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ABSTRACT ARTICLE HISTORY
Applying a socio-technical systems approach, this article examines Received 22 June 2025
how transitioning to a nationally interoperable land-use planning Accepted 18 October 2025
system affects participatory planning in Finland. We conducted
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tatives through surveys and interviews. Our findings demonstrate participatory data; land use
that the transformation influences participatory planning. planning; digital plan data

Participatory information is considered an essential component of
planning data, highlighting the need for its comprehensive and
multidimensional definition and description within the national
plan information model. We propose a conceptual model for parti-
cipatory data and recommendations on how it should be repre-
sented in the plan information model.

Introduction

The adoption of digital tools in spatial planning has surged due to the emergence of new
technologies and policies promoting digitalisation. Government authorities aim to enhance
efficiency, innovation, and openness with digitalisation in urban planning. While devel-
opment-oriented planning research has often highlighted the potential of technology, there
is a growing attention to its negative impacts, such as unbalanced power dynamics,
exclusion of certain citizen groups, and democratic decline (Potts et al., 2024).

This article investigates a digital planning innovation in Finland, the introduction of
a national plan information model (PIM) and the development of a centralised information
system (IS) for built environment data (Ryhti) (Finnish Environment Institute FEI, 2024).
The article focuses on the impact of Ryhti on democracy in land use planning. The Ryhti IS
seeks to streamline the transfer of planning information among various stakeholders and
systems, thus enhancing the efficiency of public sector planning. Furthermore, it is argued
to increase transparency and improve citizens’ opportunities for participation and influ-
ence in planning (Ministry of the Environment, 2022).
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Applying sociotechnical systems (STS) theory, which emphasises the interplay between
social factors (such as people’s needs and values) and technical aspects (such as technical
infrastructure and processes where knowledge serves goal-attainment) (Bostrom & Heinen,
1977; Bostrom et al., 2009), our study examines the role of citizens, public participation,
and the participatory data (PD) (i.e. information generated by citizens and other stake-
holders) in the PIM and Ryhti system. From the perspective of STS theory, social and
technical factors must be examined in parallel and with equal weight to understand the
impact of technological innovations on people and to create solutions that are technically
viable, acceptable for the people and adoptable in practice (Trist & Baforth, 1951; Mumford
et al., 1972). A specific problem addressed is the impact of the national plan information
model (PIM) on collaborative planning, and the role of participant-generated information
in the development of Ryhti.

Background
The digital transformation of land use planning in Finland

The primary goal of the digital transformation of public sector planning is to increase
efficiency and transparency of planning and to support innovation (Hersperger et al.,
2021). Information model (IM) -based planning is seen as a vehicle for better management
of plan information and enhanced public participation (ESPON DIGIPLAN, 2021;
Hersperger et al., 2021). In Finland, the objective is to transition to machine-readable
and nationally interoperable plan data. The Ryhti IS has been developed to consolidate the
municipal and regional plan data into one IS (Finnish Environment Institute FEI, 2024). At
the beginning of 2024, new legislation (Act on the Built Environment Information System,
431/2023) was adopted. This act requires municipalities to create land use plans in
a nationally interoperable format (i.e. according to the Finnish plan information model,
PIM). All new regional and municipal plans (local detailed and master plans) must be
stored in Ryhti by the beginning of 2029 at the latest.

Researchers have highlighted the need to examine the role of collaboration and public
participation in the digitalisation of the Finnish planning system (Staffans, et al., 2020;
Horelli & Wallin, 2023). A planning process rooted in communicative planning theory
(e.g. Healey, 2006) involves collaboration and public participation in various forms at
different stages of the planning process. Broad public participation opens up the planning
process by inviting a variety of perspectives, followed by convergence of knowledge,
usually in close collaboration with key stakeholders. A key challenge identified is that the
information gathered through public participation is not integrated into the collaborative
knowledge building. (Staffans et al., 2020).

IM-based planning is expected to contribute to collaborative planning by
enabling better information basis and more inclusive citizen participation. Benefits
are expected from developing digital tools such as web-based information sharing
and map-based feedback systems (Nummi et al., 2022b). Horelli and Wallin (2023)
emphasise that effective public participation requires integrating ‘citizens’ planning
knowledge’ with official plan data. Additionally, fostering dialogue between planning
data and PD is essential to support diverse perspectives in the planning process
(Harsia & Nummi, 2024a).
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Public participation in land use planning in Finland

Finnish land-use planning system is a zoning-based system, and can thus be contrasted
with development-led, discretionary planning systems typical especially in the UK con-
text (Valtonen et al., 2017; see also Booth, 1996). However, unlike ‘pure’ zoning plans
typical especially in the US, Finnish zoning plans include not only zoning regulation but
also strategic future visions of the city or site under planning and often also urban design
solutions (Mattila, 2021). The planning system is hierarchical, consisting of national
land-use guidelines and three levels of plans: regional plans, local master plans and local
detailed plans. However, municipalities enjoy a high degree of autonomy in land-use
planning (Purkarthofer & Mattila, 2023).

In Finland, the planning legislation sets the minimum level for public participation
and interaction in land use planning. Those affected by the plan should be able to
participate in planning and in the assessment of the impacts of the plan as well as express
their opinions on the plan (Land Use and Building Act (Alueidenkayttolaki), 132/1999,
Sections 62 and 63). In practice, this minimum allows the public to give feedback on
plans open to public display, even though the Act suggests a connection between
participation and knowledge production in combining participation and impact assess-
ment of plans in the legally mandated ‘Participation and assessment schemes’
(Section 63). However, many municipalities are implementing broader and deeper
interaction beyond the requirements of this legislation, for example, by gathering peo-
ple’s place-based experiential information at the beginning of the planning process
(Kahila-Tani, 2015).

