CHAL

UNIVERSITY OF TECHNOLOGY

When theory meets practice in transformative innovation policy evaluation:
experiences from Sweden

Downloaded from: https://research.chalmers.se, 2025-01-22 15:36 UTC

Citation for the original published paper (version of record):

Resende Haddad, C., Wise, E., Arnold, E. (2024). When theory meets practice in transformative
innovation policy evaluation: experiences from
Sweden. Research Evaluation, 33. http://dx.doi.org/10.1093/reseval/rvae059

N.B. When citing this work, cite the original published paper.

research.chalmers.se offers the possibility of retrieving research publications produced at Chalmers University of Technology. It
covers all kind of research output: articles, dissertations, conference papers, reports etc. since 2004. research.chalmers.se is
administrated and maintained by Chalmers Library

(article starts on next page)



Research Evaluation, 2024, 33, rvae059
https://doi.org/10.1093/reseval/rvae059

Article

OXFORD

When theory meets practice in transformative innovation
policy evaluation: experiences from Sweden
Carolina R. Haddad 2+ Erik Arnold®*®

'Department of Technology Management and Economics, Chalmers University of Technology, Gothenburg 412 96, Sweden
2CIRCLE and LU Collaboration, Lund University, Lund 221 00, Sweden

3Technopolis Group, Brighton BN1 1EE, United Kingdom

*Manchester Institute of Innovation Research, Manchester M15 6PB, United Kingdom

SDepartment of Economic History, Lund University, Lund 221 00, Sweden

*Corresponding author. CIRCLE and LU Collaboration, Lund University, Lund 221 00, Sweden. E-mail: emily.wise@fsi.lu.se

1, Emily Wise

Abstract

Government policies increasingly focus on transformative innovation policy (TIP), as programmes are being reoriented towards addressing soci-
etal challenges and contributing to sustainability transitions. Evaluation practices need modification to keep up with this change. While a small
number of frameworks for TIP evaluation have been proposed, building upon different sustainability transition approaches, little is known
regarding the extent to which TIP thinking has been integrated into policy evaluation practice. Hence, there is a need, first, to understand the
implications of TIP for evaluation, based on the TIP literature and, second, to investigate the extent to which TIP thinking is used in innovation
policy evaluation practice, and the main challenges policymakers face in making evaluation more transformation oriented. To do this, we adapt
Edler et al.'s (2012, The Practice of Evaluation in Innovation Policy in Europe’, Research Evaluation, 21: 167-82) innovation policy evaluation
dimensions to create a framework within which to develop an archetypal TIP programme evaluation, based on the literature. We then investi-
gate the take-up of TIP principles in evaluation in the specific case of Sweden. We use a cross-case comparison of three Swedish innovation
programmes, namely the Vinnvaxt programme for sustainable regional growth, Challenge Driven Innovation, and the Strategic Innovation
Programmes, to analyse the extent to which innovation policy evaluation practice aligns with this archetypal framework. Finally, we identify

three challenges policymakers face when trying to reorient evaluations towards being more aligned with this archetypal framework.
Keywords: transformative innovation policy; evaluation; programme evaluation; policy programme.

1. Introduction

The emergence of transformative innovation policy (TIP) has
triggered the development of new programmes and initiatives
targeting societal challenges (Borrds and Schwaag Serger
2022; Schwaag Serger and Palmberg 2022). Examples in-
clude the Swedish Strategic Innovation Programmes (SIPs),
the Dutch Top Sector strategy and Challenge Finland
(Janssen 2019; Schwaag Serger and Palmberg 2022). These
initiatives are designed to use aspects of TIP to enable system
innovation, as framed in the sustainability transitions litera-
ture (Geels 2004; Schot and Steinmueller 2018). Such aspects
include the focus on addressing Grand Challenges, the need
to develop purposeful and directional innovation, and the fa-
cilitation of system-wide transformation, bringing about
changes at multiple structural and systemic levels (Diercks,
Larsen and Steward 2019; Borrds and Schwaag Serger 2022).
Additionally, TIP promotes intervention at all levels of gover-
nance and across policy mixes, and focuses on the involve-
ment of multiple actors (Haddad et al. 2022).

There is now an increasing need to adapt evaluation practi-
ces for TIP (Arnold et al. 2018; Haddad et al. 2022; Janssen,
Bergek and Wesseling 2022) to reflect shifts in innovation
policy thinking (Molas-Gallart and Davies 2006; Haddad
and Bergek 2023). To address this, several frameworks have
been introduced in the literature. Some build on transition
frameworks, such as the multi-level perspective (MLP) and
the technological innovation system (TIS) functions, to ana-
lyse socio-technical system change ex-ante (Kern 2012; Bos,

Hofman and Kuhlmann 2016), to suggest additional func-
tions for ‘creative destruction’ in policy mixes for transitions
(Kivimaa and Kern 2016), or to evaluate the contributions of
policies to building up TIS (Janssen 2019). Other authors
propose principles (Molas-Gallart et al. 2021) or step-wise
frameworks (Haddad and Bergek 2023) for evaluating TIP
interventions. Yet, others suggest schemes for evaluating the
effects of transition experiments (Luederitz et al. 2017,
Williams and Robinson 2020).

However, little is known regarding the extent to which TIP
thinking has been integrated into evaluation practice. Some
authors argue it gets lost in translation (Diercks 2018;
Ulmanen, Bergek and Hellsmark 2022; Bergek, Hellsmark
and Karltorp 2023) so practice lags behind theory, especially
in evaluating innovation policy (Molas-Gallart and Davies
20065 Magro and Wilson 2013).

Edler et al. (2012) analysed innovation policy evaluation in
25 European countries, and found that, although practice
includes both formative and summative elements, it is mostly
summative evaluation that influences higher-level policy
changes, while formative evaluation triggers only minor mod-
ifications. Most evaluations focus on economic and techno-
logical impacts; few include the effects of demand-oriented
policies and innovation diffusion measures. More recently,
Borrds and Laatsit (2019) investigated the extent to which
the 28 EU countries did system-level policy evaluation. They
concluded that only a few countries have developed system-
level evaluations (including The Netherlands, Sweden,
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Austria, Finland, Ireland, and Germany). This limits many
countries’ learning about their innovation systems and
policy dynamics.

To the best of our knowledge, no published study has yet
explored how TIP characteristics are translated to a pro-
gramme evaluation strategy! in practice. This paper aims to
bridge this gap by addressing three research questions:

i) What are some of the key characteristics of a TIP pro-
gramme evaluation strategy according to the literature?
ii) To what extent does current innovation programme
evaluation practice match theoretically derived charac-
teristics of a TIP evaluation strategy?
iii) What are the main challenges involved in adapting cur-
rent innovation programme evaluation practice to TIP?

To address these questions, we start with the Edler et al.
(2012) framework for describing evaluation practice in sec-
ond generation innovation policy (Arnold et al. 2018) and
adapt it to third generation (TIP) characteristics (based on
the literature) to build an evaluation strategy for TIP. We
then use this TIP evaluation strategy framework to do a
cross-case comparison of three Swedish innovation pro-
grammes to analyse the extent to which current innovation
policy evaluation practice aligns with what is proposed in the
TIP literature. Although these programmes—Vinnvixt, the
Challenge Driven Innovation (CDI) programme, and the
Strategic Innovation Programmes (SIPs)—were not originally
designed to be transformative, they have been re-oriented
over time to address societal challenges and have previously
been analysed from a TIP perspective (Grillitsch et al. 2019;
Borrds and Schwaag Serger 2022; Wise et al. 2022; Astrém
and Arnold 2023). These programmes are long-term and in-
volve multiple stakeholders, fulfilling some TIP characteris-
tics (Haddad et al. 2022). Therefore, they serve as interesting
starting points to analyse current innovation policy evalua-
tion practice, given that Sweden is one of the few countries
that have developed system-oriented evaluation practices
(Borrds and Laatsit 2019).

The paper is structured as follows. In Section 2, we adapt
and amend the evaluation dimensions of Edler et al. (2012)
into an analytical framework and reflect on how they differ
between traditional and transformative innovation policy.
Section 3 describes the research design and introduces the
cases covered in the paper. Section 4 presents the evaluation
strategies of the three cases and the main findings of a cross-
case analysis. Sections 5 and 6 discuss and conclude,
respectively.

2. Analytical framework

To analyse the evaluation practices of the three Swedish innova-
tion programmes empirically, we need a framework that covers
the main dimensions of an evaluation strategy for TIP. We,
therefore, rely on the four evaluation dimensions proposed by
Edler et al. (2012): (1) evaluation set-up, which covers the tim-
ing of the evaluation, its purpose and who commissioned it; (2)
policy measures, which relate to the policy objective and target
groups (which we merged with the first dimension); (3) main
questions, which is divided between the topic covered in evalua-
tion (e.g. input/output/outcome) and the type of impact these
topics (such as socio-technical, environmental, or economic) are
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expected to cause; and (4) methods used in the evaluation in
terms of data collection and data analysis.”

We use this framework as it comprises the ‘first steps to-
wards a typology’ of the key characteristics of innovation
policy evaluations (Edler et al. 2012: 168) and is also the ba-
sis of the current Science and Innovation Policy Evaluation
Repository (SIPER 2023). To the best of our knowledge,
Edler et al.’s framework is one of the most comprehensive
approaches to reflect innovation policy evaluation character-
istics. Therefore, it serves as a reasonable starting point to
adapt the characteristics of what would characterize as a sec-
ond framing of innovation policy evaluation to a TIP evalua-
tion strategy. Accordingly, we tweak some of its dimensions
to reflect the insights from the TIP literature. Additionally,
Edler et al.’s framework covers most of the characteristics of
evaluation, as compared for example with previous attempts
to categorize evaluations found in the general evaluation lit-
erature (see e.g. Stufflebeam 2001; Alkin 2013). These
attempts, for example, include categories such as timing,
scope, purpose, and methods, all of which are also covered
by Edler et al., who also tailor such categories to innova-
tion policy.

