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Abstract

This article is a first attempt towards building an integrative analytical framework to study goal-
oriented transformative change (GOTC) processes, defined as system-transforming processes that
are guided by the ambition to resolve current or expected future societal challenges. GOTC can only
start once a broad range of possible major overarching goals are considered by key stakeholders and
major relevant actors are committed to act. Hence, there is a need for widening the scope of the
extant, partial conceptual models to consider the co-evolutionary interactions between technology,
economy, and society to better understand and effectively guide and/or assess GOTC. This claim is
based on our focussed review of Innovation Studies, Social Innovation, and Sustainability Transitions
research. We offer four building blocks for an integrative framework to analyse GOTC: its overarching
goal and specific objectives; objects, types, and levels of change; mechanisms of change; and a set of
criteria to assess change.
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1 Introduction
A new take on innovation and transformative change

Transformative change has attracted growing interest in various strands of innovation research in
recent years. In this article we focus on the confluence of three main strands of innovation research —
namely innovation studies (IS), social innovation (Sl) research, and sustainability transitions (ST)
studies — and their contributions to better understand goal-oriented transformative change (GOTC)
processes in society. The focus on transformative change has become prominent in the context of
the ‘normative’ or ‘strategic’ turn in innovation policy (Daimer et al. 2012; Weber and Rohracher
2012). By evolving at times in conjunction with and at other times in separation from one other,
these three strands of innovation research might provide complementary underpinnings for an
integrative approach to better understand transformation processes.

The notions of transformation and transition have been debated extensively (Geels and Schot 2007;
Holscher et al. 2018; Truffer et al. 2022). The key term of this article is goal-oriented transformative
change in society, defined as system-transforming processes that are guided by the ambition to
resolve current or expected future societal challenges of various kinds. This notion is sufficiently
open to capture a variety of goals, which innovation and transformation are meant to contribute to,
as well as to accommodate different conceptual understandings of how changes come about. These
goals should be identified in normative political and societal dialogues about the priorities that
(democratic) societies deem of vital importance for their future. Such goals should not be taken for
granted as was the case with past innovation policies striving for economic growth, or still is the case
in some strands of literature that privilege, for instance, environmental, social, or sustainability goals.

In recent years, intense discussions have focussed on matters of sustainability as an umbrella goal —
for good reasons. Yet not only may there be alternative ways of formulating societal goals and
visions, but also our understanding of what we mean by sustainability evolves and is perpetually re-
negotiated. For instance, for a few years now, the UN Sustainable Development Goals have tended to
supersede the previous three-dimensional framing of social, environmental, and economic
sustainability. In the future there will certainly be novel challenges necessitating transformation in
society. They may range from novel S&T discoveries (e.g., in response to new possibilities of
enhancing human capacities and extending lifetime) to widening social gaps (in relation to justice,
equity and societal cohesion) and new geopolitical cleavages and conflicts. Initial stark glimpses of
the latter can already be observed and their critical impacts felt. We thus need to be able to
integrate such new challenges into our thinking about transformative societal changes.

We opt to speak of transformations rather than transitions, because we also include in our
perspective disruptive changes that significantly differ from transitions, understood as relatively
smooth change processes. Transformations can be largely out of social control, or purposefully
governed, that is, goal-oriented change processes. We consider bottom-up processes of emergence
as well as top-down change processes driven by, and thus open to, transformative diversity (Stirling
2011). In brief, the term transformations cover a broader range of change processes than transitions.

Research questions, approach, and structure

Our work is guided by three research questions. What are the similarities, differences, and
complementarities in the basic conceptual underpinnings of the above three strands of innovation
research? How — relying on which building blocks — have the three strands conceptualised
transformation processes? Which of these building blocks can be used when devising an integrative
analytical framework to study GOTC processes? Such an integrative framework would be essential to



provide guidance for policy-makers and other practitioners when devising, monitoring and evaluating
GOTC processes.

In the following section we briefly outline the methods used for addressing these research questions.
We also check in section 2 whether there is a comprehensive conceptual framework available that
integrates these three strands of literature, or at least some first attempts that we can draw upon.
Such traces of integrative attempts are analysed by a set of focussed literature reviews, searching for
publications that (i) combine key concepts from all three strands (the ‘trio’), and those that (ii)
combine elements from two of these strands (‘duos’). Our hypothesis has been that while there are
‘duo’ combinations that address at least certain aspects of the envisaged conceptual framework,
hardly any paper combines all three strands. The literature review has confirmed our hypothesis, and
thus the need for the analyses in the remainder of the article. In section 3 we highlight the key
features of innovation as proposed and analysed by the three strands, that is, the principal purpose
of innovation, typical main actors, and their interactions; the objects, types, and levels of change; the
sources and types of knowledge produced and utilised; and the definition and measurement of
success. These fundamentals of innovation provide the basis for looking more in-depth into how the
three strands analyse diffusion processes and transformation dynamics (section 4). We present four
building blocks of an integrative perspective to analyse transformative change in society in section 5,
along four key features: i) rationales, overarching goal, and specific objectives of change; ii) objects,
types, and levels of change; iii) processes and mechanisms of change; and iv) a set of criteria to
assess transformative change. In the concluding section we assess the state-of-the-art in the three
stands as seen from the angle of an integrative analytical framework, identify normative implications
and highlight directions for future research.

2 Analytical approach and methods

The main objective of our article is to offer novel conceptual contributions, not a bibliometric
analysis or a fully-fledged literature review of the IS, SI, and ST strands of literature.! Hence, we draw
on a semi-systematic or focussed literature review as a starting point. A semi-systematic literature
review aims at identifying relevant research traditions and attempts to build a meta-narrative from
there (Snyder 2019). In contrast, systematic literature reviews — the method developed in clinical
science to analyse the results of randomised controlled trials — aim at identifying effect sizes (Wong
et al. 2013). To identify the relevant body of recent literature we have searched ScienceDirect. This
has the advantages of being an important academic data base and warranting good retrieval and
reproducible qualities. This approach also has its limitations: ScienceDirect concentrates on journal
articles — published by the largest publisher in the research fields we focus on —, neglecting mere
abstracts, conference papers, and most books. Furthermore, we thereby restrict our analysis to
anglophone literature, neglecting a long tradition of Sl research by authors publishing in French and
Spanish. We purposefully limited our search to the major journals in the relevant research fields
(Table 1). A Google Scholar search with the same search terms has confirmed that we have not
overlooked highly cited papers that meet our criteria.

Defining the relevant search terms implied several challenges. First, it is difficult to tell apart social
innovation from other types of innovation (section 3.1). Second, most papers on business (or
technological business) innovation use merely the term “innovation”. Third, in line with the previous

1 For thorough bibliometric analyses and literature reviews consult, e.g., Fagerberg et al. (2012) on business
innovation, Edwards-Schachter and Wallace (2017), Manjon et al. (2022), and van der Have and Rubalcaba
(2016) on social innovation, and Kohler et al. (2019), Truffer et al. (2022), and Zolfagharian et al. (2019) on
sustainability transitions.



challenge, searching for “technological innovation” mainly results in literature on social innovation as
there is a productive research community that juxtaposes these two types of innovations. Fourth,
“innovation” as a search term is unsuitable to identify articles on business innovation as this term is
also part of “social innovation”. Finally, the combination of “business innovation” and
“transformation” leads to a specific stream that explores the role of start-ups in transformation
processes.

Having run several ‘pilot’ searches, we found that the literature on business innovation —
technological, as well as non-technological (OECD 2005, 2018) — is best covered when we use
“innovation studies” OR “innovation system” as search terms. As for social innovation, naturally we
used “social innovation” as a search term, while for sustainability transition we used “sustainability
transition” and “sustainability transformation”. To identify the so-called ‘duo’ and ‘trio’ papers, we
checked if these search terms — together with related ones, see Table 1 — appear in the title, abstract
or author-specified keywords in articles published in 2010-2022. The only ‘trio’ paper we found is a
case study (Augenstein 2015), using key terms from the three strands of the literature, but not
offering an integrative analytical framework.

Table 1: Search terms and results

Search terms Number of articles with  Number of articles with Number of

these search terms in these search terms in the articles retained
ScienceDirect* selected journals for our analyses

("sustainability transition" OR 39 27 7

"sustainability transformation") in EIST, ERSC, JoCP, RP,

AND ("societal change" OR "social TFSC, Global

change" OR "mission-oriented" OR Environmental Change,

"goal-oriented") and Ecological Economics

"social innovation" AND 91 39 13

(transformat OR transition OR in EIST, ERSC, JoCP, RP,

"mission-oriented" OR "goal- TFSC

oriented" OR "social change")

("innovation system" OR 273 165 50

"innovation studies") AND in EIST, ERSC, JoCP, RP,

(transformat OR transition OR TFSC, and Technovation

"mission-oriented" OR "goal-

oriented")

"social innovation" AND 1 1 1

("innovation system" OR
"innovation studies") AND
sustainability AND (transformat OR
transition OR "mission-oriented"
OR "goal-oriented" OR "social

change")

Total 404 232** 71%*
Legend: Standard set of journals: EIST, Environmental Innovation and Societal Transitions; ERSC, Energy Research and Social
Science; JoCP, Journal of Cleaner Production; RP, Research Policy; TFSC, Technological Forecasting and Social Change

Notes:
* In the title, abstract or author-specified keywords in articles published in 2010-2022.

