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Abstract: There is increasing use of digital technologies in urban planning, including in the generation 

of designs and the participative side of planning. We examine this digital planning by reporting on the 

application of an experimental online participatory platform in the regeneration of a London housing 

estate, enabling reflection on participation processes and outcomes. Drawing on lessons learned, the 

paper synthesises a conceptual representation of online participation and a relational framework for 

understanding the participatory platform and its context. We subsequently develop a ‘matrix of 

participative space’, building on Arnstein’s ‘ladder of participation’, to present a two-dimensional 

framework of online participation, identifying cases of ‘participative deficit’ and ‘democratic deficit’. 

We conclude with implications for future digital participation in urban planning and design. 
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1. Introduction 

Urban planning is increasingly enabled by digital technologies, encompassing both the 

digital generation of designs—from computer-aided design to recent developments in three-

dimensional (3D) modelling—and the participative side of planning, involving the 

consultation and communication of plans on the internet for public display and feedback [1–

3]. In some cases, the digital component is simply a direct analogue for the traditional means—

a virtual model instead of a physical model, or electronic documents rather than paper plans 

pinned to display boards. However, in other cases, digital formats allow new ways of 

engaging with development planning, affording opportunities that were not previously 

considered possible or viable. 

Public participation and information sharing are being revolutionised by web-based 

technologies. Social media applications such as Facebook, Twitter and Instagram, alongside 

web-based gaming such as Second Life and the rise of mobile devices, are providing new 

means and platforms for online interaction. In the realm of planning, such platforms can 

facilitate community organisation and engagement in decision-making processes (see [2,4–7]) 

as part of a general prerogative for ‘smart’ and inclusive cities [8,9].  

The ability for mass collaboration is one distinct aspect of emerging technologies. Most 

notably, this occurs in the form of crowdsourcing and crowdfunding, which have no 

respective equivalents within conventional participatory processes; that is, the ability for 

groups of people who are otherwise strangers to associate and generate ideas and/or funds 

for new developments or facilities in a particular locality. The ability of these ‘virtual 

networks’ of collaboration to influence planning decisions may depend, at least for the 
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foreseeable future, upon how they manifest themselves through concrete actions and 

connections, as well as how they may be embedded in existing governance structures [10]. 

These emerging digital tools also raise a number of associated questions: Who is involved in 

the using these technologies? Who is enabled or excluded? What kinds of urban development 

can be facilitated? At what stage within the process are they integrated, such as at the outline 

or detailed design phases? Who ultimately makes the final decisions, and hence, who has the 

balance of power between, for example, local authority planners, development professionals, 

and local residents? Ultimately, these questions serve to highlight how public participation in 

the digital era can be positioned within a spectrum spanning from external control to self-

organisation in planning decision making, superseding previous linear understandings of 

engagement [11–13]. In redefining our conception of participation as a consequence of the rise 

of digital collaborative networks, broad reflections are induced regarding the planning system 

itself, what it could or should do, how, and by whom. 

This paper explores public participation in the digital age by reporting on the application 

of an experimental online participatory platform—Incubators of Public Spaces—to 

regeneration proposals at a housing estate in London (The project involved partners from four 

countries, with application to three cities (London, Torino, and Brussels) 

https://incubatorsofpublicspacescomblog.wordpress.com/about-2/ (accessed on 24 January 

2024). The technical development and operation of the model and platform, and the 

application to the other case study cities, are reported elsewhere (e.g., [14,15])). This platform 

is innovative in combining a 3D model with online facilities that allowed the public to input 

their own designs for the regeneration of the estate’s courtyards, to comment and, in principle, 

vote on these, and subsequently generate local design solutions. The experimental application 

of this system can shed light on some of the possibilities for improved participatory processes 

through the use of digital technology whilst also highlighting practical difficulties in the 

resolution of more stubborn problems associated with public participation. 

This paper outlines the merits of public participation in planning to contextualise the 

emergence of digital participation. The role of digital technology in public participation is 

discussed, highlighting comparative examples to the Incubators platform and, more broadly, 

relevant conceptual models of participation. The nature of the Incubators platform is then 

explained, followed by a description of the case study setting, the Pollards Hill housing estate. 

