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Infrastructuring to support multi-discipline, multi-stakeholder 

research: Co-designing synergy through a systems lens 

 

Abstract  

This paper explores how systems informed collaborative design practice can help 

multi-discipline, multi-stakeholder research to integrate knowledge and think in 

aligned ways. Whilst there is growing appreciation for the need to do joined-up 

complex research and move beyond one-way research processes, there is less 

consensus on how researchers can practically work together to integrate their 

skills, expertise, and knowledge. Through working closely with an ongoing 

research consortium, participatory design approaches were developed that can 

benefit complex research projects, leading towards better collaboration across 

disciplines sectors and publics. 

Learning from interviews with researchers on a large-scale multi-discipline 

multi-sector consortium, who came from different backgrounds, with varying 

perspectives and expectations, collaborative design methods were developed to 

support researchers in taking self-determined steps toward more productive 

research infrastructures. The consortium aimed to employ systems approaches to 

help researchers to understand and address complex urban challenges. Taking a 

starting point in different understandings of systems approaches on the project, 

the design research was influenced by contemporary approaches to community 

involvement in the urban planning system.  

The activities described in this paper sought to build capacity towards a 

responsive infrastructure of shared connections, interests, and needs, with the 

overarching aims of supporting future discussions about dynamics, interactions, 

alignments, and synergies; and making a process contribution to the improved 

integration of the consortium.  

Keywords:   research integration; co-design; equitable collaboration; 

transdisciplinary research; systems approaches.  
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Infrastructuring to support multi-discipline, multi-stakeholder 

research: Co-designing synergy through a systems lens 

Highlights 

• Develops arenas for cross-disciplinary research collaboration through design 

infrastructuring 

• Frames conversations across a multi-discipline mission-orientated research 

consortium using participatory design approaches 

• Enables readers to take self-determined steps toward more productive research 

interactions through collaborative design methods 

• Builds capacity for a responsive research infrastructure that fosters shared 

connections, interests, and needs 

• Shows how to better integrate the consortium by contributing to the process 

through co-design activities 
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1. Introduction  

As researchers navigate into evermore complex territories and collaborations, with the 

aspiration of addressing some of the most pressing challenges faced by society today, it 

is supposed that diverse research traditions can unite towards shared common goals, or 

missions (Hadorn et al. 2008). Complex ‘real-world’ challenges, such as health and 

well-being and the climate crisis, are embedded culturally, socially, and institutionally 

and shaped by cultural biases, power dynamics, and inequality (Van Kerkhoff and Lebel 

2006). There are entrenched interests and conflicting logics, which place pressure on 

collaborations (Rayner 2006; Helms, Oliver, and Webb 2012). These forces do not 

remain external to large scale research projects but can play out across different scales 

as researchers, stakeholders and other actors learn to work together. Researchers doing 

collaborative research bring with them expertise and expectations shaped by their 

disciplines, outlook, and previous interactions. Institutional pressures and knowledge 

hierarchies can emerge, which privilege some forms of research to the detriment of 

other ways of knowing and doing. This paper explores how collaborative design 

practices can help researchers to navigate this complexity and achieve more equitable 

collaborations.  

Readers of this journal engage inherently interdisciplinary fields, requiring 

effective collaboration across diverse expertise, sectors, and groups. However, 

conventional research structures often struggle to facilitate meaningful interactions that 

span disciplinary silos and differing perspectives and expectations. This paper argues 

that design research, particularly participatory design and infrastructuring, offers an 

approach that can foster integrative and synergistic collaborations. Design research 

emphasises iterative, co-creative processes that actively engage diverse actors in 

shaping research infrastructures. Participatory design methods provide structured yet 
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adaptive frameworks that allow researchers, policymakers, and practitioners to co-

develop shared understandings, identify synergies, and generate actionable insights. 

This approach is especially critical in mission-oriented, multi-disciplinary research 

consortia, where the ability to coordinate diverse perspectives can significantly impact 

the effectiveness of decision-making and implementation. By embedding participatory 

design principles within research collaborations, we can create more responsive, 

equitable, and solution-oriented infrastructures that enhance knowledge exchange, 

policy relevance, and stakeholder engagement. This paper explores how research 

infrastructuring can be leveraged to cultivate these cross-disciplinary interactions, 

offering insights into its application for others seeking to navigate complex challenges. 

Problem-driven/solution-orientated approaches aim to address complex societal 

challenges, ‘wicked’ problems (Rittel and Webber 1973), which are ‘open, complex, 

dynamic and networked’ (Dorst 2015, 1). A growing appreciation of the challenges of 

doing research in complex situations, has resulted in systems approaches being adopted 

by large-scale research programmes, with the aim of developing joined-up solutions and 

better understandings of complex societal challenges (Black et al. 2021; EDSI, 2021). 

One of the benefits of thinking in systems is that a degree of systems knowledge and 

understanding is latent in everyone. This common potential may help researchers to 

collaborate, however, given the different expertise, expectations, biases, and dynamics 

researchers bring to each collaboration, views on the application, capacity and 

usefulness of systems approaches can misalign to the detriment of productive research 

interactions.  

One domain where systems approaches have gained significant traction is urban 

research. Cities, as complex and dynamic environments, are prime examples of 

interconnected systems where multiple actors, infrastructures, and socio-economic 
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forces interact. Indeed, cities are situations where people live, work, and socialise, 

which have been likened to living organisms. In ‘Cities for a Small Planet’ (1998) the 

eminent British architect Sir Richard Rogers considered the unsustainability of linear 

system mega-cities as opposed to the potential environmental benefits of circular urban 

systems which reuse, recycle, and metabolise to improve sustainability (Liaros, 2019; 

Liaros and De Silva, 2022). Today, much urban research takes a systems view, linking 

research, practice, and high-levels goals, such as the UN Sustainable Development 

Goals (UN_General_Assembly 2015) This is done in the understanding that the city is a 

‘system of systems’ (Worldwatch_Institute 2016, 27) where things interconnect, 

interact, and there can be both intended and unintended outcomes.  

In the UK, there is an expectation of community involvement in the urban 

planning system (Healey, 1996; Healey, 2006). Moving beyond surveys about, and 

public exhibitions of near complete designs, some architects and designers have 

developed collaborative practices which seek to be egalitarian and empowering. These 

range from the activation of space through community gardening or making, citizen 

science, asset and value mapping, and strategic networks of small-scale interventions 

called urban acupuncture, to approaches developed through design for social 

innovation, such as ‘infrastructuring’(Petrescu, Petcou, and Baibarac 2016; Thorpe, 

Kaszynska, and Mitchell 2022; Beebeejaun 2016; Hatleskog., 2020; Fredericks, J., et 

al., 2019; Björgvinsson, Ehn, and Hillgren 2012).  

