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ABSTRACT

As transformative innovation policy (TIP) approaches become increasingly adopted nationally and
internationally, the need to understand how TIP travels across highly differentiated contexts is
intensifying. Insights from previous research on three experimental policy engagements and how TIP
travelled suggests that co-creation of transformative interventions such as TIP requires the production
of fluid spaces. In fluid spaces, actors with different perspectives can collaborate to work on adjusting
and adapting their different knowledges to co-create transformative theories of change (TToCs) that
act as guides for implementing TIP interventions. Such fluid spaces can be facilitated through the use
of boundary objects — things that help actors with diverse knowledges to communicate, develop mutual
understanding, and so work across their knowledge differences to co-create the actionable knowledge
of a TToC. In this paper, we combine concepts of relational space, perspective making and perspective
taking, and boundary objects, to analyse the South Africa Living Catchments Project (LCP) and its
process to develop a TToC. Our analysis reveals several dynamics of the role boundary objects played
in the LCP process. From this, we suggest a number of ways to think about how to choose and work
with different boundary objects to increase the chances that any multi-perspective TToC process will
succeed.

KEYWORDS

Boundary objects, relational spaces, experimental policy engagements, knowledge co-creation,
South Africa



1. INTRODUCTION

Growing interest in the adoption of sustainability transitions policy approaches at national and
multinational levels (e.g., OECD, 2025; Palmer & Cavicchi, 2023; Schot & Steinmueller, 2018) poses
important questions regarding the replicability, circulation and general scaling of transformative
innovation policy (TIP) across global, national and regional contexts. Research on how TIP ‘travels’ has
provided some limited but potentially important insights. For example, Heiskanen et al. (2009) underline
that TIP cannot be imposed without ensuring there are capabilities for reflexive governance in different
contexts, whilst the importance of embedding global knowledge across local contexts is emphasized in
Sengers and Raven (2015). Building on this discussion and a comparative analysis of three experimental
policy experiments (EPEs) in different regional contexts, Ramirez et al. (2024) suggest two important
lessons. The first is that ‘top-down’ policy prescriptions are unlikely to be successful in achieving
transformations. Heiskanen'’s et al. (2009) point about the importance of achieving legitimacy in different
contexts underlines this. Second, and flowing from the first, TIP needs to be translatable and flexible to
adjust to different contexts, otherwise the travelling TIP will disregard local knowledge, misunderstanding
local institutions, leading to mistrust, resistance and rejection.

The Ramirez et al. (2024) study suggests that what they call ‘mutable’ spaces are important for building
flexible and actionable knowledge (and see, e.g., Luederitz et al., 2017; Marshall et al., 2018; Wiek et al.,
2017) through processes of co-creation (i.e., where policy around transformations is open to change and
adjustment). Ramirez et al. (2024) also found, though not studied in any detail, that specific ‘boundary
objects’ seemed to play an important role in facilitating such spaces. The concept of a boundary object
was developed originally by Star (1989; also Star & Griesemer, 1989) to help understand the coordination
mechanisms and collective action at work in scientific collaboration, and it has since become popular as
a means of helping to link different perspectives and overcome cognitive differences (e.g., see Boland &
Tenkasi, 1995; Carlile, 2004; Fox, 2011; Star, 2010; Uppstrom & Lénn, 2017).

Despite this, few studies from the sustainability transitions field (for an exception, see Franco-Torres et
al., 2020) have provided insights into the use of boundary objects (types, functions and contexts in which
they are used). In this paper, we therefore explore how boundary objects were used in an EPE involving
South African policy actors and practitioners, working with a team of academics in the Transformative
Innovation Policy Consortium (TIPC). Thus, the case represents TIP ‘travelling’ cognitively: as travel from
what Ramirez et al. (2024) call the academic network space of a specific knowledge domain to the more
practice-based knowledge domain of the South African actors. The EPE was intended to bring the TIPC
and South African actors together to co-create a transformative theory of change for a water governance
intervention called the Living Catchments Project (Boni et al., 2021; Kuse et al., 2024).

Conceptualising space as a “set of relations between things” (Lefebvre, 1991, p. 83), we analyse the
dynamics of how knowledge relations were articulated across the different cognitive perspectives,

how boundary objects worked in these efforts, and what kind of knowledge was co-created. Using the
three kinds of space conceptualised in Ramirez et al. (2024) - plural, fluid and network — we construct a
framework for analysis of how the different relationalities (the quality of relations constituting these three
spaces) interacted with different boundary objects.

The paper is guided by the research question: What are the relationships between the use of different
boundary objects and knowledge co-creation in different relationalities? In answer to this, we find that
the general process of knowledge co-creation, or perspective making and perspective taking (Boland &
Tenkasi, 1995), has different kinds of dynamics depending on the plural and fluid relationalities in which it
unfolds. Moreover, different kinds of boundary objects can either facilitate or inhibit (Fox, 2011) different
kinds of relationality. The findings and analysis have implications for what kinds of boundary objects
should be used, and when, in a multi-perspective knowledge co-creation process such as EPEs, but they
may also have significance beyond these specific kinds of societal interventions.



The paper is organised as follows. We discuss the conceptual foundations and construction of our
analytical approach in section 2 and explain our methodology in section 3. Key moments in the case
are presented in section 4. In section 5, we discuss in some detail what we consider to be important
implications for the choice and use of different boundary objects in multi-perspective knowledge co-
creation. And we summarise and conclude in section 6.

2. CONCEPTUAL FOUNDATIONS AND
AN ANALYTICAL FRAMEWORK

2.1 Conceptual foundations

When various actors!, working from different perspectives, seek to collaborate to co-create actionable
knowledge for use in transforming socio-technical systems, they need to find ways to understand

each other’s perspectives (e.g., Ely et al., 2020; Marshall et al., 2018; Pereira et al., 2018; Ramirez et

al., 2024). As they develop this mutual understanding, they can draw on their differing perspectives to
co-create knowledge that can guide how they act on the systems they seek to change: i.e., co-create
actionable knowledge (e.g., Luederitz et al., 2017; Marshall et al., 2018; Wiek et al., 2017). Boundary
objects - ‘things’ that are in some way shared by actors from different ‘social worlds’ but potentially
with different ‘identities’ in each of those worlds (Star & Griesemer, 1989, p. 409) — are thought to help
actors with different perspectives communicate with each other and so create new or shared knowledge
(e.g., see Boland & Tenkasi, 1995; Bowker & Star, 2000; Carlile, 2004; Fox, 2011; Star, 1989, 2010; Star

& Griesemer, 1989). In this section, we review some key ideas we use — boundary objects, how we
conceptualise knowledge co-creation spaces, and what is involved in achieving mutual understanding for
knowledge co-creation — after which, in section 2.2, we explain how we bring these concepts together to
construct our analytical framework.

