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The concept of disruptive innovation ecosystems relates to a type of ecosystem capable of delivering 

disruption in underserved markets. This idea can create serendipity for disruption through new ways 

of thinking and leveraging resources across businesses. However, scant research exists on what and 

how to design conditions for disruption utilising resources and capabilities at the boundaries of 

businesses. Based on network theory and characterisation, we evoke an alternative design mode 

using visuals and speech to generate rich data with participants in makerspaces. The qualitative and 

visualisation data is analysed using thematic and visual network analysis techniques, respectively. Our 

findings suggest three main conditions that may be satisfied to create serendipity for disruptive 

innovation ecosystems to emerge: Navigating high risks, creating new markets, and generating new 

roles. Our findings also highlight factors under these three conditions that may be promoted to create 

disruption. Combining the thinking “through design” approach using visuals and speech with network 

theory and characterisation, we demonstrate the significance of coupling conversations with 

drawings, thus moving past abstractions and helping participants to see and better understand the 

inner workings of their ecosystem attributes. Using theoretical constructs embedded in visualisations 

can help design researchers and ecosystem practitioners design conditions for disruptive innovation 

ecosystems. The originality of this work is in linking network theory and characterisation with speech 

and visual data capture and analysis, thus presenting a strategic asset and alternative way of thinking 

and acting on boundary spanning resources and capabilities in local ecosystems.  

Keywords: thinking through design; disruptive innovation ecosystems; makerspaces; social network 

theory; ecosystem attributes 

1 Introduction  
This paper explores thinking “through design”, evoking an alternative design mode for generating 

and analysing local ecosystem data. We investigate makerspaces as ephemeral spaces for 

entrepreneurs and makers and how these spaces design conditions for disruption, thus cultivating 

conditions for disruptive innovation. We are interested in makerspaces because they can change 

economies from the local to a global scale (Bolli 2020). Thinking “through design” is related to the 
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existing literature on research through design (RtD) (Frayling 1993; Buchanan 2001; Cross 1999; 

Forlizzi et al. 2009; Zimmerman et al. 2010). In RtD, prototypes play a key role in confronting the real 

world "because the theory is not hidden in abstraction" (Sanders and Stappers 2014, p. 6). Based on 

the concept of thinking “through design”, which in this article is about using design visuals to 

support thinking about disruption in local ecosystems, we want to convince the design innovation 

community that visualising ecosystem characteristics can be useful as rigorous heuristics to help us 

both think, understand, and design conditions for disruptive innovations. We discuss how collecting 

data through network visualisations can help reveal important ecosystem attributes, e.g. clusters, 

bridges, structural holes, weakties and role structures, thus evoking alternative design thinking 

modes. 

Challenges exist in how businesses think about resources that reside at the boundaries of a system 

(Zulu-Chisanga et al. 2020). How actors analyse, plan, and decide about these boundary-spanning 

resources and capabilities remains a complex issue (Schutte and Direng 2019; Motoyama and 

Knowlton 2017; Jacobides et al. 2018). According to Nthubu et al. (2019, p. 632), “A disruptive 

innovation ecosystem is an ecosystem capable of delivering disruptive innovations”, where 

innovation is identifying new opportunities (connections, resources, and markets) across businesses 

and acting upon them. Disruption is the process whereby a new or smaller firm with fewer resources 

successfully challenges established firms (Christensen et al. 2015). In this article, disruption is about 

an ecosystem rather than a firm. Using visuals and speech as an alternative mode of thinking at the 

ecosystem boundaries is important to help actors leverage resources and capabilities outside their 

businesses. 

An innovation ecosystem is defined as a set of actors and processes that cooperatively and 

competitively interact to co-evolve and innovate (Christensen 2013). Some researchers emphasise 

the need to understand interrelationships and complementarities between different ecosystem 

actors and how these might be leveraged to create shared value (Adner and Feiler 2019; Dedehayir 

et al. 2017; Iansiti and Levien 2004; Jacobides et al. 2018; Rosli et al. 2017). Uber and Lyft appear as 

examples of disruptive innovation ecosystems in the taxi business, where they identified an 

underserved transport market and exploited it. Airbnb and Breather targeted the lower-end 

customers in the hotel business (Libert et al. 2014; Smith 2016). It would be vital to design 

conditions for disruptive ecosystems from scratch (Nthubu et al. 2019), but the dynamic behaviour 

of ecosystems can be challenging to manoeuvre (Roundy et al. 2018). Microsoft Zune is a good 

example of a failed ecosystem that was expected to disrupt the iPod ecosystem by offering cheaper 

and competitive pricing (Woody 2013). Users had little motivation to opt for Zune. 