** There were overlaps between the yields of the above four search rounds.

The combination of the search strings listed in Table 1 yielded 404 papers, reduced to 232 by
considering only articles published in key journals (Fagerberg et al. 2012a) in these fields of research.
We allocated these 232 articles among ourselves: all abstracts were assessed for their relevance by
at least two authors. We excluded articles that i) were primarily historic; ii) focussed on catch-up
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dynamics; or iii) on policy programmes. We preferred review articles and articles with a meta-
perspective over case studies but did not exclude the latter. Eventually we retained 67 articles.

We extended this focussed literature survey with inward and outward citations, the outcomes of
previous literature reviews (Havas 2016a; Fagerberg et al. 2012a, 2012b; Howaldt et al. 2014; Kéhler
et al. 2019; Manjon et al. 2022, Truffer et al. 2022; van der Have and Rubalcaba 2016), as well as
major handbooks (Dodgson et al. 2014; Dosi et al. 1988; Fagerberg et al. 2005; Hall and Rosenberg
2010; Moulart et al. 2013).

Drawing on the above sources we identified conceptual foundations for the role of different types of
innovation in transformation processes in IS, SlI, and ST research. Further, we selected the key
features of innovation processes to characterise these three strands of literature in section 3.

3 Key features of innovation: basic similarities and substantial differences in the
three strands of research

A fundamental common property of IS, Sl, and ST research is that they all analyse innovation
processes.? Further, innovation and change are often analysed from the vantage point of desirable
outcomes and impacts. Beyond these basic properties, their further key features are distinct: (i) the
impetus to innovate, and thus the principal purpose of innovations, the main actors, and their
interactions in innovation processes; (ii) the objects and levels of change; (iii) the sources, types, and
forms of knowledge (co-)produced, utilised, and exchanged; and (iv) how success and impacts are
defined and measured. We discuss below how these issues are addressed in the three strands.3 Given
space limits, we cover neither models of innovation in the three strands of literature, nor the concepts of
innovation systems and innovation ecosystems.

3.1 The principal purpose of innovation

Although many scholars studying Sl juxtapose social and technological innovations, a different
distinction is appropriate in our view: one based on the principal purpose of innovation activities.
When the principal purpose is improving the performance of a firm, we can speak of business
innovation (Havas 2016a; Windrum et al. 2016). When innovation is aimed at tackling a societal
problem or creating new societal opportunities, actors are engaged in social innovation.

Following a slightly different argument, business and social innovations are also distinguished by Pol
and Ville (2009). Havas and Molnar (2020) define social innovation as follows: “Social innovations are
novel initiatives or novel combinations of known solutions, aimed at tackling a societal problem or
creating new societal opportunities, applied in practice.” It is worth noting that we are faced with a
plethora of rather diverse Sl definitions. For example, 76 definitions are reviewed in Edwards-
Schachter et al. (2012), 12 ‘archetypal definitions’ are considered in Benneworth and Cunha (2015),
252 definitions are identified in Edwards-Schachter and Wallace (2017), while 10 definitions are
presented in Bulakovskiy (2021). This diversity of definitions and approaches is assessed critically by
Solis-Navarrete et al. (2021), van der Have and Rubalcaba (2016), and Wittmayer et al. (2022).

A societal problem is caused and reproduced by social forces. These social forces — institutions (‘the
rules of the game’), social networks, and cognitive frames — are key building blocks of the extended
social grid model developed to analyse social innovations (Ziegler et al. 2019). For example, having a

2 Godin (2015) offers a comprehensive, critical assessment of the notion of innovation by analysing its
meanings over time, its diverse uses, and the contexts in which the concept evolved.

3 The main differences of the three strands of literature along these aspects are presented in Tables S1-54, see
an online Supplement at http://dx.doi.org/10.13140/RG.2.2.31144.55049.



disability is not a social problem on its own, but in societies where people with a disability are
marginalised, it is a social problem.

Hybrid innovations — that follow a business logic, and thus use business practices, methods, and
organisational forms when addressing societal problems — are also of vital importance. Examples
include new goods and services provided on a market basis by firms employing people living with
various types of disadvantages. These firms are social enterprises.*

Finally, as the name of ST literature clearly indicates, the principal purpose of innovation activities
studied by this stream is to serve sustainability transitions, which are comprehensive change
processes of entire socio-technical systems, oriented towards the goal of sustainability.

Hence, we distinguish the purpose of innovation (the ambition pursued) and its nature or object
(what is being changed by innovation activities). Both technological changes and non-technological
ones (section 3.2) can serve business or societal purposes, as well as sustainability transitions.
Institutions (rules of the game) often co-evolve with new technologies and business models, but also
change — and indeed, need to be changed — through social innovation and sustainability transition
processes. Social innovations and sustainability transitions aim at altering social practices, social
structures and networks, and cognitive frames.

The principal actors in business innovation processes are existing or newly established firms. In
contrast, there are no archetypal actors in Sl processes: a wide variety of actors need to co-operate
to tackle a societal problem (Edwards-Schachter and Wallace 2017; Havas and Molndar 2020; Howaldt
et al. 2014). Naturally, societal actors play a prominent role. A wide range of actors and stakeholders
contribute to ST innovations at niche and regime levels. This widening of the range of actors is
coherent with the learning-based approach to innovation and the perspective that several co-
evolving elements need to be changed for transitions to materialise (Jgrgensen 2012; Suleiman
2021). Typically, ‘outsiders’ and other non-incumbent actors are in the driving seat of niche
innovations, but their relationship with incumbent actors is of crucial importance (Steen and Weaver
2017).

3.2 Objects, types, and levels of change

The objects of business innovations, that is, what is being changed, are wide-ranging. Single
innovations can be technological in their nature: goods (products and services), and production
processes; or non-technological ones: organisational forms, management, marketing, and financial
methods and solutions, and business models. Systemic innovations refer to the emergence of, or
changes in, technological systems and techno-economic paradigms. IS scholars have developed
various classifications concerning the types and levels of change. One of the best known was
originally developed in the 1980s (Freeman and Perez 1988; Perez 1983, 2010). Both technological
and non-technological innovations can be incremental or radical. At a deeper level, when a ‘bundle’
of radically new products, services, and/or production equipment and processes is introduced, a new
technological system is emerging. A new technological system deeply affects several existing
economic sectors at the same time or creates new sectors. The diffusion of technological innovations
necessitates financial and organisational innovations, new cognitive frames, behavioural changes,
and amended or new curricula for the education and training system. Hence, a new technological
system is a system, indeed: its elements on their own, or in isolation, would not be sufficient to
induce significant changes. When all crucial elements of an economic system — major inputs, decisive
technologies, business models and processes, the structure of the economy (both in terms of its

4 Space limits prevent us from discussing hybrid innovations in the remainder of the article, but we refer to
those at certain points.



sectoral composition and the structure of supply and demand), the interactions among businesses,
the mindset of decision-makers, the behaviour and preferences of consumers — are being
fundamentally changed, we speak of the emergence of a new techno-economic paradigm. Clearly,
that is a lengthy and cumbersome process, with substantial economic and social costs.

Both incremental and radical single innovations are constantly introduced during the lifetime of a
technological system or a techno-economic paradigm. In turn, these systems continually undergo
incremental changes (adjustments and refinements) and are replaced by new systems when radical
innovations — coupled with other major changes — reach a critical mass.

Other classifications also stress that technological change occurs at different levels and is associated
with different structural dynamics, notably the concepts of key technology (Foster 1986),
architectural innovation (Henderson and Clark 1990), and general purpose technologies (Bresnahan
2012; Lipsey et al. 2005).

Social practices, institutions, social networks, and cognitive frames are the most frequent objects of
change in Sl processes. These changes can be either incremental or radical and are likely to be
perceived differently by diverse actors. As for Sl research, the distinction between different levels of
change is somewhat ‘subsumed’ in several definitions, ranging from the micro to the macro level.
Changes at the micro (and/or meso) level are specified in the Sl definitions offered, for example, by
Andries et al. (2019), Rehfeld et al. (2015), the Young Foundation (2012); at the meso and macro level
by Heiskala (2007); at the micro and macro levels by Moulaert et al. (2013); and in the macro level
structures by Drucker (1957) and Godin (2012). While the level of change is not yet considered
systematically as a separate analytical issue, attempts to summarise definitions under typologies of
social innovation try to compensate for this (Schartinger et al. 2020). Despite some further attempts
(Turker and Altuntas Vural 2017; van Wijk et al. 2019) the issue is far from resolved and needs
attention in future research to separate definitions of Sl and levels of change. As for the latter,
different angles are to be taken. Considering the micro, meso and macro levels is a must, no doubt. It
is also self-explanatory that different types of societal problems can be tackled at different levels: at
the level(s) of a community, a town or city, a region (inside a country), a country, or groups of
countries. Thus, the interrelated angles of governance levels and geography need to be considered.