Table 1 summarizes the key evaluation dimensions and cat-
egories and their connection to TIP. We treat these dimen-
sions and categories as an archetypal TIP evaluation strategy
and consider the extent to which individual programmes
align with them, as opposed to what the literature would con-
sider more traditional and non-systemic approaches to STI
evaluation strategy. In the subsections below, we elaborate
on how each category differs from TIP in relation to these
previous approaches.

2.1 Evaluation set-up

Regarding evaluation set-up, we removed the commissioner
category from Edler et al. (2012), because this does not
change in the context of TIP, and added the scope of evalua-
tion and stakeholder involvement, to highlight the impor-
tance of involving a broader set of stakeholders in evaluation
and learning, beyond traditional R&I actors (cf Haddad
etal. 2022).

The evaluation set-up dimension comprises five main cate-
gories: timing, purpose, scope, level of analysis, and stake-
holder involvement. Regarding timing, evaluation can be
conducted ex-ante, i.e. before the implementation of an inter-
vention, or ex-post, after the implementation of the interven-
tion (Khandker, Koolwal and Samad 2010). It can also occur
during the implementation, in the form of monitoring and in-
terim evaluations. Some also propose a ‘real-time’ approach
for evaluating R&I projects and programmes, in which the
vision of the future and pathways for change are constantly
adapted and reconsidered to reflect intermediate results
(Matt et al. 2023).> More traditional and non-systemic
approaches to research and innovation funding would de-
velop evaluations ex-ante and (mainly) ex-post (Arnold
2004; Magro and Wilson 2013) since such interventions are
based on static theories of change. For TIP, there is a need for
an evaluation strategy that covers processes of monitoring,
interim evaluation and learning since the interventions and
their contexts are dynamic and complex (Wise and Arnold
2022). They could also benefit from a ‘real-time’ approach.

The purpose of evaluations can be summative, assessing
policy for accountability, or formative, aiming to improve
policy by supporting learning (Knill and Tosun 2012).
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Table 1. Key evaluation categories and their connection to transformative innovation policy.

Dimensions® Categories Description Traditional approaches TIP
Evaluation set-up ~ Timing When in the programme’s Mainly ex-post Holistic evaluation
life cycle evaluation occurs, strategy including
i.e. before, during and/or stronger ex-ante and
after the programme has real-time
been implemented. monitoring components
Purpose Why the evaluation is Summative More formative and
developed and by whom it (accountability) developmental
is used.
Scope of the evaluation Clarifies what will be Single policy Elements of the policy
evaluated (in terms of instruments mix (across instrument

Main questions

Methodology

Level of analysis

Stakeholder involvement

Input/output/
outcome

Additionality

Directionality

Causality (how to
address causality)

instruments and
programmes) and the
targeted system it aims

to change.

The level at which the
evaluator will analyse the
effects and impact of an
intervention, e.g. at the
level of projects, portfolio
of projects and/

or programmes.

The actors involved in the
evaluation, e.g. intervention
beneficiaries, funders,
experts, civil society, etc.
What is being evaluated:
inputs (e.g. human and
financial resources),
outputs (first level and
concrete results of a policy
intervention, e.g. number of
patents and publications),
and/or outcomes (the
medium-term consequences
of an intervention that
relate to the programme
goals or aim).

The extent to which
something additional
happened due to policy
intervention, that would
not have occurred without
it. (cp ‘net effect’ or
‘counterfactual’).

The extent to which
technical change addresses
specific problem areas and
solves specific

societal problems

The relationship between
cause and effect and the
different approaches to
establish it.

Intervention at one level

Within-government
agents (e.g. project
participants and/or
programme managers)
Input-output indicators

Input-output
additionality, firm-level
behavioural
additionality

Not very important, on
the assumption that all
technical change is
potentially beneficial

Successionist causality

mix and policy areas)
targeting changes on
broader

socio-technical systems
Nested approach across
multiple levels

Involvement of a
broader range of
stakeholders

Transformative
processes

System-level
additionality

Very important, since
the purpose of policy is
to address specific
societal problems

Complex causality

* Dimensions and categories adapted from Edler et al. (2012) to reflect TIP characteristics. Arrows (
and non-systemic evaluation approaches and what would comprise a TIP evaluation strategy according to the literature.

Evaluations can also be developmental, focusing on ‘adaptive

development’, successively improving the intervention based
on changes in context, the client, or the emergence of alterna-
tives (Patton 2010). Traditionally, STI policy evaluations
have been summative but formative evaluations are more im-
portant in system-oriented innovation policy evaluation
(Borrds and Laatsit 2019). In TIP, the emphasis has so far
been on formative and developmental evaluation (Wise and

Arnold 2022).

) represent a spectrum between more traditional

In traditional STI policy, the scope of the evaluation is typi-
cally of a single policy instrument or programme (Arnold
2004; Flanagan, Uyarra and Laranja 2011), and not the sys-
tem it aims to change. As shown by Borrds and Laatsit
(2019) for the European case, only a few countries go beyond
the analysis of specific instruments to also consider the sys-
tem it aims to change. When the system is considered, they
are often targeting the evaluation of innovation system per-

formance (e.g. of specific regional, technological or national
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innovation systems). In contrast, the TIP literature tries to ac-
count for complex policy mixes (across different policy
areas?), interactions among instruments (sometimes bundled
in programmes), synergies, and conflicts (Janssen 2019;
Haddad et al. 2022). In TIP, these instruments target changes
in socio-technical systems, implying broader systems bound-
aries (Haddad and Bergek 2023). Therefore, considering the
type of system and the systems’ boundaries becomes impor-
tant when defining the scope of TIP evaluations.

Concerning level of analysis, the spectrum differs between
analysing the effects and impact of individual projects or
experiments, at one level and timing, or having a nested and
cumulative approach to the evaluation. Traditionally, re-
search and innovation evaluation is done at the micro-level, i.
e. individual projects or collections of projects (Arnold 2004;
Molas-Gallart and Davies 2006). TIPs, using nested and cu-
mulative approaches, can span multiple levels, from specific
niche experiments and initiatives and projects to programmes
and the combination of programmes over time (Molas-
Gallart et al. 2021).

Stakeholder involvement in traditional STI evaluation
would involve actors close to the programme (Magro and
Wilson 2019), such as project participants, i.e. the direct ben-
eficiaries, and/or programme managers. TIP calls for a
broader involvement of stakeholders, including, among
others, policymakers, service providers, academics, and civil
society organizations (Arnold et al. 2018; Magro and Wilson
2019). This means that a broader range of stakeholders will
be affected and/or affect the intervention itself and, hence,
they should also be considered in evaluations. Consequently,
evaluations should be more inclusive and move more stake-
holders to the centre of the evaluation process, where they
also evaluate themselves (Amanatidou et al. 2014; Magro
and Wilson 2019; Haddad et al. 2022). The involvement of
different stakeholders will also depend on the context in
which the evaluation is developed. This is because the engage-
ment of additional actors in the evaluation can also lead to
conflicts and demand capacity that is not always available
from those performing the evaluation. Stakeholder involve-
ment might be more difficult in countries where programmes
are designed top-down and do not involve citizens or other
non-obvious actors in the policymaking process.

2.2 Main questions

For the main question dimension, which covers both topic and
impact dimensions from Edler et al.’s (2012) original frame-
work, we focus on evaluation categories that differ between tra-
ditional and TIP evaluation, including input/output/outcome,
additionality categories, and directionality (Amanatidou et al.
2014; Janssen 2019; Haddad and Bergek 2023).

We sub-divide the input/output/outcome category between
a focus on input-output measures versus transformative pro-
cesses (or outcomes). Traditional innovation policy evalua-
tions focus on input-output measures such as money spent in
collaboration (input) and the number of outputs resulting
from the collaboration (output) (Amanatidou et al. 2014). In
the TIP literature, ‘transformative processes’, in contrast, re-
fer to innovation and transition processes expected to enable
transitions and for which TIPs should strive (Luederitz et al.
2017; Molas-Gallart et al. 2021; Haddad and Bergek 2023).
Some authors have proposed frameworks for identifying
socio-technical system outcomes, for example, by covering
processes at the niche, regime (and landscape) levels (Kern
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2012; Ghosh et al. 2021), or by broadening the functions of
the innovation system (cf Kivimaa and Kern 2016; Bergek
and Haddad 2022; Elzinga et al. 2023).° This is also closely
related to the type of systemic change the intervention
intends. In TIP, this is broadened towards addressing change
in socio-technical systems that fulfil a societal function
(Bergek and Haddad 2022), as defined in the sustainability
transitions literature (Geels 2004).°

Regarding transformative processes, Bergek and Haddad
(2022) adapt the TIS functions to cover processes related to
sociotechnical system change, as well as structural changes in
actor networks and institutions.” Elzinga et al. (2023) use the
functions as a basis to outline processes that can be used to
assess missions, encompassing programming functions such
as providing directionality, and functions related to inducing
innovation and destabilizing the regime, e.g. related to re-
source mobilization/withdrawn and market formation/mar-
ket destabilization. Ghosh et al. (2021) list a range of 12
transformative outcomes, related to building and nurturing
niches, expanding, and mainstreaming niches, and opening
up and unlocking mechanisms.

Innovation policy has traditionally relied on calculations of
input and output additionality, respectively the additional ef-
fect of public funding on total firm R&D investments, and
the additional output (e.g. in terms of patents, publications,
and sales) achieved by public support (Georghiou and
Clarysse 2006; Clarysse et al. 2009). Another type of addi-
tionality, namely behavioural additionality, measures the ad-
ditional effect of public interventions on the behaviour of
firms and other actors (Georghiou and Clarysse 2006;
Amanatidou et al. 2014). The concept of behavioural addi-
tionality has also been expanded to capture effects of policy
on learning (Clarysse et al. 2009). Janssen (2019) suggests
stretching the concept of additionality to look at how func-
tions are supporting innovation systems creation. In other
words, this entails understanding how policy is contributing
to building up TIS in terms, for example, of strengthening
functions such as entrepreneurial experimentation (e.g. new
entrants in the system), or resource mobilization (e.g. increase
in R&D funding and R&D staff).