Star (2010, p. 602) argues that a boundary object must be suited to the “information and work
requirements” of the actors participating in a collaboration, and that these requirements are linked to
“the question of scale/granularity”. We understand this to mean that, if the requirements are highly
detailed, a boundary object will need to be highly granular; if the requirements are concerned with,

say, the ‘scale’ of a socio-technical system, the boundary object will need to facilitate grasping of that
socio-technical system. While any ‘thing’ could be a boundary object, Star and Griesemer (1989, pp.
410-411) suggest four kinds: repository, ideal type, coincident boundary, and standardised form. For the
purposes of this paper, the ideal type is of most interest and so we will not discuss the others. This kind
of boundary object is of most interest to us because the potential boundary objects that appear in the
case study are all of this kind: they are either abstractions (concepts, theories) or, in the case of project
outcomes (present in the LCP theory of change), general statements about a future state rather than
empirical facts. As an abstraction of some kind, an ideal type provides a general description of a domain
rather than an accurate description of any specific thing, but it is adaptable to specific instances of the
general type: e.g., a species, rather than a specimen; a theory, rather than a case study. More than one
boundary object could be in use in a collaboration — a “system of boundary objects”, as suggested by
Star and Griesemer (1989, p. 410) — but they all enable the different actors to “tack back-and-forth” (Star,
2010, p. 605) between the ideal type and its adapted form in a specific instance of relevance to each
actor: e.g., from the ideal type of the multi-level perspective (MLP) on socio-technical transitions to the
specific case of interest to the actor.

The ongoing process of collaborative interaction facilitated through boundary objects is conceptualised
as one of making (and breaking) connections between humans and non-humans that produces a
continually evolving space (Massey, 2005) or a “set of relations between things” (Lefebvre, 1991,

p. 83). And, given this is a process, a fuller understanding includes space-production through time

' We use the term ‘actors’ to mean groups of actors as well as individuals.



(e.g., Harvey, 2019) so that we analyse the evolution of a specific space-time as the evolution of the

set of relations through time, or what we call the relationality of, in our case, knowledge co-creation.
Furthermore, following Ramirez et al. (2024), we characterise three kinds of relationality: plural, fluid and
network. These kinds of relationality reflect the degree to which actors have shared perspectives. Plural
relationality reflects little or no shared perspective; fluid relationality is characterised by some shared
language, concepts, and/or mutual understanding, and so on, but with many differences remaining;
network relationality reflects a deeply shared perspective such as in an academic discipline or community
of practice.

For knowledge co-creation itself, achieving common understandings requires processes of what Boland
and Tenkasi (1995) call perspective making and perspective taking (PMPT). PMPT is a way to understand
how different ‘communities of knowing’, as they call them, develop new products and services. Although
this is focused on knowledge-intensive firms, we would argue that achieving common understandings
among heterogeneous actors seeking system-change is essentially the same, albeit with certain
differences dependent on the degrees of novelty or complexity inherent to the knowledge co-creation
challenge of focus (Carlile, 2004). What counts is that the various perspectives can be communicated
effectively between the different actors. In perspective making, the ‘community of knowing’ refines “its
vocabulary, its methods, its theories and values and its accepted logics through language and action
within the community of knowing” (Boland & Tenkasi, 1995, p. 355, emphasis added). Perspective

taking occurs when “distinctive individual knowledge is exchanged, evaluated, and integrated with that
of others in the organization” (p. 358). The PMPT process can be mediated through boundary objects
(depicted in Figure 1). That is, boundary objects can help actors strengthen their own perspective, not
just communicate across perspectives. We return to this point, and to the point about degrees of novelty,
in section 2.2.

Figure 1: Perspective Making and Perspective Taking
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Source: Adapted from Boland and Tenkasi (1995, p. 367)

Of specific interest to us in this paper is understanding how knowledge relations evolve between
perspectives (a perspective as one kind of ‘thing’ that has relations with other things), given that these
relations will form the space(-time) from which co-created actionable knowledge will emerge, how
boundary objects mediate these evolving knowledge relations, and what kinds of knowledge emerge
from the different spaces sketched above (plural, fluid, network). In the next section, we bring all these
concepts together to construct our analytical framework: different relational spaces (following Ramirez
et al., 2024, noted above); perspective making and perspective taking (Boland & Tenkasi, 1995); types of
knowledge communication novelty (Carlile, 2004); and boundary objects (Star, 1989; Star & Griesemer,
1989). While we progress through our explanation of the framework, we include further details of the
various concepts just listed, as and when these are needed.



2.2 Relationality and knowledge co-creation: an analytical
framework

A starting assumption underlying the analytical framework we construct here is that a variety of actors
comes together in a process that is intended to address a societal challenge each actor holds to be
important in some way. When the process begins, there is a heterogeneity of perspectives across the
actors: different knowledges and experiences gained formally or informally. In our case, we are interested in
how such a collection of actors can work together to co-create a transformative theory of change (TToC)

- “the explicit definition of the ideas and hypotheses (theories) about [transformative] change” (Boni et al.,
2021, p. 742) — that can guide their actions to contribute to the systems-change they wish to see.

Figure 2: Knowledge communication across boundaries
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Source: Adapted from Carlile (2004, p. 558)

Our framework is constructed around the general idea of PMPT. However, the Boland and Tenkasi (1995)
conception of PMPT neglects how communication may be affected by the degree of novelty faced by the
participating actors. Of help here is Carlile’s (2004) differentiation of forms of knowledge communication
according to degrees of novelty, where novelty can arise from the unfamiliarity of both the challenge the actors
are facing and the knowledges that are being communicated. In situations of ‘low’ novelty (bottom of Figure
2), where actors face a familiar challenge and/or share a perspective (they are ‘close’ to each other), the form
of communication can be simply a knowledge transfer or ‘syntactic’ process. As novelty rises (middle of Figure
2), perhaps because actors with different but somewhat overlapping perspectives are participating (they are
somewhat ‘distant’ from each other), communication may need what Carlile calls a ‘'semantic’ process of
knowledge translation. In situations where novelty is high (top of Figure 2), such as when actors have widely
divergent perspectives, communication is a more complex challenge. It is likely to be fraught, especially as some
actors may feel their own perspective will be marginalised by other actors (e.g., by those with more power).
Here, actors may perceive their knowledge to be “at stake” (Carlile, 2004, p. 556) and so communication now
becomes more political or, as Carlile describes it, a ‘pragmatic’ process of knowledge transformation.

The levels of novelty and associated forms of knowledge communication just described resonate with the
three kinds of relationality we sketched earlier: plural (high novelty, pragmatic knowledge transformation);
fluid (medium novelty, semantic knowledge translation); and network (low novelty, syntactic knowledge
transfer). Hence, we align different kinds of PMPT and knowledge co-creation to different kinds of space-
time production of knowledge relations. But it also implies that there may need to be different boundary
objects used in each of these knowledge co-creation spaces. To support this point, we elaborate on some
further details of the boundary object concept.