By definition, systemic changes are indispensable for sustainability transitions — complemented by all
sorts of single innovations (technological and non-technological changes, both incremental and
radical). ST research draws extensively on the multi-level perspective (MLP) that explores changes at
three distinct levels: niche, regime, and socio-technical landscape (Geels 2002; Geels and Schot
2007). This framing has a major advantage: it allows investigation of interactions between change
processes at two levels, while the third (landscape) level is largely considered as the external
environment with its own dynamics. This provides a useful inroad to analysing the relationship
between innovation processes (in niches) and transformation processes (of regimes). However, the
notion of ‘levels’ has also been contested because it does not reflect a micro-meso-macro ordering
but rather a distinction by temporal scales (Berkhout et al. 2004; response in Geels 2011).

Another influential conceptual framing of innovation dynamics can be traced back to the notion of
technological innovation systems (TIS) (Carlsson (ed.) 1997; Carlsson and Stankiewicz 1991; Hekkert
et al. 2007; Markard 2020). The TIS framework, and the structural-functional research approach that
is associated with it, has its strengths in the analysis of early-phase innovation dynamics, but is less
explicit concerning the link to transformations or transitions. Innovation dynamics are understood as
being driven by processes of cumulative causation between different TIS functions (Suurs and
Hekkert 2009). The interactions with complementary and competing TIS have been addressed in the
analysis of transition dynamics (Purkus et al. 2018). Janssen et al. (2023) have extended the TIS
approach to analyse missions as boundary objects in transformative arenas.



3.3 Sources, types, and forms of knowledge (co-)produced, utilised, and diffused

An essential claim of the innovation systems approach is that a successful innovation process
requires different types of knowledge (codified and tacit; S&T and practical), stemming from various
sources (R&D activities and practical experience) and these pieces of knowledge and experience are
rarely — if at all — possessed by a single actor. Co-operation among these actors is, therefore,
indispensable (Jensen et al. 2007; Mirzadeh Phirouzabadi et al. 2020; Powell and Grodal 2005; Tziva
et al. 2021) and can take many forms, ranging from a variety of B2B and business-academia
collaborations (Havas 2015; Perkmann et al. 2013) to value networks in more ecosystem-type
interactions or consumer—producer networks (Clarysse et al. 2014; de Vasconcelos Gomes et al.
2018; Randelli and Rocchi 2017).

Identifying the types and sources of knowledge is not a major issue in S/ research® but we can safely
posit that both S&T and practical — often tacit — knowledge is crucial for Sl processes, often with a
stronger emphasis on practical knowledge. Scientific knowledge should include social science
knowledge on societal challenges and their root causes. As a rather diverse set of knowledge and
experience is required to tackle a societal problem, a broad array of actors need to collaborate in S|
processes.

In ST, the sources of knowledge are as diverse as the actors involved. In line with the co-evolutionary
model of change underpinning ST, co-creation of knowledge plays a decisive role. Given the high
level of complexity of these inter-dependent learning processes, experimentation and joint learning
are key, which is also why approaches from design thinking are popular in this strand. This does not,
however, exclude the use of codified, S&T knowledge or collaboration with businesses that possess
domain specific, relevant knowledge.

3.4 Defining and measuring ‘success’

A closely related issue to the principal purpose of innovation activities is success: what is considered
success — and, in turn, who defines criteria for success and how? As for business innovations, both
the IS and the management of innovation literature (Dodgson et al. 2014), is straightforward: success
at the micro level is improved firm performance, thanks to innovations. Success can materialise in
enhanced productivity, increased sales, higher market share, new market entry or even creation, and
higher profits. Success criteria are determined by a business logic. An important dilemma persists,
though: the tension between short-term vs long-term performance. Improved performance in the
longer run is certainly relevant from a strategic angle. Yet financial markets apply a strong pressure
on managers to pursue short-term objectives to satisfy investors. Thus, it is a crucial issue which
performance metrics are used by the board of a given firm and what weight is attached to indicators
measuring short-term vs long-term performance. At a macro level, IS assumes that innovation
activities enhance a given economy’s international competitiveness (Aiginger et al. 2013; Fagerberg
1996). It is contested, however, if competitiveness is a relevant concept beyond the level of products
or firms (Krugman 1994, 1996).

It is worth distinguishing ‘success’ vs impacts, both intended and unintended impacts: what is success
for a firm, might have negative repercussions for other firms, people — employees or other social
groups —, or the environment. The IS literature has assumed for a long time that business innovations
have favourable impacts. This view is shared by many policy-makers. Business innovations are
supposed to lead to improvements in goods’ properties, firms’ performance, people’s health, and so

5 Other authors, e.g., Benneworth and Cunha (2015) and Géransson et al. (2021), however, emphasise the role
of universities.



forth. Ultimately, all these changes amount to an increase in the wealth of nations. It should be
added, however, that business innovations, characterised as creative destruction, have a destructive
element as well: incumbent firms need to adjust by abandoning or reorganising some of their
previous activities, and thus shedding labour. It is a crucial feature of market economies that firms
are driven out of business by more efficient competitors. The net impact is still assumed to be
positive, given the advent and subsequent rise of new entrants.

This still widely held, optimistic assumption concerning the favourable impacts of business
innovations has been questioned more recently.® Probably the most widely known cases of
destructive business innovations are those financial ones that have been introduced in the name of
‘dispersing the risk’, but in essence allowed a few, well-informed and well-positioned actors to
achieve substantial profits while putting a huge burden on society (Soete 2013: 141-142). The
environmental burden of new products and technologies is also rather high in many cases.

As for social innovations, the bulk of SI definitions postulates a success, that is, positive societal
impacts (Havas and Molnar 2020). This is a rather severe methodological flaw: i) the impacts of any
social innovation should be assessed ex post, on a case-by-case basis; and ii) these definitions exclude
the existence of unsuccessful social innovations. Social innovation may also have a ‘dark side’
(Nicholls et al. 2015b: 5-6). Clearly, no society is homogenous, not even those social groups that are
marginalised and disempowered: their members still have their own values and views, and thus
might perceive a certain change process and its effects in different ways. Moreover, a particular Sl
that improves the situation of some groups can affect other groups negatively — and not just because
they perceive the improvement for other social groups as a relative worsening of their situation, but
in some cases as an actual, ‘neutrally measurable’ impact, e.g., when their access to certain support
schemes or services becomes more limited. Inadequate interventions can further aggravate the
position of marginalised groups.” For these reasons the measurement of social innovation activities
and their impacts is a much more demanding task than measuring business innovations (Havas
2016b). Hence, it is not surprising that we do not have even partially satisfactory methods, let alone a
widely used set of indicators to measure Sl processes (inputs, throughputs, and outputs), their
outcomes, and impacts (Krlev and Terstriep 2022; Mihci 2020).

Ultimate success is understood in ST research as achieving transitions to (more) sustainable socio-
technical or socio-economic systems. A range of historical studies have shown that such transitions
are possible (cf. the extensive body of work by Geels and collaborators). Contemporary studies
mainly focus on early phases of sustainability transitions, implying that ‘success’ needs to be
understood more modestly, often in terms of the potential that an emerging experiment or niche
development process may pave the way towards a genuine sustainability transition. The concept of
transformative outcomes is helpful in this regard, as it focusses on short- to medium-term effects
and processes that are essential for triggering subsequent transformative dynamics (Ghosh et al.
2021). The role of different types of failure in socio-technical transitions is explored by Turnheim and
Sovacool (2020).

6 For a short overview of the literature stressing negative societal and environmental impacts of business
innovations, see, e.g., Havas and Molnar (2020).

7 Two such examples are discussed in more detail in Havas and Molnar (2020), namely the negative impacts of
microcredit schemes on poor people in several continents and the failed intervention to cease segregated
education of Roma pupils in Hungary.



4 Key features of diffusion processes and transformation dynamics

The level of change, diffusion, and system transformation are related issues: it is possible and
necessary to disentangle these phenomena, but it is equally important to understand their
interlinkages. An obvious illustration of this claim is the Freeman-Perez typology of levels of change
induced by business innovations, already introduced in section 3.2. Further, innovations do not only
impact the firms and other organisations that introduce these new solutions, but incremental
changes are also required to adapt innovations to the new context when they are diffused.
Transformation denotes changes at the level of systems. In this section first we discuss the diffusion
of innovations and then present transformation mechanisms identified in the IS, SI, and ST literature.