In addition, citizens’ self-organised (bottom-up) participation is becoming increas-
ingly important (Méenpad & Faehnle, 2016, 2021). Moreover, it is notable that the
Municipalities Act (410/2015, Section 22) also guides participation, requiring munici-
palities to support citizens” independent planning and preparing for public affairs. It has
been challenging to apply this regulation in the context of urban planning. However,
urban activism is gaining ground and is challenging municipal practices. For example,
self-organising citizens are drawing up their own plans, so-called shadow plans
(Méenpai & Faehnle, 2021), or initiating interaction processes linked to urban planning
(Harsia & Nummi, 2024a). Indeed, technology has brought new opportunities for
citizen-driven planning, such as getting organised through social media (Nummi,
2025) and easy-to-use tools for 3D planning (Nummi et al., 2022a).

Digital tools can support both collaborative and participatory activities in planning
processes. Online surveys, discussion platforms and social media enable gathering
diverging views from broad public, while interactive city models and easy-to-use model-
ling tools have been seen to support collaboration. (Staffans et al., 2020) In Finland, the
most established digital tools for public participation include online meetings, webinars,
municipal feedback channels, social media and online surveys, and traditional online
forms and map surveys. The most common purposes for digital participation are
gathering local knowledge (e.g. place-based experiences and values) through surveys at
the beginning of the planning process and discussing and collecting formal feedback on
plan proposals (Nummi et al., 2024).

Currently, PD are seldom systematically used and shared in planning organisations.
However, there are examples of place-based experiential information being shared in
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Figure 1. Example of PD in a municipal GIS system. (c) City of Espoo and Trimble Inc (Rossi, 2025).

municipal GIS systems within the organisations (Figure 1) (Rossi, 2025). Furthermore,
this information can also be shared as anonymised open data (e.g. My Espoo on the Map
survey data (City of Espoo, 2024)) or made visible in online map services or 3d city
information models. Indeed, the examples of online map services indicate that municipal
plan information systems include participatory information. These data are usually not
interoperable with PD gathered or managed with other systems.

It is worth noting that only part of the PD is in GIS format. In fact, with the rise of
digital participation, PD has become even more diverse. As participation is increasingly
hybrid (combining face-to-face and online interactions) and uses different methods and
tools, the data are in various formats, both in digital and analogue modes. Combining
and analysing them is laborious (Harsia & Nummi, 2022, 2024b; Nummi et al., 2023).

Heterogeneous PD gathered during the planning process encompasses various types
of information, including local knowledge, knowledge of place-based experiences, needs
and wishes for development (Figure 2) and feedback on the plan in multiple formats
(Figures 3 and 4). Stakeholders can also make their own suggestions and propose
planning solutions. New tools are being developed for such self-organised planning
activities (Figure 5).
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Figure 2. A summary of residents’ goals for the development of Sipoo presented on a map. ©
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et al., 2022a).
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Socio-technical approach to information model-based planning

Socio-technical systems theory (STS) originated in efforts to improve poor working
conditions during industrialization (e.g. Trist & Baforth, 1951). Later on, STS has been
applied to digitalization in organizations (e.g. Orlikowski, 2000), particularly to IS
development (e.g. Mumford et al., 1972; Bostrom & Heinen, 1977). More recently, STS
has also been applied to the digitalization of planning (e.g. Nummi & Hapuoja, 2025;
Pulkkinen, 2025) and digital public participation methods (e.g. Sieber, 2006; Babelon
et al., 2017). These studies share a normative goal: improving technology’s acceptability,
suitability for human activities, and efficiency of work.

STS emphasises the need to understand and address the interdependency between
social and technical aspects when developing IS. The technological aspects include
processes, tasks, and technology, while the social aspects cover characteristics of
people, including their attitudes, skills, goals, needs and values, as well as relation-
ships between them (Bostrom & Heinen, 1977; Orlikowski, 2000; Bostrom et al.,
2009). In addition to identifying and distinguishing the social and technical systems,
STS considers the interplay between the systems. Bostrom and Heinen (1977)
emphasise that changes in one system can have an impact on other systems.
Thus, introducing the new PIM and Ryhti system in Finland may affect the social
system, i.e. interaction and participation in planning.

The socio-technical approach gives a relevant starting point for analysing the role of
citizens and PD in the Ryhti IS and the national PIM. For our analytical framework
(Table 1), we interpret Bostrom and Heinen’s framework (1977) in the context of digital
participatory planning, and complement it basing on digital participatory planning
literature (e.g. socio-technical elements of public participation GIS (Sieber, 2006),
a communication-oriented and process-sensitive planning support system (Staffans
et al., 2020). Following Sieber (2006) we added culture (e.g. participatory culture) as an
additional social factor, and distinguished data (e.g. participatory data and plan data) and
outcomes of participatory planning from technology.

Research questions, methods and data

This research aims to understand the role of public participation and participatory
information in IM-based planning. The research questions are as follows:

RQ 1: Does the information model-based planning impact public participation in urban
planning in the Finnish context? If so, how?

RQ 2: What social and technical factors should be considered if designing and implementing
IM-based participatory planning? How do these factors translate to the plan information
model?

We approached the research problem with a constructive approach and mixed
research methods. First, we explored the viewpoints of the experts in the planning
field on the impact of IM-based planning on public participation (RQ 1) using survey
data (n=123). This data was gathered in May 2023 as part of a more exhaustive
survey related to digital participation (Nummi et al., 2024). Most of the respondents
were urban planners (n=90), but also included interaction planners (n=14),
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Table 1. Analytical framework developed based on STS theory (Bostrom & Heinen, 1977) and
translated to the context of participatory planning.

Social factors Translation in participatory planning

Actors Actors refer to various stakeholders and other actors in planning (e.qg. citizens, private sector actors,
local communities, planners, decision-makers, IT developers, government agency officials,
researchers) (Sieber, 2006). Their attitudes, skills and intensity of attention impact on digital
participation (Schlossberg & Shuford, 2005).