Infrastructuring, as discussed in Section 2.2, refers to the ongoing, participatory 

process of assembling and maintaining socio-technical and material conditions that 

enable long-term collaboration and collective action. Rather than viewing infrastructure 

as a static entity, infrastructuring is concerned with the dynamic and iterative ways in 

which structures of support, governance, and participation are co-developed over time. 
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In this sense, it is a crucial methodological approach in design for social innovation, 

fostering open-ended systems that allow diverse actors to engage with and shape shared 

urban futures.  

Each of these collaborative approaches, including infrastructuring, has evolved 

to amplify the voices of people who feel marginalised, with the aspiration of achieving 

more inclusive and fairer cities. These types of design practice support collaboration in 

complex situations, where there are many powerful actors with different agendas. 

Design methods can enable disparate actors to navigate complex terrains. Whilst 

typically employed in real-world contexts, the research described in this paper explores 

how complex academic collaborations can benefit from participatory design methods. It 

will discuss how different perspectives and expectations relating to systems approaches 

amongst researchers on a large-scale research project, fed into feelings of frustration, 

and how collaborative design methods, including personas and mapping, supported 

researchers to take self-determined steps toward more productive research interactions.  

The co-design activities described in this paper were developed in response to 

Tackling Root Causes Upstream of Unhealthy Urban Development (TRUUD), a five-

year multi-discipline, multi-stakeholder UK research consortium, involving over forty 

researchers across five different universities and two pilot cities.The consortium had the 

overarching aim of reducing health inequalities and non-communicable diseases, such 

as diabetes and obesity, through co-produced, systems-aware interventions in the urban 

development system (Black et al. 2021). Consortium researchers identified with 

multiple disciplines. These broadly converged around a core concern of health and 

included:  health economics; public health; environmental health; social science; urban 

studies; public involvement; and systems. The consortium acknowledged that decision-

making in urban development is complex, involving multiple stakeholders and systems. 
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While decision-making responsibility lies with local authorities in the UK, underlying 

motivations often stem from distant private sector interests, propelled by political and 

economic frameworks that prioritise short-term gains and growth driven by 

consumption. Thus, the consortium’s activities were shaped in response to a broader 

decision-making landscape. It developed a mixed-methods approach, structured into six 

interconnected work streams, with the aim of multi-action interventions in two urban 

locations: one focusing on large-scale mixed-use development and the other on 

transport initiatives. At the heart of the interventions was a desire for collaborative 

engagement with key stakeholders to produce evidence.  

Concurrent with the intervention workstreams, a separate yet interconnected 

participatory activity of design research was established with the aims of supporting 

collaborative self-direction of the project and studying approaches to and methods for 

conducting complex research across multiple disciplines, partners, stakeholders, and 

publics (Matthews, et al., 2022). This activity  was informed by moves in participatory 

design towards: long-term involvements; the scaffolding and development of new skills 

and practices; and co-designing mutual scoping, processes and possible directions 

(Smith and Iversen 2018, 9). 

Researchers from different backgrounds and institutions can have different ways 

of collaborating developed through their previous experiences with different 

organisational and epistemic contexts (Montuori, 2013). There can be different levels of 

significance given to collaborative research and the types and timings of interactions 

with others. These differences can, in turn, lead to misunderstandings and frustration. In 

response to this, the study explored some of the challenges of complex large scale 

research collaboration through design. The approach was developed with reference to 

‘infrastructuring’ (Björgvinsson et al., 2010, 2012; Star & Ruhleder, 1996) and sought 
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to promote empathy and diversity. Infrastructuring is a methodology employed by 

designers to co-create enabling conditions for collaboration, such as through design for 

social innovation (Hillgren et al., 2011).  

The research described in this paper developed through interactions with the 

project team of researchers, who initially described the overt systems framing of the 

project as an inspiring and unifying structure to collaborations. Over time however, 

scepticism developed in certain quarters as to the application and usefulness of systems 

to the research. The project benefitted from researchers with expertise in systems 

approaches, however, at times, those same researchers same felt that others in the 

project had unrealistic expectations of what was included in their scope of their work. In 

turn, these expectations were influencing how researchers were communicating. The 

consortium was managed by a top-down leadership structure that encouraged 

researchers to collaborate in the traditional way, through joint publications, but that was 

also open to demonstrations of new approaches. In response to concerns about 

unrealistic expectations of systems approaches, the design research began by focusing 

on different perspectives of system approaches across the project, to explore whether 

these systems lenses could reveal biases, power dynamics and inequalities relating to 

different research traditions, epistemologies, and expectations, and learn whether design 

methods could support more empathetic and diverse alignments across the research 

team.     

Following a literature review that situates the need for this study, the 

methodology section describes design infrastructuring and how the research followed a 

double diamond structure. The research approach describes the steps of discover, 

define, develop, and deliver, in relation to the challenges faced, the methods used and 

their usefulness. The synthesis interprets these materials in the context of broader 
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research aims, before the conclusion outlines the implications for future research and 

practice in collaborative design and research. 

2. Literature Review 

2.1 Types of Research Collaborations 

Contingency and uncertainty in science have led to a growing understanding that 

scientific knowledge is not enough to generate positive change. Knowledge production 

today transcends traditional disciplinary boundaries (Oxman, 2016). This means that 

one-way research processes do not typically achieve the required traction needed to 

bring about change. In response to this, there is increasing pressure for researchers to 

collaborate across traditional boundaries in order to demonstrate that their research can 

address critical societal challenges, such as society’s health and well-being, and 

contribute to positive change. There is a need not only to possess a depth and breadth of 

skills, but also to adapt and integrate new competencies as urban environments and 

technologies evolve (Foth, 2018). Whilst there are challenges working across 

disciplines, an enriching friction can emerge in these interactions which underscores the 

complexity and value of collaborations (Jensenius, 2012). These have resulted in forms 

of solution-orientated research which involve multiple disciplines and aim to engage 

with diverse sectors, stakeholders and research users (Nowotny, Scott, and Gibbons 

2001; Hadorn et al. 2006). However, researchers navigating unconventional methods 

must strategically blend traditional and new approaches to gain acceptance and mitigate 

career risks, highlighting the need for interdisciplinary identity and institutional support 

(Koppman & Leahey, 2019).  