The Incubators’ interface, engagement, and implementation are then detailed, highlighting 

the public participation outcomes. After discussing the successes and problem faced in the 

Incubators’ participatory process, a number of lessons are provided to inform digital 

participation. Subsequently, a new extended framework that develops Arnstein’s ‘ladder’ for 

the digital age is presented in the form of a ‘matrix of participative space’, with concluding 

comments addressing issues in the application of digital technology in the planning system. 

2. Theoretical Background 

2.1. Public Participation in Planning  

Encouraging public participation in the planning process has, at least in principle, long 

been a central concern for planning practitioners and applied with varying degrees of success 

[3,13,16,17]. The reasons supporting a participatory planning approach are manifold. Firstly, 

participatory planning could help to address concerns over the ‘top-down’ nature of post-war 

planning by enabling local people to be involved in the development of decision making. This 

harnessing of local knowledge would assist in understanding the needs of an area and inform 

placemaking [17,18]. This, in turn, may instil a sense of achievement and empowerment 

amongst participating citizens out of which further community engagement may emerge 

[19,20]. Developing the social capital of local communities therefore represents an outcome 

rather than solely a method to be used [18,21–24], with their engagement building confidence 

in decision-making and participatory processes [25]. In sum, public participation can both 

shape urban development outcomes to respond to local needs and build the capacities of 

citizens to plan their neighbourhoods.  
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However, the rationale for public participation can present an idealised view of 

participatory processes and ignore the practicalities of facilitating community involvement. 

Public participation processes are commonly dominated by the most vociferous (and time-

rich) individuals, who pursue their own interests, with potentially divergent and conflicting 

interests not easily reconciled [26,27]. Additionally, many distrust the participation process, 

believing that their input will either be ignored or used to affirm predetermined development 

objectives [28]. Also, many disadvantaged citizens are ‘hard-to-reach’ given that they may be 

time poor, have limited awareness of the norms of participatory practices, or lack knowledge 

and/or confidence to involve themselves [27,29,30]. Furthermore, many may simply fail to 

envisage how future development will impact them, whilst others, for various reasons, would 

rather decisions be delegated to politicians or professional practitioners [29].  

Participation may also be limited or compromised by the way the scope or parameters of 

the participation process are set up, for example, in the selection of a geographical boundary 

from within which citizens chosen to participate are included or a restriction on the potential 

development agenda. The motivation for such limits can be political but may also reflect the 

practicalities of process management [31] and could include the desire to ensure that those 

who will be most impacted by potential development are involved in the participatory process 

and, perhaps of more contention, that consultation relates only to development proposals that 

are considered financially viable. 

Perhaps the most influential conception of public engagement in planning processes is 

Arnstein’s ‘Ladder of Citizen Participation’. Arnstein’s ‘ladder’ (Figure 1) provides a guide to 

understanding the influence of citizens in decision making, with progression up the rungs 

reflecting increasing levels of citizen participation [11]. While this classic conception of 

participation has inspired many variants (see for example [32]), there does not seem to exist a 

single agreed contemporary version, a matter of particular note given the digital possibilities 

for organisation outside of conventional participatory processes. Additionally, the ladder as 

originally conceived could be said to both overestimate the likelihood of planners today 

attempting the more unsavoury actions of placation, therapy and manipulation, while 

simultaneously overestimating the citizen’s willingness to participate. An opportunity 

therefore arises to revisit and build upon this conception to reflect the emerging digital era. 

 

Figure 1. Arnstein’s ‘Ladder of Citizen’s Participation’ expressed as a vertical ranking of seven steps 

(after [11]). 
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2.2. Digital Technology for Public Participation 

Digital planning innovations are a diverse body of work and can constitute 

technological breakthroughs, for instance, in data analytics, building information 

modelling, and augmented reality; others are social innovations in which existing 

technologies are applied in ingenious ways to the planning and development process [33–

36]. Digital technology in site choice, design and participation is a developing field. By its 

nature, planning and development often take place over numerous years, involving 

multiple agencies, interested parties and residents concerned with development at a city 

scale through to streetscape and hyperlocal changes. Due to the often contentious nature 

of development, digital participation will commonly supplement rather than replace the 

more traditional workshops and public events; that said, its use and uptake has 

accelerated due to the COVID pandemic [37]. 