Design research has a role to play in developing conditions for disruption in ecosystems. Cruickshank 

(2014) argues that a designer's role as a gatekeeper and a central figure in creating new products, 

services, and systems is ebbing away. Others also demonstrate that design can help us understand 

interactions between key actors in a system better (Karadima and Bofylatos 2019; Ballantyne-Brodie 

and Telalbasic 2017; Pérez et al. 2019). This thinking mode affects how design research is evolving 

towards empowering non-designers to engage in innovation effectively (Lee 2008; Sanders and 

Stappers 2008; Manzini 2015; Cruickshank et al. 2016). This form of empowerment also depends on 

how ecosystems' whole network of relations changes (Zamenopoulos et al. 2019, p. 4).  In this messy 

world of ecosystems, practitioners are challenged to characterise and exploit ecosystem attributes 

defining value in networks (Bianchi and Vignieri 2021; Nthubu et al. 2019, p. 633). Therefore, 
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thinking “through design” using speech and visuals to capture and analyse data may allow for the 

construction of knowledge with participants in unconventional ways, thus empowering them to 

think through words and space dimensions to navigate ecosystem complexities. This paper aims to 

understand conditions for disruption and the role that makerspaces can play in local innovation 

ecosystems by answering the following questions: 

• What are the main conditions for thriving disruptive innovation ecosystems in the UK 

makerspaces, and how can thinking “through design” shape these conditions? 

• What is the role that different makerspaces play in the ecosystem of disruptive innovation? 

To explore the above questions, section 2 highlight the context, network theory and characterisation 

to help us identify and understand conditions for disruption. Section 3 discusses the methods used 

to construct data and how this data is analysed. Section 4 present key findings and discussions, and 

finally, section 5 conclude the article by outlining key contributions, limitations, and future work. 

2 Context and theory 
This paper focuses on makerspaces as local ecosystems. We are interested in how makerspaces 

cultivate conditions for disruption. The concept of makerspaces is about promoting open design and 

fabrication through co-learning, co-working, co-creation, and sharing ideas (Vuorikari et al. 2019). 

Makerspaces promote access to digital fabrication tools for community users and entrepreneurs to 

create solutions and experiment with different business models (Marsh et al. 2018; Elhoussamy and 

Rizk 2020). This idea is important to stimulate risk-taking behaviours and actions without substantial 

loss of revenue. Although makerspaces are democratising innovation (Smith 2017, p. 14), little is 

known on how these ephemeral spaces shape conditions for disruption. We use visuals to capture 

perceptions in interesting ways as an alternative mode of thinking about ecosystem attributes. Using 

visual probes responses from ecosystem actors to think and utilise the space as the second 

dimension of communication (Zweifela and Van Wezemaela 2012; Norman 2016, p. 347).  

2.1 Understanding conditions for disruption 
Not all new technologies are disruptive (Christensen et al. 2018), but the business models that the 

technology shape sometimes creates disruptions (Hopp et al. 2018). Christensen argues that 

disruption can be achieved by providing simpler, cheaper, and good-enough alternatives to 

underserved markets. We know that innovation has been opening and becoming democratized by 

engaging lead users in the design development process (von Hippel 2005; Chesbrough 2010). This is 

now in part proliferated by the growing advent of digital technologies, e.g. 3D printers, allowing 

more people access to digital fabrication and personalisation. Van Holm (2015, p. 30) also reported 

that "makerspaces are the latest expansion of access and opportunity and have the potential to push 

society over a tipping point of engagement with design". Therefore, empowering people with tools 

to think and understand markets is becoming a key condition for disruption. In line with this, 

disruption is about smaller businesses combining their resources and coordinating their capabilities 

to successfully challenge large ecosystems for markets. 

Nevertheless, this is not the only condition for disruption, and it might also depend on the opening 

of new opportunities, varied by the customers' positions and behaviours in the local social networks 

(Mahto et al. 2020). We are interested in how local networks present alternative design modes 

which might lead to disruption and what is required to understand these networks. According to 
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Mahto et al. (2020, p. 4), entrepreneurs who are unafraid of pursuing high risk can pursue disruptive 

innovations. Makerspaces often produce accidental innovations through experimentation (Von Holm 

2017, p. 165). Examples of ground-breaking innovations that came out of makerspace activities are 

MakerBot 3D printers and Oculus Rift (Hui and Gerber 2017; Smith and Light 2017). Before 

makerBot, 3D printers were expensive and only available to large firms. MakerBot made it possible 

for small businesses and communities with fewer resources to access these digital technologies.  