As we explained in section 2.1, Star (2010) argues that a boundary object must be suited to the information
and work requirements of the various collaborating actors. But these requirements will likely be different
across different degrees of novelty because of the pragmatic, semantic or syntactic knowledge
communications involved (Carlile, 2004). Indeed, exploration of the relationship between boundary

objects and such novelty suggests, according to Uppstrém and Lonn (2017), that the higher the novelty
the more complex the boundary object needs to be. A more complex object offers more opportunities

for communication across perspectives, reducing the risk of collaboration efforts producing ‘value co-
destruction’, as Uppstrém and Lonn call it (as opposed to value co-creation). However, this finding arises
from investigating collaboration via technological boundary objects (e-government information systems).
Collaboration via other kinds of boundary objects, such as the ideal types we explore in this paper, may
give rise to different conclusions. Nevertheless, that the ‘wrong’ boundary object can have the opposite
effect to knowledge communication — an inhibitory rather than facilitative boundary object — remains a
possibility when, according to Fox (2011), the object (also technological in Fox’s analysis) has a negative
social meaning attached to it. We return to this in our discussion of the case. Here, we explain the elements
of our framework, organised according to the three relationalities of plural, fluid and network, which we first
characterise.

2.2.1 Plural space-time co-creation

We begin with a characterisation of co-creation in and through plural relationality. The diversity of those
constructing a plural space-time means actors bring to an engagement intended to address some
societal challenge such a wide variety of (informal and formal) knowledges and experiences that they
share only non-technical or non-specialist concepts and language (and for some this might not be their
native language). While the societal challenge may be recognised by all, in some way, there may be widely
differing views on the specifics of the problem, its causes, its consequences, its solutions, and whose
interests will be served or threatened as the knowledge relations develop. Communication will thus be

a primarily pragmatic process, where knowledge transformation is needed to help negotiate the politics
and power asymmetries that are likely to be many and fraught. The PMPT process here may be one of
articulating shared interests, goals, needs, and so on.

2.2.2 Fluid space-time co-creation

In and through fluid relationality, the actors may have some shared notions: e.g., they may be able to
articulate what specific problems are important. However, the various actors will not necessarily be able to
communicate easily on all aspects of their perspectives with other actors who inhabit different knowledge
domains. Although politics and power asymmetries are likely to be evident, established shared problem
framings, interests, and some shared specialist language, etc., would mean communication will be largely
semantic, translating specific meanings rather than negotiating potentially conflicting interests. PMPT here
may be more about developing and strengthening shared concepts and language from which more specific
knowledge can be co-created.

2.2.3 Network space-time co-creation

In network relationality, we are mainly concerned with a largely shared perspective, even if actors from
other knowledge domains are involved. While the relational configuration may be stable, we could consider
it to be dynamically so. As such, even in a stable network relationality, we could expect to see the need

for PMPT to occur in some form. This form may be more focused on perspective making, in the sense of
strengthening its perspective (such as refining its shared theory). PMPT in a network relationality would,
thus, involve communication that is largely a syntactic knowledge transfer process: existing (largely shared)
knowledge — which, in essence, is much less “at stake” (i.e., not under threat of becoming discarded or
obsolete) (Carlile, 2004) — is more likely to be incrementally adjusted in a co-creation process. While we
could still expect to see politics at work, it may be less fraught than in PMPT in plural or fluid relationalities,
and power asymmetries may be less visible, even if still present.



Figure 3: Knowledge co-creation relationalities
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2.2.4 Representation of the analytical framework

Figure 3 depicts the framework for the three kinds of relationality we draw from Ramirez et al. (2024): plural
space-time (top of Figure 3), fluid space-time (middle of Figure 3), and network space-time (bottom of
Figure 3). Each space-time depiction in Figure 3 shows two sets of actors (A and B: only two are shown

to aid simplicity and clarity in the depiction), designated primarily by red- and yellow-coloured areas to
imply different perspectives. Between the actors in each space-time depiction is the specific space-time
produced through the PMPT process, which involves communication through boundary objects (one or
more), and symbolised by the shaded areas overlapping with the different actor knowledge domains. Co-
created in and through each space-time is knowledge (actionable or otherwise), indicated by the arrow
pointing outwards from each space-time. The differences between the three relationalities are implied by
their colours: plural relationality is depicted as grey, fluid as cyan, and network as green. The stretching

of the actor domains across the three relationalities is suggestive of the degree to which there are shared
perspectives: these are far apart in plural space-time, closer in fluid space-time, and overlapping in network
space-time. And the actor colours in fluid and network relationalities shade towards cyan and green
respectively, indicating further the extent of shared perspectives. Finally, the actors maintain their ‘original’
knowledges alongside any shared perspectives, indicated by the persistence of their original colours —
yellow and red — away from the central space-time production. With our framework now explained, we turn
to our methodology.



3. METHODOLOGY

To understand the role of boundary objects in multi-perspective knowledge co-creation, we apply our
analytical framework to the case of the EPE conducted with the South Africa Living Catchments Project.
Section 3.1 provides an outline of the case. In section 3.2, we restate the research question and list the
sub-questions we used to guide the data collection, followed by an explanation of the various data sources
and collection methods. Section 3.3 completes the methodology with a brief explanation of some of the
key elements of what we call the ‘TIPC approach’.

3.1 Outline of the South Africa Living Catchments Project
experimental policy engagement

The EPE involved developing a transformative theory of change (TToC) for the Living Catchments Project
(LCP), a project implemented from 2019 to 2023 by the South African National Biodiversity Institute (SANBI)
to establish more sustainable water governance of (initially) four of the country’s 22 strategic water source
areas (SWSAs) (SANBI, 2023). The four SWSAs in the LCP, indicated in Figure 4, were uMzimvubu (Eastern
Cape Drakensberg), Berg-Breede (Boland), Olifants (Mpumalanga Drakensberg) and uThukela (Northern
Drakensberg) (Kuse et al., 2024). More sustainable water governance is essential as water security affects
a complex of social, economic and environmental challenges in agriculture, energy, mining, tourism,

and urban and rural development more broadly (Tau et al., 2020). In response to the Water Research,
Development and Innovation Roadmap (Water RDI Roadmap) for 2015 to 2025 (WRC et al., 2015), the

LCP was intended to apply transformative social learning to improve governance at the catchment level,
including more effective mobilisation of ecological infrastructure, and, at the policy level, to promote the
use of research and innovation generated from the water catchment interactions. Developing the TToC
involved collaboration between a core of actors in SANBI, who were implementing the LCP, and a group of
actors in the Transformative Innovation Policy Consortium (TIPC). The role of the TIPC team was to provide
academic and methodological contributions in the application of the TIPC approach in the EPE.

Figure 4: Strategic Water Source Areas of the Living Catchments Project
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The EPE took place from July to October 2020 through ten interactive sessions across three ‘modules’

(see Table 1), three more interactive sessions than had been envisaged (see TIPC, 2021). Because

of the COVID-19 lockdown restrictions at the time, the sessions took place online using the Zoom
videoconferencing platform, with each session lasting approximately two and a half hours. Most sessions
involved both plenary and breakout-room activities, and all the sessions were recorded within the Zoom
platform, except for the breakouts. Following each session, the TIPC team held an internal debriefing (not
recorded). These reflections provided input for the next — more formal — TIPC-internal planning meeting to
draft the details for the next session, which were then agreed with the LCP team. Preparatory work for each
session included both the TIPC and LCP teams reading specific materials and doing other inter-sessional
work that was agreed during the interactive sessions themselves. For example, the LCP team worked
between sessions on further developing their TToC using the Mural online whiteboard application. Further
description of the case, such as who participated, is given in the case study itself in section 4. Here, we turn
to our research and sub-questions.