A critical aspect of digital planning innovations is the potential for users to directly 

engage with the subject ma�er. Indeed, digital technology can enable users to engage 

online to varying degrees with a variety of applications to create and share content, as is 

commonplace on social media platforms. Figure 2 provides one such interpretation of the 

various levels of engagement through online digital media; this implies a vertical 

asymmetry whereby the higher up one goes, the greater the degree of an individual’s 

contribution but the fewer people there are engaging at that level. Other interpretations 

refer to the ‘power law of participation’ or characterise the different roles in terms of ‘the 

four Cs’ (consumers, commenters, contributors, and commentators) or ‘the four Ls’ 

(linking, lurking, learning, and leading) [32]. Whatever the labels, and however many 

levels are identified, the implied vertical asymmetry, with the number of participants at 

each level in principle quantifiable, seems to be an important dimension of participation 

that is notably absent from Arnstein’s ladder. 

 

Figure 2. ‘Pyramid’ of online media engagement. Source: Adapted from CorpGov.net. 

h�ps://www.corpgov.net/2015/02/video-friday-triple-feature-shareholder-engagement/ (accessed 

on 24 January 2024) [38]. 

One can immediately sense an echo of Arnstein’s ladder (Figure 1) in the sense of the 

upward direction implying increasing user involvement or control. That said, Figure 2 

reminds us that online users may not all aspire to invest high levels of time and effort in 

their own engagement, such that citizens may not aspire to match the decision-taking 

commitment of municipalities. Karadimitriou et al. [39] provide a useful summary of the 

risks associated with the use of crowdsourcing platforms and their limitations, which are 

similar to the limitations of ‘analogue’ public participation methods discussed in Section 

2.1 in this paper. They highlight that ‘although crowdsourcing has a lot of potential to 

efficiently increase participation and could potentially lead to more effective outputs, 
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neither of the two outcomes is guaranteed’. Specifically on the issue of geography and 

equity, Griffin and Jiao [40] report that ‘In some contexts, smartphone applications can 

help reach lower-income communities, even when compared with in-person meetings’ 

whereas Mihelj et al. [41] found that ‘Rather than helping increase the diversity of 

audiences, online access seems to reproduce, if not enlarge, existing inequalities.’  

Online platforms are obviously not of a uniform nature, and therefore, it is important 

here to present leading examples of digital innovation in a participatory context to 

demonstrate contrasting functionality and contextualise the Incubators project within 

emerging opportunities for citizen engagement. 

The first example, StickyWorld, is an online platform that has been used in 

participation processes to collect ideas, consult and review proposals, and present and 

explain outcomes [42]. Within the StickyWorld platform, the consultation organisers used 

a slideshow alongside a town map, 360-degree photography, and StickyWorld’s ‘sticky 

note’ feature to solicit feedback and ideas from users by enabling them to pin virtual 

comments to locations pertaining to issues such as the need for pedestrian crossings and 

bike racks at popular locations.  

Another example of digital participation is Smarticipate, which enables citizens to 

access, verify and contribute to data about their city, allowing them to be�er support the 

planning decision-making process. This can be undertaken through various elements of a 

selected site being highlighted to a�ract comments via an online board. 

There are various two-dimensional examples of online commenting, discussion, and 

site-viewing platforms, with many supported by photographic supplementation. 

However, less common at the scale of an individual site is a 3D view, which is more widely 

used for large-scale city visions. In this context, the Incubators system has the potential to 

provide an innovative, multi-faceted approach combining a 3D model and an online 

participative platform.  

When the research was instigated, there was a need to develop a be�er 

understanding of the implications on participation in urban regeneration, of the use of an 

online 3D design-capable crowdsourcing platform which could develop implementable 

design solutions.  

3. Materials and Methods 

3.1. The Project and Site Context  

The Incubators of Public Spaces project was set up to understand how new 

technology could be integrated into a planning system to facilitate distributed decision 

making in the self-organisation of places through the development of urban design 

software within an online crowdsourcing platform [15]. 

At the core of the project was the 3D modelling of a locality. Urban design features 

could be incorporated and manipulated by a platform user within this 3D model, allowing 

them to create their own designs and publicly share and comment on other users’ 3D 

designs. The project team developed and adapted the software for implementation at the 

Pollards Hill housing estate in the London Borough of Merton. The estate comprises low-

rise high-density dwellings, including three storey terrace houses set around partly 

enclosed green space ‘courtyards’ (Figure 3a,b). Originally a council housing scheme, 

many of the properties are now in private ownership, but overall, the site is managed by 

the Moat Homes housing management company, who also manages collective concerns 

of the site on behalf of all residents, whether tenants or owner-occupiers. 
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(a) (b) 

Figure 3. (a) General view of a courtyard, Pollards Hill. (b) Public display poster of Pollards Hill 

master plan, showing the seven courtyards featured in the project (Credits: Richard Timmerman; 

project team). 