Haddad and Bergek (2023) suggest a further stretching to
address system-level additionality in the form of contribu-
tions to changes in transformative processes [e.g. those pro-
posed by Ghosh et al. (2021) and Bergek and Haddad
(2022)], which consider, for example, both innovation and
transition processes, including those related to regime desta-
bilization. This is different from what has been proposed be-
fore, as it suggests that additionality is not only about
attributing the effects of policies for accountability purposes,
but also about supporting policy learning and adaptation.
This would mean assessing the extent to which policy pro-
grammes are able to support change in key transformative
processes. As will be highlighted in the methodology dimen-
sion below, analysing the contribution of programmes in pro-
moting changes in entire sociotechnical systems is the
additionality that evaluators should be looking for. This will
require alternative ways to identify causality and will also be
context specific.

In terms of directionality, TIP emphasizes the importance of
directing change and innovation towards enabling transitions,
which was not previously covered in earlier approaches to in-
novation policy (Weber and Rohracher 2012; Diercks, Larsen
and Steward 2019). Therefore, rather than supporting the
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development of more and faster innovations, policies should
be oriented towards addressing societal challenges (Edler and
Boon 2018). Setting a direction could involve multiple
‘acceptable development paths’ (Weber and Rohracher 2012)
or multiple directions based on different problem and solution
constellations (Wanzenbock et al. 2020). Nonetheless, policy-
makers should prioritize options that contribute to solving
societal challenges over alternative paths that can lead to
unsustainable options (Schot and Steinmueller 2018; Bergek,
Hellsmark and Karltorp 2023).

2.3 Methodology

In relation to the methodology dimension, we focus on cau-
sality, given that for TIP the complexity of both the interven-
tions and the systems in which they intervene make it
especially difficult to isolate the effect of policy on transfor-
mative change (Arnold et al. 2018; Janssen 2019). A crucial
role of evaluations is to explain the causal links between
interventions and outcomes (Weiss 1995; Pawson and Tilley
1997; Funnell and Rogers 2011), and a theory of change
(ToC) should also therefore be considered part of the policy
design (Molas-Gallart et al. 2021). Evaluators of transitions
and missions are converging on the view that ToC-based
approaches are necessary, while specific evaluation tools are
not necessarily different between traditional and TIP evalua-
tions (Arnold and Wise, Forthcoming). Theories of change
should encompass both the logic model, which specifies the
sequence of steps from inputs and activities to outputs and
outcomes, and the causal assumptions behind it, detailing
why and how the links of the logic model are supposed to
work (Mayne 2015). They also need to reflect contextual
conditions, as initiatives targeting transformation are influ-
enced by, among other aspects, the programme’s staff, its or-
ganizational setting, context structures (e.g. sectoral and
political context), as well as exogenous forces, such as land-
scape pressures (Haddad and Bergek 2023).

The traditional approach to impact evaluation is to try to
compare the additional effects of a policy intervention to the
counterfactual, i.e. what would have happened in the absence
of the intervention (Bartle and Morris 2010; White 2010).
Attempts to quantify the additionality of R&I interventions
follow this notion, aiming to calculate the ‘bang for the buck’
of R&D measures (Janssen 2019). However, these
approaches are rarely useful outside simple interventions, say
little about how and why change happens (Pawson and Tilley
1997), and are not equipped to explain long-term transfor-
mative change (Geels 2022).

When it comes to complex interventions (such as TIP),
there is a need for alternative approaches for establishing cau-
sality (Hind 2010). Given the need to incorporate the analysis
of transformative processes and account for system-level
additionality, mechanism-based approaches, e.g. process
tracing, can serve as an alternative to explain causality in
complex programmes (de Oliveira, Lacerda and Negro 2020;
Haddad and Bergek 2023). Geels (2022) suggests that transi-
tion frameworks, such as TIS, MLP and strategic niche man-
agement (SNM), resonate well with critical realist
philosophy, which emerged as an alternative to positivism
and sees reality as based on three realities: empirical (what is
observed and experienced), actual (causal mechanisms gener-
ating events), and real (entities and structures with causal
power). Such ontology follows a generative view of causality,
in which outcomes are explained by underlying mechanisms

acting in a specific context (Pawson and Tilley 1997). Geels
(2022) also argues that generative causality accommodates
multiple types of causation, including complex causality (e.g.
conjunctural, configurational, and event-chain causality).®
This might imply that TIP evaluations should consider using
complementary mixed methods approaches ‘that can accom-
modate various forms of complex causality’ (George and
Bennett 2004: 5).

3. Research design

In this section, we detail the multiple-case design approach
(Bryman and Bell 2015) we used to explore the extent to
which current evaluation practices are aligned with TIP char-
acteristics, focusing on three long-running programmes
funded by Sweden’s innovation agency, Vinnova.

3.1 Selection and introduction of cases

Vinnova develops and implements programmes that contrib-
ute to its mission of building Sweden’s innovation capacity
and contributing to sustainable growth. Since its presidency
of the European Union in 2009, Sweden has shifted policy at-
tention to addressing societal challenges. Already in 2016,
the OECD acknowledged Vinnova’s swift launch of the
challenge-driven innovation programme and other efforts to
shift the focus of research and innovation funding to address
societal challenges (OECD 2016). In recent years, Vinnova
has been actively engaged in the Transformative Innovation
Policy Consortium (TIPC) and OECD working groups that
are exploring and experimenting with new approaches to im-
plement transformative and mission-oriented innovation pol-
icy agendas. This work is reflected not only in new
interventions such as mission-oriented experiments in food
and mobility systems (Larrue 2021; Velasco and Witte 2022;
Boni et al. 2023) and the ongoing design and implementation
of Impact Innovation (Vinnova 2022a), but also in the adap-
tation of existing interventions to tackle newer policy objec-
tives. We analyse three Swedish innovation programmes:
Vinnvaxt, CDI and SIPs. Although they were not designed to
be transformative from the start, the cases were chosen based
on their system-level logic and adoption of transformative
aims (particularly in the most recent generations of these
interventions). The cases also have characteristics worth ana-
lysing from an evaluation perspective. Thus, these cases fulfil
an illustrative function in exploring the alignment of current
evaluation practice with TIP characteristics. A description of
each programme follows.

3.1. 1 Vinnvaxt

Vinnvaxt (initially launched in 2001) promotes sustainable
growth in Swedish regions by engaging triple helix actors in
long-term collaborative initiatives to develop internationally
competitive regional innovation systems in specific growth
areas. With long-term (up to 10 years) funding, the regions
must be able to coordinate and develop new patterns for col-
laboration (between business, academia and the public sec-
tor) that lead to more efficient innovation processes and
more effective system-level action. Vinnvaxt has reoriented it-
self over time to support the Sustainable Development Goals
(SDGs), with most recent initiatives addressing challenges in
the areas of digital health innovation, green chemistry and ag-
ricultural technology. In addition, Vinnviaxt has presented
‘evolving monitoring and evaluation practices’, focusing on
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Table 2. Vinnvéaxt initiatives (by starting points) over time.

C.R. Haddad et al.

Vinnvaxt 2003 Vinnvaxt 2004 Vinnvaxt 2006/8 Vinnvaxt 2013 Vinnvaxt 2016 Vinnvaxt 2019
Robotic Valley Fiber Optic Valley Processum GeolLife Region Automation Region AgTech 2030
Skane Food New Tools for Health Biorefinery Cluster ~ Paper Province Urban Magma DigitalWell Arena
Innovation Network ~ Goteborg BIO Peak Innovation Smart Housing Sméland  Visual Sweden Climate-smart
Uppsala BIO Process IT Innovations  Printed Process Industry

Electronics Arena
Smart Textiles

Triple Steelix

Source: Vinnova.

learning and reflexivity and adapted to cover system-level
effects (Wise et al. 2022: 276).

Vinnvaxt has had six programme calls since 2002—result-
ing in six ‘generations’ of Vinnvixt initiatives—see Table 2.
To date, 21 Vinnvaxt initiatives have been funded, of which
10 have ‘graduated’, and 3 have not proceeded through all
phases.” As of 2023, there are 8 ongoing initiatives. Each
Vinnvixt initiative is expected to have a collaborative vision
and strategy in line with the region’s priorities (as set out in
smart specialization strategies). The programme provides
funding of some €200-800 thousand p.a. and other support
services over a period of (up to) 10years. On average,
Vinnvixt initiatives crowd in ~4 times Vinnova’s investment
(Kontigo 2016), i.e. they attract 4 times as much complemen-
tary funding as Vinnova supplies via Vinnvaxt, and manage
portfolios of innovation and system-development activities
with total budgets in the range of €1.3-45 million p.a.

3.1. 2 Challenge-driven innovation

The CDI programme was launched in 2011. CDI funds vision-
ary projects that address challenges formulated by the organiza-
tions submitting applications, and that contribute to achieving
one or more SDGs. CDI project consortia are expected to en-
compass skill sets and engagement from the political sphere, in-
dustry, the public sector, civil society and research. It is critical
that the different actors involved in the efforts demonstrate a
user and needs perspective, as well as the ability to disseminate
and scale up the solutions/innovations that are developed. With
its strong demand-side perspective and challenge-oriented direc-
tionality, CDI has been classified as a mission-oriented policy
initiative (Larrue 2021).

