-Reward Nexus in the Innovation-Inequality
Relationship: Who Takes the Risks? Who Gets the Rewards?” Industrial and Corporate Change 22
(4): 1093-1128. https://doi.org/10.1093/icc/dtt019.

Loos, H. Z. Adriaan van der, Simona O. Negro, and Marko P. Hekkert. 2020. “Low-Carbon Lock-in? Ex-
ploring Transformative Innovation Policy and Offshore Wind Energy Pathways in the Netherlands.”
Energy Research & Social Science 69 (November): 101640.
https://doi.org/10.1016/j.erss.2020.101640.

Lundvall, Bengt-Ake, and Susana Borras. 2006. “Science, Technology, and Innovation Policy.” In The Ox-
ford Handbook of Innovation. https://doi.org/10.1093/0xfordhb/9780199286805.003.0022.

Magro, Edurne, and James R. Wilson. 2019. “Policy-Mix Evaluation: Governance Challenges from New
Place-Based Innovation Policies.” Research Policy 48 (10): 103612. https://doi.org/10.1016/j.re-
spol.2018.06.010.

Martin, Ben R., Paul Nightingale, and Alfredo Yegros-Yegros. 2012. “Science and Technology Studies: Ex-
ploring the Knowledge Base.” Research Policy, Exploring the Emerging Knowledge Base of “The
Knowledge Society,” 41 (7): 1182-1204. https://doi.org/10.1016/j.respol.2012.03.010.

Mazzucato, Mariana. 2016. “From Market Fixing to Market-Creating: A New Framework for Innovation Pol-
icy.” Industry and Innovation 23 (2): 140-56. https://doi.org/10.1080/13662716.2016.1146124.

———. 2018a. Mission-Oriented Research & Innovation in the European Union a Problem-Solving Ap-
proach to Fuel Innovation-Led Growth.

———. 2018b. “Mission-Oriented Innovation Policies: Challenges and Opportunities.” Industrial and Corpo-
rate Change 27 (5): 803-15. https://doi.org/10.1093/icc/dty034.

———. 2019. “Governing Missions in the European Union.” Luxembourg: European Commission.

38



Mazzucato, Mariana, Rainer Kattel, and Josh Ryan-Collins. 2020. “Challenge-Driven Innovation Policy:
Towards a New Policy Toolkit.” Journal of Industry, Competition and Trade 20 (2): 421-37.
https://doi.org/10.1007/s10842-019-00329-w.

Mazzucato, Mariana, and Douglas K. R. Robinson. 2018. “Co-Creating and Directing Innovation Ecosys-
tems? NASA’s Changing Approach to Public-Private Partnerships in Low-Earth Orbit.” Technolog-
ical Forecasting and Social Change 136 (November): 166-77. https://doi.org/10.1016/j.tech-
fore.2017.03.034.

Mazzucato, Mariana, and Gregor Semieniuk. 2017. “Public Financing of Innovation: New Questions.” Ox-
ford Review of Economic Policy 33 (1): 24-48. https://doi.org/10.1093/oxrep/grw036.

———. 2018. “Financing Renewable Energy: Who Is Financing What and Why It Matters.” Technological
Forecasting and Social Change 127 (February): 8-22. https://doi.org/10.1016/j.tech-
fore.2017.05.021.

Ministry of Economic Affairs and Climate Policy. 2019. “Dutch Missions for Grand Challenges. Mission-
Driven Top Sector and Innovation Policy.”

Molas-Gallart, Jordi, Alejandra Boni, Johan Schot, and Sandro Giachi. 2020. “A Formative Approach to
the Evaluation of Transformative Innovation Policy,” 26.

Molenveld, Astrid, Koen Verhoest, Joris Voets, and Trui Steen. 2020. “Images of Coordination: How Im-
plementing Organizations Perceive Coordination Arrangements.” Public Administration Review
80 (1): 9-22. https://doi.org/10.1111/puar.13136.