The Incubators project involvement coincided with redevelopment of the estate 

(Figure 4). This already had an ongoing conventional consultation process; the Incubators 

platform was therefore complementary to this ongoing process; in effect, the Incubators 

system was an optional, experimental exercise for public feedback, allowing it to be more 

ambitious in offering design intervention options than it might otherwise have been if 

restricted to a formal consultation on a specific proposal—bearing in mind the potential 

of 3D planning tools for widening participation but also their limitations. 

 

Figure 4. A housing block undergoing refurbishment, mid 2017 (Credit: Richard Timmerman). 

3.2. The 3D Model  

The platform’s primary engagement element was the 3D model which allowed the 

user to select design interventions (such as trees, benches, sports equipment) from a 

predetermined set, and place them in a generic trial courtyard, subject to some plausible 

constraints (e.g., trees cannot be placed on a sports court). The process of how these 

decisions came to be made is detailed elsewhere [15]. The following section therefore 

focuses on the nature of the platform as implemented and released for public use.  

The Incubators 3D model (Figure 5) could be manipulated by a series of tools and 

applications via menus and a pale�e of design interventions (Figure 6). The model was 

developed in SketchUp, a 3D modelling computer program for a range of drawing 

applications. SketchUp allowed the model to be developed with a distinct visual style, one 

that allowed a concentration on the spaces around the buildings. Minimalist styling also 

allowed the model to be compatible with the Incubators web-based platform.  
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Figure 5. The Monmouth Court/Lindsey Court Area of Pollards Hill in Sketchup, showing low level 

of detail. 

(a) 
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(b) 

Figure 6. (a) Screenshot of the model of a courtyard. (b) The typology of design interventions. 

Julin et al. [43] define three partially overlapping categories for communicating 3D 

urban models—3D geographical information systems, building information modelling, 

and computer graphics. The Incubators model falls into the computer graphics category, 

developed as a visual tool rather than a spatial information system. Presenting the 3D 

model in this manner allowed it to be computationally ‘lightweight’, for visualisation and 

distribution online without the need for specific plugins (additional software) within the 

Incubators platform. 

The interface was common to all project case study cities, though the set of allowable 

interventions to be used at Pollards Hill was specifically developed in collaboration with 

the Moat housing management company and the landscape architects. Indeed, the whole 

scope of the design exercise had to fit with the needs and circumstances of the Pollards 

Hill courtyard refurbishments. In order to determine the design interventions (as shown 

in Figure 6) that could be chosen, two constraints were highlighted through discussions 

with Moat: firstly, the costs of the elements with regard to their purchase, installation, and 

operation; and secondly, the local circumstances, such as the site topography and flood 

risk areas, which constrained installation. The choice of design interventions available to 

users was also informed by Moat’s prior knowledge of residents’ a�itudes towards certain 

features, such as their desire for skate ramps and natural play spaces. However, choosing 

the design interventions to be subject to the digital participation process inevitably 

inhibits the potential for users to create innovative proposals. 

The design interventions provided were generic rather than specific in their 

appearance (Figure 6). This meant that, for example, specific bench shapes or species of 

tree were not offered. This was to help ensure that the main engagement with the platform 
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was with the general design of the courtyard area, while specialist designers (e.g., 

landscape architects; engineers) would deliver the detailed design and ensure any 

regulatory and/or contractual compliance. This retains the agency of ‘experts’ in 

generating the outcomes of participation. In turn, this raises the broader issue as to 

whether the outcomes of participation are considered indicative and, thus, open to specific 

articulation and interpretation by experts or blueprints to which all development must 

conform. 

3.3. The Incubators Platform Website 

Subject to invitation, as described later, the platform’s website was made available to 

residents via a password protected landing page leading to a welcome page from which 

it was possible to view any existing designs as well as proceed to the idea generation stage 

(Figure 7).  

 

Figure 7. Screenshot of the Incubators platform welcome page at development/testing stage. 