4.1 Diffusion of innovations

Business innovations can only have impacts on entire economic sectors, regions, or national
economies when they are diffused. Thus, diffusion is an important subject both in mainstream and
evolutionary economics (Dosi and Nelson 2010). The former paradigm focusses on economic
incentives of producers (to adopt a new production equipment, buy a licence or a new input) and
consumers. It is a dynamic analysis as it examines a temporal process, but somewhat static in terms
of the product characteristics and the set of capabilities needed to use new production equipment or
consumer goods. The latter paradigm, on which the IS literature draws heavily, in contrast, stresses
not only adoption but also the adaptation required when a new production equipment, process or
method is introduced in a new environment or customers start using a new consumer good or
service. Thus, it is a truly dynamic approach: both learning by the adopters and the changing
properties of the new goods, processes, and methods are analysed. These also underline the
interrelatedness of the level of change and diffusion: introducing an incremental innovation is likely
to require minimal learning effort, as opposed to radical innovations that necessitate considerable
learning and possibly ‘unlearning’ of old routines and obsolete knowledge as well.

The main features of diffusion processes can be captured by three stylised facts: (i) diffusion is a
time-consuming process; (ii) its speed differs substantially by the innovations in question and also
across countries; and (iii) an unknown, but probably significant proportion of innovations, even when
introduced by some initial adopters, never diffuses widely, and thus ultimately ‘vanish’ (Dosi and
Nelson 2010; Foster 1986; Geroski 2000; Palm 2022).

Given the noteworthy interest of economists in diffusion, several types of models have been
developed (Dosi and Nelson 2010; Stoneman and Battisti 2010). The advanced versions take into
account that new products are improved and adapted to new needs of new users in new contexts,
and thus no ‘saturation point’ can be established. Together with the major changes in product
characteristics their prices also change, leading to significant changes in their market share and
eventually new producers enter the market in many cases.

Analysing the diffusion of social innovations is still in its infancy (Mulgan et al. 2007), compared to
the IS literature, for understandable reasons. Sls are rather complex and diverse change processes;
they cannot be boiled down to 3—4 major types. Hence, it would take significant time and effort to
collect data on their diffusion processes, making it a prohibitively expensive exercise. Diffusion of Sls
is mainly driven by devoted S| practitioners. The main channels are Sl practitioners’ networks (both
at a national level and internationally), trainings, workshops, and other discussion fora of Sl ideas.
Governments — at local, regional, or national levels — can also play a significant role. Other influential
actors are NGOs (and social enterprises for hybrid innovation). For SI, the context is decisive, and
thus an ‘easy and smooth adoption’ of a solution that works in a given context is out of question: it
has to be substantially adapted to any new context to make it effective in tackling even a seemingly



similar societal problem. Clearly, that requires extra intellectual and financial resources, efforts, and
time (Davies and Simon 2013; Moore et al. 2015; Voltan and De Fuentes 2016; Westley et al. 2014).

In the ST literature the diffusion of innovations is an important mechanism underpinning transitions
but given the co-evolutionary nature of socio-technical change, on which sustainability transitions
reside, these diffusion processes are understood as being paralleled by complementary behavioural,
organisational, or even institutional changes. Close attention is therefore paid to the processes of
first and second order learning associated with the mutual adjustment of these co-evolving
elements. The emphasis put on learning and shaping of innovations in niches is also tied to the
ambition of exerting influence on, or even change, the prevailing regime (Sengers et al. 2021). Hence,
the diffusion of innovations is seen as a tightly intertwined process, even more so than in innovation
studies, with further changes in the properties of the innovation in question.

4.2 Transformation dynamics in the innovation studies literature

We have identified four types of transformation dynamics in the IS literature: (i) a widespread
diffusion of new products and technologies; (ii) social acceptance of ‘green’ technologies; (iii)
evolutionary and complex self-reinforcing dynamics; and (iv) the emergence of new technical
systems and techno-economic paradigms. As the latter mechanism (Freeman and Perez 1988; Perez
1983, 2010) is discussed in section 3.2, we provide a brief overview only of the former three
mechanisms below.

Business innovation leading to transformation

The IS literature assumes that transformation is achieved through the prevalent diffusion of new —
e.g., environmentally friendly — technologies, which eventually become dominant (Garud and Karnge
2003; Truffer and Coenen 2012; van den Bergh et al. 2011; Weiss et al. 2021; Winskel and Radcliffe
2014). Hence, discussions on transformation largely revolves around devices (e.g., cars, heating
systems) and technologies (e.g., green technologies, such as solar or wind power). A focus on the
diffusion of environmentally friendly products and technologies implies that the underlying
institutions, social, cultural, or spatial structures are not fundamentally challenged (Augenstein 2015;
Zijlstra and Avelino 2012); they remain largely the same while the technological artefacts are
replaced, e.g., cars with an internal combustion engine by electric vehicles. Transformation can then
be achieved by the sheer volume of replacement of key technologies (Foster 1986).

Diffusion occurs through market mechanisms and hence is based on rational decisions by individuals,
following economic criteria (Cuerva et al. 2014; de Jesus et al. 2018; Rogers 2003). Hence, this
process of technology diffusion is rarely smooth, the characteristics of early adopters and early
majority differ, and thus sales will not increase without further actions by the vendor (Geroski 2000;
Hojckova et al. 2020; Moore 2002). Start-ups and entrepreneurs are often the carriers of innovative
solutions. As sustainable entrepreneurs, they may become the key actors in transformation
processes (Audretsch et al. 2022; Kuckertz et al. 2020; Long et al. 2019). Business model innovation is
closely related, promoting access-based models, e.g., consumption of services (renting) instead of
purchasing (owning) products (Ceschin 2013; de Jesus et al. 2021).

The lead market concept acknowledges the role of multinationals in diffusion and concedes that
characteristics of local markets may foster the emergence and success of certain innovations that
then diffuse globally (Beise 2001; Meyer-Krahmer and Reger 1999), or remain a local success
(Quitzow et al. 2014).
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Social acceptance

The focus of this stream of literature is often on the puzzling contradiction between a generally
positive public attitude towards environment-friendly technologies, on the one hand, and their slow
diffusion, on the other — exemplified by wind turbines or solar power (Wolsink 2012; Wustenhagen
et al. 2007). Citizens — beyond consumers —, NGOs, and the media then play an important role in
determining whether an innovation will evolve into transformation or not. Social acceptance forms a
part of legitimacy and the lack thereof has often been regarded as a factor hampering change
processes (Bergek et al. 2008b). Transformation processes can also be reinforced by paying special
attention to their social rather than just their economic benefits, as demonstrated by green
technologies. Social acceptance criteria can also be translated into economic incentives (through
subsidies) or regulatory requirements (emission standards).

Evolutionary and complex self-reinforcing dynamics

IS scholars have also considered more abstract models of how techno-economic changes occur.
Evolutionary and neo-Schumpeterian economics have inspired innovation studies by focussing on the
interplay of variation, selection, and retention mechanisms (Nelson and Winter 1982), and how they
lead to the formation of institutions and (technological) trajectories, interpreted as processes of
emergence (Dosi et al. 1988).

Similar ideas had already been proposed earlier in relation to industrial dynamics. In the industry life
cycle perspective, industrial transformation is part of overall transformation processes. In the early
stage of an industry, technology is still evolving and changing rapidly; uncertainty is high, while entry
barriers are low. There is no dominant design (Utterback and Abernathy 1975); many design
solutions co-exist (variation). The emergence of a dominant design is a turning point in the
development of any industry (Abernathy and Utterback 1978; Brem et al. 2016) and leads to
selection processes: a specific design becomes dominant — a de facto industry standard — as it is
accepted by innovators, competitors, and users alike (Suarez and Utterback 1995).

Complex systems research has further enhanced this (co-)evolutionary line of reasoning and enabled
an integration of micro- and meso-level perspectives. Network externalities exert significant impacts
on the diffusion of technological business innovations and the formation of stable trajectories and
standards — but can also cause lock-ins (Arthur 1988). They can be seen as ‘demand-side economies
of scale’ (Katz and Shapiro 1986). The argument of network externalities is a crucial factor in
analysing platform economics (Constantinides et al. 2018) or ecosystems (Hein et al. 2020; Thomas
and Autio 2019).

4.3 Transformation dynamics in social innovation studies

Social innovations are often embedded in agendas of changing social relationships more broadly,
together with the institutional environments that shape these relationships. The pathways from a
single social innovation to wider transformation have been analysed more systematically in recent
years. We have identified four main lines of Sl research addressing this issue: i) micro-level
perspectives on how social innovations lead to more widespread changes in social practices; ii)
spatial perspectives on how social innovations ‘travel’ and how they proliferate by becoming
embedded in novel contexts; iii) changes in power relations; and iv) meso-level perspectives that
conceive institutional change as the primary object of social innovations and thus as a trigger of
transformative dynamics.
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Social innovation causes transformation via changing social practices

Sl studies assume that the relationship between social innovation and wider transformative change
occurs via changes in social practices. While Sl studies are not part of the social practice theory (SPT)
per se, largely build on an interpretation of the latter. SPT understands social practices as “the nexus
of doings and sayings bound by collective understandings, procedures and engagements based on
habits and routines” (Castelo et al. 2021: 2; cf. Schatzki 2002; Southerton et al. 2012; Warde 2005).
Often, the analysis of social practices concentrates on activities that are performed day-to-day, e.g.,
eating, moving, or shopping. Social practices are key social mechanisms that underpin or hamper
transformation by reproducing, perpetuating, and transforming the practices (Schatzki 2002; Shove
and Walker 2014; Svennevik 2022).