Furthermore, markets with scarcity and low social cohesion present a suitable environment for 

disruption (Lee and Tuselmann 2013). Investigating makerspaces through design (engaging 

ecosystem actors through speech and visualisations) might reveal new conditions for disruption. We 

use network theory and characterisation to think “through design” and reveal ecosystem attributes 

that may shape conditions for disruptive ecosystems. 

2.2 Network theory and characterisation 
Visualising ecosystems enable communication of new opportunities in networks and offer an 

alternative mode of thinking about complex systems (Vink et al. 2019; Zweifela and Van Wezemaela 

2012). This approach has advantages because it enables people to create network images that they 

can see and use to think, analyse and identify opportunities for innovation (Padilla et al. 2018; Lurie 

and Mason 2007; Burnay et al. 2019; Evans 2011). Drawings as artefacts enable useful discussion 

and communication because they reveal previously hidden information (Sanders and Stappers 

2014).  

2.2.1 Clusters and bridges 

Revealing clusters and bridges in makerspace networks may lead to new conditions for disruption. 

Clusters are actors in a specific sector who may be connected or disconnected, cooperating, or 

competing (Porter 1998). Clusters in local ecosystems have an advantageous role anchored on 

geographic and social proximity. However, clusters of actors in an ecosystem are often hidden from 

sight, making it difficult to plan and use this advantage. In Musial and Juszczyszyn (2009), bridges 

connect clusters with the peripheral nodes or clusters and the rest of the network. We present 

bridges as key actors or clusters that connect distant actors or clusters in the ecosystem to exchange 

resources. Using ecosystem visuals can also effectively reveal bridges by observing the visual density 

or cohesion of nodes. For example, Bridge-1 (a node) connects cluster A and C, while bridge-3 (a 

cluster) connects cluster A and B (Figure 1). Visualising clusters and bridges in makerspaces may be 

useful in promoting conditions for disruption.  
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Figure 1. Visual display of clusters and bridges 

2.2.2 Structural holes 

Structural holes are opportunities for promoting access to new information, which may lead to 

disruption. Ahuja (2000, p. 431) defines structural holes as follows; "gaps in information flow 

between alters linked to the same ego but not linked to each other" (Figure 2). Structural holes in 

this paper are opportunities for entrepreneurs to leverage social capital, i.e. resources embedded 

and hidden in ecosystem structures. Social capital is not just about closeness (Latora et al. 2013) but 

also about leveraging information and resources from disconnected environments. This formed the 

key arguments by Robert S Burt, who highlighted the advantage of occupying bridging positions 

between separate entities (Burt 1992). While cohesion may lead to social capital through increased 

trust levels between actors (Coleman 1988), it can also lead to limited exploitation of innovative 

ideas because of redundant information embedded in closed networks. Knowledge of structural 

holes is an opportunity to access new information. Understanding structural holes give actors 

greater exposure to the novelty of information.  
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Figure 2. Visual display of structural holes 

2.2.3 Weak ties 

Nthubu et al. (2019) argue that revealing weak ties in ecosystems may help actors design conditions 

for disruption. Weak ties link actors from different groups better than strong ties (Granovetter 

1973). This is also important to gain access to new information for innovation. We emphasise that 

combining strong (internal resources) and weak ties (external resources) might be key in promoting 

disruption (Chesbrough et al. 2014; Cruickshank 2010). This paper reveals the strength of ties by 

observing connections between nodes. Whether nodes and clusters are directly or indirectly 

connected (Figure 3) can impact the quality of information between actors. We think through design 

by visualising ties and using visuals to probe responses from actors. 

 

Figure 3. Visual display of weak ties 
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2.2.4 Roles structures 

Role structures are structures showing how actors are arranged in a network. This discussion defines 

roles in terms of keystones, dominators, hub landlord or niche actors (Figure 4) (Iansiti and Levien 

2004). Keystones occupy few positions yet have a profound influence in promoting stability through 

the provision of key resources. Dominators occupy both value-creating and extraction positions. Hub 

landlords occupy a central position in the network where they maximise on value extraction only.  

Niches occupy value creation positions in a keystone network and focus on innovation. These 

ecosystem roles' constructs are important in understanding conditions for disruption in networks. 

Identifying and understanding ecosystem roles may affect decision making, thus influencing how 

disruption occurs in local ecosystems.  