Table 1: Interactive sessions for the South Africa experimental policy engagement

Module 1: Theory of Change (ToC) Date (2020)

IS1 (Interactive Session 1) Purpose of the ToC 9 July

IS2 Building the ToC 21 July
Module 2: Connecting ToC and Transformative Outcomes

IS3 Transformative Outcomes (TOs) (Additional session) 28 July

IS4 Read ToC through TOs 6 August

IS5 Stretching TOs 20 August

IS6 Connecting pathways with TOs 1 September
IS7 ToC outcomes 1-4 (Additional session) 9 September
IS8 ToC outcome 5 (Additional session) 10 September
IS9 MEL areas of enquiry 17 September
IS10 Development of MEL plan 8 October

Source: Based on TIPC (2021) and EPE-internal information

3.2 Research questions, data sources and methods

As noted in the introduction to the paper, we build on the insight in Ramirez et al. (2024) — that boundary
objects seemed to facilitate the co-creation of actionable knowledge in the EPEs they analysed - to focus
here on the dynamics that produce the various mutable qualities of specific space-times: what we call here
network, fluid and plural relationalities. Our particular interest is to understand how different boundary
objects have worked in these three kinds of relationalities: the ways in which boundary objects have
helped knowledge communication, helped the achievement of shared language and concepts/theory, and
helped to co-create actionable knowledge. Furthering this understanding, the ambition is that we develop
a better understanding of the dynamics of relationalities involved in knowledge co-creation in EPEs and
the kinds of boundary objects that facilitate specific co-creative space-time production. Our overarching
research question was, thus: What are the relationships between the use of different boundary objects and
knowledge co-creation in different relationalities?
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To guide the research and analysis, and answer this overarching research question, we used the following
sub-questions:

1. What boundary objects have been used, and in what ways and by whom, in each of the events and
processes within the experimental policy engagement?

2. What relational dynamics (between actors, their perspectives, boundary objects, and non-human
elements) unfolded in each of the events and processes identified?

3. What kinds of knowledge have emerged from each of the identified events and processes?

The bulk of primary material for the case came from the recordings of the online sessions that formed

the method of interaction between the LCP and TIPC teams. Sessions six to ten had transcripts of the
recordings already generated by the Zoom platform. For sessions one to five, we used the Copilot function
in Microsoft Word to generate transcripts from the recordings. Although all the transcripts were inaccurate?,
they were useful for finding significant parts of the conversations with which to work more closely to answer
our sub-questions. In addition, the lead author reviewed all ten sessions from start to finish, not only to
check the general accuracy of the transcripts and specific parts of them but also to get a better sense of
the tone of various points being made in the discussions. Direct quotes reported in the case study have
been edited for clarity from the original recordings and the transcripts.

Other materials used included several documents internal to the EPE. These materials were accessible
because three authors of the paper were involved in various ways with the interactions, two of whom were
involved throughout. Finally, several versions of the SANBI team'’s project reports were also accessible for
use in this paper, and we have made use of one interview from a previous piece of related research.

3.3 Brief explanation of key elements of the ‘TIPC approach’

The TIPC approach to EPEs is deeply informed by two socio-technical transitions theories (e.g., Geels,
2004; Kemp et al., 1998) and a set of 12 transformative outcomes (Ghosh et al., 2021) that can be used to
help assess how well an EPE is contributing to socio-technical system change. Related to the assessment
of system change, the TIPC approach uses the concept of formative evaluation (Molas-Gallart et al., 2021).
These elements are brought together into the process of developing a TToC that connects assumptions,
activities, outputs and outcomes into pathways for system change, all of which are to be continually
assessed (and potentially adjusted) according to a monitoring, evaluation and learning plan (Boni et al.,
2021). Those who are aware of these elements may wish to skip the following brief explanation of the two
transitions theories and transformative outcomes and, instead, go straight to the case study in section 4.

The overarching transitions theory informing the TIPC approach uses the multi-level perspective (MLP) on
socio-technical transitions. This conceptualises the provision of a societal service (e.g., for energy, mobility,
food security) through a configuration of dominant technologies, policies, user cultures, and others, whose
incremental changes are in effect ‘coordinated’ with each other by a socio-technical regime (or rule-set)
(Geels, 2004). Such a system tends to be difficult to displace. However, at the so-called ‘landscape’ level,
processes such as climate change or disruptive events such as wars can destabilise a socio-technical
system and open a window of opportunity for new practices and technologies, at a niche level, to influence
more transformative change (Geels & Schot, 2007). For understanding the detailed dynamics at the niche
level, the TIPC approach is informed by strategic niche management, where a socio-technical niche is a
protective space that enables experimentation with an innovation (e.g., a new practice, technology and/

or rule-set) (Kemp et al., 1998; Smith & Raven, 2012). Niche actors are guided by expectations of what

the innovation will look like if mainstreamed, learning from experiments in real-world settings, and building
networks with other actors who share similar goals. Progress of these niche activities can lead to wider
institutionalisation of the innovation in society.

2 Both the Zoom and Copilot transcription functions found non-English accents difficult to interpret, exacerbated by the often poor
quality of the recordings related to unstable internet connections.
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To assess the progress of an intervention such as an EPE that seeks to transform a socio-technical system,
Ghosh et al. (2021) offer a set of 12 transformative outcomes (TOs). These are linked with the concepts of
both the MLP and niche theory. They are grouped into three processes, listed here with the four outcomes
in each process.

¢ Building and nurturing niches: shielding, learning, networking and navigating expectations
¢ Expanding and mainstreaming niches: upscaling, circulation, replication and institutionalisation

e Opening-up and unlocking regimes: de-aligning and destabilising, unlearning and deep learning,
strengthening regime-niche interactions, and changing perceptions of landscape pressures

We will not discuss these concepts further here. For a full discussion, see Ghosh et al. (2021). Rather, we
can now turn to the case study.

4. SOUTH AFRICA: THE LIVING
CATCHMENTS EXPERIMENTAL POLICY
ENGAGEMENT

4.1 Overview of the Living Catchments experimental policy
engagement

Prior to the start of the EPE, the LCP team, together with participants from the Water Research Commission
(WRC) and the Department of Science and Innovation (DSI), had developed a theory of change (ToC) using
a logical framework (logframe) approach (Tau et al., 2020). However, the project team were concerned the
logframe approach would be unable to help with the project’s monitoring, evaluation and learning (Magada et
al., 2023). Subsequently, it was agreed the LCP would be the focus of South Africa’s first EPE, as part of the
country’s membership of TIPC. The EPE objective was for TIPC to work co-creatively with the LCP team to
help them ‘stretch’ their existing ToC towards something more transformative (Tau et al., 2020), although the
LCP already had transformative ambitions and was considered “ground-breaking” (HSRC Observer, 2020).