Some social practices cause conflicts because they are unsustainable: they have negative effects like
air pollution, greenhouse gas emission, noise, or resource depletion. These are mainly mobility
practices involving private car use and taking short haul flights on a massive scale. SPT posits that
social practices can change in three different ways (Watson 2012) but do not mention social
innovation.

Sl scholars, in contrast, claim that underlying these changes in social practices is social innovation
(Cajaiba-Santana 2014; Howaldt et al. 2015). Sl and their actors depart from existing trajectories
based on mental maps, rules, routines, pathways, and mental models on politics, business, and
society. Hence, SI may be a starting point for further social dynamics that lead to altered social
practices and lifestyles, and thus drive transformative social change (Howaldt et al. 2014, 2017b;
Krohn 2005; Tarde 2009). Merits of Sl in this context are showing the way forward for novel solutions
(Magnani and Osti 2016), thereby often overcoming or addressing conflicts, as they experiment with
novel ways of assembling and re-assembling heterogeneous pieces of experience and knowledge,
finding strategic allies and developing constellations that address challenges and conflicts in the way
of a sustainability transition. Changes in social practices can be partly technologically mediated and
build on social innovation around new technologies (Adamo and Willis 2022; Augenstein 2015;
Labanca et al. 2020). The debate is linked to ‘just’ transitions, stressing the need to consider
conflicting values and interests and enable citizens to co-shape transition processes. Grassroots
social innovations (Martin and Upham 2016), empowerment and participation of citizens are
perceived as main avenues for achieving sustainable developments (Manjon et al. 2022).

However, transformative impact of social innovation is not straightforward: it is difficult to identify
and measure; power relations change often only partly, and thus inequalities persist (Ziegler et al.
2019). Moreover, social innovation, given its “dark sides” (Nicholls et al. 2015b), may introduce new
inequalities.

Translocal diffusion of SI: adaptation and learning processes

Social innovations often start as grassroots innovations in a local context, like local sustainability
initiatives, hence they are bound to their geographic context and local perspective of problems (van
den Heiligenberg et al. 2022). At the same time some of these Sls are also connected to other local
initiatives across the world. Loorbach et al. (2020) coined the term ‘translocal diffusion’ for local
initiatives and networks that exchange, translate, and diffuse ideas across the globe. Pel et al. (2020)
see their strength in the translocal connectivity that is stronger than their local embeddedness. They
transport and circulate ideas and novel solutions over long distances, and hence form an
international network held together by global movements, NGOs, associations, and scientific
communities. They form a globally spread critical mass and translocal identity. Knowledge exchange
happens more fluently compared to mere local initiatives, infiltrating local networks across
continents via strong and weak ties. The translocal identity is a source of legitimacy and hence
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strength; at the same time they challenge, alter, or replace existing social structures (Avelino et al.
2019; Haxeltine et al. 2017; Loorbach et al. 2020), and may thus contribute to transitions as well.

Change of power relations: empowerment and disempowerment

Transformation is related to changes in power structures (Avelino et al., this issue). Empowerment is
a distinguishing element (Windrum et al. 2016), a crosscutting issue (Howaldt et al. 2017a), or seen in
relation to Sen’s capabilities approach (lbrahim 2017) in the Sl literature. Empowerment is a strength
of Sl initiatives in the realm of environmental issues (Raj et al. 2022) also in the transformative SI
perspective. Citizens are provided with alternatives (‘make the environmental-friendly choice the
easy choice’), hence empowered to choose what and how they perform and change practices. This
can introduce a sense of normative or social urgency necessary for transformation.

From a transformation perspective, empowerment of citizens and new actors goes along with
disempowerment of incumbent actors. Disempowerment of actors and renunciation of structures
involved in harmful activities to the environment is another important factor in achieving
transformation (Avelino et al. 2019; Wittmayer et al. 2019). Pel et al. (2020) claim that certain types
of Sl ecosystems facilitate empowerment, understanding Sl as the introduction of new social
relations, while the notion of Sl ‘ecosystems’ stresses the distributed nature of Sl agency.

4.4 Transformation dynamics in sustainability transition studies

ST research has put an explicit emphasis on conceptualising transformative dynamics, drawing on
evolutionary economics, complex systems thinking, and science and technology studies. A co-
evolutionary understanding of social and technological change processes, as well as of institutional
development has been of central importance in ST. Systems approaches — like TIS with its focus on
structural and functional analysis — have inspired the understanding of how transition processes
evolve. These meso-level frameworks have been embedded in a macro-level framework on deep
transitions, multiple interconnected transitions, and global innovation systems. These approaches,
however, are always tied to a specific normative orientation towards — mostly environmental —
sustainability, thus leaving alternative normative framings aside.

Transitions from a multi-level perspective

The MLP emphasises socio-technical and institutional dimensions of sustainability transition. It
argues that sustainability transitions require an interplay of micro-level niche developments and
meso-level regime changes. Micro-level niche developments are not independent of each other,
either: green technology alternatives of different maturity stages may compete for the same niche
(Alkemade and Suurs 2012; Magnusson and Berggren 2018) and need to interact effectively with
multiple other technologies (Andersen and Markard 2020). Incumbents can also bring ‘defensive
innovations’ to the market to contain the niche (Sovacool et al. 2017). The necessity to overcome
path dependence is a key concern where multiple types of market evolution can play a role, beyond
the incremental vs radical innovation dichotomy (Dijk et al. 2015). Policy-makers and (business)
innovators are often active in informal coalitions with incumbents, promoting the current regime,
thereby reinforcing lock-ins (Geels 2004; Geels and Schot 2010; Grin et al. 2011; Markard et al. 2012).

The MLP stream explicitly frames transitions as long-term processes that may start bottom-up, are
non-linear, meander ‘forth and back’ and address a multitude of conflicts and problems. They require
new governance structures, learning spaces, the interaction of social groups at different levels,
including local citizen initiatives, social movements, user groups, and policy-makers, as well as
businesses that develop more sustainable solutions and business models that can contribute to such
a transition (a ‘whole of society’ approach). Geels and Schot (2010) characterise transitions as co-
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evolutionary and encompassing changes in socio-technical systems at multiple levels. The niche level
provides a protective space for experimentation (Smith and Raven 2012). The regime level offers
more stability in that there are institutions, infrastructures, and a common understanding of
problems and possible solutions. Moving novel socio-technical solutions from the niche to the regime
level requires the embedding of novel solutions in institutional and organisational structures that
may necessitate major changes. The destabilisation and redefinition of socio-technical regimes is
considered an important element of transition strategies (Turnheim and Geels 2012), as is the need
to find exit strategies (‘exnovation’) for technologies and companies that are not in line with the
emerging new regime. The third level, the socio-technical landscape provides even stronger
structuration but is beyond the influence of meso-level transitions (Geels 2002).

ST scholars emphasise the tension between individual agency and institutional change, stressing the
importance and manifold aspects that agency-based approaches have in sustainability transitions
(Pesch 2015; Rauschmayer et al. 2015), but also the need for a more differentiated perspective on
the level of structuration of institutions (Flinfschilling and Truffer 2014).

This basic characterisation of transition dynamics still faces many challenges (Smith et al. 2010) and
was refined in the last two decades, for instance in terms of characterising different types of
transition contexts and pathways (Geels and Schot 2007; Smith et al. 2005) and inter-sectoral
dynamics (Andersen et al. 2020). A more detailed account of the mechanisms underpinning the
uptake and embedding of novel solutions has been provided by Sengers et al. (2021), who distinguish
four main types of ‘generalisation pathways’ and Ghosh et al. (2021), who stress the importance of
creating steppingstones towards both niche development and regime changes.

These lines of reasoning reflect ST studies’ strong emphasis on bottom-up learning processes, co-
creation, and experimentation. Top-down strategies for changing regimes, e.g., by way of major
institutional reforms is given less attention in ST.

Cumulative causation in technological innovation systems

Whereas innovation studies focus on diffusion of green innovations as a main mechanism of
transformation, ST studies also emphasise the need for actively phasing out environmentally harmful
technologies (Andersen and Gulbrandsen 2020; Kivimaa and Kern 2016; Koretsky and van Lente
2020; Loorbach et al. 2017).