Molenveld, Astrid, Koen Verhoest, and Jan Wynen. 2020. “Why Public Organizations Contribute to Cross-
cutting Policy Programs: The Role of Structure, Culture, and Ministerial Control.” Policy Sciences,
September. https://doi.org/10.1007/s11077-020-09379-y.

Mowery, David C., Richard R. Nelson, and Ben R. Martin. 2010. “Technology Policy and Global Warming:
Why New Policy Models Are Needed (or Why Putting New Wine in Old Bottles Won't Work).” Re-
search Policy 39 (8): 1011-23. https://doi.org/10.1016/j.respol.2010.05.008.

Mowery, D.C. 2009. “What Does Economic Theory Tell Us about Mission-Oriented R&D.” The New Eco-
nomics of Technology Policy, January, 129-47.

——. 2012. “Defense-Related R&D as a Model for ‘Grand Challenges’ Technology Policies.” Research
Policy 41 (10): 1703-15. https://doi.org/10.1016/j.respol.2012.03.027.

OECD. 2011. “Demand-Side Innovation Policies.” https://read.oecd-ilibrary.org/science-and-technol-
ogy/demand-side-innovation-policies_9789264098886-en.

———. 2019. “New Mission-Oriented Policy Initiatives as Systemic Policies to Address Societal Challenges
Analytical Framework and Typology of Initiatives.”

Peters, B. Guy. 2018. “The Challenge of Policy Coordination.” Policy Design and Practice 1 (1): 1-11.
https://doi.org/10.1080/25741292.2018.1437946.

Publications Office of the European Union. 2018a. “Mission-Oriented R&l Policies : In-Depth Case Stud-
ies : Delta Plan / Delta Programme (The Netherlands) : Case Study Report.” Website. Publications
Office of the European Union. March 8, 2018. http://op.europa.eu/en/publication-detail/-/publica-
tion/bbd298d9-235a-11e8-ac73-01aa75ed71al/language-en.

———. 2018b. “Mission-Oriented R&l Policies, in-Depth Case Studies : New Energy Vehicles : Case Study
Report.” Website. Publications Office of the European Union. March 20, 2018. http://op.eu-
ropa.eu/en/publication-detail/-/publication/d016c645-2cbb-11e8-b5fe-0laar5ed71al/language-
en.

———. 2018c. “Mission-Oriented R&l Policies, in-Depth Case Studies : The Norwegian EV Initiative : Case
Study Report.” Website. Publications Office of the European Union. March 20, 2018. http://op.eu-
ropa.eu/en/publication-detail/-/publication/9aef7f7f-2ccO-11e8-b5fe-0laa75ed71al/language-en.

39



Pugh, Graham, Leon Clarke, Robert Marlay, Page Kyle, Marshall Wise, Haewon McJeon, and Gabriel
Chan. 2011. “Energy R&D Portfolio Analysis Based on Climate Change Mitigation.” Energy Eco-
nomics, 10.

Robinson, Douglas K. R., and Mariana Mazzucato. 2019a. “The Evolution of Mission-Oriented Policies: Ex-
ploring Changing Market Creating Policies in the US and European Space Sector.” Research Pol-
icy, New Frontiers in Science, Technology and Innovation Research from SPRU’s 50th Anniver-
sary Conference, 48 (4): 936-48. https://doi.org/10.1016/j.respol.2018.10.005.

Robinson, Douglas K.R., and Mariana Mazzucato. 2019b. “The Evolution of Mission-Oriented Policies: Ex-
ploring Changing Market Creating Policies in the US and European Space Sector.” Research Pol-
icy 48 (4): 936-48. https://doi.org/10.1016/j.respol.2018.10.005.

Rodrik, D. 2014. “Green Industrial Policy.” Oxford Review of Economic Policy 30 (3): 469-91.
https://doi.org/10.1093/oxrep/gru025.