Table 2: Participants in the South Africa experimental policy engagement

Participant organisation No. Role
South African National Biodiversity Institute 5 All were in the LCP team and active in every session

Water Research Commission 2 One was in the LCP team and active in every session

Transformative Innovation Policy Consortium 9 Comprised of members from SPRU, Utrecht and
Ingenio, several of whom were active in every

session

Department for Science and Innovation 4 One was an active participant; the other three were
observers

Human Sciences Research Council 6 All were observers; one provided reflections on the
entire EPE

University of Johannesburg 8 All were based in the Trilateral Research Chair (six

of whom were PhD candidates), providing research
support as well as observing; two provided reflective
comments on the EPE

Department of Environmental Affairs 1 Observer
University of Pretoria 1 Observer
Total 36

Source: Compiled from TIPC (2021, pp. 6-8)
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As this was the first EPE conducted in South Africa, participation included a range of others alongside
the LCP and TIPC teams (see Table 2): (1) those who could be part of future EPEs in South Africa; and (2)
observers, some of whom provided reflections on the interactions. Altogether, there were approximately
36 participants (TIPC, 2021). Prior to the EPE, one of the LCP team from SANBI and one overseeing the
project from WRC, along with several of the observers, had attended a two-day training workshop?® on
TIP experimentation, held in South Africa in October 2019. Most of the 36 participants of the LCP EPE
were involved to some extent in the interactive sessions that took place from July to October 2020, but
some did not attend all sessions.

As could be inferred from Table 2, the EPE participants represented a wide range of knowledges and
experiences. Even within the LCP team, as one observation report noted (UJ Observer Team, 2020), there
were differing perspectives expressed during discussions. Indeed, within the TIPC team, not everyone
was conversant with transitions theory concepts: others had project management, IT or communications
capabilities. Nevertheless, there were some actors in each of the teams who could be characterised as
belonging to a ‘community of knowing’ of some kind: academics within TIPC with expertise in transitions
theory; and the SANBI members saw themselves as part of a community of practice. But, in general,
across the EPE participants, there was little in the way of shared terminology or concepts, and few
participants had met each other prior to the EPE (the exceptions being those involved in the two-day
training workshop mentioned above). Thus, the space of the EPE at the beginning was clearly constituted
by a plural relationality overall.

4.2 Co-creation dynamics in the Living Catchments experimental
policy engagement

4.2.1 Spatial instability: plural relationality and at-stake knowledge

As there was little familiarity among the LCP team with the ‘TIPC approach’, for the first interactive
session, after general introductions, the TIPC team presented an overview of the approach’s various
concepts: socio-technical systems and system-change, EPEs, directionality, the MLP on socio-technical
transitions, a brief explanation of the 12 transformative outcomes, and formative evaluation and its links
with the ToC and the MLP (LCP IS1, 2020). The second session included a deeper presentation of the
MLP, working through a hypothetical transition from a fossil fuel to a renewable energy regime (LCP
IS2, 2020). To help provide context and background on the LCP to the TIPC team, and support the co-
creation exercise, the LCP team presented their existing ToC, a presentation that lasted ten minutes in
the first session (LCP 1S1, 2020).

In the first interaction, the concept of a socio-technical system emerged as a boundary object (mostly in
terms of the more general idea of ‘system’). As the LCP team struggled to identify their (socio-technical)
system of focus, much discussion ensued across the two teams, exploring and explaining the details of
the project and the meanings of the concepts in the TIPC approach. In other words, both teams engaged
in PMPT in both directions. Eventually, after lengthy discussion of the (socio-technical) system concept
and the LCP team'’s critical questioning of its applicability for their project, the WRC member of the LCP
team, who had attended the October 2019 workshop on TIP experimentation, attempted to bridge the
perspectives of the two teams by offering some pragmatic knowledge transformation. This began with
identifying the differences in language between the two perspectives* (LCP I1S1, 2020):

“one of the things that stood out in the literature for me is that there’s quite a difference between
the socio-technical system and the sector. Sector is a language that we're very bound by”

And went on to offer a definition of the system on which the LCP was focused, using terms familiar
to each team. That is, the WRC member began to articulate a knowledge relationship between the
perspectives of the two teams, something more than a semantic translation, by saying:

5 The two-day training workshop is summarised in a blog, available at https://www.johanschot.com/2019/10/31/transformative-
innovation-policy-learning-journey-south-africa/ [accessed 14 January 2026].
4 As mentioned in the methodology, all quotes from recordings have been edited for clarity.
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“the socio-technical system that the living catchments project works into is the system that provides
a secure supply of good quality and sufficient water in the country, and that system overlaps with a
range of sectors, including biodiversity, water, agriculture, industry, finance, and so on”

In the second interaction, the output and outcome concepts (used in ToC terminology) emerged as
boundary objects, stimulating much discussion of the LCP’s ambitions and objectives, generating further
PMPT on both sides (LCP 1S2, 2020). Although there was no resolution to the confusion over these
terms, the concepts enabled a more tightly focused reflection on the LCP’s elements, initiating a process
of more clearly articulating the existing ToC. In turn, this enabled the TIPC team to better understand the
LCP and gain insight into the concepts used by the project team.

Nevertheless, despite such attempts to bridge the different perspectives, by the end of the second session,
co-creation of a TToC was not proceeding well (HSRC Observer, 2020). Although progress had been made
in terms of PMPT in both directions, it was clear that the LCP team were generally unhappy with the EPE.
Indeed, the TIPC participants themselves were aware the process was not progressing well, something

they discussed during their debriefing sessions. The setup of the first session, in particular, with the TIPC
team presenting so many concepts® and only one presentation from the LCP side, gave the LCP team

the impression that TIPC were imposing their theory on the project rather than seeking co-creation (LCP
Team, 2020). This impression was implicit in the second session, where members of the LCP team critically
questioned the applicability of transitions theory to the work of the LCP. Such questioning suggests the LCP
team felt their own knowledge was not valued® or, as Carlile (2004) puts it, “at stake”. However, the two sides,
brokered in important ways by the WRC member of the LCP team, had managed to co-create some ‘pieces’
of promising knowledge in the form of simple relationships between the different perspectives.

Unfortunately, the connections established by the TIPC and LCP teams across the perspectives were
insufficient to stabilise this plural space: relations between the elements were few and weak. The
instability was reflected in the SANBI team feeling enough unease about the EPE that they were ready
to abandon the process altogether (Ramirez et al., 2024), something unknown to the TIPC participants.
Instead, the TIPC team, recognising that co-creation was proceeding poorly, thought the problem was
the constrained time for the LCP team to engage deeply with the ‘TIPC concepts’. Therefore, an extra
session was run dedicated to presentation and discussion of the TOs (session IS3, as shown in Table
1) ahead of their planned use in the rest of module two. In the ensuing discussion (during 1S3), there
appeared to be resistance from the LCP team to work with the TOs, despite the TIPC team using LCP
terminology and some positive comments from the LCP participants about how various TOs seemed
to link with the project ambitions (LCP 1S3, 2020). This resistance was clearly a manifestation of their
unease with the EPE to that point. It was only after the SANBI team met with some from WRC and DSI - a
meeting that took place the day before the next (fourth) session (1S4, indicated in Table 1, and see the
discussion below) — that they agreed to persist with the EPE (Interview DSI, 2021).