Interactions The nature of interaction can be one-way, two-way, multidirectional led by the administration or
citizens (Eilola et al., 2023). Participation and collaboration are two different modes of
engagement (Staffans et al., 2020). Social networks enable and shape interaction (Sieber, 2006).

Structures Legal structures (e.g., planning legislation, data protection regulations) steer the implementation of
participation and impact power relations which empower or disempower individuals (Sieber,
2006). Organisational capacities (e.g. resources and capabilities) affect how knowledge and
experiences are shared (Babelon et al., 2017).

Cultures Participatory culture (Sieber, 2006) sets the tone for the role of citizens and civil society in planning
(Boonstra & Boelens, 2011), and the level of participation (Arnstein, 1969).

Technical factors
Tasks and The task of the planner is to enable participation and communication in the planning processes, and
processes ensure equality and enable polyphony (Sieber, 2006; Harsia-Mikkola, 2025). Process-sensitive

planning emphasizes collaborative knowledge building and the use of methods that meet
various interaction and planning information needs at different stages of the planning process
(Staffans et al., 2020).

Technology The potential of digital technology is harnessed for the benefit of stakeholders. As such, digital
solutions should be accessible, usable and useful (Babelon et al., 2017). Digitalization enables
a wide range of participation methods, from consultation to co-development (e.g. Kahila-Tani,
2015), but it also changes planning practices and the entire planning culture (Nummi et al.,
2022b).

Data Participatory data are part of planning data. Data accessibility is essential for the impact of
participation. Openness of the data, privacy protection, and data security are conflicting goals
(Sieber, 2006).

Outcomes Participatory planning generates both material and discursive outcomes (e.g., empowerment, social
capacity and inclusion, equity, increased democracy). The consequences can be positive or
negative. (Sieber, 2006).

Table 2. Interview sessions and participants.

Interview method (date) Participants N
Group interview (8 February 2024) and Planning experts, i.e. experts working in the fields of urban planning, 34
questionnaire transportation planning, landscape planning, and participatory
planning
Group interview (21 February 2024 and Researchers in the fields of participatory urban planning, land use 7
23 February 2024) and questionnaire and GIS
Group interview (3 June 2024) Information model experts (IM Experts) 2
Individual interviews (August — National-level digital planning experts: Ryhti experts, i.e. experts 9
September 2024) working for the Ryhti project, state authorities, planning or
digitalisation experts working on the national level
Total participants 52

managers (n =23), planning assistants (n = 8) and other experts (n =6). Additionally,
we analysed the documentation of the Finnish PIM (Ministry of the Environment,
2024a) to reveal whether and how participatory information is incorporated in the
model.

Second, we conducted a constructive research process, where we iteratively developed
a draft extension for the PIM by integrating the information elements of PD into the
information model (Figure 6). We asked planning experts and researchers to reflect on
this model in group interviews (N=43) and experts of the digitalisation of land use
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planning and Ryhti IS in individual interviews (N = 9) (Table 2). In the group interviews,
the interviewees’ viewpoints were gathered individually with a questionnaire.

The research data gathered in the interview sessions (i.e. questionnaire data from
group interviews and transcribed interviews) were analysed using qualitative content
analysis method with the help of Atlas.ti software, utilizing the analytical framework we
developed based on the STS.

Results
The (expected) impact of IM-based planning on public participation

One of the objectives of the Ryhti project is to promote public participation by
improving access to information and the comprehensibility of planning. The goal
is to provide citizens with equal participation opportunities across the country.
However, Ryhti will not provide tools for public participation, but a platform to
build new services and tools. The interviewed representatives of state
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administration were optimistic that Ryhti will promote participation by providing
access to high-quality and up-to-date plan information. For example, Ryhti could
enable notification services to keep local citizens updated on planning projects
and participation opportunities. One interviewee emphasised that enhancing pub-
lic participation has been a political goal for the Ryhti system throughout its
development.

In our survey, a large part of the respondents (44%, N = 123) believed that IM-based
planning has an impact on participation. A quarter of the respondents (24%, N = 123)
expected public participation to improve. Improvements were seen in the accessibility,
accuracy and comprehensibility of information (both plans and their impacts) and the
opportunities for participation. IM-based planning was expected to ease participation
and enable the emergence of new and more diverse digital participation tools. Some also
held that organising participation will become easier for the municipalities. Furthermore,
harmonising practices and narrowing the gap between the administration and the
participants were mentioned as possible positive effects.

However, the survey respondents did not believe the impacts to be only positive.
Concerns, such as poor accessibility and human-readability of plans, were raised by nine
respondents. The excessive precision of the information and the general difficulty in
using IM-based plans for some participant groups were also mentioned. One planning
expert stated that, ‘[IM-based planning] Hampers participation. People need to be able to
express themselves in their natural way.’

A few respondents (n =4) mentioned participatory information in their responses.
They indicated that integrating PD into PIM could enhance information gathering,
processing, and communication. One planning expert stated that, “The gathered place-
based responses can be well entered in the information model.” Another mentioned that
this integration could improve the processing and accessibility of PD for future planners,
ensuring that existing data is not lost, and one hoped that PD would become more visible
in the planning process.

Social factors

Actors, their roles and attitudes

Planners have a key role in processing and making PD visible. They act as gatekeepers:
they process the data, decide what information is relevant and how it will be used in
planning, and report on how stakeholders’ perspectives have been considered in plan-
ning. As gatekeepers, they also have the power and responsibility to use the information
fairly. Indeed, the interviewed planners held themselves responsible for balancing differ-
ent perspectives.