 

Figure 4. Visual display of role structures (redrawn from Iansiti & Levien 2004) 

3 Methods 
We engaged managers and entrepreneurs to capture visuals and narrative data about the state of 

local ecosystems, and these datasets were analysed to create new knowledge about conditions for 

disruption. According to Bolland and Collopy (2004, p.4), managers are designers and decision-

makers in organisations. Therefore, assuming the role of designers, managers can develop new 

solutions rather than being stuck in default alternatives. Gathering data through design actions plays 

a formative role in generating new ideas that can lead to disruption because visuals and mapping 

processes prompt the emergence of new and unexpected data across firms (Sanders and Stappers 

2014). The knowledge of existing systems inhibits new thinking (Huang et al. 2018, p.248), hence the 

need for thinking “through design” to move past these abstractions. Using research through design 

enable actors to create mental models of their tacit knowledge as maps or drawings, then analyse 

them and discuss new ideas (Padilla et al. 2018).  

Our design visualisation approach is based on the idea that visualisations can shape conditions for 

disruptive innovation ecosystems (Nthubu et al. 2019, p. 634). This is important to better 

understand disruptions in makerspaces from the collaboration of researchers, makerspace managers 

and entrepreneurs' perspectives. The thinking “through design” approach combines speech and 
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drawings to generate, capture and analyse rich tacit data with participants (Figure 5). Visuals are not 

just products in a piece of paper but a result of production, reflection, and evaluation, triggering 

discussions and curiosities (Zweifela and Van Wezemaela 2012, p.5). 

 

 

Figure 5. Research approach  

A purposeful sampling strategy was adopted to select makerspaces in the Northwest of England for 

several reasons. First, because we are in the Northwest of England, making it convenient to visit and 

conduct in-person interviews and visualisations. Second, we selected experienced makerspaces with 

over eight years in operation to provide rich data. Third, we also considered experienced managers. 

Specifically, we interviewed makerspace directors (n=3) and entrepreneurs (n=6) affiliated with 

these spaces between 2018 and 2019. Below is a brief description and rationale for selecting each 

ecosystem case. 

“Successful Makerspace” was considered for this present research for several reasons. First, 

because it exhibited characteristics of a successful makerspace model, with less dependence on 

external grants and loans. Second, it attracted a range of users, i.e. hobbyists, professionals, 

students, and young people. Third, it is self-funded, and the makerspace profit is invested back into 

the space. Forth, it has strong links with local universities and colleges.  

 

Figure 6: Inside the “successful Makerspace” 

 

“Failed Makerspace” was considered because it exhibited some highlights of a failed model of a 

makerspace, hence crucial and interesting to study. Second, the makerspace no longer has a 

dedicated community space, making this an interesting case for insights.  
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Figure 7: Inside the “Failed Makerspace” 

 

“Emerging Makerspace” was selected because it combines an incubator, accelerator and the FabLab 

models located within a bank environment, thus making this an interesting case to explore. Second, 

the makerspace is owned and run by the commercial bank, thus presenting a different approach for 

a makerspace setting. 

 

Figure 8: Inside an “Emerging Makerspace” 

We conducted semi-structured interviews and visualisations concurrently to facilitate thinking 

“through design” and create ecosystem objects to help us think about conditions for disruption. This 

involved asking questions about why makerspaces thrive or not and how makerspaces promote 

openness, creativity and innovation or not. We also visualised network relationships using drawings 

on paper-based A3 paper tools (Figure 9).  Visuals helped identify key actors and roles and analyse, 

locate, and determine relationship strength. We used three open-source visualisation tools, i.e., 

Gephi, Chord Snip and OmicsNet. Gephi force-directed layout algorithm characterises clusters, 

bridges, and role structures in the ecosystem better. The Chord Snip layout algorithm characterises 
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nodes and ties' hierarchies better. Finally, the OmicsNet 3D layout algorithm was selected to 

characterise structural holes better because of its interactive features.  

 

Figure 9. Mapping tool used to generate visualisations with participants 

 The semi-structured interviews captured actors' experiences about makerspaces, how these spaces 

can influence disruptive innovation, and what conditions can be cultivated to cause disruption.  All 

interviews lasted between one to two hours and were recorded, transcribed and coded to generate 

themes following a five-step process, i.e. data familiarisation, code generation, theme generation, 

theme revision and theme definition (Braun and Clarke 2006). This process is useful for capturing the 

complex meaning of textual and visual data (Boyatzis 1998). The thematic and visual data were 

aggregated into three main dimensions, as shown in Figure 10. 