An alternative conceptualisation of (early) phase goal-oriented transformation dynamics has been
developed drawing on the functions of Technological Innovation Systems (TIS) (Bergek et al. 2008a;
Hekkert et al. 2007). Initially a rather static perspective, it has been ‘dynamised’ by proposing mutual
reinforcements between the different TIS functions (‘motors of sustainable innovation’, Suurs and
Hekkert 2009). This builds on the notion of cumulative causation as a simplified interpretation of
complexity-inspired mechanisms. Other — less widely used — approaches to capturing transformation
dynamics are inspired by evolutionary and complex systems theory (Holtz et al. 2015; Rotmans and
Loorbach 2009; Safarzynska et al. 2011). The TIS perspective is mainly suitable for studying early
phase transformation processes rather than far-reaching transitions; this deficit is addressed by
several authors (Bergek 2019; Dewald and Fromhold-Eisebith 2015; Markard et al. 2015; Truffer and
Coenen 2012). A first attempt has recently been made to extend this framework to analyse
‘transformative’ missions as specific examples of goal-oriented transformations (Hekkert et al. 2020).

The debate on the politics and the political enforcement of policies and structural changes necessary
for socio-technical transitions has become more prominent (Kern 2015; Meadowcroft 2009). Novel
institutional arrangements and sectors need to be established before a transition can occur that may
have social and spatial redistributive effects. They may lead to highly contested political processes
that strongly influence transformation dynamics (Kern 2015; Kern and Rogge 2018).
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Embedding in wider contexts of deep transitions

At the confluence of the multi-level perspective in ST research and techno-economic paradigm shifts
in IS, the concept of deep transitions has been proposed as a macro-level transformation envelope
and selection environment for interrelated socio-technical system transitions (Kanger and Schot
2019; Schot and Kanger 2018). Whereas techno-economic paradigm shifts and socio-technical
transitions tend to be characterised by time spans of about 50-60 years, i.e., similar to Kondratieff's
long waves or what Perez (2010) calls great surges of development, ‘deep transitions’ refers to a
succession of several such surges over a period of 200—-250 years. Deep transitions are characterised
by the emergence of a meta-regime that guides the directionality of socio-technical systems change
over such long periods. The deep transitions framework helps study multi-system dynamics, the
linkages between transformation of different socio-technical systems, and how their coherence could
be achieved with the help of meta-rules.

With this long-term perspective, the deep transitions framework opens up the black box of socio-
technical landscapes in the MLP framework and repositions techno-economic paradigm shifts in an
even longer-term perspective. From this macro-level and long-term angle deep transitions are a
bridge between IS- and ST-based perspectives on transformative change that promises to be fruitful
for investigating inter-connected transformations of multiple systems, such as the energy, food, and
water nexus.

4.5 Converging observations on transformation mechanisms across the three strands

Apart from the differences outlined above, there are considerations that are key in all three strands
regarding transformation dynamics, with different nuances, however.

Context does matter. The consideration of the specific context, in which a transformation starts is
decisive in all three strands. Yet, context is an ‘umbrella’ term, covering e.g., regional disparities in
natural endowments, local infrastructure or institutions, or social structures specific to localities.

Networks and collaborations. Formation of networks, coalitions, collaborations, and other types of
relationships between actors is crucial in all three strands (Caracga et al. 2009; Chesbrough 2003;
Freeman 1991; Havas and Molndr 2020; Kohler et al. 2019; Lundvall 1988; Smith and Raven 2012).
Given the importance of collaborations among actors, the role of intermediaries and networking
organisations has also gained attention (Kanda et al. 2019, 2020; Kivimaa 2014; Kivimaa et al. 2019;
Rohe and Chlebna 2022; van Lente et al. 2020).

Institutional change. Institutions are also deemed decisive but viewed in distinct ways. In IS,
technologies and institutions co-evolve in evolutionary models of innovation. In the extended social
grid model of S/ institutions are at the core, in close interaction with networks and cognitive frames
(Molnar and Havas 2019; Ziegler et al. 2019). In other analyses they are the main object of change
(Terstriep et al. 2020). Cajaiba-Santana (2014) interpret social innovation as the result of interactions
among agency (actors) and social systems (structures) as institutions. In ST, change from niche to
regime goes hand in hand with institutional change (Hoogstraaten et al. 2020; Markard et al. 2016;
Patterson 2021). Existing institutions generally favour the incumbents, and hence produce stability
(Galeano Galvan et al. 2020; Jacobsson and Johnson 2000).

Infrastructure. Special attention is paid to infrastructure (and infrastructure technology) as a
prerequisite of transformation in all three strands (Andersen 2014; Barr 2015; Geels 2012; Smith and
Raven 2012).
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5 An integrative perspective to analyse transformative change

We define goal-oriented transformative change (GOTC) as a closely interrelated set of fundamental
changes at the level of a socio-technical or an entire socio-economic system, with changes
simultaneously affecting its underlying technologies, business models, cognitive frames, institutions,
business and social networks, as well as business and social practices, initiated by various types of
actors to achieve a major overarching goal. These fundamental changes are fostered and
complemented by radical innovations ‘below’ the system level, as well as millions of incremental
changes at all levels. It must not be part of the definition to prejudge whether the intended
overarching goal has been accomplished. That should be established by a thorough evaluation of a
given GOTC process. That evaluation should also consider the likely different impacts on distinct
social groups and businesses, at different stages of the change process. Another analytical task is to
identify the intended and unintended elements of change in a transformative change process.

If we want to capture the variety of possible specific objectives and innovation activities within a
broad GOTC process, as well as their cumulative impacts, an integrative analytical framework is
needed. This framework, however, is missing. Several conceptual models have been developed so far
in the IS, SI, and ST strands of literature to capture transformative change from their specific angle.
They are all based on a limited number of underlying common claims about how changes evolve.
Both IS and ST have built sophisticated theories of (transformative) change that draw on either
evolutionary or complexity-based conceptual models. The evolutionary tradition of IS has focussed
on technology—economy interactions to capture the emergence of novel trajectories and paradigms
(Arthur 1988; Dosi 1982; Freeman and Perez 1988). Complex adaptive system models have also been
developed (Anderson et al. 1988; Foster and Pyka 2014; Lane et al. 2009). In ST research, too, co- and
quasi-evolutionary models, both conceptual and quantitative, have been proposed to capture
technology—society interactions and the interplay between niche developments and regime changes,
with economic considerations being subordinate to sustainability goals (Kéhler et al. 2020; Schot
1992). The Sl research strand has proposed various types of models, including stage models of SI,
closely resembling the linear model of business innovation (Cunha and Benneworth 2013; Mulgan
2006), as well as co-evolutionary ones, highlighting the interactions among agency, social-political
structures, and institutions (Cajaiba-Santana 2014; Lawrance et al. 2014). The extended social grid
model (Nicholls and Ziegler 2019; Ziegler et al. 2019), another co-evolutionary model of S, stresses
that institutions, social networks, and actors’ cognitive frames all need to be changed in an
orchestrated, conscious way to make social innovation successful.

In line with our integrative ambition, we argue that there is a need for widening the scope of these
(partial) conceptual models by combining their respective lenses and considering the co-evolutionary
or complex interactions between technology, economy, and society in GOTC processes. This claim is
crucial because transformative change requires thorough consideration of a broad range of possible
societal goals, as well as the commitment of, and actions by, a wide spectrum of actors
(entrepreneurs and businesses, public sector and civil society organisations, researchers in all
sectors, and a critical number of citizens) to achieve the major overarching goal. These actors are
bound to have rather different worldviews, aspirations, and interests that need to be captured,
analysed, and explained in an integrative perspective on GOTC.

As a first attempt, we offer four building blocks for a new, integrative conceptual framework to
analyse GOTC processes, keeping in mind that for an actual GOTC process there is a strong
interdependence among the overarching goal, specific objectives, objects, types, levels, and
processes of change. These should be understood as complementary elements or ‘lenses’ that
together serve as a ‘focussing device’ (Lundvall 2007; Robinson et al. 2021), through which analysts
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can explore and explicate change processes, rather than a standard ‘process model’ or a unitary
‘normative’ theory of transformative change.

In the next three sub-sections we introduce three building blocks that suggest aspects to be
elaborated upon when building a new, integrative theory. These can be also pertinent when
designing, implementing, monitoring, and analysing GOTC processes. We also highlight how different
types of innovations — social, business, and hybrid innovations — in conjunction contribute to GOTC.
The final sub-section considers the set of criteria to guide an ex ante evaluation, monitoring or ex
post evaluation of these change processes as a fourth building block.

5.1 Rationales, overarching goal, and specific objectives of change

By definition, a GOTC process can only start once major actors have recognised the need for change
and agreed on an overarching goal. This complex change process is composed of business, social, and
hybrid innovations. Hence, fora and channels need to be created for dialogues and negotiations
among the diverse actors and other stakeholders on i) what overarching goal to set and ii) how to
accomplish their diverse — partly complementary, partly conflicting — objectives in the frame of the
major overarching goal. Analysts and policy-makers, therefore, need to perceive transformative
change processes both as knowledge creation and purpose production guiding transformation. This
also implies that even the overarching goal might need to be amended during a transformative
change process, let alone the specific objectives, i.e., these cannot be fixed politically — contrary to
what is argued by some advocates of mission-oriented policies.