Problem-driven/solution-orientated approaches aim to address complex societal 

challenges, ‘wicked’ problems (Rittel and Webber 1973), which are ‘open, complex, 
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dynamic and networked’ (Dorst 2015, 1). There are different names for these types of 

research including: mode 2 research (Gibbons 1994); mission-orientated research 

(Mazzucato 2018); post-normal science ((Funtowicz and Ravetz 1993; Ravetz 1999); 

sustainability science (Brandt et al. 2013; Clark and Dickson 2003; Kates et al. 2001; 

Roux et al. 2017); team science (Stokols et al. 2008); transdisciplinary research (Carew 

and Wickson 2010; Jahn, Bergmann, and Keil 2012; Klein 2006; Pohl 2010; Walter et 

al. 2007; Wolf et al. 2013); and Quadruple Helix Innovation, also known as Open 

Innovation 2.0, which aims to integrate the skills, resources, expertise and interests of 

government, higher education institutions, industry and publics/citizens (Carayannis and 

Campbell 2009; Yawson 2009). A key objective of these new approaches is to co-create 

different forms of knowledge in collaboration with stakeholders and research users 

(Clark and Dickson 2003; Holling 1993; Holling and Gunderson 2002).  

Whilst consensus regarding the theoretical problem-focused framing of 

problem-driven/solution-orientated approaches is emerging (Cash et al. 2003; Pohl and 

Hadorn 2007; Jahn, Bergmann, and Keil 2012; Lang et al. 2012), there is less agreement 

about how these work in practice. As Felt et al. (2016) state ‘although there seems to be 

agreement that these approaches might nurture innovation of a new kind, we know little 

regarding research practices.’ (p. 732) Researchers from different institutions may have 

different ways of collaborating developed through their experiences in different 

organisational and epistemic contexts (Lengwiler 2006). There can be different levels of 

significance given to collaborations and the types and timings of engagements with 

others (Bieluch et al. 2017). Challenges arise relating to: knowledge integration 

(Bammer et al. 2020); the time/expertise needed to build relationships and functional 

research teams (Stokols 2006); equally legitimate, but differing, sources of knowledge 

and evidence (Lidskog 2008; Collins and Weinel 2011); and contrasting attitudes 
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towards collaboration, which are shaped by individual cultural contexts and personal 

experience (Montuori 2013). Academics are not homogenous groups who have shared 

understandings and ways of communicating. However, in many discussions, disciplines 

are still treated uncritically as monolithic constructs (Klein 2008).  

Disciplinary norms and silos can create barriers to collaboration. One advantage 

design-driven research has in complex multi-disciplinary multi-sector environments is 

that a design approach, ‘does not describe a single set of ideas about research. Its 

meaning varies with discipline, location and person and it varies with the questions that 

are investigated.’ (Rust, Mottram, and Till 2007, 10) With an emphasis on process, ‘The 

claim […] is not one of attainment, but rather of a work in progress’ (Fry 2011, 20). The 

knowledge developed through participatory design methods, seeks to explore 

relationships across a broad field. It relates to a practical understanding of connections 

and relationships. 

With awareness that diverse expertise is needed to tackle complex challenges, 

the role of communication tools to bridge gaps, clarify research questions and system 

boundaries, and expose underlying assumptions, has been recognised alongside the need 

for philosophical tools and toolboxes to explore differences in scientific values and 

assumptions (Winowiecki et al. 2011). Within these toolboxes there is scope for a range 

of approaches, conceptual models can act as communication tools to bridge gaps, 

clarifying research questions and expose underlying assumptions, thus aiding decision-

making (Heemskerk, Wilson and Pavao-Zuckerman 2003). Mapping methods, such as 

mind mapping for stakeholder analysis or transect mapping for understanding the 

physical experience of flooding (Hemström et al. 2021) can prove useful, as can 

constellation analysis which visualises and assesses complex relationships between 

elements within a social-ecological system enhancing project outcomes in complex 



Dr Eli Hatleskog, Environmental Science and Policy  

 

 13 

inter- and transdisciplinary research settings (Schafer and Kroger 2016). Indeed, there is 

growing recognition that transdisciplinary research toolkits can help communities and 

researchers to address global challenges by providing accessible, adaptable methods and 

tools for collaborative knowledge creation (Studer and Pohl 2023). Indeed, Schnapp et 

al. 2012) explored the tacit nature of expertise (Rust, 2004) and the ways in which it 

manifests in different communities through a toolbox dialogue method which built 

mutual understanding by enabling structured dialogue. The Integrated Research Toolkit 

(Landcare Research 2021) includes tools as resources as part of their curated kit which 

includes timeline and influence and interest mapping. The MSP Tool Guide (Brouwer 

and Brouwers 2017) offers 60 tools for facilitating effective multi-stakeholder 

partnerships in sustainable development, covering all aspects from initiation to 

commitment. Of these, Net-Map is a tool that allows users to be more strategic about 

how they act in these complex situations; It combines social network analysis with 

power mapping, utilising a participatory approach where both interviewees and 

interviewers collaboratively draw a network map of the actors involved in a policy 

arena (Net-Map 2007). The series ‘Toolkits for Transdisciplinarity,’ (Bammer 2017) 

serves as a resource of methods and approaches including: co-production, policy 

engagement, dialogue methods, change management, research integration, systems 

thinking, and integration methods. It includes how-to guides for understanding dynamic 

systems, such as matrixes to map stakeholders and the ‘Wheel of Multiple Perspectives’ 

tool, to map different perceptions of reality within a team. The Shape ID toolkit (2021) 

aims to enhance interdisciplinary and transdisciplinary research by improving 

integration and providing guidance to foster better decisions in policymaking, funding, 

and education. The td-net toolbox (2018), developed by the Swiss Academies of Arts 

and Sciences Research, is a collection of methods tools for various aspects of 
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knowledge co-production, including soft systems and design approaches. It aims to 

bridge different thought styles with low-tech, everyday language methods to develop 

shared understandings and facilitate knowledge exchange. Further to this, Sturder and 

Paulsen (2023) discuss ‘ideal’ applications of the td-net toolkit and need for researchers 

to share their experiences to develop greater understanding of the toolkit in practice.  

In response to this interest in toolkits of practical methods and approaches, this 

study developed an approach that learns from urban design and community mapping 

practices. The practice-based approach is situated, emergent and relational. The stages 

of the design process can be adapted to different contexts and concerns. It understands 

maps to be inherently political (Harley 2011), a form of navigating or wayfinding 

(Ingold 2016), with the ability to solve relational problems (Kitchin and Dodge 2007). 

In this sense, mapping makes space for exploration and interactions which reveal both 

visible and invisible conditions and surface hidden potential (Corner 1999). 