Well, if there are no gatekeepers, then of course the voice of the citizens will be better heard
in some way, but how will the relevance be determined? Can all voices be equally heard?
(interview, planning expert)

Both the state authorities and some planning experts stressed the importance of the
planners’ attitudes on public participation and how the role of local people and the
information they provide is perceived in planning. Indeed, attitudes are relevant as there
is no explicit legal obligation to make use of the information supplied by participants in
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the planning process, only to process and consider opinions and remarks expressed
during the planning process.

It depends on the attitude with which you approach the planning process. Planning can be
done without participatory information. (group interview, planning expert)

Interviewees also highlighted the role of decision-makers. One interviewee noted that
the comprehensibility of PD influences how decision-makers use data in decision-
making:

At least within a municipality, if you could bring the views of stakeholders into the plan [in
municipal IS], it would help to bring the stakeholders’ perspectives to the attention of
policymakers. If participatory information is difficult for decision-makers to understand, it
is less relevant for decision-making. (interview, state authority)

Our document analysis revealed that the only actors in the PIM are the operator (i.e. the
person responsible for the plan matter in their official position) and the decision-maker
(i.e. municipal organ). This confirms previous research findings by Horelli and Wallin
(2023) suspecting that the new Ryhti IS considers only public sector actors (i.e., munici-
palities, regional councils, and state authorities) as data producers, excluding citizens and
private sector actors.

Contrary to the current PIM, in the early phases of the development of IM-based
planning, citizens have been identified both as users of planning information and as
active participants and influencers in planning. Furthermore, the information they
provide for planning has been considered valuable and essential to integrate into IM-
based planning (e.g., Ministry of the Environment, 2019; Ministry of the Environment,
2020b). The interviews revealed, however, that in the ongoing development of Ryhti, the
role of the citizen is more limited than in these earlier visions. The need for public
participation among citizens is now being promoted by improving access to planning
information, whereas the reform does not seem to bring direct improvements in the
gathering, processing or impact of the information produced by the citizens. The inter-
viewees stress that Ryhti is a platform for developing new participation-enhancing
services. The expectation is that private sector software development companies will
develop new participation tools compatible with Ryhti.

Indeed, citizen groups are considered more as receivers of plan information than
producers of knowledge. The interviewees highlighted various groups of people who
could benefit from digital plan information, such as disabled persons whose needs can be
better met by developing accessible participation tools, and the generation of digital
natives who may be more at home with digital tools than with face-to-face interaction.

Interaction in planning

The experts of national-level digital planning all emphasised democracy and the impor-
tance of public participation in planning. The interaction between planners and citizens,
but also among citizens and between citizens and decision-makers, was seen as essential:

Someone’s idea can inspire you to come up with another idea. It’s also good to know what
others think. And there are also initiatives where names are collected, and conflicts can
escalate. (interview, digitalisation expert)
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Some of the planning experts explicitly mention interaction as an essential part of
planning:

Stakeholders are the best experts of their environment, so we need to have good interaction.
The planner is interested in how, for example, residents want their environment to develop.
(group interview, planning expert)

The planning experts highlighted several ways of interacting with stakeholders during the
planning process: dialogue at public meetings and workshops, oral discussions and
gathering stakeholders’ views through electronic tools such as questionnaires.
Furthermore, state authorities noted that interaction events and verbal communication
between planners and citizens are still crucial, while digital tools are emphasised. The
Ryhti experts called for developing and diversifying digital tools for various use cases for
target groups.

Interviewees stressed the importance of timely and early participation, which provides
local experiential knowledge to inform planning. However, interaction is also considered
necessary in the decision-making stages.

As planners, we know that the earlier the stage, the more influence. It would be critical to
have tacit knowledge accumulating somewhere. (interview, state authority)

Structures

Obstacles for the inclusion of PD in Ryhti were identified in the Finnish planning
legislation. Firstly, participatory information is not properly defined in the planning
legislation. The legislation recognises stakeholders” opinions, remarks, appeals, and, to
some extent, information collected from or provided by stakeholders that can be used as
input for planning, but for example, proposals made by stakeholders are not mentioned
in the legislation.

Secondly, the law stipulates the minimum for the information that municipalities are
required to store in Ryhti. Furthermore, based on our document analysis, municipalities
may, at their discretion, also submit additional documents that can be stored in the PIM.
This includes for example, opinions and remarks to the plan. However, the law does not
mandate the state administration to require the storing of such information in Ryhti.
Based on the interviews, the parties responsible for safeguarding the interests of munici-
palities have insisted that the Ryhti system should impose as few new obligations on
municipalities as possible.

A state authority described the role of legislation as a hindering structure:

The Ryhti system may only store information that has a law-based justification. The legal
basis for participatory data is so vaguely defined that it is not possible to say what this data
are. (interview, state authority)

Finally, the Data Protection Regulation, for its part, sets requirements for privacy
protection. The municipality is responsible for ensuring that the information entered
into the system complies with the various legal requirements.

Cultures
The interviewees described Finnish planning culture in various terms. Those who were
concerned with the national level had experienced a cultural shift towards a truly
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interactive approach over the past decades. The interviewees generally hoped for even
deeper interaction in which participants are not merely opinion providers.

The level of participation and the role of citizens emerged as factors in participatory
planning culture. Many interviewees would like a change in the planning culture towards
co-creation and people becoming more active and empowered in developing their living
environment.

The emphasis seems to have been on participants providing opinions rather than the
information on which the plans are based. A vision for the future: not only that planners
come up with plans and stakeholders give their opinions, but also that at an early-stage
stakeholders provide information that is considered in the planning process ... (interview,
state authority)

Digitalisation was also identified as a factor in shaping culture. Digital participation was
recognised as an opportunity to broaden the range of participants and to serve residents,
especially in large cities.

Technical factors

Tasks and processes in participatory planning

Since the Ryhti system serves the formal planning process, this research focuses on how
PD is used in statutory planning. According to the interviews, the task for which Ryhti
could be helpful was the collection and processing of feedback on the plans, including
responding to feedback. In practice, the planner is responsible for processing this feed-
back and drafting responses. Still, political decision-makers act as sensors in the process,
approving the final responses to the feedback.