As for the ‘single’ innovations, the initial impulse comes from different sources. For business
innovations the main driver is competition: firms feel the pressure to improve their products and
services, as well as their production and business processes, and/or introduce brand new goods and
business models, enter new markets, or create new ones. For Sls the main driver is perceived societal
needs or possibilities to create new societal opportunities. New initiatives — ideas for change — can
come from a wide range of actors: internally from business, social, and hybrid innovators or
externally from consumers of goods and services, beneficiaries of SI, NGOs caring about societal and
environmental issues, as well as policy-makers. Both IS and ST research recognise the importance of
technological as well as non-technological opportunities as important inspirations for innovation.

As for the objectives of ‘single’ innovations, different purposes of change processes are identified in
the IS, SI, and ST literatures. Business innovations either react to new demands, or create new
demand, and thus new markets, while Sis are directed towards (societal) needs (Hodgson 2008).
From a different angle, business innovations can be best understood in the frame of the growth
paradigm, while from an Sl perspective promotion of economic growth is not a prime concern.
Further, Sls often address the dark sides of growth, e.g., housing problems and social tensions caused
by mass industrialisation, leading to fast urbanisation, and thus declining quality of education, health,
and social services, organised crime, on the one hand, and abandoned, declining regions, suffering
from many types of socio-economic problems, on the other. The ST literature has opened a new
discourse on green growth (Antal and Van Den Bergh 2016). For other authors the explicit goal is
degrowth (Kallis et al. 2018) and related approaches, e.g., responsible stagnation or a-growth (de
Saille et al. 2020).

As for the types and sources of knowledge to be utilised, innovators — be they social, business, or
hybrid innovators, or ‘change agents’ of sustainable transitions — can draw on their own ideas and
knowledge, including tacit knowledge; codified knowledge stemming from the results of various
types of R&D organisations; practical knowledge of other external actors; as well as various
combinations of these sources.
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When analysing GOTC processes, it is important to consider the specific objectives of diverse actors
and at various levels of change, especially the potential tensions among them, as well as the different
types and sources of knowledge (co-)produced, exploited, and diffused during these change
processes.

5.2 Objects, types, and levels of change

As for the objects, types, and levels of change, a new, overarching taxonomy can be elaborated by
drawing mainly on the concepts developed in the Sl and ST strands (section 3.2). The objects of
change can be goods (products and services), social and business processes, methods and practices,
organisational forms, institutions, and cognitive frames. As for the type of change it can be
incremental or radical. Change can occur at the level of single goods, social and business methods
and practices in niches; a technological system (a set of interrelated goods); a regime; or a techno-
economic paradigm (i.e., an entire socio-economic system, with its underlying technologies, business
models, cognitive frames, institutions, business and social networks).

These distinctions offer a comprehensive way to categorise and analyse innovations introduced
during a GOTC process. These categories can contribute to identifying and assessing societal,
economic, and environmental impacts as well.

5.3 Processes and mechanisms of change

To analyse change processes, we need to consider the actors engaged in different roles and
capacities, the nature of processes, as well as the mechanisms that determine the nature of these
processes.

The IS strand claims that while firms are in the driving seat of innovation processes, different types
and pieces of knowledge are required for successful business innovations, possessed by different
types of actors, and thus co-operation among these actors is a must. The main driver of business
innovations is competition among firms, and thus market mechanisms play a decisive role. Yet non-
market mechanisms must not be neglected either, especially when we want to understand
knowledge creation processes and the diffusion and exploitation of knowledge. The main features of
business innovation processes are i) a strong competitive pressure on the actors and ii) a productive
tension between cooperation and competition among the actors. We should also keep in mind that
the introduction of radical business innovations is a social process, per se, inside a firm, implying
major organisational and procedural changes internally, as well as externally, among the users (in
their social practices and social networks). Further, even a single radical business innovation can
induce major changes inside a business sector, in other sectors, as well as in society. Changes are
more fundamental and far-reaching when a new technological system or a new techno-economic
paradigm is emerging.

In SI, the change process often seems initiated by civil society actors or ‘heroic’ social entrepreneurs,
who then need to mobilise a network of local actors. These actors are highly perceptive of tensions
and frictions in the system, have a strong view on the prevailing institutional setting and can identify
or even create windows of opportunity and win-win situations for different types of stakeholders. In
many cases there are tensions among the major players at the local level, especially when the SI
initiative is not firmly embedded into the local social networks and/or strongly challenges the
cognitive frames and power of influential local actors. These tensions may be caused more often by
diverse views on possible solutions and their implementation rather than on the underlying
objectives of an Sl. Besides, there may be tensions between i) centrally set policy goals and tools vs
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local needs; ii) actors at different governance levels, as well as iii) micro- and macro-level institutions
(considering both formal and informal ‘rules of the game’).

Sl processes are driven by societal incentives for social innovators: they want to respond to societal
needs. As business incentives do not play any role in pure SI, there is no competition among Sl actors,
and thus market mechanisms do not guide these change processes. Most Sls aim at diffusing a novel
solution as widely as possible for the benefit of the social groups in need, not at excluding other SI
actors from applying a new solution in their localities. While IPR and other methods are aimed at
preventing the imitation of business innovations because easy, and thus fast and widespread
imitation diminishes financial returns to the investments made by innovators, social innovators often
encourage imitation (Windrum et al. 2016). However, as reputation plays a role for many social
innovators, reference to their solution is still of importance.

The ST literature considers a wide spectrum of impetus and mechanisms underpinning transition
processes. They range from the entrepreneurship of inspired individuals via societal incentives to
interactive learning in early phases of niche development. Resource-based considerations (Musiolik
et al. 2012), experimentation, market formation, competition, along with collaboration and
institutional change (van den Heiligenberg et al. 2017; Wicki and Hansen 2017) also play a prominent
role, as well as regulatory and demand-side forces in later phases of a transformative change.
Besides collaboration, tensions arising from diverging directionalities, as well as inside and between
networking organisations have been also analysed more recently (Heiberg and Truffer 2022; Rohe
and Chlebna 2022). ST demonstrates the richness of mechanisms at play when moving from
innovation to GOTC, though with an emphasis on a specific normative orientation towards
sustainability.

In sum, the three strands provide complementary insights into processes and mechanisms that
contribute to GOTC, and in particular the ambition to break existing path-dependences and create
and stabilise new paths with their respective novel institutional and structural characteristics. IS
stresses competition and the importance of the diversity of knowledge for innovation and
transformative change; Sl puts the emphasis on societal needs and the diversity of actors and their
objectives; while ST highlights the diversity of transformative mechanisms leading from innovation to
institutional and structural change. For an integrative perspective, all these different ingredients are
needed.

Common to all three strands is the idea that path-dependence is a major force to slow down or block
(transformative) change. The concept of path-dependence highlights the practical importance and
repercussions of incremental changes along a given pathway that represents at the same time an
approach, a framing, a regime, and a paradigm. Path-dependence implies contingent and non-
reversible processes (David 2001). It is tied to institutions, as pathways are associated with a set of
established institutions in place. Most actors stick to established institutions by mainstreamed ways
of framing and acting. IS, SI, and ST all argue for a need to overcome path-dependences, and hence
for path-breaking and path-creating. The initial sparks that unleash processes of path-breaking and
path creation are often systemic tensions resulting in major pressures, together with opportunities
through new framings, technologies, and negotiation of win-win situations. Radical business
innovations, for instance, are pathbreaking by definition and their diffusion creates new trajectories.
The mode of organisation for this is the market. For social innovations, path-breaking institutional
change is a fundamental aim (Nicholls and Ziegler 2019; Terstriep et al. 2020; Ziegler et al. 2019). This
is enacted by networks of actors where the combination of different approaches by these actors
allows to develop new narratives of change and socially innovative concepts in ‘discursive resonance’
(Pel et al. 2020). The formation of networks is the dominant mode of organisation to achieve path-
breaking institutional change. ST frames and facilitates path-breaking through multi-level governance
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processes that allow distributed learning and self-organisation processes along visions and missions,
but without discarding the importance of market mechanisms and regulation for changing dominant
regimes. The corresponding mode of organisation gives elements of soft governance a prominent
role but suggests using this mode also for preparing harder governance instruments. For an
integrative perspective, markets, networks, and hybrid governance (top-down and bottom-up; soft
and hard) in combination are instrumental to affect transformative change, but their relative
importance is likely to vary during the transformation process.

5.4 A set of criteria to assess change

Business innovations are driven by business logic, and thus outcomes and impacts are traditionally
assessed by business considerations: whether productivity and efficiency are enhanced, and thus
profits and shareholder value increased. More recently, though, aspects of corporate social
responsibility, especially environmental impacts, are becoming important criteria when evaluating
business innovations, investment opportunities, and performance, also under the umbrella of ESG
(environmental, social, and governance). In some cases, however, these criteria are used in a
tokenistic, superficial way.