2.2 Infrastructuring as a Methodology 

Multi-discipline, multi-stakeholder research can face challenges relating to developing 

capacity to integrate knowledge and think in complex and interlinked ways (Godemann 

2008). Collaborations require an ability to locate and work with pertinent information, 

compare and contrast different methods and approaches, and clarify how differences 

and similarities relate to a designated task (Klein 2008). As such, it can be useful to 

learn more about the diversity of the participants’ perspectives and exploring and 

clarifying their differences, so that dialogue and collaborative integration can take place 

within a group or a team (Hadorn et al. 2008). An infrastructuring approach can help to 

build capacity towards integration and thinking in complex ways through making 

connections and responding to shared needs and interests as they arise. Infrastructuring, 
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which is a participatory design methodology (Star and Ruhleder 1996; Björgvinsson, 

Ehn, and Hillgren 2012, 2010), seeks to co-create enabling conditions for collaboration. 

It is a process-based approach typically developed in response to marginalised 

communities. It legitimises, organises and amplifies diverse viewpoints (Björgvinsson, 

Ehn, and Hillgren 2012, 143). It can be described as a matchmaking process which 

takes place within an open-ended design structure without predefined goals or fixed 

timelines. It  aims to ‘intentionally enable adoption and appropriation beyond the initial 

scope of the design, a process that might include participants not present during the 

initial design’ (Dantec and DiSalvo 2013, 247) making it potentially useful to multi-

discipline, multi-stakeholder research partnerships where new researchers join at 

different points over the lifetime of a project. 

Infrastructuring is broadly understood as an ongoing, evolving process that 

supports long-term engagement and stakeholder collaboration across various domains. 

Karasti (2014) emphasises its unfinished nature, highlighting the need for sustained co-

creation and a sociotechnical perspective that integrates both technical and social 

dimensions. Pipek and Wulf (2009) extend this view to organisational IT, framing it as 

a dynamic work infrastructure that requires continuous adaptation, methodological 

integration, and stakeholder-driven improvements. Seravalli (2018) relates 

infrastructuring to urban commons, describing it as an iterative process of exploring, 

solidifying, and reconfiguring collaborative arrangements while ensuring adaptability, 

accountability, institutional alignment, and governance. Frauenberger et al. (2018) call 

for leaving behind repertoires for the future in participatory design, emphasising the 

need to create lasting resources, practices, and infrastructures that enable future 

adaptation and growth. This approach ensures that participatory efforts extend beyond 
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their immediate context, fostering sustainability, ongoing engagement, and the 

evolution of design outcomes over time. 

Key aims of an infrastructuring approach are to: 

• Build arenas of heterogeneous participants  

• Maintain network constellations 

• Leave behind repertoires for the future    

(Björgvinsson, Ehn, and Hillgren 2012, 2010) 

3. Research Approach 

The following section of this paper describes the co-design process of infrastructuring 

that took place over the spring and summer of 2022. It follows the UK Design Council’s 

Double Diamond, a ‘universally accepted depiction of the design process.’ (Design 

Council, 2005) The Double Diamond is divided into four distinct phases: Discover, 

Define, Develop, and Deliver. It supports an iterative process of exploration, 

consolidation, ideation, and implementation, which can be the basis for addressing 

complex challenges within design contexts. In respect to this paper the diamonds were 

applied as follows: 

Discover: Interviews and Conversations 

The discovery phase involved conducting 44 semi-structured interviews with the 

research team, uncovering common challenges such as the clarity of the project mission 

and effective collaboration methods. This stage revealed the team's ambitions, priorities, 

and expertise. 
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Define: Research Personas  

Utilising the data from interviews, the define phase saw the development of eight 

research personas, which embodied different systems perspectives within the project. 

This stage concentrated on building empathy and understanding diversity, aiding in 

locating the primary issues researchers encountered.  

Develop: Empathy Mapping 

In the development phase, empathy mapping was used to explore the personas' 

perspectives, thoughts, emotions, and actions. This approach enabled a deeper 

understanding of different perspectives, accentuating the necessity for integrated 

approaches.  

Deliver: Collaborative System Mapping – A Shared Perspective 

The delivery phase saw the team co-design a system map to represent the complex 

research terrain they were navigating. This activity worked towards a common 

perspective to inform action and decision-making by visualising and combining their 

perspectives on the system and showing where research might have most influence.  

4. Analysis 

4.1 Discover: Interviews and conversations 

A key challenge for the discovery phase was to gain a deep understanding of ambitions, 

assets, priorities, and expertise across individuals in the research consortium. This phase 

sought to uncover common challenges, such as individual relationships to the project 

mission, decision-making processes, time management, biases, and assumptions. 
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To address this, 44 semi-structured interviews were conducted with the research 

team. These took place over two rounds which were spaced a year and a half apart. 

Anonymised transcripts of interviews formed the basis of five online collaborative 

analysis and sense-making workshops. These revealed common challenges. Across the 

two rounds of interviews, there was a degree of consistency whereby concerns relating 

to: the clarity of the project mission; decision making; time management; the 

assumptions of others; bias; and how to collaborate, remained common. Over time, 

however, there was a change in how systems approaches were discussed. Initially 

systems were cited as a unifying concept and the reason some researchers signed up to 

join the project. However, by the second round of interviews, questions were being 

raised about different understandings, and expectations, of systems approaches. This 

shift provided an opportunity to explore the perceived role(s) of systems in the project, 

as a lens through which to consider different attitudes and expectations.  

Targeted conversations were arranged with members of the research team who 

had different positions on systems: neutral, ambivalent, positive, and sceptical. They 

took place online and explored how systems had been used by the research team to date 

and their hopes for the future. These, in turn, fed into the development of research 

personas and subsequent group empathy mapping, to help define key issues faced by 

researchers, explore different understandings of the usefulness of systems approaches, 

and co-produce innovations that could benefit research collaborations.  

The approach taken to the discovery phase helped to gain understanding through 

interviews and subsequent conversations. However, it was time and resource intensive. 

The two rounds of interviews allowed identification of consistent challenges as well as 

shifts in thinking, particularly in regard to systems approaches. The collaborative nature 

of the analysis allowed the group to identify and discuss issues leading potentially to 
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more cohesive team dynamics. However, at the collaborative events and during the 

interviews, it should be noted that some early career researchers kept quiet or deferred 

to their line managers/professors’ opinions. This led to challenges in maintaining 

balance, with some voices being louder and stronger than others.    

4.2 Define: Research personas – understanding diversity and empathy building 

Following concerns that early-stage researchers did not engage as openly as more 

experienced researchers during the discovery phase, the define stage began with 

informal conversations with early-stage researchers in the consortium. These revealed a 

belief that there was a general lack of empathy across the consortium, exemplified by 

entrenched views and loud strong voices. There was a fear of speaking up due, in part, 

to a perceived lack of openness to alternate perspectives. The early-stage researchers 

asked for something to help bring empathy and more respectful interactions to the 

consortium, which could in turn build confidence.  