Salas Gironés, Edgar, Rinie van Est, and Geert Verbong. 2020. “The Role of Policy Entrepreneurs in Defin-
ing Directions of Innovation Policy: A Case Study of Automated Driving in the Netherlands.” Tech-
nological Forecasting and Social Change 161 (December): 120243. https://doi.org/10.1016/j.tech-
fore.2020.120243.

Soete, Luc. 2007. “From Industrial to Innovation Policy.” Journal of Industry, Competition and Trade 7 (3):
273. https://doi.org/10.1007/s10842-007-0019-5.

Sorokins, Juris, Elina Griniece, and Phebe Dudek. 2018. Responses to the Call for Feedback on “Mission-
Oriented Research & Innovation in the European Union” by Mariana Mazzucato: Analysis Report.
LU: Publications Office. https://data.europa.eu/doi/10.2777/870760.

The Brain Initiative. 2019. “BRAIN 2025 Report | Brain Initiative.” 2019. https://braininitiative.nih.gov/stra-
tegic-planning/brain-2025-report.

The Joint Institute for Innovation Policy, Joanneum Research, Tecnalia, TNO, VTT, The Danish Technolog-
ical Institute (DTI), and Valdani Vicari & Associati (VVA). 2018. Mission-Oriented Research and In-
novation: Assessing the Impact of a Mission Oriented Research and Innovation Approach : Final
Report. LU: Publications Office. https://data.europa.eu/doi/10.2777/373448.

Trein, Philipp, Iris Meyer, and Martino Maggetti. 2019. “The Integration and Coordination of Public Poli-
cies: A Systematic Comparative Review.” Journal of Comparative Policy Analysis: Research and
Practice 21 (4): 332-49. https://doi.org/10.1080/13876988.2018.1496667.

Ulnicane, Inga. 2015. “Broadening Aims and Building Support in Science, Technology and Innovation Pol-
icy: The Case of the European Research Area” 11 (1): 19.

Uyarra, Elvira, Barbara Ribeiro, and Lisa Dale-Clough. 2019. “Exploring the Normative Turn in Regional
Innovation Policy: Responsibility and the Quest for Public Value.” European Planning Studies 27
(12): 2359-75. https://doi.org/10.1080/09654313.2019.1609425.

Veugelers, Reinhilde. 2012. “Which Policy Instruments to Induce Clean Innovating?” Research Policy, The

need for a new generation of policy instruments to respond to the Grand Challenges, 41 (10):
1770-78. https://doi.org/10.1016/j.respol.2012.06.012.

Vinnova. 2021. “Missions - ett nytt satt att mota samhallsutmaningar.” 2021. https://www.vin-
nova.se/m/missions/.

Wallace, Matthew L., and Ismael Rafols. 2015. “Research Portfolio Analysis in Science Policy: Moving from
Financial Returns to Societal Benefits.” Minerva 53 (2): 89-115. https://doi.org/10.1007/s11024-
015-9271-8.

Wanzenbdck, Iris, Joeri H. Wesseling, Koen Frenken, Marko P. Hekkert, and K. Matthias Weber. 2020. “A
Framework for Mission-Oriented Innovation Policy: Alternative Pathways through the Problem-
Solution Space.” Science and Public Policy. https://doi.org/10.1093/scipol/scaa027.

Weber, K. Matthias, and Harald Rohracher. 2012. “Legitimizing Research, Technology and Innovation Pol-
icies for Transformative Change: Combining Insights from Innovation Systems and Multi-Level

40



Perspective in a Comprehensive ‘Failures’ Framework.” Research Policy, Special Section on Sus-
tainability Transitions, 41 (6): 1037-47. https://doi.org/10.1016/j.respol.2011.10.015.

Wright, Brian D. 2012. “Grand Missions of Agricultural Innovation.” Research Policy, The need for a new
generation of policy instruments to respond to the Grand Challenges, 41 (10): 1716-28.
https://doi.org/10.1016/j.respol.2012.04.021.

41



Think Tank DEA
Fiolstreede 44

1171 Copenhagen K
www.dea.nu