CDI provides project funding in three stages: (1) initiation,
focusing on developing an idea and planning its development
(up to 9 months); (2) collaboration, developing the partner-
ship further, starting to develop and test innovative solutions
in greater depth (up to 2 years); (3) scaling up the results and
building the business model (up to 2 years) (Ramboll 2020).
These involve increasing levels of state funding, but also in-
creased co-funding from the consortia over time (for a maxi-
mum of 5 years). As of December 2021, CDI had funded 783
projects. Just over 500 had received Stage 1 funding, and just
over 50 had received funding for Stage 3. More than 2,500
unique organizations had participated in CDI, and Vinnova
had granted a total of almost €250 million in funding.

3.1. 3 Strategic innovation programmes

The 2012 Research Bill triggered Vinnova to invite interested
groups of research and innovation actors to propose national
innovation agendas, generating wide interest among potential
participants in establishing new innovation programmes. The
SIPs aim to implement innovation agendas proposed by public-
private partnerships in areas of industrial and strategic

importance to Sweden, while increasing the country’s interna-
tional competitiveness and developing solutions to address
global societal challenges (Vinnova 2022c). They are the most
recent effort from Vinnova (together with the Swedish Energy
Agency and the Formas Swedish Research Council for
Sustainable Development,) in developing innovation pro-
grammes targeting system-wide transformation.

Around 136 agendas were eventually produced. From 2013
on, Vinnova, Formas and the Swedish Energy Agency, invited
proposals for SIPs, which could build on these agendas or other
sources. A total of 17 SIPs were funded (Table 3) for up to
12 years each, depending on positive interim evaluations done
every 3 years. Each SIP runs multiple projects and receives €2-8
million per year in state subsidy. Most projects must be co-
funded by project participants, which almost doubles the
amount invested.

3.1. 4 Governance and evaluation of the programmes

As Fig. 1 illustrates, CDI projects are governed directly by the
funder, while in each of the Vinnvaxt initiatives and each SIP
there is an intermediary organization (often but not always a
public-private partnership) that writes the initial proposal, rep-
resents a cluster of stakeholders, manages the initiative or SIP
and a programme office, and is accountable to the funders. All
three programmes provide multi-stage funding, so the chief
evaluation focus is naturally on the performance (both in terms
of innovation that addresses a challenge but also in terms of sys-
temic action and transformation of the system) of the entities
that get the money. Evaluation for policy learning, on the other
hand, focuses on the programme level.

3.2 Data and methods

This paper uses a cross-case analysis research design (Eisenhardt
1989), based on multiple sources. We conducted 8 semi-
structured interviews in May—June 2022 with policymakers and
practitioners involved in the evaluations of each programme
(see Table 4). Each interview lasted 80-120 min, aiming to un-
derstand details of the programmes’ evaluation strategies.

We reviewed: (1) programme descriptions and the initial
calls for proposal, announcing competitions to take part in
the CDI, Vinnvaxt and SIP programmes (2) call texts on the
programmes’ or funders’ websites'® announcing competitions
open to existing programme participants, (3) the pro-
grammes’ evaluation reports produced by external evalua-
tors, such as Vinnvixt’s (after 3 and 6years) (Vinnova
2021a), SIPs’ interim evaluations (after 3, 6 and 9years)
(Vinnova 2022b), and CDI analysis reports (Ramboll 2020),
(4) Vinnova’s internal documents guiding the process of eval-
uation, including self-report questionnaires and agenda items
for annual reconciliation meetings between programme man-
agers and Vinnova (Vinnvaxt and SIPs), and (5) the calls for
external programme evaluation via public procurement.
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Table 3. SIPs (by starting points) over time.

SIPs 2013 SIPs 2014 SIPs 2015 SIP 2017
Metallic Materials Biolnnovation Drive Sweden Viable Cities
LIGHTer Innovair InfraSweden 2030
Sustainable Production in Sweden IoT Sweden Medtech4Health
Process industrial IT Grafen RE: Source
and automation Smarter Electronic Systems Smart Built Environment
Swedish Mining Innovation Swelife
Source: Vinnova (2021b).
Vinnova Vinnova Yinhovs, Farmas;
Funders Energy Agency
/’_———‘\\\ (/’———‘\\\ (/’_——§\\\
Vinnvaxt CDI SIP Programme
Programme o o e Ml i S F i
21 regional 17 SIPs

Partnerships

Projects

Project portfolios

Individual projects

Project portfolios

O Focus for funding evaluation - ‘> Evaluation for accountability and policy learning
Figure 1. Governance and evaluation levels of the programmes.
Table 4. List of interviews.
No. Programme Role Type of organization
1 Vinnvaxt Policy analyst Vinnova
2 Vinnvaxt Practitioner involved in evaluation Academia
3 Vinnvaxt Practitioner involved in evaluation Academia
4 CDI 2 policy analysts Vinnova
5 CDI Practitioner involved in evaluation Consultancy
6 SIPs 3 policy analysts Vinnova
7 SIPs Practitioner involved in evaluation Consultancy
8 SIPs Practitioner involved in evaluation Consultancy

Information gathered in interviews and review of docu-
ments were summarized in three extensive case reports (one
for each programme) that synthesized programme aims and
provided a detailed description of the evaluation strategy
(elaborating purpose, uses and approaches taken for ex-ante,
monitoring, interim and ex-post evaluation). We then ana-
lysed the cases using the framework proposed in Section 2.
Specifically, two authors scrutinized and coded manually, via
document analysis (Bowen 2009), the case reports to identify
whether and how the evaluations addressed each category of
the analytical framework (highlighting each category as a
comment in the case reports). Earlier drafts of the three cases
were then revised by the third author, as well as by the

interviewees. Additionally, the cases were discussed in two
half-day workshops held in October and November 2022
with Vinnova (respectively, 7 and 6 Vinnova representatives
participated), in which the three authors led discussions of
the main findings from the cases and of lessons learnt from
current evaluation practice in the three programmes. We used
our different data sources as well as feedback from interview-
ees and insights from the workshops for data triangulation.
We then performed a cross-case analysis of the pro-
grammes. First, we established by discussion a specific three-
point scale—low/non-existent, medium, or high—for the de-
gree of alignment between each evaluation category and the
TIP archetypal framework (see Supplementary Appendix A).
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Then, based on these scales, we discussed and agreed, cate-
gory by category, how well each programme’s current evalua-
tion practice would align with a TIP evaluation strategy.

Finally, we identified key cross-cutting challenges relevant
for aligning evaluation practice more closely to an archetypal
TIP evaluation strategy. These were identified based on dis-
cussions with Vinnova during the two workshops and on our
own assessment of key TIP evaluation issues. These chal-
lenges also led us to make improvements in the original ana-
lytical framework. Specifically, we included the importance
of setting the boundaries of the evaluation within the scope
of evaluation dimension, given that TIP broadens the scope
considerably compared to traditional STI policy evaluation
(see Section 2.1).

4. Case analysis: Vinnvaxt, CDI and SIPs

A brief description of each programme’s evaluation strategy
follows, with an overview of main findings presented in
Table 5 below. Detailed case descriptions can be found in
Supplementary Appendix B. Although the three programmes
exhibit TIP-like ambitions and characteristics, none can claim
to be “fully TIP’. As such, we do not expect that their evalua-
tion strategies and existing practices will be fully aligned with
an archetypal TIP evaluation strategy (as portrayed in the
framework in Section 2). However, we do hope to identify
existing practices that would be suitable to build upon, as
well as priority areas for new development in evaluation
practice for the new generation of transformative innova-
tion programmes.

4.1 Description of evaluation strategies

4.1. 1 Vinnvaxt

The Vinnvaxt evaluation strategy encompasses a mix of pur-
poses and approaches over the course of each initiative’s 10-
year implementation period, with a strong focus on learning
and development throughout. The evaluation includes the
use of programme and initiative level logic models to estab-
lish directionality (ex-ante), a robust set of continual moni-
toring activities (involving stakeholders) to promote
continual learning and development over time, regular in-
terim external evaluations (every 3 years) and a final ex-post
evaluation (through self-assessment exit reports and an exter-
nal impact assessment). The programme directionality high-
lights expectations both for new knowledge and innovation
(frame 2), and for more effective actor interactions and re-
newal of the (regional) system—addressing broader societal
challenges (frame 3). As such, the evaluation strategy tracks
traditional indicators of innovation and key events/processes
of systems change. A key feature of the Vinnvixt evaluation
strategy is the palette of continuous monitoring activities in-
cluding active strategic dialogue between Vinnova and the
funded initiatives, and the investment of at least five percent
of Vinnova funding for strategic and reflexive learning
(where external action researchers or consultants provide ex-
ternal ‘constructively critical’ coaching and supporting analy-
sis for the initiative’s management and for the board/steering
group, as well as documenting the story of the initiative and
the contributions it has made to transforming the system).

4.1. 2 Challenge-driven innovation

The evaluation and learning practices within CDI have been an
embedded part of the stage-gate design—ie that an assessment

C.R. Haddad et al.

of results achieved and forward-looking strategy occurs as proj-
ects apply for the next step of funding. The programme has con-
sistently assessed both actor-level and ‘system-level’ innovation
(narrowly defined, see Supplementary Appendix B)—tracking
indicators of innovative capability (e.g. new partnerships,
involvement of customers/users) and innovativeness linked to
societal challenges (e.g. tangible solutions, willingness to invest).
Different expectations are set for different stages of CDI proj-
ects, with the most ambitious expectations on longer-term sys-
tem change in stage 3 projects (demonstrated by addressing
multiple dimensions of systems change'!). In addition, the ex-
ternal programme analysis provided formative evaluation and
insights for future CDI calls. The evaluation strategy is based
strongly on various ex-ante components including the pro-
gramme logic model, selection criteria and CDI programme
principles, which each consortium uses to draft its own specific
project logic model when applying to CDI. The project-level
logic model presents a clearly defined societal challenge whose
solution addresses SDGs, outlines which innovations are tar-
geted, and highlights the collaborative actions to be undertaken
by the consortium of actors to drive system change. The imple-
mentation of these ‘theories of change’ is then followed in con-
tinuous monitoring activities. An ex-post programme analysis
subsequently aims to capture and learn from system-level mile-
stones reached by the projects.