In response to this, eight research ‘personas’ were created, who typified different 

perspectives on one contested issue: the role of systems in the project. In design 

research, personas are used to help empathise with the motivations, needs and 

expectations of the people we are designing for. Personas are, ‘fictious, specific, 

concrete representations of target users’ (Pruitt and Grudin 2003, 11). They are a 

method used to drive people-centred design processes, which can challenge long held, 

and often incorrect, assumptions (Miaskiewicz and Kozar 2011). A persona is a 

fictional person who represents a body of people with similar characteristics. The 

persona is given a name, likeness and story, which brings them to life (Cooper 1999). 

The persona method aims to promote empathy (Nielsen 2019). For the purposes of this 

research, personas were employed as a method to develop more empathetic 
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conversations amongst the research team, which could support them to focus and 

prioritise discussions around the issue of systems approaches on the project.  

Each persona was given a name, photo portrait, disciplinary background and role 

in the project. The personas then described, in the first person, their: incentive for 

getting involved in the project; background; view of collaboration; frustrations with 

collaboration; successes of systems; challenges of systems; and mission. The group of 

personas included researchers, activity leaders, and champions from: public health; 

interdisciplinary research; health economics; mixed health focus; urban related research; 

public engagement; and engineering disciplines. They were representative of the 

spectrum of research experience on the project. By editing and combining data into 

personas these rich and nuanced views were in an accessible format made available for 

collective analysis, which followed ethics protocol, and could be shared and discussed 

openly.  
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Figure 1, Research personas 

The research personas (Fig 1) provided an overview of different perspectives on 

the project. They revealed that the overt systems framing of the research project had 

been a reason for some members wanting to join the team. A systems approach acted as 

an incentive as: it supported a broad view of the complexities of health; it facilitated 

new ways of seeing things; it provided opportunities to explore systems parallels in 

relation to other forms of research; it was a novel methodological addition to some 

disciplines; and it had the power to locate and combine the different strands of work. 

(Table 1).  

Part of the reason I got involved with the project was that the project takes such a broad view of the complexities 
of health. Before this my research had become very niche – Rowan  
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The conversations I had with the systems people when we were putting the bid together really opened my eyes to 
looking at thing in new ways – Nitya 
I see a great many parallels between the systems approach and my own research. I am very keen to learn more 
through collaborating with the systems team and others. It was part of the reason I signed up for the project – 
Kiran 
I got involved with the project because I felt that the systems approach of the project was full of potential and 
hadn’t really been explored in my field before – Dana 
I can see the value of knowing who is where in the system. It can provide a spine to all of the Different strands of 
work – Jaimie 

Table 1 – Persona Highlights, systems as a perceived incentive to collaboration. 

The personas also began to reveal some of the different disciplinary perspectives of the 

value of systems approaches. Broadly speaking, the expertise, interests and skills 

researchers brought to the consortium coloured the advantages they saw to adopting a 

systems approach. As such, researchers developing an economic model of health 

impacts in the built environment appreciated how systems could help them to know how 

things were linked and where they could affect change. Researchers with 

interdisciplinary expertise, saw value in the process of making connections through 

non-static, responsive, systems maps. And, researchers with an interest in public 

engagement saw systems approaches as being able to provide tools to help them to 

better know their publics. There was also an awareness of the breadth of systems 

approaches, critiques of linear models, reflections on systems thinking versus system 

mapping, and an awareness that the urban development system is not necessarily based 

on valuing things like health (Table 2).    

Systems are absolutely essential in this type of work. We need to have a better appreciation of how things are 
linked and where we can affect change. (Nitya – Health Economics) 
I don’t really see great value in static systems maps, mainly because these are simple snapshots of a moment in 
time or perspective, the system we are working with is not static. (Mischa – Interdisciplinary scholar) 
We need a systems map of the planning system, which can be explained to everybody, so we all know the system 
we working with and who sits where. Jaimie- Public Engagement 
We use a lot of different systems models and it’s a vibrant emerging field. One of the common critiques of public 
health models is that they are linear, but that is simply not the case. (Rowan - Public Health) 
We have been using systems mappings, rather than systems thinking. Everything is a negotiation, there is no 
pure systems work on the project in the same way as there is no pure qualitative work. (Kiran – Qualitative with 
a health focus) 
The function of the urban development system is, essentially, to make money, not to be altruistic. (Laura - Urban 
Planning) 

Table 2 – Persona Highlights, disciplinary perspectives on systems. 

Overly complex systems diagrams were critiqued for being confusing and illegible, 
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simply highlighting that things were, indeed, complex. In response to this, the research 

personas revealed suggestions for how systems approaches could help them to 

collaboratively find ways through the complex research terrain. The personas were keen 

for: images that could be useful to the research process; greater openness and 

transparency across the project; systems approaches that could support improved 

integration; shared methods; dynamic and integrated ways to make connections across 

academic, public and private sectors; tools to help researchers know when and where to 

act and make decisions; and systems diagrams that were nuanced but legible, which 

could help them to navigate pathways through their research (Table 3).   

 
How can systems approaches help us to navigate complex research collaborations? 
Can the systems work be more than nice pictures and actually be used to benefit the research process? (Rowan) 
I would like there to be greater openness and transparency across the different work streams, so that we don’t 
miss the key issues and potential solutions. (Mischa) 
It would be great if systems mappings could support not only further integration across activities, but also 
collaboration and integration in our teams. (Kiran) 
systems thinking could be key to unlocking the project and our collaborations. We need an agreed 
method/approach. (Dana) 
There is a need for us to make better connections between the research going on in the academy and the private 
and public sectors. Systems approaches can support us to develop these connections in a dynamic and 
integrated way. (Laura) 
We need tools to make it easier for us to communicate and make decisions. We need systems diagrams that are 
easily understandable across disciplines and publics, however these need to take into account nuance and be 
sure to be representative. (Jaime) 

Table 3 – Persona Highlights, how can systems approaches help us to navigate complex research 

collaborations? 

The development of research personas provided a tool for to share information 

gathered through interviews, workshops and research conversations in an accessible 

format. They were the first step towards addressing an initial challenge of early-stage 

researchers feeling hesitant to engage, due to a perceived lack of openness. The 

personas represented a broad spectrum of disciplinary backgrounds, with the aim of 

encouraging open dialogue. However, the success of the method relied upon buy in 

from across the consortium. If they were seen to be irrelevant or trivial, then they would 

not result in greater empathy and openness.    



Dr Eli Hatleskog, Environmental Science and Policy  

 

 24 

4.3 Develop: Empathy mapping 

The primary challenge addressed by the research personas related to communication 

and collaboration within the research team, specifically miscommunication and a lack 

of empathy for differing viewpoints within the consortium. This challenge was explored 

in more depth through empathy mapping, which supported collective reflection upon 

learning from the research personas and the development of practical steps towards 

improvement. 