 



 

11 

 

 

 

Figure 10. Final data structure from codes to themes to aggregate dimensions 
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Before engaging human participants in their workplaces, ethical approval was applied for and 

granted by Lancaster University Ethics Committee. This was important to ensure that their privacies 

and identities were protected (Bell 2019). 

4 Findings and discussions 
Nine themes came out of the thematic and visual network analysis, defining conditions for 

promoting disruption in makerspaces (Figure 11). These factors are classified under three aggregate 

dimensions defining disruption, i.e. High risks, new markets, and new value. As indicated by the 

arrows between factors, there is a significant reciprocal relationship between these dimensions.   

 
Figure 11. Second-order themes and aggregate dimensions representing conditions for disruption in makerspaces 

4.1 Navigating high risks 
High-risk environments in makerspaces include high failure rates, intellectual property conflicts 

(Radniecki 2018), and an underdeveloped market. Participants indicated the danger of venturing 

into untested territories where incumbent ecosystems are reluctant to go, highlighting the 

exorbitant costs associated with these actions. Since pursuing high risk has been identified as a 

condition for disruption (Mahto et al. 2020), participants emphasised that makerspaces promote 

access to different fabrication tools to stimulate risk-taking behaviours. Three conditions for 

navigating a risky environment came out of the analysis: Openness, trust, and complementarity 

(Figure 11). 

4.1.1 Openness 

Openness promote sharing of information and resources across actors. This is important to build an 

open environment for collaboration (Sheridan et al. 2014; Marsh et al. 2018). Participants indicated 

that the UK makers are less open to sharing ideas than other parts of the world, e.g. the USA. 

“I think, sometimes its culture challenges. Us the British are quite reserved, whilst Americans 

are more open to collaboration, as Brits we are much more closed, I think culturally as a 

nation, that could be quite a challenge” (Emerging makerspace).  

Although previous research indicates that makerspaces promote an open culture of sharing (Benkler 

and Nissenbaum 2006), we found that different cultures play a significant role in how people view 

makerspaces. This is also supported in (Bolli 2020, p. 74), highlighting Shenzhen's fast production 

and export orientation, opening the city, and fluidising social networks to drive a maker culture, 

creativity, and innovation. To further investigate the openness of makerspaces in the UK and how 

that fluidises the cities, we used relational data from the field to observe connections between 

actors. Juxtaposing the visualisation results using a chord layout (Figure 12), the “Emerging and 
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Failed makerspaces” have a low social cohesion indicated by large gaps and weak ties between 

actors, while a “Successful makerspace” has high social cohesion. Observing Figure 12 (C), the 

ecosystem structure has many weak connections on the left side. Implications for this are that 

exploring the weak ties may present new information to build conditions for disruption than in other 

cases. This is in line with findings in (Lee and Tuselmann 2013). 

Based on the theories of weak ties and structural holes, opening “Emerging makerspaces” to 

connect with new actors and ties present more fluidity to create disruptions than in “Successful and 

Failed makerspaces” because of high redundancy and a very low social cohesion. Using these visuals 

as ecosystem artefacts might help practitioners with new information. This information can be 

practically applied (Weber and Hine 2015) to design conditions and ecosystem networks for 

disruption because visuals probe responses from actors better. Lack of openness in ecosystems leads 

to redundancy, low fluidity, and no disruption, as shown in a “Successful makerspace". 

Based on these results, we argue that the first condition for navigating high-risk environments is to 

promote openness and fluidity for actors to share risks. This argument is in line with findings in (Bolli 

2020), where the emergence of makerspaces has opened the city of Shenzhen and led to growth in 

personal networks and entrepreneurship. 

 

Figure 12: Example of Chord layout results between makerspaces (Successful, Failed and Emerging makerspaces) 

4.1.2 Trust 

High-risk environments require a high need for trust (Von Stamm and Trifilova 2009, p. 248). As 

discussed earlier, this study found that most UK makerspace users are less open to collaborations 

partly because of mistrust. Previous research shows that mistrust is associated with uncertainty 

avoidance (Hofstede 1984). Using structural holes help us see opportunities to build trust and 

reduce uncertainty avoidance. For example, using a 3D layout (Figure 13), structural hole-1 

separates the co-working desks users with Arduino activities, meaning that these actors are not 

working together. From the interview, actors attributed their uncertainty avoidance to intellectual 

property conflicts, and some highlighted a lack of interest in working with strangers. However, visual 

information provides an alternative design mode to see bridges that may close holes to enable trust 

and experiments across distant actors, leading to disruptive ideas. Other structural holes are shown 

(Figure 13), which might enable trust and risk-taking behaviours. 
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Figure 13: Example of a “Successful Makerspace” structural holes 

4.1.3 Complementarity 

We found that navigating high-risk environments also require understanding a set of roles, tools, 

and actors and how they are related. For example, a “Successful makerspace” director highlighted 

that open-source hardware components such as Arduino kits, laser cutters and MakerBot 3D 

printers attracted more users to experiment with ideas they later developed into businesses. We 

also observed that makerspace activities mostly evolved around digital technologies (3D printers, 

laser cutters, routers, 3D mills), electronic art and pottery work. These tools provide 

complementarity to navigate high-risk experimental stages of businesses (Valkokari 2015, p. 21). 