Aside from allowing comments on other users’ contributions, the Incubators 

platform allowed users to make their own suggestions for proposals using four further 

methods: 
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1. A simple text entry, allowing users to describe ideas for their courtyard(s);  

2. Image upload, allowing users to input, for example, photos of a desired feature or an 

exemplary location; 

3. An online ‘drawing board’, allowing the use of drawing tools to create a personal 

dedicated image; this could, for example, allow a user to sketch a solution that could 

not otherwise be replicated using existing photos; 

4. The 3D model, allowing the user to add design interventions from a pre-defined set 

and in an arrangement of their own choosing; to share this on the platform and for 

other users to be able to edit those designs to make new proposals.  

It is possible to regard items 2 to 4 above as innovative new levels of possible 

participation above and beyond the level of input of textual suggestions found in existing 

platforms. In particular, we recognise here the ability to create and edit 3D designs as a 

separate level above merely inpu�ing 2D suggestions. As such, it is possible to refine the 

‘pyramid of online media of engagement’ (see Figure 2) to create a new ‘ladder’ of online 

public participation (Figure 8) (It was later noted that the number of courtyard designs 

produced was actually greater than the total number of users, and hence, a pyramid 

would inaccurately represent the volume of outputs at each level of engagement. As such, 

this updated conceptual approach presents progression stages based upon the a�ribute 

rather than quantity of interaction.). 

 

Figure 8. A seven step ‘ladder’ of online participation in planning decision-making process. 

Our new ‘ladder’ echoes both Arnstein’s ‘ladder’ (Figure 1) and the earlier online 

participation pyramid (Figure 2) given that it culminates with maximum engagement and 

has commitment at the summit. This does not suggest that the ultimate goal of the user is 

always to reach the highest level of engagement; rather, the preferred level of engagement 

is facilitated by the online platform, whilst acknowledging that a user’s engagement may 

be influenced by the context in which the development project is undertaken. 
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4. Results 

4.1. Platform Participation and Implementation 

The Incubators platform was operational from the 11 August 2017 and remained open 

to use through to the end of September. Four participant groups were invited to use the 

platform:  

1. The primary grouping were the estate’s residents, who were invited to participate 

via a le�er that was sent to each of the estate’s households. This decision was 

principally based on the view that all residents had an obvious interest in the 

redesigning of the estate’s public realm. 

2. Pupils from a local school were invited to participate in two workshops that were 

organised to enable it to reach a relatively large group of potential users and generate 

sufficient usage on which to reflect. The two sessions involved pupils aged 14 and 15 

years old as part of their Information Technology class, enabling the software to be 

accessed on the school’s computers. 

3. The Incubators system was demonstrated to members of the public at a number of 

local events and consultation sessions, enabling them to examine its functionality, 

albeit with limited opportunity to develop comprehensive courtyard designs.  

4. Finally, access to the platform was made available to a small group of professionals 

who were invited to trial use the system and comment on its potential (some 

responses are reported here: [44]).  

The invitation for participation in the platform, notably when determining which 

residents to engage, did raise issues comparative with the customary public participation 

process, including questions regarding who has a stake and, thus, a ‘voice’ in public realm 

decisions. Additionally, the platform also had to reflect the interconnected democratic and 

technological dimension with regard to the involvement of users. Indeed, defining a 

constituency for participation involves shaping a technological response, and vice versa, 

embedding technological ‘rules of the game’ creates participatory constraints. For 

example, password registration can empower those invited to participate but exclude 

others and close discussion to those outside the identified constituency. 

Overall, there was a reasonable degree of engagement with the platform, albeit 

somewhat limited with regard to the estate’s residents. Overall, there were 74 users of the 

platform, generating 143 courtyard designs (see Figure 9 for samples). The user-created 

courtyard designs used the majority of design interventions in some capacity, with diverse 

permutations, albeit within constraints of the menu of allowable interventions. 

 

Figure 9. Screenshots of sample designs. 
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4.2. Successes 

The platform delivered a functional participatory tool that offered the ability to insert 

and manipulate design features in the 3D model and to present them for public comment. 

While, arguably, the software operation was not as functionally slick as commercial 

products, it did allow the ability to ‘fly’ through the site, or rotate the courtyard, at the 

touch of a finger. As such, it offered the ability to easily navigate a specific development 

se�ing and apply design interventions.  

The reception by those who fully engaged with the platform was largely positive. 