4.1. 3 Strategic innovation programmes

The SIP evaluation strategy uses a blend of formative and
summative approaches over the course of each programme’s
12-year implementation period. The overall programme logic
model and strategic innovation agenda for each SIP partner-
ship establish directionality (ex-ante), which is monitored
over time through annual reporting (of the portfolio of proj-
ects for each SIP) and reconciliation meetings between the
funding agencies and SIP programme offices (focusing on
drawing lessons from actions to date and identifying areas
for further development). Comprehensive interim evaluations
(conducted by external consultants) are conducted every 3
years, with slightly different foci for each. The first interim
evaluation (after 3years) is formative—assessing the estab-
lishment phase and shedding light on the programme’s
strengths and potential for improvement. The second interim
evaluation (after 6 years) is the most comprehensive, includ-
ing both summative (assessing results and early signs of
longer-term effects from the SIP investment) and formative
(related to programme strategy and organization) aspects.
The 6-year interim evaluations also include a policy learning
exercise to analyse how SIPs were contributing to key pro-
cesses of sustainability transitions. The final interim evalua-
tion (after 9years) is primarily summative and includes
recommendations on the closing phase (and exit strategy) for
the SIP. Two key features of the SIP evaluation strategy are
the multiple levels of analysis (projects, SIPs, meta-
evaluation) pursued in the interim evaluations that would en-
able a nested approach to evaluation, as well as the experi-
mental policy learning on system transitions that was
conducted as part of the 6-year interim evaluation.

An overview of the evaluation strategy characteristics for
all three cases is presented in Table 5 below.

4.2 Cross-case analysis

Based on the case analysis (see overview in Table 5), in this
subsection, we analyse how well the evaluation strategy of

Gz0z Aenuer g0 uo 1sanb Aq 0EEYZ6//6509BA/|EASSSI/SE0 L 0L /I0P/3]21LB/AS)/W0D dNo"olWapeoe.//:sdny WoJl papeojumoq


https://academic.oup.com/rev/article-lookup/doi/10.1093/reseval/rvae059#supplementary-data
https://academic.oup.com/rev/article-lookup/doi/10.1093/reseval/rvae059#supplementary-data

When theory meets practice in transformative innovation policy evaluation

Downloaded from https://academic.oup.com/rev/article/doi/10.1093/reseval/rvae059/7924330 by guest on 09 January 2025

(penunuoo)

saLreyauaq pue syuedonied uo Apsowr
Sursnooj peajsur ‘s1opjoyayels jo aduel peoiq
B 19A0D 10U $90p £321e1IS UOIIEN[BAD SIS Y

yoeoidde parsou

[enualod e sayedipur £353e13s UOLIEN[BAD SJ[S Y],
(]oas] :1e30133¢e

ue 18 pa1apisuod are s109(o1d) swwrerdord yoes

JO UOIIBN[BAJ Y3 UO SNJ0J SUONBN[BAD WIIAIUI Y ],
s109(o1d pue swrwerdord

JO [9A3] 33 3& 2UOP SI FULIOIUOW FULLINOIY
swwersoid jo

[9A3] Y3 3B JUOP SI UOLIBN[BAD JJUB-XY]

syuownsut djdnu

19A02 353 ], *saxtwt £do1]0d 2113u9 J0u pue ‘(£o1j0d
LLS Aprewtid) sogusjjeyd [e39100s [8qO[3 01
SUOIIN[OS [qBUIEISNS UO PISNIOJ ST UOIIBN[BAI I ],
uapamg 10j ouelrodur

518218135 JO SBAIE UO PISNI0j—SIWWeId

-o01d uoneaouur JuaI9JJIp Y3 ur pageduo

SI010® JO WaIss Ayl UO SI uonen|ead jo 3dods ayJ,

*9ATIBWILINS PUB JATIBULIOJ
Suraq usamIaq ATBA SUOIIEN[BAD WLIDIUI Y],
‘sanLIoyIne gurpuny

ay3 yam s nsax oy uo dn-mofjoy pue Suruued
swwerdord Suraoxdwi Je swire 31 se ‘UOLIEN[BAD
9AIIBULIOJ JO SONISLIIOBILYD SMOYS SULIOITUOIN
‘[eo$ 3oedw [e1ouad s swwerdord ay3 03 uonear
ur s3oedwir pue s3ynsax pa1oadxs urejdxoa se [[om se
‘SIS 210W 1O JUO YIIM PIIBIDOSSE SI J[§ OB MOY|
aquidsap 03 asodind ay3 sey uonen[eAd djue-X7x
(s1894 ¢ puE ‘9 ‘¢ 191JE) SUOLIBN[BAD WILIdIUL
¢(s3uneat UONBI[IOUO0I [enuue pue surodar
snjels) Surioliuow ‘(auop A[[ewioy Jou) yue-xx

*938e1s yoea JO pud ay3 38 Junrodar dAIXIPal 9y Ul
pue [apout J130[/AI[EUONIIIP UO SUOISIDIP [elIIUI
ay3 ul A[1e[nd1Ied—IUSWIA[OAUL IP[OYIY IS
$98BIN00UD 43918135 UOTIEN[BAD [(]D YL

[249] swweidoxd
oy 1e Suruies] swiojul sisd[eue 3sod-xq
s309[01d [enpraipur uo si sisA[eue Jo [9A9] Y I,

uoneAOUUI YSNOIYI

93ud[[eyd 9Y3 SSAIPPE 03 UOHIN[OS B JO JUI[EdS pue
Juawdo[aAdp UO Pasndo] AJurew ST UOBN[BAD Y [,
a3ud[[eyd paiddiel

ay3 Suissaippe ul padesud s1010k JO WIISAS

33 U0 pasndoj st uonen[ead ay3 jo adoss ay,

([oa9] 309l01d)
sAnEWWNS Os[e pue ([943] swwerdoxd)
9AIIBULIO} UO Pasndoj sask[eue 3s0d-xq
SWIE JAIIBUWLIOJ UO PIsndoj uLioIuoI

[opout 2130] swwreidoid 01 uone[a1 ul (jopow d130]
[949]-300[01d ySnoay3) s30930 pue synsar pazdadxo
pue ([enuaod pue s1030e pazijiqour) syaSuas
ndur pue (93us[[eyd oy1dads) LjeuondaIIp Y3
8uiquidsap jo asodind oy sey uonen[eas ue-xz
STWITE 9ATIBULIO]

Aprewnad sey £393e13s uonEN[EAS [(QD

1s0d-xa pue ¢(3oyerp o13a1ens
pastwr] pue sirodar snjels) Sunrojiuow ‘dlue-xg

9AIIBIIIUT IXBAUUIA [OBJ 03 payoe1e
SIOUDIBISIT UOTIOL SIA[OAUT SULIONUOW SULLINIIY
JUSWIIAJOAUL JOP[OYaY IS JO 33139p 3uoals

© 10J S[[Bd £391B11S UOIIBN[BAD IXBAUUIA Y[,

yoeoxdde Sunsau ou

*9°1 ‘[oA9] swwre3oad 9yl 1e SOAIIBIIIUL IXBAUUIA
JUDI9JJIP SSOIDE SIsA[euE pairwil] Yaim ‘s109loxd

JO UOIII[[0D S DALIBIIIUL I3 ST SISA[BUE JO [9AJ] Y ],

SIUSWINIISUT JUIIAJTP IAJOAUT Ued YOTYM ¢(£o170d
LLS Aprewinid) ssouaA1Idajgo walsks pauoyiduanls
PUE [BMIUIT UO PISNIOJ ST UOTILNBAD Y],
Y33ua13s Jo eare [euoIdal

S ,QATIBIIUL 9Y) Ul Pa3ESUD SI010. JO WIISAS

93 UO pIsnd0j st uoren[ead y3 yo adods Ay,

UOTIBN[BA AIIBULIOJ
PUB 9AIIBWWINS UO PIsnd0] suonen[ead 1sod-xg
(SIUSLUSSISSE IATIBWILUNS JWOS YIIM) JAIIBWLIO)
8u1aq UO Pasnd0j Os[e SUOTIBN[BAD WILIANU]
[e3UawdO[PAIp puE JAIIBWLIO} ‘QAIIBWIWUNS

JO SO1ISLIgIOBIRYD SMOYS SULIOIIUOW SULLINJIY
sasodand juazagip

SOAJOAUT £391B13S UOLIBN[BAD IXBAUUIA

3s0d-x0 pue ‘(s1ea£ 9 pue ¢ 193j8) UOLIBN[BAD
wiRIul ‘GULIoIIUOW SULLINDIT ISNGOT ‘93ue-XH

juauwaAjoAUr

Iop[oyaeIg

SISAJeUE JO [9A9]

UOTIBN[BAD 2}
Jo adoog

asoding

Sutwi], dn 39s uonenjeay

sdIS

1dd

IXBAUUIA

soL108918) suoIsuIwI(]

's9169111S UOIIEN|BAS JO MBIAIBAQ G d]lqe ]



C.R. Haddad et al.