Observing clusters formed across makerspaces (Figure 14), a “Successful makerspace” has close-knit 

clusters compared to “Failed and Emerging makerspaces”. This is because the “Successful 

makerspace” has strong relationships with the local university and community leaders, thus acting as 

a keystone player in the local ecosystem. The makerspace as a keystone provide certainty to other 

actors to leverage resources through strong ties. A “Failed makerspace” resembles a dominator, 

having less room for exploration, while an “Emerging makerspace” resembles a niche-based network 

adding to value creation. Keystones and niche-based networks provide complementary roles that 

may help actors navigate high-risk environments for innovation, but dominated networks lack the 

complementarity necessary for sharing risks and increasing serendipity for disruption. These 

observations are in line with Granstrand and Holgersson (2020, p. 8), where the authors highlight 

how Apple opened its ecosystem to complementary innovators in apps and content development, 

allowing them to make huge profits from its ecosystem. 



 

15 

 

 

 

Figure 14: Examples of the role structures between makerspaces 

4.2 Creating new markets 
Most participants highlighted the need to disrupt existing markets through leveraging new 

connections and roles in local ecosystems. Participants emphasised the advantage of a close-knit 

community that accelerate a critical mass of makers and tinkerers through physical activities, e.g. 

workshops and social events. 

"Also, it [referring to the makerspace] allows us to work very closely with disruptive 

companies that allow us or the way they operate get us thinking differently as well to 

expand the ecosystem" (Emerging makerspace). 

Based on the above quote, the “Emerging makerspace” is influenced by how disruptive firms 

operate, emphasising new markets and confronting risky environments to develop conditions for 

disruption. Most participants identified the following factors as key: Creativity, collaboration, and 

expansion. 

4.2.1 Creativity 

Makerspaces provide a relaxed environment to tinker with new tools and business models. 

However, participants highlighted that bringing actors together to experiment with strangers is often 

difficult to achieve. The “Successful makerspace” leverages partnerships with universities, pubs, and 

other community spaces like public libraries. This is key in increasing the makerspace creativity, 

capacity, and ultimately new markets. We found that weak ties can be leveraged to promote 

collective creativity between distant actors in a “Failed makerspace” (Figure 15). For example, the 

UK research and innovation fund could be explored to connect STEM kids with digital tools and 

entrepreneurs. Blum-Ross et al. (2019) also support STEM programs integration into makerspaces to 

promote collective creativity. Combining young people's creative prowess with entrepreneurial 

minds can promote disruptive ideas. 

Based on the theory of weak ties and the idea of leveraging bridges, the university can act as a 

bridge to provide spaces for workshops, connecting digital makers and local councils. These 

connections may help the local government recognise makerspaces as an alternative ground to 

promote regional innovation and development. Inviting some SMEs, i.e. freelancing artists, and 

others in co-working spaces at subsidised fees may increase their presence in the ecosystem, leading 

to new markets. Participants highlighted that creating an environment where strangers intermingle 
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may lead to the emergence of disruption through collective creativity. This is in line with previous 

literature (Nthubu et al. 2019, p. 632).  

 

Figure 15: Examples of important clusters and bridges in a “Failed makerspace” 

4.2.2 Collaborations 

Collaborations promote shared value in makerspaces, which may lead to disruption. Innovation is 

not limited to one actor; it is about collective effort (Nylund et al. 2019). This study found that 

makerspaces are collaborating with knowledge centres with better fabrication tools to promote co-

creation. For example, the “Successful makerspace” director mentioned that their meetups were 

moved from the pub to the university workshops to support co-creation with 3D printers, laser 

cutters and Arduino kits because it was impossible to make things at the pub. 

"When we started running the Maker night, we had Arduino kits, and the university had 

laser cutters, so people planned to do some Arduino stuff, and others planned to do laser 

cutting. That's kind of got us to try and get more people because meeting at the pub, we 

weren't getting many people coming along because we couldn't make stuff" (Successful 

makerspace). 