Indeed, a number of the users described the ‘entertaining’ and ‘fun’ nature of being in 

control of the design of the courtyard se�ing. Whilst it is difficult to offer rigorous 

conclusions regarding the platform’s appeal given the limits of a singular case study, the 

feedback received, particularly from the school children already familiar with gaming 

applications such as Minecraft and SimCity, suggested that the platform cultivated an 

enthusiasm amongst users about engaging in a project for the planning of their local area. 

This offers some cause for tentative optimism that such technology can a�ract a new 

generation of citizens who more enthusiastically embrace participation. 

Finally of note, the platform’s costing facility, albeit only indicative, was viewed 

positively by many of the users of the software. The interview responses from planning 

professionals were particularly focused on this aspect, highlighting how this would 

inform users of ‘real-world’ financial considerations, as well as introduce transparency 

into the process of decisions around the cost and utility of the chosen design interventions.  

4.3. Problems 

First, the software itself had some technical limitations. The 3D model did not 

provide refined graphics and some users felt that its functioning for some operations was 

somewhat ‘clunky’, thus making the dragging and dropping of some design interventions 

a bit laborious, although the speed and, hence, perceived manipulability of the software 

would depend on the hardware being used. This issue may have contributed to limiting 

resident participation in the platform, although it is hard to qualify such speculation given 

that no formal user testing was undertaken. Secondly, the project team inferred that the 

use of the platform may have been impeded by difficulties in understanding the intended 

engagement process, from the initial login to the creation and commenting on design 

ideas. However, this issue was overcome in the school participation sessions due to having 

the opportunity to personally explain the platform’s functioning. Thirdly, some users 

were disappointed by the scope of design interventions available and the absence of a 

facility to create new features. Strictly speaking, this is not a limitation of the platform 

itself but of prerequisites of the planning context. 

The main problem with participation in the platform was the limited uptake, which 

was due to a combination of factors: (i) for project-timescale-related reasons out of the 

research team’s control, the implementation period commenced during the August 

holiday period, which limited the opportunity for advertising and promotion; (ii) 

residents were only approached via a le�er from the housing management company, and 

it is possible that some residents would be generally unresponsive to non-mandatory 

invitations from this organisation; (iii) the platform, as implemented, was ultimately only 

offered as an experimental device for expressing design ideas, rather than being part of a 

formal exercise; (iv) hence, residents could have viewed the tool as not necessarily directly 

benefiting themselves or might surmise that the ideas inpu�ed would not be acted on. 

Whilst somewhat a self-fulfilling prediction, they were nevertheless right to conclude as 

such in this case. Indeed, undoubtedly in part due to the lack of uptake, the design ideas 

provided were concluded to be non-representative by the management company and, as 

far as is known, not taken any further. 
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4.4. Lessons Learned 

The lessons drawn from this applied research project somewhat reflect the 

recommended actions for achieving effective online consultation detailed by Norton [1]. 

These include, amongst other considerations, the need to communicate the 

purpose/process of the consultation; avoid complicated processes and functionality; 

ensure simple registration; create content and visual material that compel people to 

engage; use online forums to invite comment and discussion; constantly monitor feedback 

and progress; and ensure that meaningful results are the target [1] (pp. 74–75). It is worth 

reflecting here on these lessons to inform future online public participation in urban 

planning. 

Firstly, noting the disappointing uptake by residents, it is clear that the use of digital 

platforms must be supported by adequate advertising, with its purpose and use clearly 

explained. The success in undertaking this is influenced by the communication networks 

and community organisation that already exists. Nevertheless, these existing 

circumstances need to be considered as part of the preparation process, as does the 

provision of a requisite ‘hard’ infrastructure, such as adequate high-speed internet and 

computer access and the computer literacy of target users. 

This preparation process also requires sufficient time allocation—for the software 

developers to understand the needs of the client; for building trust between parties; and, 

for understanding the project organisers’ and partners’ time commitments during and 

after the period of implementation to run the process and act on results. Also, whilst not 

necessarily dictating project objectives, the amount of time available to formulate the 

specific character of an online platform will understandably regulate the scope and 

parameters of the desired design and planning outcomes. 