10

Downloaded from https://academic.oup.com/rev/article/doi/10.1093/reseval/rvae059/7924330 by guest on 09 January 2025

£3851e135 UOLIEN[EAD AU}
Ul passaIppe A[[euLIo] 10u st A1rjesned 194 ‘93ueyd

£851e135 UOLIEBN[BAD 93 UI PIssaIppe
A[ewrzo] 10u st L11]esned 194 93UBYD [9A3[-UIAISAS

PassaIppe A[[eulio] 10U ST AJ[[BSNBY) o  [QAJ[-WAISAS JAIIB[NWND YOBI} 03 SPOYIAW JO XTI o oe1 01 spoylowr (aanedfenb A[urewnid) jo XTI o Arpesnen) A3ojopoyloN
(SwaIsAs [BO1UYI23-01008 JO [9AI] Y3 IB UBYI
19181 SUOTIN[OS JATIBAOUUI UO ST SND0J 33 Inq)
£3d91e135 UOLIEN[EBAD [opou 21301 umo s 3d9loxd ay3 y3noys 43s3ens [opouw J130] UMO s dA1IEIIUL Y3 Y3noay3 £391e13s
33 UI PIsSIIPPE 10U SI AU[BUONIAINT o UOTIBN[BAQ O UI PISSAIPPE ST AI[BUONIAII(T o UOTIBN[BA O} UI PISSAIPPE ST AI[BUONIAI(T o Areuonsang
‘gurrojruowr SuLLMOAI
a3 ut asodand siy3 10§ passauiey
JU21X3 PajIWI| B 01 Inq AjeuonIppe sisA[eue a3 3q pnod [opow 1a£e[ Y3 Y3noy3[e ‘uonen[ead
J19A0D SUOIIBN[BAD WILIAIUI T1BIL-¢ PUB -9 Y1 A[UQ ur parnided A[[ewio Jou st AJ[RUOBIPPY o SY3 Ul PassaIppe A[[BWIO] J0U ST AJ[RUOLIPPY Aneuonippy
*SUTBYD dN[BA PUE SILIISNPUI SSOIOE (98ueyd [9A9]-WAISAS 01 UOIINQLIIUOD
UOIIBIOQE[[0D 03 PIINGLIIUOD OS[E IARY LY ], "seale pue sdouewIorad uonEAOUUI JO SWLIAY UI
513518135 P219318] J19Y) Ul UOLIBZI[IqOW 90IN0ST [10Q) SuI21845009 UONBAOUUI Y JO SSIUIAIIIIJID
pue Juawdo[243p 93pajmouy] 03 SUNNQLIIUOD UIIq ay3 pue uoneziedads Jo seare suoigar
3ABY SJIS Y3 IBYI S2IBIIPUI UOLIBN[BAD 1BIL-9 AT o a3 Suruayiguals 01 paInqgriuod sey swweidord
Areauswriadxa Suop SI “1oAamoy ‘SIy sa3ua[[eYyd [83191008 ZUISSAIPPE O3 9Y3 183 9IBIIPUI SINSIT UOTIBN[BAI Y], o
'$95$9001d JUSWaSEUBW UONISUBI] PUB WAISAS  PUE SHI0MISU J0I0B Mau uruiiof 03 s3109foxd aya jo 3w J9A0 (SIWOIINO) SIUOISI[IW
UOHIBAOUUI 93 JO UOIDUNJ Y3 UO PIseq ‘s3ssadord uonNQLIIUOD Y} UO ID3[JAT SI[NSIT UOLIBN[BAS Y], o s3yS1y8ry 310dax Juswssasse-J19s 3150d-x3 Y],
aATIEWIO)SURI) 01 SUNNQLIIUOD ST JIS Yoed  AIdeded uoneAOUUl PUEB [9A3[-WIAISAS JO SI0IBIIPUI UOIBAOUUI $SAUISN( PUE [BI130[0UYd)
MOY 01UI S}OO] UOLIBN[BAD WILIANUI 1BI4-9 3] o pUE sINdINO uoneAOUU [EUONIPEI] UO BIBP 109[[0D  JO suSis uo dn-mo[[0] SUOIeNn[eAd WIIdIUI [BUIANIXY o
szo3ed1pul ndino pue ndur [euonipen s110da1 JuawIsSsasse-J[os pue s£dAIns 3s0d-x7 o (Jopour 19£E[) SAW02IN0/SAUOISI[TW
uo Apsow £a1 pue s109(oxd 93 uo sonsmels $109JJ3 [9AJ[-WAISAS JWOS IpN[dUT 4] ‘sI101BIIpUL [0A9]-wId1s4s JO s101BD1pUT 2ALIBII[END pUE
JO UOND3[[0d Y3 U0 $3snd0j Jurroruow uLlmddy o  Indino pue indur uo sndoj JuLioJUOW JULLINDYY o  (SUOBEBAOUUI JO Joquunu ‘suonedrjqnd jo requinu
‘uonen[eAd Yy} (91ue-x29) 11818 SIUAUIISIAUT (J29Y Paseaoul "3°3) s103ed1pul
J0 Surwmn a3 uo Surpuadap A1ea 1039180 a1 1e [opow J130] s 303[01d a1 yam paysijqeIsa ndino pue indur [euonipen y1oq s109[[0d sowooino/nd
sawoonoandinosndul Jo UOLBIOPISUOD Y], o  dTE sowodIno/ndinoandur Jo uORIIPISUOI Y], o (Suntodas jenuue ySnoiyl) Surrojiuow SULLINDNY -mopnduy  suonsanb urepy
sdIS an IXBAUUIA sar103a18) SUOISuAWI(]

(penunuoo) °g ajqey



When theory meets practice in transformative innovation policy evaluation 1

Table 6. Alignment between innovation programmes evaluation strategy
with TIP evaluation.

Programme alignment

Dimension Categories Vinnvaxt CDI  SIPs
Evaluation Timing
set-up Purpose

Scope of the evaluation
Level of analysis
Stakeholder involvement
Main questions Input/output/outcome
Additionality
Directionality
Causality (how to
address causality)

Methodology

Inexistent/low, Medium, [l High.

each programme is aligned with the TIP evaluation dimen-
sions introduced in Table 1, using the thresholds defined in
Supplementary Appendix A. Table 6 shows the main findings
across cases.

In the evaluation set-up dimension, the programmes use
different timings of evaluation with different purposes.
Vinnvixt has more formative and developmental purposes
than the other programmes, so its evaluation strategy
includes a variety of ex-ante, monitoring, interim and ex-post
evaluation activities. Strong ex-ante and recurring monitoring
components contribute to strong reflexive practices. CDI fo-
cuses on ex-ante evaluation via stage-based project selection
criteria but also takes account of results ex-post, focusing less
on monitoring. CDI analysis activities are primarily for learn-
ing and development, but also have some summative charac-
teristics. Ex-ante assessment of the SIPs is confined to the
proposal stage, and monitoring is done via traditional status
reports. The interim evaluations in years 3, 6 and 9 track the
SIPs through their long life-cycles, with the focus of evalua-
tion evolving from a predominantly formative to a more sum-
mative style over the 9 years of the cycle.

The scope of the evaluations covers particular projects and
programmes rather than inter-linkages with other pro-
grammes or contributions to other objectives beyond re-
search and innovation policy. And although the scope of the
programmes (particularly Vinnvixt and SIP) is on various
types of systems and system-level change, none of the pro-
gramme evaluations has the scope of broader socio-technical
systems, instead focusing on geographic, challenge-driven or
thematic innovation ecosystems.

The evaluation strategies work at different levels of analy-
sis. Vinnvidxt evaluation focuses on individual initiatives’
project portfolios over time and does not compare across ini-
tiatives. The CDI evaluation strategy addresses the individual
projects at different stages of implementation but does not
group them by challenge or thematic areas. At the whole-
programme level, there is interest in how well the CDI fund-
ing works. The SIPs seem to be on the way towards a more
nested approach to evaluation. The overall SIP programme is
a collection of individual SIPs, each with its own portfolio of
projects. Its evaluation strategy covers these different levels at
different times. Recurring monitoring is done at the level of
projects and SIPs. The 3-yearly interim evaluations address
the level of the individual SIPs. The overall SIP programme is
tackled by meta-evaluations of the groups of individual SIPs
started at the same time. In each case, the main weight of

evaluation effort is at the level at which funding decisions are
made, namely initiatives in Vinnvixt, projects in CDI, indi-
vidual SIPs in the SIP programme.

All three programmes have some stakeholder involvement
in the evaluation over and above participants, but not the
more inclusive participation anticipated in the TIP literature.
Vinnvixt is the most active in promoting broader stakeholder
involvement, including not only programme leadership and
advisory groups, but also action researchers ‘attached’ to
each initiative (who, in turn, involve other participating
stakeholders in reflexive processes). In CDI, both initiative
participants and external experts are involved in the ex-ante
evaluation. Programme monitoring is handled by the initia-
tive management; ex-post evaluation is conducted by external
consultants, with the involvement of initiatives’ stakeholders
and the programme team at Vinnova. The involvement of
stakeholders is limited. The SIPs do not involve a broad range
of stakeholders in the evaluation, which is centred around
each SIP programme management and project participants.

For the ‘main questions’, the programmes use traditional
input and output innovation indicators (e.g. R&D invest-
ments and patent applications) in traditional status reports
and the interim evaluations of SIPs and Vinnviaxt. The evalu-
ation of outcomes differs, based on the timing of the evalua-
tion and the specific conceptualization of the target system
used by each programme (or for evaluation purposes).
Vinnvixt uses a regional innovation system perspective and,
during its monitoring activities, looks at systemic processes
that resemble the TIS functions as part of its ‘layer model’
(see Supplementary Appendix B and Wise et al. 2022). CDI
follows the definition of system innovation proposed by
Miedzinski, Mazzucato and Ekins (2019) and assesses five
dimensions of ‘system innovation change’ (again, not the
same as transformative processes as defined in TIP) in a cu-
mulative exercise that inform the selection of projects
through the later stages of the stage-gate process. The SIPs do
not have a common definition of system outcomes. However,
the 6-year interim evaluation includes an experimental analy-
sis of transformative processes (based on TIS functions and
the transitions management literature), so systemic and trans-
formative outcomes are considered to some degree.