The research personas were sense-checked by sharing them with the entire 

consortium, some of whom took park in a co-analysis and ideation workshop, which 

employed group empathy mapping and scenario building to reflect on what the research 

personas ‘do, think, feel, and want’ to develop collaborative activities in response to the 

perspectives and challenges raised by the research personas.     

Empathy mapping is a design thinking method. It is a way of developing insight 

into personas through reflecting on their perspectives, thoughts, emotions, and actions. 

Empathy mapping was initially conceived as a way of overcoming miscommunication 

and misunderstandings about the target audiences, or users, of design processes. It can 

also be used to reveal gaps in knowledge which are worth further study. An empathy 

map has four quadrants representing what the persona/user: says, thinks, does, and feels. 

Participants are asked to populate these with sticky notes. The approach provides lenses 

through which to reflect on the complexity and nuance of different people/personas and 

to collaboratively discuss the thoughts and feelings of others, with a view to designing 

inclusive responses.  

The research personas formed the basis of an in-person group empathy mapping 

activity, as those present were asked to consider what each persona: does; thinks; feels; 

and wants. Each participant was given sticky notes and pens and to add notes directly to 



Dr Eli Hatleskog, Environmental Science and Policy  

 

 25 

a central sheet of paper which had a persona stuck to it. Putting the persona in the centre 

of the table allowed a group conversation to take place at the same time as notes were 

added to the sheet. This co-analysis activity generated comments and reflections about 

how some of the research personas were feeling defensive, disappointed, frustrated, and 

undervalued. The activity allowed the group to discuss these concerns, which had also 

been raised during the interviews, in a neutral way.  

 

Figure 2, Group empathy mapping 
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The group empathy mapping showed a common interest in how to practically do 

research, how to interact with others to evolve and learn, with a focus on results. The 

activity revealed: consensus on the perceived value of systems approaches; frustrations 

exacerbated by a lack of certainty and trust; willingness to compromise and work 

together towards common outcomes; and desires for systems approaches to support 

more joined-up approaches and help the researchers to navigate complexity (Table 4).  

Thinks 
Consensus around the perceived value of systems to the project, but a sense that systems approaches were 
being underutilised 
Feels  
Frustrations relating to: perceived bias; theorists; value judgements; uncertainty; and a lack of common 
understanding. As well as feelings of hope, confidence, and openness to new ideas and collaboration in the 
future. 
Does  
Individuals learning how to do research together through making compromises towards a common mission. 
Application of methods and writing of publications facilitating steps towards outputs and outcomes.  
Wants 
More acceptance of systems; reasonable expectations of systems; a more holistic and open approach; for 
systems to reach full potential; to be more confident with systems; discussions/ clarification on mapping and 
thinking; and, to have a better view of the system and systems methods. 

Table 4 – Empathy mapping, what the research personas think, feel, do, and want. 

One point of interest raised through the empathy mapping relates to ‘missing’ personas: 

Who was missing?  Through discussion it became clear that there was a ‘missing’ 

theorist persona, who was putting pressure on how the other personas were thinking. 

Whether this persona represented individual ambitions or external forces, such as 

institutional or disciplinary pressures is worth further investigation. The issue of 

leadership was also raised through a missing leader persona, this links to expectations of 

others, feelings of powerlessness, and the group desire for a complete view of the 

system. 

Empathy mapping addressed the challenge of communication and collaboration 

within the consortium, faced with a lack of empathy for differing viewpoints. The team 

participating in the activity gained deeper insights into different perspectives, thoughts, 

emotions, and actions, fostering a more empathetic and inclusive environment. The 
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outcomes from the group empathy mapping included: a consensus on the value of 

systems approaches; acknowledgement of frustrations due to uncertainty and trust 

issues; a readiness to compromise; and a desire for more cohesive strategies. In 

response to this, five proposed steps towards a co-developed infrastructure for research 

collaborations were made: 

• To collaboratively design a view of the system they hoped to influence. 

• To integrate knowledge, think in a complex and interlinked manner. 

• To make space for emergence. 

• To achieve closer alignment. 

• And, to move towards real world impact. 

Whilst each of these was of interest to the group, researchers were keen to start making 

a complete systems view, immediately. The aim of designing a map to help them make 

decisions and act, resonated, and a small working team began collaborating on the 

subject. 

Empathy mapping offered a structured yet adaptable way to navigate and 

improve interpersonal dynamics within the team. However, there was limited uptake 

across the broader consortium of researchers and managers. This led to questions 

amongst the participating group, based in one of the pilot cities, as to whether this work 

was representative of intentions across the whole project and a desire to zoom in to their 

specific city scale, in the hope that the demonstration of a local infrastructure of 

successful collaborations could influence or inspire the broader consortium structure 

and hierarchy.   
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4.4 Deliver: Collaborative system mapping – a shared perspective 

With a focus on one pilot city, the team collaborating, comprised largely of early and 

mid -stage researchers, proposed that the key issue they faced was a lack of a 

comprehensive and clear understanding of the local urban planning and development 

system that they hoped to impact through research interventions. This challenge was 

compounded by an abundance of pre-existing diagrams which they felt did not capture 

the full range and nuance of the specific context. To address this, a collaborative 

mapping effort was initiated by the group, with a focus on visualising the system in a 

way that was accessible enough to enable future engagement and strategy making. The 

map aimed to identify key interactions, gaps, and potential intervention areas and 

research impact. 

Multi-discipline, multi-stakeholder research requires a holistic understanding of 

pertinent information, methods and approaches and the problems being addressed 

(Klein 2008). Through the research personas and empathy mapping it was apparent that 

the research team were struggling to gain a joined-up view of the complex research 

terrain that they were hoping to intervene in. They discussed the need to collaboratively 

design a view of the system, which was representative of the evidence they had gathered 

to date. This view of the system could help them to know where to act. It was proposed 

to make a map which was abstract/complex enough to be useful, and in a visual 

language that was accessible across disciplines, sectors, and publics. 

The process of collaborative mapping was facilitated by the author, a researcher 

with expertise in participatory design methods and the mapping of intangible assets and 

values (Hatleskog, 2020). The activity started with the intention of exploring potential 

arenas of capacity building and knowledge exchange, visualising and encouraging 

conversations across the research project field, and to provide a tool to help participants 
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to locate themselves and navigate towards their desired outputs and outcomes. It sought 

to make the hidden system visible and make space for strategies and interventions. 

The mapping was developed through a series of three workshops with the small 

working group who had expressed a need for, and interest in, mapping the system, or 

research terrain. There had been some resistance across the larger research project, to 

generating a full system mapping, this was, in part, due to the complexity of the system 

and the pre-existence of other diagrams and mappings of the UK’s urban planning and 

development system. In response to this, the working group was clear that they wanted 

to map the specific terrain relating to their research interactions not the whole urban 

development system.  