The project heightened awareness of the difficulty of determining who is allowed to 

submit design ideas for consideration, as well as who is allowed to comment and, in 

principle, vote on preferred choices. In essence, this concerns defining stakeholders and, 

rather than applying universal definitions, the specific characteristics of a site will require 

an evaluation of any parameters of inclusion. The issue of inclusion also relates to the 

functioning of the technological tool itself, with the Incubators case highlighting tensions 

between prescribing design intervention choices and allowing users to express their own 

ideas. To some extent, this issue is influenced by the point in the planning process when 

the digital tool is used and the character of the entity to be planned (e.g., site allocations 

in a development plan; specific regeneration proposals; a neighbourhood plan; and 

government or private sector-led development). The nature of the design choices will also 

depend on the legislative and planning policy parameters unless the digital tool is itself 

being used for shaping policy. This obviously presents intractable problems if citizen self-

organisation is considered to be a goal of digital platforms that embed the crowdsourcing 

of design proposals. Indeed, navigating such parameters will likely require mediation 

and/or guidance from planning professionals.  

Drawing on these lessons enables us to be�er appreciate the importance of the wider 

planning context in which the online participatory platform is implemented. Indeed, 

understanding the platform’s se�ing involves establishing the ‘contextually set 

prerequisites’ in a bespoke manner. As Figure 10 shows, these ‘upstream’ considerations 

required both the definition of the planning challenge and identification of target users 

prior to the application of the platform. Meanwhile, some considerations (the middle row) 

required negotiation and joint working between the housing management company and 

the research team to reach a viable solution to satisfy both project and site residents’ needs. 

Particularly in these areas, the constraints on one domain could end up imposing on the 

other, such as where technology could either constrain or liberate creativity or ways of 

doing local democracy. 
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Figure 10. A framework demonstrating relationships between the Incubators platform and its 

context of application. 

In order for digital participation to be considered legitimate and thus widely 

accepted by future users, it is vital that the ‘contextually set prerequisites’ are sufficiently 

defined. As such, the classic challenges of participation remain in that process 

management and design/planning outcomes are both equally important in the digital age. 

The Incubators platform was successful in enabling users to create and share design ideas 

for public comment. However, the ‘prerequisites’ (e.g., relating to prior planning 

permission) were embedded in the platform, therefore suggesting that such a 

participatory tool will not of itself provide a self-organising, paradigmatic shift in the 

creation of the built environment. 

5. Discussion 

Reflecting on the implementation of the Incubators system and the degree of 

participation with the platform invites us to consider a new extended framework in which 

to view the different kinds, digital or otherwise, of engagement and participation. This 

builds on two previously identified ‘ladders’—that of Arnstein (Figure 1) and that of 

online engagement (Figure 10, which develops Figure 2). Here, we can recognise that these 

two models could be complementary and part of the same space of possibility, thus 

enabling the creation of a ‘matrix of participative space’ with independent dimensions of 

citizen influence (increasing from left to right) and citizen investment (increasing from 

bo�om to top) (Figure 11) (Within this conceptualisation, the two ‘ladders’ are simplified 

for mutual consistency. Two of the levels in Figure 8 have been collapsed—reading 

downwards, rows 2 and 4 in Figure 11 each correspond to two levels in Figure 8—while 

Arnstein’s categories have been simplified and only run as far as partnership). 
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Figure 11. Matrix of participative space. The zone of participative deficit (citizen apathy; coloured 

shades of yellow) has a greater degree of participation invited than is actually taken up; the zone of 

democratic deficit (citizen agitation; coloured shades of blue) has a greater degree of citizen 

investment offered than is granted influence. 

Here, position (0, 0) represents no action either on the part of the citizens or the 

municipality. Position (4, 4) represents a state of full partnership, where citizens are 

invited to take part in decision making, and do so. Between these, there are a series of 

steps in a diagonal formation, representing increasing levels of participation. This could 

be interpreted as corresponding roughly to an idealised version of Arnstein’s ladder, 

where the actions of the citizens and authorities are mutually complementary. However, 

the 2D format of the matrix also throws up two other zones. To the upper left is the ‘zone 

of democratic deficit’, where citizens pursue levels of participation that are not 

reciprocated by the authorities. Conversely, to the lower right, we find a ‘zone of 

participative deficit’ where citizens are offered the chance of participation but where the 

citizens, for whatever reason, do not engage. 

The matrix can be used to identify different processes in participative planning 

situations. In the case of Incubators, two distinct but mutually reinforcing tendencies 

occurred. On the one hand, the citizens were invited to contribute designs, but for various 

understandable reasons, did so in statistically negligible numbers. This would represent 

position (3, 1). On the other hand, because of the limited response, the designs that were 

submi�ed were not directly acted upon. For those that did submit designs, this would be 

position (1, 3). 