A combination of 3D printers, laser cutters and milling machines attract makers to collaborate better 

through making than just having conversations. Using ecosystem visualisations (Figure 16), there are 

opportunities to find new connections based on the structural hole theory (Burt 1992). For example, 

layout view (B) shows structural hole (H3) separating grant agencies with the makerspace; exploring 

these agencies can increase the funding opportunities to start the community lab, which may 

provide serendipity for new connections. Layout view (C) reveals a structural hole (H4) separating 

the digital skills program and the British council. Collaborating with the British council to promote 

digital skills program for Kids might contribute to innovation in local ecosystems. Structural hole (H5) 

in layout view (D) shows a gap between the university students and co-working spaces. Marketing 
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spaces at discounted fees may open new markets amongst students, leading to collaborations with 

entrepreneurs.  Previous literature shows that developing interconnections between different 

cultures and competencies can lead to "entrepreneurial solutionism", which is about developing a 

certain field for solving social and economic problems (Bolli 2020, p. 72). This could lead to the cross-

pollination of ideas and ultimately disruptive innovation ecosystems.  

 

Figure 16: Examples of important structural holes in a “Failed makerspace” 

4.2.3 Expansion 

Based on creating social benefits for communities and network effects in local ecosystems, 

makerspaces depend on a critical mass of entrepreneurs and hobbyists to expand the local 

ecosystem. 

“There are people who come in the evening who aren't running a business and aren't 

thinking about running businesses, they also provide useful stuff because some of them fix 

machines which helps the businesses that are here to run their businesses. The business 

would be like oh… I like that idea; I can use it for my business" (Successful makerspace). 

The above quote demonstrates that a “Successful makerspace” is expanded by hobbyists and 

volunteers who are not entrepreneurs but derive satisfaction in contributing value to the ecosystem. 

From the “Emerging makerspace” (Figure 17), cluster B appears to be the main community in the 

ecosystem. This is so because it represents a network of other makerspaces spread across the UK. In 

contrast, cluster A represents a local ecosystem (makerspace, the FabLab, SMEs, Investors, and 

others). In cluster A, the “Emerging makerspace” has a high degree of centrality, signalling its high 

influence in the cluster. There are visible bridges in the ecosystem that might connect these isolated 

clusters to promote openness, i.e. the UK Government may be used as a bridge to connect 

technology industries and cluster C through innovation funding. Other makerspaces across the UK 

may also be used as bridges to connect the “Emerging makerspace” to other UK cities to expand the 
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ecosystem from local to national level. Therefore, we argue that creating local and national links that 

extend to other cities can increase regional disruptive innovation ecosystems. 

 

Figure 17: Examples of important clusters and bridges in an “Emerging makerspace” 

4.3 Creating new value 
Smith and William (1977) argued that although entrepreneurs act in pursuit of profit, they may 

generate value for society. We also argue that creating value in makerspaces is about maintaining 

the ethos of co-creation to benefit the community and rejuvenate local enterprises. Makerspaces 

combine different competencies leading to "entrepreneurial solutionism". From the analysis of the 

results, the meaning of value varied based on the type of business models adopted across three 

makerspaces. 

"We only survive through freelancing; none of us gets any money from XX [referring to the 

makerspace]. It is a company that has shares, it could pay dividends, but it all goes back into 

the space. We don't ever intend to take any money from it" (Successful makerspace). 

"We don't maintain a public community side. We decided to close that, we didn't want to be 

paying money at the landlord's pocket" (Failed makerspace). 

"We got a particular shared value growth ambition which is that if we work closely with the 

community, and then they grow, we will grow also" (Emerging makerspace). 

The above quotes highlight different makerspace views about creating new value. To maintain the 
ethos of co-creation and open access while pursuing profit, three things emerged from the analysis 
of the results that can help create new value to promote disruption: Extra-rational motivations, 
niche players and new roles. 
 

4.3.1 Extra-rational motivations 

To support community and enterprise growth, a group of self-motivated people, e.g. hobbyists and 

funders, are important to contribute to the socio-economic condition of their localities. Hwang and 
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Horowitt (2012) highlight that promoting extra-rational motivations is a huge challenge. Our findings 

indicate that makerspaces that promote free open events attract altruistic people to create shared 

value than closed makerspaces. For example, analysing the “Emerging makerspace” (Figure 18), 

layout view (D) reveals the structural hole (H2) separating events and digital tools from makerspaces 

elsewhere. Based on this analysis, creating coffee events between these communities promotes 

social interactions, attracting volunteers or funders to the space.  