The first action towards the mapping was gathering a database of existing 

diagrams and mappings of the urban planning and development system to see if any of 

these were sufficient. The first workshop session provided an opportunity to gather and 

discuss these existing mappings, before collaboratively refining the purpose and scope 

of the mapping activities. The existing system maps, sourced and discussed by the 

group, focused largely on the planning system, rather than including stages pre and post 

planning, or were felt to be too abstract to help researchers visualise where their 

expertise and evidence could engage meaningfully. However, they did help the working 

group to develop a framing of the scope of the mapping, which was to include: planning 

policy; local plan; regeneration framework; planning applications; and post planning. 

They were keen to map pathways along this framework, as well as potential missed 

connections and interdependencies, with the aim of revealing where and how their 

research activities might have the most impact. This required a view that was specific, 

situated and provided local context. As such, the working group decided to focus the 

mapping onto one pilot city, Bristol.  
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The mapping activity began with the framing the group had developed through 

studying existing mappings. A long sheet of paper was rolled out across two tables and 

dotted lines drawn to mark the divides between: national planning policy; Bristol’s 

Local Plan; Froome Gateway Regeneration Framework; Planning Applications; and 

Post Planning. The working group was encouraged to tell their narratives and describe 

pathways through the system they had experienced in their research to date. Content 

was added as people spoke as sticky notes were placed onto the paper which described: 

process, stakeholders, dutyholders, decisionmakers, influence, evidence, and activities.  

 
Figure 3, Close-up view of the paper mapping activity. 

 

The activity took a responsive structure, without too many rules, which aimed to 

get as much as possible onto one sheet of paper. As the team described their 

perspectives of the system, they decided to colour code sticky notes and discuss 

potentials and interdependencies across the mapping. Following the workshop, the 

paper mapping was digitised and placed onto an online collaborative whiteboard. This 

was shared with participants and discussed with others, who had expressed an interest in 

the mapping, who added their perspectives through workshopped discussions and 
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individual conversations. These iterating activities refined and developed the content of 

the mapping. The result was a busy board full of data in the form of virtual sticky notes, 

clusters, lines, and connectors, that had been collaboratively discussed and sense 

checked. 

 
Figure 4, Close-up view of the digitised mapping content.  

 

Once there was broad agreement regarding what was to be included, the content was 

studied with the intention of designing a visual that was fully representative of the data. 

One that could support future discussions about: power structures and intentions; how 

researchers interact and influence; ways through the local system as well; as potential 

alignments and synergies.  

The colour coding of sticky notes which evolved through the workshop revealed 

that there was perceived significance to representing- public, research, government, and 

industry, each as distinct colour classifications or streams. This links with a quadruple 

helix approach to innovation (Carayannis and Campbell 2009). The framing, colours 

and co-produced map content formed the basis of a design exercise to visualise the 

research terrain with greater clarity. Through discussions with the working group, the 
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structure provided by government policy seen as was central. As such, this became the 

spine of the mapping, which the other streams, or layers, interacted with.  

The core structure provided by government policy and actors was represented in 

blue and placed centrally to the system interactions, as a spine to the mapping. This 

spine linked planning policy to the city’s local plan through the evidence provided at a 

national scale. The local plan then fed directly into the planning and development of a 

local regeneration framework, which in turn linked to planning pre-applications, 

applications and decisions before ending post planning in conditions and building 

regulations. The prominence given by the working group to the structure provided by 

the urban planning and development system, suggested that they felt influencing 

decisionmakers was critical to achieving real world impact, as opposed to disruptive 

citizen- or industry-led actions, such as activism or developing innovation beyond 

regulations.   

To the right of the blue governmental policy and planning spine, the interactions 

private developers had with the planning system were mapped in yellow. These focused 

formally on the planning stages, with less structured interactions and influence at earlier 

stages of policy and planning, the specifics of which were unclear to the working group. 

The mapping revealed scope to explore this gap in knowledge further through including 

perspectives of industry, something which other researchers on the project, who were 

not involved with the mapping, had investigated through expert interviews. This 

revealed an internal lack of interaction and communication between the different 

research workstreams and the opportunity for inclusion of other project researchers and 

also external stakeholders in the mapping process. 

Public involvement in the city’s urban planning and development system was 

mapped to the very left of the central spine in pink. It comprised of specific moments of 
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consultation, engagement, involvement, and communication. It was largely linked to 

gaining public input to support design and decision making. The public stream was 

furthest away from industry on the mapping, with connections between the two only 

happening formally at planning through ‘Statements of Community Involvement’. This 

revealed opportunities for researchers to reflect on how their activities could bridge 

interactions between the public and industry.  

The ‘research’ stream, mapped in green, lay between public interactions and the 

central policy and planning spine. It showed moments where evidence could interact 

with the planning and development system as well as where research could combine 

with and galvanise public interactions with the system. 

The mapping was shared with the working group for comment before being 

shared with the research project at a consortium meeting, where it was printed out at a 

large scale, two meters long, for discussion and feedback. The next stage of the 

mapping process, beyond the remit of this study, would be to open it up to discussions 

with other researchers, public, governmental, and industry actors to gain fuller 

understanding not whether it is representative of the system as they perceive it before 

further refinement and iterations. This could support a process contribution towards 

better collaboration and more productive exchange across silos.  

The mapping sought to visualise where interactions happened in relation to the 

urban planning and development system in Bristol. It highlighted key moments, gaps, 

and where evidence, or evaluation, might have most impact. From the mapping 

activities, the value of linking research and public interactions in relation to the urban 

planning and development system was revealed as an opportunity and lack of 

connections to industry was revealed as a gap. By developing a joined-up map of the 

city’s urban planning and development system, researchers could see where they were 
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opportunities to influence and improve the system as well as observing what parts were 

underrepresented by the research group. None of whom, for example, had experience of 

national planning policy this was a gap for future collaborative activities with the 

broader research team, who had significant expertise and knowledge of policy, but who 

had chosen not to input to the mapping, revealing certain divides and dynamics across 

the research workstreams. 