Researchers highlighted the need to explore the role and impact of PD in the long
term. One researcher mentioned that even if planners base their planning decisions on
participatory information, other city officials may undermine the value of PD during the
process and change the decisions accordingly.

The planners and state authorities were concerned with the possible increase in
planners’ workload if PD were integrated into digital plan information more system-
atically. This increase would be due to the need for moderation and, data management
challenges (‘clutter’ and data privacy issues). Some researchers identified also need for
moderation (e.g. removing inappropriate or personal information), but did not see this as
a problem.

Technology: Ryhti IS and plan information model

The state authorities and Ryhti experts insisted that Ryhti will not provide public
participation tools but a platform and data source to build on. Indeed, through Ryhti
application programming interfaces (APIs), up-to-date plan data will be available to use
in other digital tools, and it will enable the development of, for example, a notification
system for informing about participatory events. The interviewees and some survey
respondents were expecting new digital tools to facilitate public participation.
However, as mentioned, the national level experts observed structural and practical
obstacles in integrating PD in Ryhti.
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Based on our document analysis, the current version of the PIM (Ministry of the
Environment, 2024a) includes the following information elements related to PD:
Participation and Assessment Scheme (PDF document), Plan Report (PDF docu-
ment), Other Plan Material (e.g. illustrative material, such as videos), Source Data
(e.g. baseline data as GIS data, databases) and Interaction Event (e.g. dates for public
consultation and events, digital participation). In other words, PD can be linked to
the IM-based plan data as separate files, such as PDF documents and GIS data sets
saved in a file format, but there is no semantic connection between the content of the
PD and the plan (only type of the document) nor a link between PD and the objects
or regulations of the plan.

In practice, the plan usually includes PD as summaries in memos or part of the plan
report. However, some planners in our group interviews pointed out that in their
municipalities, it is common practice to publish stakeholders’ opinions in their original
form (with personal data removed). Sometimes these opinions are translated into GIS
format, even linked to the plan objects in the IM-based plan data. The practices of the
municipalities thus differ from the solution of the national PIM. In other words, the IMs
of the municipal ISs are more extensive than the Ryhti PIM and may contain genuine
original PD also in machine-readable format.

Data: Participatory data in IM-based planning

Based on the document analysis, the role of PD has been central in the earlier visions of
digitalisation of land use planning in the late 2010 s in Finland. For example, a vision was
created of a continuously up-to-date plan database and a user interface to discuss plans
and planning solutions at all process stages, from the initiation of planning to the
proposal stage. Access to PD throughout the plan process and linking feedback to plan
content was considered essential (Ministry of the Environment, 2019). PD was seen as
part of the built environment data, and it was proposed to be defined in the national
vocabulary of the built environment (Ministry of the Environment, 2020b).

In the group interviews, the planning experts (N = 27) mentioned different types of PD,
baseline information and wishes, feedback on plans, ideas and suggestions. Most com-
monly, planners identify the need for local knowledge, describing the characteristics or use
of the planning area from the perspective of its inhabitants and users and information on
the area’s history. They described such information as baseline information needed at an
early stage of planning. They also highlight the need to understand residents’ wishes and to
gather the opinions of ‘silent groups’, which are inactive in planning processes.

Researchers (N =7) described participatory information in more general terms than
experts. They generally emphasised the importance of place-based empirical knowledge
in planning and research. They highlighted the diversity of methods for collecting PD,
mentioning workshops, milestones, sticky notes, surveys, etc., with reference to public
participation GIS (PPGIS) data.

Slightly more than half of the planning experts (N = 27) favoured adding at least one
type of PD to the PIM. The most popular kind of PD was feedback on the plans (48%, N
=27), but some also wished baseline data (30%) and participant proposals (26%) to be
included in the PIM. Some respondents did not find it necessary to include any
information (22%), while others did not know how to answer (22%).
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Those planners who supported the integration of PD to the PIM justify their views by
transparency, building trust, and the mandatory nature of public participation. The follow-
ing quotes illustrate the various arguments for including PD in a plan information model:

‘Transparency of information builds trust in the public sector.” (group interview question-
naire, planning expert)

It is important to see how the plan has been consulted and how the plans reflect residents’
views. Transparency is important. But you have to be careful that no personal information
leaks into the public data. (group interview questionnaire, planning expert)

Participation is mandated by law, so it generates information that _should_ be relevant and
therefore part of the plan information model. (group interview questionnaire, planning
expert)

Planners had mixed views on whether PD should be included (or published) unmodified
or whether moderation is needed. Those who see moderation as necessary believe that
planners’ duty is to moderate the content. The additional work that moderation creates
for the planner is considered problematic. Moderation is justified by the need to protect
participants’ privacy (i.e. excluding personal information) and to remove inappropriate
or irrelevant comments. Although many believe that someone should be responsible for
moderation, some argue that participants should take responsibility for their own com-
ments, or that moderation should be done automatically within the IS. The need for
moderation is considered from the perspectives of relevance and openness of PD. For
example, the following comment illustrates the value of transparency:

If participatory data is irrelevant, then there is no point in putting it there. On the other
hand, from the point of view of transparency, it might be good to have all information
available for viewing, without being selected by someone else. (group interview question-
naire, planning expert)

On the other hand, one respondent considered moderation of PD as problematic in
terms of power relations:

If included, it would increase the transparency of the preparation. The interaction reports
are quite an exercise of power in summarising participatory information. If not included,
this information in particular would remain obscured. (group interview questionnaire,
planning expert)

Some of the respondents considered that it is sufficient to follow the current practices and
attach the participation report and responses to the feedback prepared by the planner to
the IM-based plan as attachments:

A large part of the feedback is such that the planner can write a response to it. The feedback
is usually compiled as an annex to the plan report and is therefore part of the plan
documentation. The feedback is also usually summarised to the essentials; I see no reason
to include the original feedback separately from the response report/corresponding docu-
ment. (group interview questionnaire, planning expert)

All interviewed researchers (N = 7) agreed that PD should be added to the national PIM.
They also thought that PD should be made publicly available, but are uncertain whether
the Ryhti system is the right place for this information. It was still unclear how the Ryhti
system will be used, and some of the respondents with a researcher role felt that it may
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not be meaningful or necessary to publish PD there. One of the researchers pointed out
that the survey did not take into account the option of making PD available only to public
authorities in Ryhti:

I don’t know whether a national system is the right solution or a local one would be better. If
Ryhti becomes a system actively used by the municipalities, then participatory data will also
fit in. (group interview questionnaire, researcher)

The interviewed researchers pointed out that municipalities are already interested in
publishing PD. In some cases, they are already publicly available, for example, through
a national participation platform (otakantaa.fi). Inadequate systems and resources were
seen as barriers to publishing information.

Some interviewed researchers thought that participatory information would be better
taken into account in planning if incorporated into the plan through the IM. This could
also contribute to better justification of planning solutions, and foster openness, trans-
parency, inclusion and longer-term use and storage of information. Some interviewed
planners felt, though, that structuring PD in the IM format is unnecessary and too rigid.

One researcher pointed out that some harmonisation should be required to integrate
PD into the PIM, and takes issue with IM limiting the diversity of the PD:

This might require the creation of recommendations on the appropriate data types and
formats for the system, which would not only harmonise the use and comparison of data but
could also guide the participatory processes. (group interview questionnaire, researcher)

Some informants were concerned about the usability of PD, suspecting that the data
might eventually become so large that it would be difficult to use:

If it is possible to find ‘uncensored’ feedback, it can improve this relationship [the relation-
ship between direct and representative democracy]. But on the other hand, it may be that no
one has the time to analyse. It gets lost in the volume of data. Or even if you had the original
data in such a system, you also have a summary of it, and it is then up to your keenness to
decide what you want to view. (interview, planning expert)

Discussion

Currently, digital PD exists in various formats, with some being closed off to planning
organizations and others available through municipalities or as open data. Challenges in
processing and utilising PD in planning indicate the need for a more systematic approach to
its use (see e.g. Rossi, 2025). Our research indicates that explicitly defining and integrating
PD into the national PIM could contribute to a more systematic use of the data.

As in some other countries (see e.g. Fertner et al, 2019; Hersperger et al., 2021), the
digitalisation of land use planning in Finland focuses on data management and standardisa-
tion of formal plan data. Our socio-technical analysis reveals that this may exclude citizens’
contributions to planning information. Furthermore, practical and structural factors cur-
rently limit broader integration of PD in PIM and the Ryhti IS. However, most of our
interviewees favour the proposal to extend the PIM to cover participatory information.

The underlying structural challenge in integrating PD into the PIM is the lack of a formal
definition of PD. Participatory information is not defined in law or in the Terminology of
Built Environment (a Finnish collection of terms and their definitions in the field of built
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environment (Ministry of the Environment, 2024b)) used in information models. More
explicitly, the planning law only mentions opinions on the participation and assessment
scheme and the plan draft and remarks on the plan proposal. Thus, other types of
participatory information cannot be accurately referenced in the IM-based plan data.

The ongoing reform of the Finnish planning law introduces necessary information,
broadly referring to up-to-date information accumulated and acquired during and prior
to planning purposes based on research, studies, and information and material collected
from stakeholders through interaction procedures (Ministry of the Environment, 2025).
However, the proposed amendment does not explicitly require using participatory
information. Presenting different forms of PD in the information model could fill
legislative gaps and concretise PD’s relevance as necessary plan information.

Since municipalities have a monopoly on land-use planning, municipal ISs are the
central repositories for plan data. Plans are prepared in municipal ISs, which can (and
often do) contain more information about plans than the Ryhti system. Many inter-
viewees considered that the place of PD is in the municipal ISs, not in the Ryhti system.
Moreover, the central government think there is no mandate to require PD be introduced
into the Ryhti IS, as this is not stipulated in law.

The role of the Ryhti IS as an ‘enabling platform’ is therefore limited, as it cannot
promote collaboration between municipalities (e.g. regional planning) in public partici-
pation, as PD is not imported into the system. For example, separate databases would be
needed to share PD for inter-municipal planning collaboration.

A conceptual model for participatory data

A conceptual definition is necessary to explicitly discuss PD in the future, refer to it in
legislation, and systematically handle digital PD collected through different software. Based
on the results from our constructive research process and analysis of the interview data, we
propose that the conceptual information model of participatory information (Figure 7) would
include four types of PD: 1) Participant’s Objective, 2) Participant’s Baseline Information, 3)
Participant’s Proposal, and 4) Participant’s Feedback. Furthermore, the Participant’s
Feedback would be connected to the Response to Participant’s Feedback. Additionally, our
results suggest that the IM should include the individual actors or actor groups who generate
or interact with PD. These are individual participants (e.g. residents or citizens as individuals)
or collective participants (e.g. NGOs, local communities), decision-makers, and planners.

The extension of the PIM with the concepts of PD does not necessarily mean that the
data will be published in the Ryhti system. However, the definition of PD in the PIM
would legitimise the concept and types of PD, guide the development of planning
software, and provide an opportunity to harmonise practices for collecting, processing,
and using PD in municipalities. Alternatively, PD could be described in a separate
information model.