4.2.2 Spatial transformation: plural to fluid relationality and knowledge co-creation

Despite the LCP team’s unease with the EPE, following the third session, they continued work with their
ToC on the Mural board, further refining and sharpening the project outcomes. And, by the start of the
fourth session, the ToC had five (instead of the original four) outcomes. During the fourth session, this
updated ToC - depicted on the Mural board — was used in a 30-minute breakout session in which the
LCP team (with observers and assistants present, facilitated by the TIPC team) worked in three groups
on the Mural board to match the TOs with their project outcomes. The subsequent plenary included
reflections on the breakout exercise, which seemed to have achieved a step-change in the PMPT of both
teams. In those reflections, one of the LCP team said (LCP 1S4, 2020):

“What's good here is that it ... feels like our project now has got a purpose. It feels like our project is ...
aligned to something. There's some form of credibility. ... that's how it feels like when you do this, this
exercise, and it's good that we are ... now able to understand the transformative outcomes. And we
were able ... to work with that. And yeah, | think what's coming ... here ... It's what we know what this
project is about”

5 The format of the first two sessions was described by one observer as too much “chalk and talk” (HSRC Observer, 2020, p. 1).

6 This was later expressed quite explicitly in a reflective blog involving discussions with some in the LCP team when they criticised
the format of the engagement during module one as ‘colonial’ at a time in South Africa when there was “a whole discourse
around decoloniality which rubs up against doing this” (Bloomfield, 2021).
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And another LCP team participant said:

“one thing is something that [a TIPC participant] said in our session, which | found quite helpful, which
is that you know the purpose ... from [the TIPC participant’s] view of these transformative outcomes
is to take a look at our own theory of change and see where any of these transformative outcomes
inspire us in some way, or help us to articulate what we’re doing more clearly in our outcomes or
outputs or activities. And | thought that's quite useful. It’s this kind of exercise in terms of just refining
what it is that we're trying to do and deepen it and make it more explicit as well, which | thought was
really helpful”

Thus, the breakout exercise in session four appeared to transform the (unstable) plural space towards a
more fluid relationality. Although the three preceding sessions will have likely contributed to this in some
ways, the near-abandonment of the EPE - just prior to this session — by the core LCP team suggests
the work in those sessions to produce a co-creative space had been largely unsuccessful. The spatial
transformation during session four may have happened because the breakout exercise enabled the
start of building detailed knowledge relations between the two teams’ perspectives through a kind of
double-boundary object: the effect of trying to match individual TOs with individual project outcomes,
with the set of TOs and set of project outcomes each acting as boundary objects, but in tandem. The
exercise stimulated discussion of how the project could impact on system-change, helping to co-create
knowledge transformation by articulating relationships between many of the individual TOs and the
project outcomes or, if considered altogether, between ‘TIPC theory’ and the LCP ToC.

For some of the observers reflecting on the whole EPE process, this session was a clear turning

point (LCP 1S10, 2020), and an email from the LCP team, sent immediately after the fourth session,
acknowledged that the session had begun to address the team’s concerns (LCP Team, 2020). As one
observer noted, the interactive sessions were much more co-creative from that point on (HSRC Observer,
2020). Indeed, one of the LCP team commented in the session (LCP 1S4, 2020):

“| have a sense of relief this week. Because, you know, in looking at the transformative outcomes and
cross-walking them to what I'm trying to accomplish in component 3, it's making sense for me. Like |
can feel my way into it quite well for the first time”

This fluid relationality of the co-creative space strengthened throughout the remainder of module two
and, by the end of the module, the ToC was sufficiently developed to begin working on the monitoring,
evaluation and learning (MEL) elements of the project. In other words, the ToC could be considered as a
detailed - if incomplete — piece of actionable knowledge: assumptions, activities, outputs, intermediate
outcomes, outcomes and pathways were all articulated.

4.2.3 Spatial mutability: from fluid to plural relationality and back again

The third module of the EPE was focused on completing the (now more transformative) ToC by
developing a MEL plan (see Table 1). Steps to develop the plan began with identifying ‘areas of enquiry’
(AEs) and potential indicators for monitoring progress within these AEs. The final step was to specify data
collection methods for the indicators and agree responsibilities for collecting the data.

About half of the first session of module three (IS9) was used in exploring the meaning and applicability
of the AE concept - i.e., it emerged as a boundary object — and at what elements AEs should be focused
(assumptions, activities, outputs, outcomes) (LCP 1S9, 2020; UJ Individual Observer, 2020). The TIPC
team’s explanation of the AE concept described it as a critical part of the ToC that should be monitored
to enable reflection on the extent to which the LCP is achieving its transformative objectives (LCP IS9,
2020). Then, in accordance with the idea of formative evaluation underlying the EPE approach (Molas-
Gallart et al., 2021), specific indicators can be designed for tracking change in an AE to help the project
decide what adjustments may need to be made to its assumptions, activities, outputs and/or outcomes.
But some in the LCP team critically questioned the ideas, expressing concern, for example, that it would
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not be possible to have indicators for the long processes of community relationship building that would
be crucial to the success of the LCP (LCP 1S9, 2020). Such critical questioning, perhaps, reflected a fear
that the LCP team’s community-relations knowledge was in some way at stake. As such, the co-creative
space-time partially transformed from a fluid to a plural relationality, giving rise to the need for knowledge
transformation. And, once again, the WRC member of the LCP team provided the brokering and first
attempt at relating the notion of AEs to the work of the LCP. The initial knowledge transformation offered
by the WRC member of the LCP defined AEs as “the key things that we're going to focus on to tell the
story of impact” (LCP IS9, 2020). By the last session, this had been refined to “the leverage points in this
project, the things that are going to allow us to tell a change story most powerfully” (LCP IS10, 2020).

Interestingly, the re-emergence of a plural space did not result in instability, perhaps for several reasons.
One, the ‘social’ relations across the two teams were well-established, especially in terms of trust

(e.g., Bloomfield, 2020). Two, and likewise, knowledge relations across the two perspectives were well
elaborated, with each team able to use terminology and concepts familiar to the other (LCP 1S10, 2020,
observer reflections; UJ Individual Observer, 2020). And three, perhaps, the collective investment of time
and effort in the EPE, along with the agreement earlier to persist with the process (in the meeting between
WRC, DSI and SANBI), meant that no-one wanted to put the carefully co-created actionable knowledge
of the TToC at stake. Instead, with a relationship suggested between the AE concept and the work of
the LCP (as noted above), the space resumed its fluid relationality and the two teams continued to co-
creatively develop the MEL plan, a near-complete version of which the LCP team presented in the final
session (LCP 1S10, 2020).