Based on their system understanding, the evaluations also
report on how the programmes contributed to systems
change (using their specific views on systems). For Vinnvixt,
the evaluators look at the contribution to the regions’ areas
of specializations as well as to the build-up of the triple helix
model of innovation. In CDI, the evaluators report that indi-
vidual projects have been able to develop knowledge and col-
laborations around specific solutions (not necessarily looking
at the impact of these projects on innovation systems). For
the SIPs, the evaluators highlighted that the programmes
were able to develop knowledge and mobilize resources in
their areas of strength. Additionally, they contributed to the
build-up of new networks across industries and value chains.

(System-level) additionality is not formally addressed in the
evaluation strategy of any of the programmes. While some
additionality assessment is done in the SIPs interim evalua-
tion, the process of assessment is not quantitative. From a
TIP perspective, the programmes do not directly account for
directionality. In CDI, directionality is assessed ex-ante in the
stage-gate approach, where directionality is a criterion for se-
lection. Both Vinnvaxt’s interim evaluation and CDI’s stage-
gate assessments allow some degree of re-orientation.
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However, none of the programmes makes an assessment re-
garding the long-term direction of innovation and sys-
tem change.

As to the methodology dimension, the programmes’ evalu-
ation strategies all include a variety of methods for data col-
lection and analysis, but none of them formally accounts for
causality by providing a deeper description and analysis of
how the initiatives/projects/programmes contribute to
changes in sociotechnical systems. This is perhaps because all
of the programmes were conceived within the second genera-
tion of innovation policy—relying on linear logic models
(where more innovation is better) instead of using theories of
change that describe how the intervention is expected to lead
to changes in the system which are viewed as necessary in or-
der to address the targeted challenge.

5. Discussion

Our cross-case analysis shows that some aspects of TIP evalu-
ation are already integral parts of Vinnova’s existing pro-
gramme evaluation practice (e.g. a robust set of activities to
foster ongoing reflexive and participatory monitoring in
Vinnvixt, ex-ante requirements for clearly defined direction-
ality in CDI, and a system-wide scope and policy learning on
transformative outcomes in SIPs). However, some cross-
cutting challenges remain in becoming more aligned with
TIP: (1) conceptualizing systems and outcomes, (2) develop-
ing transformative theories of change, and (3) addressing
system-level additionality and directionality. While these
challenges are evident in the findings from the cross-case
analysis, they are not necessarily generalizable to other con-
textual settings. Therefore, the framework should be tested in
other contexts o check whether such challenges are also iden-
tified elsewhere. Below, we discuss these three challenges and
reflect on the implications of the analytical framework for
TIP evaluation, while highlighting some opportunities for fu-
ture work.

5.1 Conceptualizing systems and outcomes

The first challenge is related to the conceptualization of sys-
tems and outcomes used in the programmes. We argue that in
order to have a more TIP-oriented evaluation strategy, eval-
uators need to consider the scope of the system in focus, as
well as the type of system changes and outcomes the pro-
gramme is targeting (which should be considered already dur-
ing the design phase of the programme). Indeed, as
highlighted by Molas-Gallart et al. (2021: 436), “specific poli-
cies, their implementation, and evaluation should be coherent
with the stated research and innovation policy objectives (di-
rectionality, societal goals, and system impact)’. As men-
tioned in Section 4.2, we found three different views on
systems which influence and serve as bases for the evaluative
strategies of the three Vinnova programmes and, hence, how
they analyse outcomes. Vinnvixt follows a regional innova-
tion system approach using seven categories of system effects
(Wise et al. 2022). CDI follows the definition of system inno-
vation by Miedzinski, Mazzucato and Ekins (2019), analy-
sing how projects addressed different dimensions of system
change. The SIPs seem to use a mix of the sectoral and the
technological innovation system approaches. The evalua-
tions, therefore, have reported on the outcomes based on
these views of systems, i.e. on the build-up of regional
(Vinnvaxt) and technological/sectoral innovation systems
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(SIPs) and the contribution of these collaborative efforts to
broader system-level change processes, and the contribution
of projects to some system-level aspects, narrowly de-
fined (CDI).

While using different understandings of systems is not
problematic, adapting programmes to be more transforma-
tive means having a broader perspective on systems and the
outcomes they aim to achieve. Here we apply the definition
of systems used in the sustainability transitions literature, fo-
cusing on the transition of entire sectoral socio-technical sys-
tems of production and consumption (e.g. the energy or
transport sectors), where outcomes are understood as innova-
tion and transition processes that enable change in socio-
technical systems (Luederitz et al. 2017; Molas-Gallart et al.
2021; Haddad and Bergek 2023) in order to fulfil key societal
functions (see Geels 2004), as discussed in Section 2.2. This
definition of system innovation seems to be widely accepted
in the TIP literature (Schot and Steinmueller 2018; Diercks,
Larsen and Steward 2019; Haddad et al. 2022).

Another branch of TIP research, the mission-oriented inno-
vation policy (MOIP) approach, can use a different under-
standing of the system(s) targeted by TIP. For example,
Miedzinski, Mazzucato and Ekins (2019) define system inno-
vation as a collection of innovations that have transformative
potential. In that case, the focus is not on socio-technical sys-
tems (or innovation systems) as such, and it is not clear what
the target is. The authors list a few dimensions of change re-
lated to their view on system innovation, including culture
and values, regulatory framework, infrastructure and produc-
tion systems, business models, technologies, products, and
processes. However, these elements are simplifications of
some of the processes that could be analysed and are not as
comprehensive as, for example, the TIS functions. Other
researchers seem to understand a third-generation MOIP as a
way to re-orient innovation systems (technological, sectoral
or national) towards addressing societal missions based on
grand challenges (Mazzucato 2016; Kattel and Mazzucato
2018; Mazzucato 2018). These papers, however, focus more
on the general characteristics of missions rather than on eval-
uation, and they do not propose any specific framework
(such as the transformative outcomes or TIS functions) for
assessing mission outcomes.

More recently and similar to other TIP scholars (e.g.
Ghosh et al. 2021; Bergek and Haddad 2022), Elzinga et al.
(2023) proposed using the innovation system perspective as a
basis to assess mission progress. As mentioned in Section 2.2,
the authors propose a set of (9) functions divided between
programming (e.g. directionality and coordination) and per-
formance functions (related to processes such as knowledge
development and entrepreneurial experimentation, as well as
processes related to destabilization).

Our point here is that policymakers and evaluators should
be careful when delineating the type of systems and the scope
of systems change processes they are targeting, especially if
the goal is to make programmes (and their evaluations) more
TIP-oriented. The type of outcomes evaluators should be
looking for in TIP are those processes contributing to socio-
technical system change. In this regard, while there is no
problem in working with different conceptualizations of sys-
tem outcomes, it is helpful to be clear which is being used in
order to adopt a consistent approach.
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5.2 Developing (transformative) theories of change

The second challenge is to develop transformative ToCs.
Within this challenge, two main issues can be highlighted.
We observe that all three programmes’ evaluations rely
mostly on logic models rather than complete theories of
change, which would specify causal mechanisms and contex-
tual influences, as well as consider unintended effects. The
logic models found in the three Swedish programmes provide
overviews of the logic behind the programme by highlighting
some of the expected outputs and outcomes of the pro-
grammes, but do not specify causal mechanisms. Mayne
(2015) would call this an ‘overview ToC’, which represents
just an intermediary version of the ToC, which should be
complemented by a causal ToC showing the causal link
assumptions. When dealing with more complex programmes,
Funnell and Rogers (2011) suggest some alternatives to por-
tray complex ToCs. These include using diagrams from sys-
tem approaches, such as system dynamic models, or
developing an emergent theory of change, which should be
adapted during programme implementation. In the three
Swedish programmes considered, however, the logic models
simply describe in general terms inputs, activities, outputs,
and outcomes and do not consider causal mechanisms.

Other insights on how to design more transformative ToCs
have also been put forward in the TIP literature. For exam-
ple, Haddad and Bergek (2023) propose a framework that
incorporates the development of a programme theory for TIP
interventions based on the combination of the realist ap-
proach and ToC. Following the authors’ suggestion, the ToC
is complemented by the identification of causal mechanisms,
underpinned by the transformative processes, such as those
proposed by Bergek and Haddad (2022) and Ghosh et al.
(2021) (see Section 2.2). TIPC has also developed a hand-
book on how to design transformative theories of change
(Boni et al. 2021), also relying on the transformative out-
comes proposed by Ghosh et al. (2021).

An additional issue that will need to be taken up when de-
signing more transformative ToCs is the need for them to re-
flect contextual influences and the framing (or boundaries) of
the system changes that are targeted. This would include ac-
knowledging that innovation programmes are built around
specific sectors and political and economic contexts, as well
as being influenced by context structures and landscape pres-
sures. This is because most of the current innovation pro-
grammes are path-dependent and based on policy layering.
Rohracher, Coenen and Kordas (2023) specifically look at
how the SIPs have been based on layering practices. This
makes contextual influences particularly relevant when de-
signing more transformative ToCs.

5.3 Addressing system-level additionality and
directionality

The third shortcoming relates to the assessment of system-
level additionality and directionality Our findings show that
these two categories, which belong to the ‘main questions’ di-
mension of the framework, are addressed to a limited extent
in the evaluation strategies of the three programmes.
Regarding additionality, the need to address behavioural
additionality has already been discussed extensively in the lit-
erature, but evaluations still fail to capture it at the system
level (Gok and Edler 2012; Amanatidou et al. 2014). Our
analysis showed that only the SIPs considered additionality,

but to a limited extent, as this was focused based on partici-
pants’ perception of how the programme contributed to
bringing additional inputs and actor-network effects.
According to the literature, covering system-level additional-
ity, in contrast, would require going beyond these aspects to
understand the contribution of the programmes to transfor-
mative processes (Haddad and Bergek 2023). For example,
evaluators could investigate how the programmes contrib-
uted to changes in actor networks, in terms of entry of niche
actors and reorientation of incumbent actors towards sup-
port transitions, or the impact it had in entrepreneurial exper-
imentation and market formation processes. This could be
done, for example, by unpacking the causal mechanisms at
play using process tracing methods. The transformative ToC
and the type of system change the programme is targeting,
previously identified when scoping the evaluation (see
Section 5.1), can also serve as a baseline to inform additional-
ity assessment. The TIP literature provides more guidance on
how to address additionality at the system level, as discussed
in Section 2.2 (Janssen 2019; Haddad and Bergek 2023).
However, there is a lack of empirical applications operation-
alizing and illustrating the approaches proposed by these
authors, which should be addressed in future research.