Participant’s objective
Objectives are identified from participants’ input at the beginning of or during the
planning process. Planning objectives can also stem from other planning and interaction
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Figure 7. Our draft of a conceptual model for participatory information in statutory land use planning.
The chart includes suggested new actors (white) and elements of participatory information (light
yellow) and official response (light grey), and key existing elements of plan information (light blue),
and the connections between them.

processes, such as vision or framework plans (e.g. co-created visions). A participant’s
objective can be based on a stated need or interpreted by the planner from feedback. It is
important to identify the actor(s) associated with each objective when possible.
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Participant’s baseline information

Participant Baseline Information includes local knowledge (e.g. human activities,
area history), experiential knowledge (e.g. perceived environmental quality), or
participant observations. This information can be collected through tools like
PPGIS or traditional online surveys, typically at the start of the planning process.
It serves as a dataset or specific information used in planning. While PIM allows
such datasets to be separate files in IM-based plans, it is important to define this
concept separately for the sake of legitimacy of participatory planning. Additionally,
the relevance of this information may extend beyond the plan in question to other
planning projects.

Participant’s proposal

The results indicate a desire for more active participation and engagement in planning
people’s living environments. Proposals are crucial for self-organising participation in
Finland but have not been effectively integrated into planning culture (Wallin, 2019;
Mienpdd & Faehnle, 2021). Finnish Municipalities Act (410/2015, Section 22)
encourages residents’ and NGOs’ initiatives. Linking Participants’ Proposals to the
PIM would foster the recognition of shadow plans and bottom-up initiatives in the
planning process.

Participants’ Proposals can outline alternative planning solutions or ideas and take the
form of maps, 3D models, or written/visual submissions. While the current PIM and
Ryhti support various plan versions, most participants lack the tools to create detailed
plans according to the PIM. Thus, the Participant’s Proposal should accommodate
various input formats, including plain text and sketches.

Participant’s feedback for the plan and planner’s response to participant’s feedback
Participant’s Feedback is an opinion on the plan, which can be expressed in text, visual
material, or other formats. Its status in the planning process should not depend on
whether it is a ‘formal opinion’ or an informal remark.

Feedback may address the overall plan, specific plan objects, provisions, recommen-
dations, or related plans (e.g. street plans, a higher or lower level plan). The feedback
must be semantically related to the version of the plan or part of the plan for which it is
provided, as well as other plans it may refer to. Thus, Participant’s Feedback may (but
does not have to) refer to a specified location in the plan.

Interaction event’s connection to participatory data

PD can be linked to an interaction event if it is collected in an event. Linking PD to an
interaction event supports the management and retrieval of the information. In the PIM,
an interaction event is broadly defined as an opportunity for stakeholders to express
views and provide feedback on a prepared plan or regulation (Ministry of the
Environment, 2020a).

New actor: participant

Citizens have been neglected in the digitalisation of built environment in Finland, although
they produce relevant information for urban planning (Horelli & Wallin, 2023). Our
research supports the inclusion of local knowledge producers in digital planning systems.
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We propose adding a new Actor, a Participant, to the PIM to acknowledge citizen-
generated information and validate their role in co-producing planning data.

Limitations of the study

STS has mainly been applied within organizations in the development of technology and
has been found to be appropriate in situations where stakeholders can be defined and
identified, and thus social factors can be accurately diagnosed (e.g. Mumford et al., 1972;
Bostrom & Heinen, 1977; Orlikowski, 2000). Participatory planning brings the entire
societal context to the discussion, including various citizen groups, with notable com-
plexity which cannot be fully described or understood. In this study, we examined IM-
based planning and the role of PD from the perspective of planning experts and state
authorities, so essential social issues (e.g. the needs and values of different citizen groups)
remain outside the scope of this study. The conceptual model developed does not take
a stand towards all aspects of the content of PD, nor does it solve all the challenges related
to processing PD. This study focused on defining participatory information in such a way
that it can be incorporated into IM-based planning in a more comprehensive manner
than is currently the case. As noted before (see e.g. Hersperger et al., 2021), the IM format
brings with it limitations, as it forces to simplify the information. Thus, the categorization
of information simplifies the diversity of PD and it is possible that the model presented in
this article does not cover all types of PD, and should therefore be tested and supple-
mented in further research.

Conclusions

In this research, we analysed the impact of IM-based planning on public participation in
Finland, focusing on socio-technical factors. We interviewed planning experts, research-
ers, state authorities, and experts of the national PIM and Ryhti IS, and we assessed our
suggestion for an extension to the PIM (‘participatory PIM’) with them. Based on the
results of this constructive research, we created a further developed version of the
participatory PIM.

Our results indicate that IM-based planning affects public participation positively or
negatively. Opinions on incorporating participatory information into the Ryhti IS vary,
with feedback on plans deemed the most essential type of PD in planning processes.
Furthermore, the results indicate a need to incorporate PD into the PIM for interoperable
application of PD within municipal ISs.

A significant structural barrier to integrating PD into Ryhti is the lack of relevant
concepts in planning legislation. To address this, we propose a conceptual model
incorporating four new information elements into the PIM: Participant’s Baseline
Information, Objective, Feedback, and Proposal. This could enhance the interoperability
of digital interaction tools, planning software, and municipal ISs and thus support the
systematic use and impact of PD in urban planning.

Based on our results, the social aspects of digital planning have been overshadowed by
the technical dimensions in the recent Ryhti development. While valuing democracy and
citizen engagement, many expressed concerns about the increased workload for planners
that could result from integrating such information, revealing a tension between
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democratic ideals and digital solutions. In order to avoid technocratic development in
digitalization, it is important to identify and highlight the value choices associated with
solutions.

We argue that in the development of Ryhti, technology could also be better
harnessed to create solutions that promote democracy, polyphony and inclusiveness
in urban planning. Technology should be applied to overcome the practical chal-
lenges (i.e. the need for manual or additional work in municipalities), e.g. by
automating the anonymisation and moderation of PD. In this way, interoperable
integration of PD into planning information systems would be feasible in the long
term.