"Because we have been doing this for seven years, so we got a lot of people coming from the 
community to help out with assembling of stuff and putting things together. Many came to 
volunteer their time from the community without expecting anything in return" (Successful 
makerspace). 
 

The significance of having volunteers and people not motivated by money is the willingness to try 

out new things with others without the fear of loss of profit. This is important to sustain local 

ecosystems (Presenza et al. 2019). Wolf and Troxler (2016) add that it might be useful for corporates 

to infuse makerspace values in their strategies to open innovation to the community. Mortati et al. 

(2012) also highlight that socialisation activities can lead to new connections.  

 

Figure 18: Examples of important structural holes in an “Emerging makerspace” 

 

4.3.2 Niche players 

Niche actors in a makerspace compliment the space by bringing in new ideas. This is important in 

creating value for the community and enterprises seeking to disrupt the market. Niche roles and 

actors may develop disruption through leveraging keystone support (Elena and Avasilcai 2016). A 

niche actor has a meagre physical presence but can contribute more to innovation (Figure 14). 

Having a critical mass of niche players in the makerspace might lead to new ideas, innovations, and 

ultimately disruptive innovations. For example, funding STEM programs and increasing more 

activities to find new connections between students and entrepreneurs may lead to more niche 
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ideas, as discussed earlier. These ideas can be commercialised into viable businesses, which may 

later replace existing markets with new ones. 

4.3.3 New roles 

The study found that most makerspaces play keystone and niche roles in providing basic resources 

for makers and driving innovation initiatives in the community. Connecting different actors with 

different roles leads to "new roles" that ecosystem actors may assume. This is important to create 

new value (in terms of new information and resources) different from the existing one. Thus, 

providing stability and driving innovation.  

Analysing connections in three makerspaces (Figure 12), the “Successful makerspace” has strong ties 

with the local universities, researchers and students, a “Failed makerspace” has strong ties with 

funders, and an “Emerging makerspace” has strong ties with key industry players. However, there is 

less evidence of new roles arising from these strong ties. This finding suggests that it is important to 

explore isolated clusters, bridges, and weak ties to create new roles which can create new value. As 

shown in Figure 11, the more creative, collaborative, and expanded the ecosystem, the better 

chance to create new roles, which may lead to disruptive innovation ecosystems. 

5 Conclusions 
This paper aimed to understand conditions for disruption and the role that makerspaces play in 

triggering disruptive innovations. We have discussed how thinking “through design” using a 

combination of visuals as subjective models and speech in gathering qualitative data can help design 

researchers, ecosystem actors, and policymakers characterise network attributes related to different 

ecosystems. Exploring makerspaces through the lens of network theory provided a framework to 

fragment and characterise real-world ecosystems, which may provide actors with a model to 

evaluate and activate their local ecosystems for disruption. In adopting a thinking “through design” 

approach, we demonstrated the significance of using visuals to support thinking modes in identifying 

the main conditions for “Successful”, “Failed”, and “Emerging” ecosystems. Three conditions were 

discussed as key: i) Navigating high risks, ii) Creating new markets, ii) Creating new value.  

This paper amplifies the value of thinking “through design” to elaborate on the role of makerspaces 

in designing conditions for disruption. This is important to provide ecosystem managers with a 

framework to co-create disruptive ideas across firms. We have discussed that “Successful” and 

“Emerging” makerspaces can yield disruptive innovations. This is so because makerspaces are 

predominantly used by smaller firms with fewer resources. Therefore, with access to keystone 

(makerspace) resources, these smaller firms can successfully work together to challenge and 

displace established firms for markets. Unlike incremental innovations, where firms make 

improvements based on existing products or services (Shi et al. 2020), disruptive innovations are 

about creating a new market different from the existing one, providing new value and serendipity 

for disruption. 

Even though most makerspaces are open spaces by design, they do not guarantee openness 

amongst makers. Our approach provides the means and framework to reveal important conditions 

for disruption in makerspaces. Makerspaces are taken as key strategic environments for economic 

development in the UK. Although this paper discussed how makerspaces might be utilized to 

promote disruption, it is limited by using a small sample in the UK. Further empirical work is needed 

to support and empower ecosystem actors with visualisation tools in other ecosystem contexts to 

define the value of open environments for disruptive innovation.  
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This paper opens important debates on how makerspaces can shape conditions for disruptive 

innovation ecosystems. We hope to engage further with the design innovation community to extend 

the value of design in promoting disruptive innovation ecosystems. 
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