The cross-case analysis shows that directionality seems to
be considered more in relation to ex-ante evaluations than in
later evaluation stages (although it to some extent contributes
to the reflexivity of the Vinnvixt and CDI programmes dur-
ing their implementation). Given the long-term nature of sus-
tainability transitions, considering directionality in the
evaluation should also be focused on assessing the direction
of change the programmes are enabling. Even if some of these
changes might only be seen (long) after specific programmes
are finished, evaluations should be able to capture early signs
of change. As discussed in Section 2.2, some approaches can
be used in order to do this, e.g. assessing transition pathways
(Turnheim et al. 2015; Geels et al. 2016). However, to the
best of our knowledge, no evaluation to date has tried to ap-
ply any of these approaches.

It is worth noting that the operationalization of additional-
ity and directionality in any TIP evaluation strategy is also
connected to how interventions define systems, as well as
how clear the ToC is, given that it specifies how the pro-
gramme is supposed to work and contribute to transforma-
tive change.

5.4 Implications of the analytical framework for
TIP evaluation

As we mentioned in Section 2, we adapt the framework pro-
posed by Edler et al. (2012) to develop an analytical frame-
work to identify the main characteristics of an archetypical
evaluation strategy for TIP. The framework allowed us to
identify several key issues underlying the Swedish innovation
programmes and to reflect how they align with this archetypi-
cal model, in case they were to be designed for TIP purposes.
We acknowledge that the dimensions portrayed in the frame-
work are non-exhaustive, and additional dimensions might
be needed in the future. For example, the framework could
reflect the evaluation of policy mixes. This is particularly key
in TIP evaluation, as the interaction of policy mixes is rele-
vant for transformative change. Rogge and Reichardt (2016),
for example, identify three building blocks of policy mixes:
(1) they are composed of elements such as policy strategies
and instrument mixes, (2) these elements are results of policy
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processes, (3) both elements and processes can be described
by their characteristics such as coherence, credibility, and
comprehensiveness. All these building blocks can have impli-
cations for TIP evaluation and should be considered in future
work. This is especially important given that, while STI pol-
icy has taken up the need to transform entire sociotechnical
systems to address societal challenges, doing so will need to
go beyond the remit of STI policy (OECD 2023). Therefore,
STI policies will need to be combined with policies from
other domains, such as environment and climate.

Another dimension that might need to be considered is pol-
icy coordination. This is not only related to the coordination
of policy mixes, but also to how policy is implemented
around different levels of government, i.e. local, regional, na-
tional and supranational, but also within different agencies
and ministries (Arnold and Barker 2022). This will also bring
additional complexity to the evaluation. Coordination is also
particularly relevant when considering context in evaluation,
given that governments’ structures and operations, as well as
political systems, impact how programmes are designed and
implemented.

Including these categories will also affect other dimensions
of the framework. For example, evaluating entire policy
mixes and coordination will also have consequences for the
scope of the evaluation. Among other things, the scope will
need to be broadened to account for new instruments beyond
STI policy, their interactions, and how they affect and are af-
fected by changes in socio-technical systems. Moreover, the
pool of stakeholders will be bigger, e.g. due to the involve-
ment of different ministries, agencies and other actors.
Further, contextual factors will become even more critical,
given that factors such as path dependencies among minis-
tries and industries have the potential to affect policy imple-
mentation and their capacity to promote change. This will
also put great demand on ToCs, which will need to be
adapted to reflect such interdependencies and complexity.

6. Conclusions

This paper looks at the theory and practice of TIP evaluation
and makes three main contributions, with implications for
policy and programme design, evaluation practice and future
knowledge development. First, we propose an analytical
framework describing the main dimensions and characteris-
tics of an archetypal TIP evaluation strategy. Specifically, we
tweak Edler et al.’s framework and reflect how evaluation
dimensions such as evaluation set-up, main questions and
methodology differ for TIP. The changed characteristics in
the proposed analytical framework for TIP evaluation could
potentially have implications on programme design (where
planning of evaluation strategies begins), and on evaluation
practice (where methodological approaches need to be
adapted to be more TIP-oriented).

Second, in an initial test of the framework, we show the ex-
tent to which existing evaluation practices of three Swedish
innovation policy programmes, i.e. Vinnvixt, CDI and SIPs
are aligned with an archetypal TIP evaluation strategy. These
programmes have been conceived within the second genera-
tion of innovation policy, hence their approaches to evalua-
tion are not fully aligned with an archetypal TIP evaluation
strategy. Nonetheless, our findings show advances in some
categories. These include considerations of directionality in
CDI, an evaluation strategy that emphasizes learning and
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reflexivity in Vinnvixt, and the experimental assessment of
more transformative-oriented processes in the SIPs.
Additionally, while our cross-case analysis serves as a
‘diagnostic’ of the alignment of Vinnova’s programmes, it
can potentially function as an example and learning exercise
for policymakers and practitioners beyond Sweden and shed
light on key aspects to consider when designing TIP pro-
gramme evaluation strategies.

Finally, we identify three challenges involved in adapting
current innovation policy evaluation practice to TIP that poli-
cymakers and practitioners should consider and outline po-
tential ways to deal with these challenges. These are: (1) the
consideration of the type of system the programmes aim to
change and the outcomes the programme is targeting, given
that TIP demands a broader scope of evaluation to consider
changes in entire socio-technical systems; (2) the need to de-
velop ToCs that reflect and unfold key transformative out-
comes (as processes), elaborating causal mechanisms and
contextual influences; and (3) the need to find new and prac-
tical ways to track system-level additionality and directional-
ity over time in order to allow for learning and adaption of
programmes. We also reflect on the key implications of the
framework and how it can be further improved.

This paper takes first steps in defining an analytical frame-
work for TIP evaluation and outlining key dimensions and
methodological considerations that can inform policymakers
and practitioners in their ongoing adaptations to TIP. Future
research can support these efforts through additional work to
address the identified challenges and through further devel-
opment and testing of the framework for TIP evaluation in
other settings.
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Notes

1. Evaluation strategy is a term used by policy practitioners to describe
the set of activities used in relation to monitoring, evaluation and
learning (MEL) from implementation of policy interventions (see e.g.
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OECD 2020). We use this term throughout the paper to similarly refer
to the set of monitoring, evaluation and learning (MEL) activities un-
dertaken over time (ex-ante, ex-durante, interim and ex-post).

2. Edler et al. (2012) propose a fifth category, i.e. policy and quality,
which covers the usefulness of policy recommendations, consequences
and quality of the evaluation. We, however, do not include this dimen-
sion given that this is not expected to differ between TIP and tradi-
tional approaches to innovation policy evaluation.

3. For example, this refers to the ASIRPAR®9™ 4 framework and tool-
set to help project and programme managers to guide activities to-
wards societal goals, based on an iterative and formative approach
(Matt et al. 2023).

4. The work on policy mixes has also highlighted the ‘top-down’ versus
‘bottom-up’ approaches for assessing policy mixes, which can also
shed light on the scope of the evaluation (Rogge and Stadler 2023).
The former aims at capturing the intentional policy mix design and
would start by specifying the overarching policy strategy intent and
the combination of instruments used to achieve it. In this approach,
strategies and instruments adopted in other policy domains and gover-
nance levels would not be considered part of the assessment. In con-
trast, the latter approach would look for all instruments influencing a
particular field, independently if they were designed with that purpose
from the outset or if they are coming from other policy domains.

5. The TIS functions include processes related to knowledge develop-
ment and diffusion, entrepreneurial experimentation, resource mobili-
sation, guidance of search, market formation, legitimation, and
development of positive externalities (Hekkert et al. 2007; Bergek
et al. 2008; Bergek 2019).

6. In contrast, previous approaches to science and technology policy,
and innovation systems, focus on changes at the firm level, and on
spatially (regional and national) or cognitively (technological and sec-
toral) delineated innovation systems (Chaminade and Edquist 2010).

7. Specifically, the authors widen the TIS functions to cover both innova-
tion and transition-related processes, by looking at the socio-technical
transitions literature (i.e. MLP and Strategic Niche Management
(SNM)). The authors argue that, while the TIS functions already cover
most of the processes explaining changes in socio-technical systems,
they give less attention to structural dynamics related to changes in ac-
tor networks and institutions. As a result, the authors propose three
sets of transformative processes to capture changes in: (1) socio-
technical system, (2) actor networks, and (3) institutions (Bergek and
Haddad 2022).

8. For a more detailed description of each type of causality, see Geels
(2022). In short, conjunctural causality explains outcomes as the re-
sult of the convergence and alignment of independent events and pro-
cesses in a certain moment in time. Configurational causality explains
the way in which multiple interacting components of large-scale, het-
erogeneous entities combine or co-evolve to produce different out-
comes. Event-chain causality explains how sequential interactions
between events generate outcomes over time.

9. The 10-year funding is divided into three phases. After the initial ap-
proved application, decisions to continue funding Vinnvixt initiatives
(or not) are based on results from interim evaluations after 3 and 6
years. After the three phases of funding, a final ex-post assessment of
effects is made.

10. The SIPs were funded by Formas and the Swedish Energy Agency, in
addition to Vinnova.

11. Using five dimensions of system innovation from Miedzinski,
Mazzucato and Ekins (2019).
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