Justice and equity, including global justice, are key issues for social innovators, as Sls are aimed at
addressing unmet social needs, advancing social inclusion via fighting injustice and marginalisation.
Bringing these social ambitions to the fore has been one of the most important contributions of SI
research. These aspects now play a key role in the assessment of innovations and transformations.
Sls are also inevitable to tackle environmental challenges, where justice should also be a major
concern (Boelman and Heales 2015). Lately, just transition has become an issue of growing interest in
ST (Kanger et al. 2021), implying that ST is opening up its normative agenda and becoming more
integrative.

From a new, integrative perspective we need to recognise that most change processes have major
social impacts, whether intended or unintended, and thus these aspects should be considered when
change processes are designed, implemented, and assessed. Nevertheless, it always depends on the
vested interests, power relations, values, and worldviews of major actors which aspects are included
in the set of criteria to assess the outcomes and impacts of transformative change processes. We
should also keep in mind that the set of criteria to assess change is likely to be modified at least to
some extent by the actors for various reasons — changes in the context, emergence of new
technological opportunities, tensions during implementation, noticing unintended impacts — during
the transformation process.

6 Conclusions
Three strands of literature: an assessment

We have reviewed the main conceptual frameworks of Innovation Studies (IS), Social Innovation (SI),
and Sustainability Transitions (ST) research, with the intention to identify their main — similar and
divergent — features in their approach to different types of innovations and transformations. Our
ambition has been to stress the need, and show the possibilities, for constructing an integrative
perspective to better understand transformations as intentional change processes. We have
distinguished different types of innovations by their principal purpose and discussed the typical main
actors and their interactions; the objects, types, and levels of change; the sources and types of
knowledge (co-)produced, utilised, and diffused during the change processes; and how success and
impact are defined and measured in the three strands. We have also considered how diffusion and
transformation mechanisms are understood.
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For historical and sociological reasons these three strands have so far evolved in rather loose,
sporadic interactions with each other, and thus possibilities for mutual learning have been seized to a
limited extent only — despite their common fundamental intellectual quest to describe and
understand intentional change processes. Our attempt to provide a structured characterisation and a
‘friendly critique’ of the three strands has yielded several lessons. While they each provide a
perspective on goal-oriented transformation change processes (GOTC), these perspectives are
partial. Further, each has its particular deficits.

Innovation studies still concentrates its analytical efforts first and foremost on business innovations,
despite its ‘all-encompassing’ label. It is yet to be seen if efforts to open up and diversify can take
root, strengthen and find a home in this paradigm. Compared to the other two strands, this paradigm
would need to put more emphasis on considering a wider range of actors — investors, managers,
researchers and engineers, users as co-producers of innovations, consumers, and policy-makers —
and their respective cognitive frames as major drivers shaping innovation processes. As it is firmly
rooted in business logic, the focus is on innovations as sources of commercial success. More recently,
however, some studies consider the normative dimension, too: they recognise and assess — the often
unintended — social and environmental impacts of business innovations, analyse their role in
development and notice and critique ‘destructive creation’, beyond fanfaring ‘creative destruction’.

Social innovation research still lacks the level of conceptual sophistication that innovation studies and
sustainability transitions research have achieved.® It tends to downplay the role of science and
technology as major drivers of social change, as well as that of top-down institutional changes in
inducing innovation and transformation. Further, Sl research does not distinguish different levels of
change in a systematic, clear-cut way as the other two strands do. Measurement remains a largely
unresolved task. This relative ‘underdevelopment’ is to a large extent due to intrinsic difficulties: the
diversity, as well as the complex and complicated nature of Sl processes and the social issues that Sl
initiatives attempt to tackle. We also need to realise — and accept — that not everything that is
important can be measured, and not everything that can be measured is relevant.

Sustainability transitions research pursues a strongly normative agenda and tends to underrate the
multitude of societal and business objectives that may guide and shape GOTC processes, as well as
the transformative role of generic and disruptive technologies. This goes hand in hand with over-
emphasising bottom-up learning processes and down-playing the influence of top-down impulses in
triggering transformation processes. There is a greater variety of transformation strategies and
pathways to be considered than those proposed by the ST literature.

These strengths and deficiencies strongly indicate that a meaningful combination of these three
strands’ concepts and major achievements, as well as mutual learning among their scholars, is
needed as a foundation for a deeper and more germane understanding of GOTC processes in
economy and society. As a first attempt, we have offered four building blocks for a new, integrative
conceptual framework to analyse GOTC processes. The first three highlight how social, business,
hybrid, and ST innovations contribute in conjunction to GOTC and discuss the crucial properties of
change to be considered: i) rationales, overarching goal, and specific objectives; ii) objects, types, and
levels; as well as iii) processes and mechanisms of change. The fourth deliberates on the set of
criteria to guide an ex ante evaluation, monitoring or ex post evaluation of these change processes.

81t is also acknowledged by prominent Sl scholars in a subtle way, in the meantime expressing an ambition to
make Sl a cornerstone of an “integrated theory of innovation”: “The development of a theoretically sound
concept of social innovation is a precondition to elaborate an integrated theory of innovation and to direct
empirical research to better understand the role of innovation in complex processes of social change and
transformation.” (Howaldt and Schwartz 2021: 53)
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Normative implications

A new, integrative approach is likely to facilitate a better understanding of normative issues and
identification of further meaningful, desirable ambitions other than sustainability. Earlier the
parlance used to be economically, socially, and environmentally sustainable development. Nowadays
these ideas are enshrined in the UN’s the sustainable development goals (SDGs). This reframing
suggests that we should not take ‘sustainability’ as given, as an ambition carved in stone. There may
be possibilities to arrive at more meaningful normative ambitions, in particular in times when
sustainability will certainly remain an important societal concern, but not the only vital one. We need
transparent, more appropriate — and cost-efficient — approaches and methods for organising
dialogues to discuss normative issues to arrive at a shared major overarching goal. Such dialogues
can identify inevitable tensions among countries and social groups with different experience,
worldviews, values, and ambitions. Participatory, systematic deliberations can assist the actors to
arrive at shared visions and overarching goals, and then take orchestrated, effective actions.

Directions for future research

As a crucial step to construct an integrated theory, we also need to systematically analyse what
models of innovation have been developed and exploited in the IS, SI, and ST literature. Drawing on
evolutionary and complex systems models, a problem to be tackled, or a new possibility/ solutions
space to be seized or created (Wanzenbock et al. 2020) would be the foundation stone of a future
model of GOTC: what major issues are identified by the innovation actors and other stakeholders,
using what fora, processes, and methods? Further modules of this theory would need to consider i)
the interactions among the actors in their various activities: sensemaking; setting the overarching
goal of transformative change; discussing and orchestrating specific objectives of business, social,
and hybrid innovations; devising and introducing new solutions; learning, creating and disseminating
new knowledge; assessing developments, revisiting — if necessary revising — the overarching goal of
transformative change and the specific objectives of innovations; addressing the inevitable tensions
among actors and between actors and other stakeholders; ii) the interactions between the actors and
the context (the structure): the processes, mechanisms, and activities; iii) the institutions guiding and
framing interactions among the actors, as well as between the actors and the context; as well as iv)
knowledge: the available pool and the need to create new knowledge.?

The next step would be to compare the policy rationales — justifications for policy interventions —
distilled from the various models of innovation applied in the three strands of literature. Together
with a future theoretical model of GOTC, this would provide the basis to draw sound and
comprehensive policy implications.

This more advanced version of an integrative analytical framework should then be ‘tested’ and
refined by applying it to analyse real-life GOTC processes. That would be a demanding task not only
in terms of time and resources, but also knowledge: it needs to be performed by a multi-disciplinary
team to be comprehensive and thorough, and thus sound.

Tentative governance, policy, and practical implications

Our proposed integrative approach implies the strong need to i) orchestrate policy objectives and
tools across policy domains, governance levels, and possibly jurisdictions, guided by the overarching
goal of transformative change; ii) create space and mechanisms for policy experiments; iii) establish
fora for normative dialogue among various types of innovators, policy-makers, and other
stakeholders; and iv) develop the missing, but required capacities for transformative changes. Such a

9 We have made a first attempt to develop a graphic representation of this model, presented as a
supplementary material to this article, available at http://dx.doi.org/10.13140/RG.2.2.31144.55049.
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nuanced approach seems more appropriate for governing GOTC processes than pursuing a naive
belief in the ability to set clear goals, targets and timelines as suggested by some proponents of
mission-oriented policies.

An integrative approach to GOTC can also underpin more effective strategies and activities for
various types of actors (most notably businesses, social innovators, social entrepreneurs, NGOs, and
citizens as individuals), as well as more effective public policies. The complementarities among the
capabilities and their opportunities to act — e.g., when orchestrating changing technologies,
infrastructures, social and business networks, cognitive frames, institutions, and social practices —
need to be mobilised to set in motion GOTC processes. This is also why incumbent actors with their
respective economic interests play a key role in transformation strategies: with their means they can
foster change instead of using their power to prevent it. This insight has major practical implications
for change agents who need to take into account several, if not all types of approaches currently
treated in isolated ways in the three strands of literature in terms of theorising, policy-making, and
acting.
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