We have explored three key moments of co-creation relationality in our case study: unstable plurality,
plural to fluid transformation, and mutability in terms of changes from fluid to plural and back again. In the
discussion, to which we now turn, we reflect on what we can learn from examining how boundary objects
interact with these relationality dynamics.

5. DISCUSSION

Among the many ideal-type potential boundary objects used in the TIPC approach, some were facilitative
and others inhibitory (following Fox, 2011) dependent upon, and sometimes affecting, the nature of

the relationality of specific moments in the co-creation process. At the beginning of the EPE, when the
relationality was at its ‘'most’ plural, only the ‘system’ concept emerged as the object that facilitated
communication across the perspectives and some degree of PMPT. The other potential boundary objects
presented during the first three sessions (e.g., the MLP, the TOs, and so on) seemed to work en bloc as
an inhibitory or, more accurately, destructive boundary object (Uppstrém & Lonn, 2017), given that the
EPE process almost collapsed. It was because senior South African policy actors managed to persuade
the SANBI team to stay the course that the EPE continued. Subsequently, during the breakout exercise
in session four, in which the TOs were matched to project outcomes, the relationality transformed into
something more fluid. In that particular space-time, the TOs and project outcomes seemed to work
together as facilitative boundary objects or, what Star and Griesemer (1989) might call, a system of
(facilitative) boundary objects. Below, we reflect on why the TOs, in this specific space-time, seemed to
be facilitative of co-creation but were potentially destructive when introduced only a week earlier. In any
case, the fluid relationality produced during session four remained throughout the second module of the
process, enabling much more PMPT and the co-creation of actionable knowledge in a developing TToC.
However, the introduction of the Areas of Enquiry (AEs) concept partially transformed the relationality
from fluid to plural, with the AE concept threatening to be an inhibitory boundary object. Interestingly,
this re-emergence of plural relationality did not jeopardise the process (unlike the early part of the EPE).
Instead, further PMPT was achieved, and the relationality reverted to a fluid quality, enabling detailed
development of the MEL plan and near-completion of the TToC - the actionable knowledge the LCP
team could use to guide their work.

17



Reflecting on why different boundary objects seemed to play important roles in producing different
relationalities, we first consider the role of the ‘system’ concept (as a boundary object) in the PMPT
process early in the EPE. In hindsight, it is unsurprising that the ‘system’ notion stimulated much
discussion, given that it is foundational to much of the rest of the TIPC approach. But, considered more
analytically, it possesses a basic characteristic of the boundary object concept: as a word, ‘system’ was
shared across the perspectives present in the EPE; but, in terms of meanings, ‘system’ had different
identities in each perspective (Bowker & Star, 2000; Star & Griesemer, 1989). This certainly enabled

some PMPT to proceed in the sense that each ‘side’ explained more about their perspective (perspective
making) in an attempt, at least, to help the other ‘side’ understand that perspective (perspective taking).
However, importantly, the shared quality of the term ‘system’ was insufficient in itself to co-create much
in the way of knowledge relations. It took the brokering work of the WRC member of the LCP team, who
had already participated in training on TIPC experimentation — and so, perhaps, possessed a clearer
understanding of the TIPC perspective — to begin articulating how the (socio-technical) system concept
could be transformed into the perspective of the LCP team and its familiarity with the concept of sectors.
And we should underline that this knowledge communication was one of pragmatic transformation; a
political move that maintained the terminology of both ‘sides’ while articulating a relationship between
them. There was no straight translation of the meaning of ‘system’ across the perspectives; there was the
beginning of articulating a set of knowledge relations between (socio-technical) system and a collection
of sectors.

Thinking about what this implies for the role of boundary objects in co-creation relationality, we would
argue that the simplicity of the boundary object as a word — ‘system’ — was unthreatening to either of the
perspectives and their knowledges: no knowledge was at risk of marginalisation from discussion of what
‘system’ the LCP was intended to change. In the context of the unstable plural relationality (the early
part of the EPE), where novelty was high and the knowledge communication challenge was especially
complex, our analysis suggests that a simple and unthreatening (to different perspectives) boundary
object is more likely to assist in stabilising relations.

This point is supported by reflecting on how the other potential boundary objects were introduced in

the early part of the EPE. The fact that the first three sessions were dominated by presentation of all the
elements of the TIPC approach, many of which are highly abstract ideal types of potential boundary
objects, meant that the SANBI team feared their own knowledge was being marginalised in what
appeared to be a kind of colonial attempt to impose inapplicable theory on their efforts to transform
water governance in South Africa’s water catchment areas, not a process of co-creation between equals.
In effect, from the SANBI team'’s side, the presentation of all the elements in one go, as it were, looked
like a complicated set of many abstract concepts constituting an impenetrable ideal type called the ‘TIPC
approach’ attached to the negative social meaning, following Fox (2011), of coloniality. From a position
of unfamiliarity with the approach and its elements, it would be difficult to find a way to make sense of
what was presented; an experience one SANBI participant described as like being on “a roller-coaster in
a thunderstorm” (Bloomfield, 2021).

Furthermore, the point can also be supported, and developed, when reflecting on what happened during
the breakout activity in session four involving the matching of TOs and project outcomes. In that space-
time, the TOs were extracted from the larger ‘TIPC approach’ ideal-type and used together with the
SANBI team'’s project outcomes, enabling the LCP members to talk through something familiar to them
(the project outcomes), link these to the TOs and, thus, talk through these to the TIPC team, and vice
versa. In other words, through a combined boundary object of ideal types PMPT was facilitated, and
quite detailed knowledge relations across the perspectives could be articulated; a fluid relationality was
produced. This analysis suggests that fluid relationality can be stimulated by an appropriate boundary
object, but also that it may need a more detailed or complex boundary object if it is to enable detailed
or more complex articulation of knowledge relations. Indeed, this latter notion speaks to another
characteristic of boundary objects: that they must be suited to the information and work requirements of
the collaborators (Star, 2010), something we touched upon when discussing different kinds of knowledge
communication complexity (see section 2.2). Developing this idea further, it is suggestive that an
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appropriate boundary object in a network relationality would be highly detailed or complex. This would
certainly resonate with the way an academic discussion of theory proceeds, such as in the sustainability
transitions community. It is difficult to see how ‘progress’ could be made without the use of complicated
boundary objects such as the MLP, niche theory, TOs, etc.

The third spatial change of interest, where a boundary object seemed to have an effect, was when the
AE concept (as a boundary object) was introduced. This seemed to change the relationality from its
fluid quality to something resembling a plural quality. During this space-time, the SANBI members of
the team once again critically questioned the meaning and applicability of the concept to their work.
However, communication did not break down; rather, useful PMPT was stimulated (in both directions),
assisted importantly by the WRC member of the team by offering transformation of the AE concept into
terms relevant to the LCP. With these knowledge relations articulated, the dynamics reverted to a fluid
relationality and development of the final parts of the TToC was able to proceed.