The matrix can also be used to locate where the digital dimension has enabled a 

greater level of participation. The Incubators platform enables a level of sophisticated 

design generation (and sharing and editing) beyond the normal level of feedback by 

conventional means, and therefore, if applied in more favourable circumstances, could 
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achieve (3, 3) if not (4, 4), if including the voting/jury facility and with a suitably receptive 

municipality. 

6. Conclusions 

This paper has reported on the development and application of an innovative online 

platform of digital participation in planning. Although the system was experimental with 

a limited scale of user participation or influence, a number of lessons have been learned 

(Sections 4.4 and 5). Here, we highlight three areas of innovation and three implications 

for future planning. 

First, the Incubators platform demonstrates a degree of technical innovation at a level 

beyond what existing platforms typically offer (as seen in the upper levels of Figure 8) by 

going beyond textual suggestions to incorporating the 3D modelling and sharing of user-

generated designs, within a set of realistic property rights, costs, and design constraints 

[39,44]. Although these constraints limited the variety of possible solutions somewhat, 

they increased the implementation potential of the residents’ suggestions. 

Secondly, the platform was applied to both self-selecting residents and to computer-

literate school children, encountering some of the challenges of traditional participation 

with the former, while offering a glimpse of the potential for uptake by future generations. 

For the present, it would seem that a combination of traditional and digital means of 

participation is required to maximise reach and uptake. 

Thirdly, conceptually, our two-dimensional ‘matrix of participative space’ (Figure 

11) goes beyond existing linear frameworks (Arnstein’s 1969 ladder [11] and its variants 

on the one hand and models of digital participation on the other [32]) to suggest a wider 

‘participative space’ explicitly highlighting zones of citizen apathy and citizen agitation. 

In terms of implications for practice, it would first seem that facilitating a more 

radical approach, whereby digital participation results in directly agreed online decision 

making, would likely require a redefinition of the planning process and statutory 

planning powers; the authority to develop local planning policy and approve formal 

development proposals currently falls within the remit of local planning authorities. To 

ensure spatial coherence, self-organisation processes would also need to be cognisant of 

broader strategic objectives, such as those provided in a local authority area, and to secure 

political ‘buy-in’. However, self-organisation does not have to be the immediate or 

ultimate objective of digital participatory tools. Indeed, technological advancement does 

not have to replace governance and participatory processes but rather can endow us with 

new tools to improve development outcomes or at least address small public realm 

improvements which fall outside of the formal planning controls. 

Secondly, the project raises further questions about the role of the ‘plan’ and the 

professional planner and how we should conceive the outcomes of public participation. 

Are digital participation design outcomes to be considered blueprints to be delivered or 

indicative proposals to be interpreted by planning professionals? The former would likely 

diminish the role of the ‘expert’ relative to the la�er, with an interpretive role requiring 

planners to see digital participation within the current system as a communicative 

process. In this sense, digital participation can support the planner in understanding 

citizens’ desires rather than being a means to create precise visual representations to 

which development decisions should conform. 

Finally, questions regarding how public participation can be more effective will 

surely continue given the opportunities emerging with the advancement of digital 

technology. This is of course not new; indeed, for three decades the case has been made 

for the development and adoption of digital tools that be�er support spatial decision 

making in planning using 3D information. The planning process has, however, been 

arguably slow to adapt and adopt new technologies, and it is perhaps only now that it is 

starting to move into a more digitally focused era [45,46]. 

An Incubators-type platform provides for an immediate and direct participatory 

process, with the user participation, design generation and feedback phases all potentially 
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undertaken within a short passage of time. It is this direct process, linked into the 3D 

digital tool, which we would argue creates a unique experiment in participation, using 

digital tools while keeping central to the aims of participation with rapid feedback. These 

shorter time horizons will provide more efficient means in which to engage local residents 

but, as we have found, there are still a number of challenges, old and new, which will 

require addressing in order to integrate digital participation into a legitimate planning 

and democratic framework. Nevertheless, we envisage increasing potential as 

technologies of representation and design improve, as the coming generation of ‘digital 

natives’ are increasingly likely to use these technologies with ease, and as online tracking 

and archiving allows enhanced transparency in design sourcing and decision making. 
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