A collaborative mapping process helped the team to gain a comprehensive view 

of the research landscape they intended to influence. By engaging in the process, they 

were able to generate a representation of the system that was reflective of the evidence 

they had gathered, making it more accessible and navigable. The workshop structure 

was responsive to the researchers’ understandings of the local urban development 

system. Different streams of interaction within the system (public, research, 

government, and industry) were colour coded, allowing for a more nuanced discussion 

about structures, influences, and potential alignments and synergies. The process 

revealed opportunities to link research more effectively to existing public engagement 

initiatives and provided a shared reference for collective action, which could adapt with 

ongoing engagement, refinement, and adaptation. It provided a joined-up view of the 

research terrain but also laid the groundwork for a more inclusive, responsive, and 

effective collaboration among diverse stakeholders.  
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 Figure 5, Mapping  
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5. Synthesis 

The research described in this paper developed in response to a diverse group of 

researchers who were united around the common project mission of reducing urban 

health inequality. Whilst the research group agreed broadly on the project mission, the 

breadth of disciplines and interests represented by the group led to different levels of 

significance being given to collaborative research, the types and timings of interactions, 

and different ways of collaborating developed through experiences with different 

organisational and epistemic contexts. These resulted in frustrations related to 

perceived: assumptions, bias, and lack of decision making. Rather than expect this 

heterogeneous group to converge around a core mission, the design research sought to 

develop arenas where different attitudes to and expectations of collaboration could be 

explored, with a view to infrastructuring an approach which could accept and amplify 

these different perspectives and make connections to support better future research 

interactions and collaborations. 

The approach evolved in response to some emerging tensions relating to overly 

optimistic expectations of what other parts of the consortium could practically achieve. 

The issue of projecting expectations onto others reflected dynamics which applied at 

different scales and instances across the project. Consequently, systems approaches, 

consortium leadership, and also this design research, were each faced with assumptions 

and frustrations from the research team. This suggests that the consortium could have 

benefitted from clearer discussions about the expectations and scope of the individual 

work streams at an early stage.  

The development of research personas provided a tool to share information 

gathered through interviews, workshops and research conversations in an accessible 

format, which introduced different perspectives and supported group empathy building. 
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By collaboratively mapping a complete view of the research system, steps were taken 

towards a co-developed infrastructure for research collaborations. This infrastructure 

built on the skills, needs, and experiences of the group, such as that of systems 

engineers, and responded to frustrations voiced by researchers, in a way that could 

support future negotiations, alignment and integration. 

The co-design activities sought to identify some of the challenges faced by 

researchers collaborating across disciplines and provide practical examples of how 

research integration can be facilitated through participatory design methods. By 

supporting conversations about different understandings of systems approaches in 

complex research projects, the study sought to responsively co-develop enabling 

conditions for research collaboration. The approach was process based and aimed to 

legitimise, organise, and amplify diversity. The process highlighted challenges relating 

to the integration of knowledge and understanding on large scale research projects. 

Through reflecting on difference, researchers in the working group were able to develop 

greater empathy for other participants’ perspectives. This led to a group-initiated 

mapping process which helped participants reflect upon their research activities 

relationally, with the aspiration of developing greater agency through seeing a joined up 

view of structures, alignments and opportunities. The resultant mapping visualised the 

research terrain, including potential moments of influence, however it also revealed 

internal gaps in coordination and exchange across the consortium. In particular, a divide 

between early-stage researchers, some of whom lacked a willingness to speak up in 

formal research spaces, and more established researchers and project managers, who did 

not join the co-design activities.  

The co-design process emerged from specific needs expressed in particular by 

early-stage researchers and evolved in response to their inputs. However, disciplinary 
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norms, institutional and time pressures, alongside established knowledge hierarchies, 

may have hindered the process, as there was not capacity or willingness across the 

entire consortium to engage with a slow, soft, emergent process. As such the bottom-up 

co-design process did not link succinctly with the top-down management of the project. 

There is often a leap to be made to communicate effectively across the top-down and 

the bottom-up in both the ‘real world’ and academia. This is where infrastructuring can 

play a vital role in scaffolding together small-scale actions, initiatives, and ideas, into 

productive structures that make space for confidence to grow and synergies to evolve. 

This study took some first steps towards a co-developed infrastructure for research 

collaborations. The process, which can be replicated elsewhere, demonstrates an 

approach and set of methods to build on the skills, needs, and experiences of a group, 

and respond to frustrations, in a generative way that can support future negotiations, 

alignment and integration. 

6. Conclusions 

This paper explored how participatory design approaches could benefit complex 

research projects, which strive towards collaboration across disciplines sectors and 

publics. The activities aimed to support equitable interactions which could benefit a 

multi-discipline multi-stakeholder consortium. Taking a starting point in different 

understandings of systems approaches, co-design activities were influenced by 

contemporary approaches to community involvement in the urban planning system. 

The activities described in this paper demonstrate how participatory design and 

infrastructuring can serve as powerful integration tools. By applying these 

methodologies to a mission-oriented, multi-stakeholder consortium, this paper 

illustrates how research infrastructures can be intentionally designed to support more 
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equitable, inclusive, and synergistic interactions. Findings suggest that participatory 

design offers a practical pathway for addressing the persistent challenges of siloed 

expertise and fragmented communication. The application of infrastructuring in this 

context helps to create spaces where researchers, policymakers, and practitioners can 

co-construct shared problem framings, align on research priorities, and develop more 

adaptive, solution-focused strategies  

Whilst there is growing appreciation for the need to do joined-up complex 

research and move beyond one-way research process is, there is less consensus on how 

researchers can practically work together to integrate their skills, expertise, and 

knowledge. The activities sought to build capacity towards a responsive infrastructure 

of shared connections, interests, and needs. Learning from interviews with members of 

the consortium, personas were developed to facilitate empathetic conversations about 

the different roles of systems on the project, and expectations and understandings of 

‘good’ collaboration. From these, frustrations were raised, alongside some common 

interests in developing practical ways to build trust and share knowledge together.  

A working group of researchers felt that they did not have sufficient 

understanding of the system that they were hoping to influence, so they were supported 

in a collaborative mapping activity. The mapping brought researchers together to 

discuss their pathways through the urban development system. It provided space and 

time for participants to reflect on the complexity of the project and share their 

perspectives on challenges and opportunities. The results maps sought to support future 

discussions about dynamics, interactions, alignments, and synergies; a potential process 

contribution to the future integration of the consortium.  

The mapping highlighted the perceived significance of policy to researchers and 

their aspirations to work within the existing power structures. It also revealed gaps in 
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knowledge, with the potential to include the perspectives of non-researchers (industry, 

public, policy) and the need to develop closer integration across the different 

workstreams of the consortium. The mapping showed moments where researchers could 

influence the larger system through providing evidence or collaborating with publics to 

amplify their voices. Whilst the co-design activities sought to facilitate integration in 

responsive way, the emergent nature of the process did not marry well with the structure 

and management of the larger consortium.  

The study understood diversity of perspectives and expectations as both a 

challenge and an asset. However, the deliberate nature of participatory design, which 

only goes as fast as its slowest participant, met with constraints relating to time, 

institutional pressures, and top-down management. These challenges underscore the 

need for more flexible, responsive research infrastructures, that can scaffold the gaps 

between on-the-ground research and project management and objectives.  
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