In section 4.2.3, we already attempted to explain why this change to a plural relationality was not
threatening to the stability of the EPE. That explanation included observation that the knowledge relations
were well elaborated across the perspectives, and that all the actors had invested huge effort in reaching
that phase of the process. The other aspect was an observation that the social relations were also well-
developed, at least in terms of trust. We do not have any evidence of how the social relations developed,
other than the comment on trust reported in one of the post-TToC process blogs (see Bloomfield, 2020).

Nevertheless, a social relation such as mutual trust is important for achieving successful collaboration
(e.g., Hislop, 2013; Ramirez et al., 2024; Wilke & Pyka, 2024) and so the dynamics of social relations, and
how they are built, could be incorporated into our framework, if the framework does indeed help us to
understand better multi-perspective knowledge co-creation. For example, in what ways should the early
phase of an EPE such as the LCP, characterised by unstable plural relationality, be focused primarily on
building and stabilising social rather than knowledge relations? This is not to suggest that knowledge
relations would be ignored. Instead, thinking back to the example of ‘system’ emerging as a boundary
object in the early part of the EPE, perhaps the use of a shared term that is simple enough not to be
threatening to any perspective present in a collaboration could help to foster both the stabilising of social
relations and the initial articulation of pragmatic knowledge transformation across perspectives.

Interestingly, this reflection of using a simple boundary object in a space-time of unstable plural
relationality, where novelty is high and the knowledge communication challenge is especially complex,
seems to be the opposite of the Uppstrom and Lénn (2017) finding that complex communication needs
a complex boundary object. Explaining these opposite findings may lie in the fact the boundary object
analysed by Uppstrém and Lonn was technological whereas we have been focused on ideal-type
boundary objects. If both findings are valid, it suggests that the role of boundary objects in the dynamics
of multi-perspective knowledge co-creation depends on more than kinds of relationality. Therefore,

if the approach we have used in this paper is seen as useful, more research and analysis of a variety

of boundary object kinds could be enlightening. And such research might explore whether our broad
suggestion above is valid about how the complexity of a boundary object seems to be inversely related
to the complexity of the knowledge communication challenge: that is, at one ‘end’ of the spectrum of
relationality, a simple boundary object is suited to the pragmatic knowledge transformation needs of
plural relationality; at the other ‘end’, a complex boundary object is suited to the syntactic knowledge
transfer needs of network relationality.

In any case, what is clear from the analysis in this paper is that the co-creation of actionable knowledge
in the form of a TToC that can guide interventions in ongoing societal transformation processes,

can proceed well in collaborations characterised by fluid relationality. This is not to argue that plural
relationality works against co-creation. In the early stages of a new multi-perspective collaboration, the
relationality will necessarily be plural. Understanding how to stabilise (social and knowledge) relations

in such a space-time, and how to make use of appropriate boundary objects in this effort, can help
collaborators co-produce a more fluid space-time in and through which they are more likely to co-create
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actionable knowledge. As for network relationality, of which we have spoken little, it is important to
remember that this is the kind of space-time in which strong theory (e.g., in academia) and effective
practice (e.g., in communities of practice) are co-created, both of which can make useful contributions to
actionable knowledge co-creation in multi-perspective collaborations.

Finally, we can see some evidence in the case that the co-production of space-time in multi-perspective
collaborations does not necessarily follow a linear evolution of plural to fluid to network. There is
certainly a logic to suggest this would be an expected sequence, if relations continue to both elaborate
and stabilise over a long enough period in a collaboration. However, as we have seen, the quality of

the relationality can transform quickly — from fluid to plural to fluid in our case — and so we should be
aware that the choice of boundary object matters, even in what we think is a highly stabilised space-time
collaboration.

6. CONCLUSION

In the context of transformative innovation policy (TIP) approaches being increasingly adopted nationally
and internationally (e.g., OECD, 2025; Palmer & Cavicchi, 2023; Schot & Steinmueller, 2018), we provide
an analysis of how one TIP approach to policy intervention has been effected in developing a transform-
ative theory of change (TToC) for the South African Living Catchments Project (LCP) (Boni et al., 2021;
Kuse et al., 2024). This approach was implemented in an experimental policy engagement (EPE) involving
South African policy actors and practitioners together with academics from the Transformative Innovation
Policy Consortium (TIPC). Building on previous research by Ramirez et al. (2024), which included the LCP
case alongside two others, and which found that co-creation of actionable knowledge (e.g., Luederitz et
al., 2017; Marshall et al., 2018), such as a TToC, needed TIP elements to be flexible and adaptable to the
local context in what Ramirez et al. (2024) described as fluid space. They also found that this fluid space
could be produced through the use of boundary objects, although they analysed this finding no further.

A boundary object as a concept, introduced by Star (1989) to help understand how scientists and others
could work collaboratively to achieve common goals, has become a popular idea in analysing how any
cross-community collaborations work. We draw on the concept of perspective making and perspective
taking (PMPT) (Boland & Tenkasi, 1995) as a general process of cross-community — or multi-perspective —
collaboration that includes boundary objects as a mediating tool between perspectives.

Combining this PMPT concept with a notion of space as a “set of relations between things” (Lefebvre,
1991, p. 83), we examine how the use of different boundary objects in different spaces - i.e., where the
qualities of the set of relations are different, or what we call relationality — influences the way knowledge
relations are articulated between different perspectives. Using the three kinds of space discussed in
Ramirez et al. (2024) - plural, fluid and network — we find that plural relationality (especially in the early
stages of a multi-perspective collaboration) is best stabilised by using simple and unthreatening boundary
objects. If more complex boundary objects, or objects unfamiliar to at least one of the perspectives, are
used, some of the participants may feel their knowledge will be marginalised and the whole process of
co-creation may destabilise or collapse (and see Fox, 2011, on facilitative or inhibitory boundary objects;
and Uppstrom & Lénn, 2017, on value co-destruction). To transform from a plural to fluid relationality,
wherein the chances of co-creating actionable knowledge are higher (as argued by Ramirez et al., 2024),
our findings suggest that boundary objects familiar to all perspectives — perhaps a system of boundary
objects (Star & Griesemer, 1989) — need to be used. If a set of boundary objects such as this is used then
they can be more complicated — indeed, it may be better if they are somewhat complicated - to enable
more detailed articulation of knowledge relations between perspectives.
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We also find that co-creation relationality can transform quite quickly, depending on the boundary object
at the centre of a PMPT process. In our case, we see an example where the relationality changed quickly
from fluid to plural, but we also see that this did not seriously jeopardise the EPE. Rather, when this
relational change happened, the EPE process had already achieved elaborate and stable knowledge and
social relations. These seemed to help the actors involved to quickly change the relationality back to one
of fluidity and to resume the development of actionable knowledge.

There are implications for what kind of boundary objects should be used, and how and when, to raise
the chances that multi-perspective knowledge co-creation collaborations work to generate actionable
knowledge for realising TIP in practice across highly differentiated contexts globally. Although our
analysis is partial (one case and one general kind of boundary object), and further research could be
helpful, we have contributed to showing the importance of boundary objects for TIP work and how it
travels. We have also provided some theoretical points on how to think about the boundary objects to
choose, and how to choose them for working in different kinds of relational dynamics.
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