Acknowledgments

Artificial intelligence tools (Grammarly and DeepL) were used to improve the language in this
manuscript.

Disclosure statement

No potential conflict of interest was reported by the authors.

ORCID

Pilvi Nummi ([ http://orcid.org/0000-0002-0988-4661
Eveliina Harsia-Mikkola (1) http://orcid.org/0009-0005-7194-4740
Hanna Mattila () http://orcid.org/0000-0002-1911-7618

References

Act on the Built Environment Information System (Laki rakennetun ympiriston
tietojarjestelméstd). (2023) Available at https://www.finlex fi/fi/lainsaadanto/saadoskaannok
set/2023/eng/431

Arnstein, S. (1969) A ladder of citizen participation, Journal of the American Institute of Planners,
35(4), pp- 216-224. doi:10.1080/01944366908977225.

Babelon, I, Stahle, A., & Balfors, B. (2017) Toward cyborg PPGIS: Exploring socio-technical
requirements for the use of web-based PPGIS in two municipal planning cases, Stockholm
region, Sweden, Journal of Environmental Planning and Management, 60(8), pp. 1366-1390.
doi:10.1080/09640568.2016.1221798.

Boonstra, B., & Boelens, L. (2011) Self-organization in urban development: Towards a new
perspective on spatial planning, Urban Research ¢ Practice, 4(2), pp. 99-122. doi:10.1080/
17535069.2011.579767.

Booth, P. (1996) Controlling Development: Certainty and Discretion in Europe, the USA and
Hong Kong, (Routledge: London).

Bostrom, R. P., Gupta, S., & Thomas, D. (2009) A meta-theory for understanding information
systems within sociotechnical systems, Journal of Management Information Systems, 26(1), pp.
17-48. d0i:10.2753/mis0742-1222260102.

Bostrom, R. P., & Heinen, J. S. (1977) MIS problems and failures: A socio-technical perspective,
part ILI: The application of socio-technical theory, MIS Quarterly, 1(4), pp. 11-28. doi:10.2307/
249019.


https://www.finlex.fi/fi/lainsaadanto/saadoskaannokset/2023/eng/431
https://www.finlex.fi/fi/lainsaadanto/saadoskaannokset/2023/eng/431
https://doi.org/10.1080/01944366908977225
https://doi.org/10.1080/09640568.2016.1221798
https://doi.org/10.1080/17535069.2011.579767
https://doi.org/10.1080/17535069.2011.579767
https://doi.org/10.2753/mis0742-1222260102
https://doi.org/10.2307/249019
https://doi.org/10.2307/249019

22 (& P.NUMMIETAL.

City of Espoo. (2024) My Espoo on the map resident survey responses. Available at https://hri.fi/
data/en_GB/dataset/mun-espoo-kartalla-kyselyn-vastaukset (accessed 15 June 2025).

Eilola, S., Jaalama, K., Kangassalo, P., Nummi, P., Staffans, A., & Fagerholm, N. (2023) 3D
visualisations for communicative urban and landscape planning: What systematic mapping of
academic literature can tell us of their potential? Landscape and Urban Planning, 234, 104716.
doi:10.1016/j.landurbplan.2023.104716.

ESPON DIGIPLAN. (2021) Final Report - Evaluating Spatial Planning Practices With Digital Plan
Data.

Fertner, C., Christensen, A. A., Andersen, P. S., Olafsson, A. S., Pree Stholm, S., Caspersen, O. H., &
Grunfelder, J. (2019) Emerging digital plan data - new research perspectives on planning
practice and evaluation, Geografisk Tidsskrift - Danish Journal of Geography, 119(1), pp. 6-16.
doi:10.1080/00167223.2018.1528555.

Finnish Environment Institute (FEI). (2024) Ryhti built environment information system.
Available at https://ryhti.syke.fi/en/about-the-system/ (accessed 4 April 2024).

Harsia, E., & Nummi, P. (2022) Ainutlaatuista, tdydentdvdd ja epamddréistd. Osallistiedon
hyodyntidminen kulttuuriympériston arvottamisessa Sipoon Nikkildssd (Unique, complemen-
tary and vague. Utilising participatory data in the valuation of the cultural environment in
Nikkild, Sipoo), Yhdyskuntasuunnittelu, 60(1), pp. 10-54. doi:10.33357/ys.119918.

Harsia, E., & Nummi, P. (2024a) Beyond the blind spot: Enhancing polyphony through city
planning activism using public participation GIS, Urban Planning, 9. doi: 10.17645/up.7096.
Harsia, E., & Nummi, P. (2024b) Urban planning as ‘great dialogue’? Developing polyphonic
planning practices in a process of hybrid participation, case Viiskorpi, Espoo, Finland, Planning

Practice and Research, 39(5), pp. 1-21. doi:10.1080/02697459.2024.2377232.

Harsia-Mikkola, E. (2025) Ambivalence, dialogue, representation - Polyphonic approach to urban
planning, Doctoral dissertation, Aalto University, 2025.

Healey, P. (2006) Collaborative Planning: Shaping Places in Fragmented Societies 2nd edition (New
York: Palgrave Macmillan).

Hersperger, A. M., Thurnheer-Wittenwiler, C., Tobias, S., Folvig, S., & Fertner, C. (2021)
Digitalization in land-use planning: Effects of digital plan data on efficiently, transparency
and innovation, European Planning Studies, 30(12), pp. 1-17. doi:10.1080/09654313.2021.
2016640.

Horelli, L., & Wallin, S. (2023) The renewal of the Finnish planning legislation as a strategy of
urban planning and development, The Land, 12(11), pp. 2085, doi:10.3390/land12112085.

Kahila-Tani, M. (2015) Reshaping the planning process using local experiences: Utilising PPGIS in
participatory urban planning, Doctoral dissertation, Aalto University, 2015.

Land Use and Building Act (Alueidenkayttolaki). (1999) Available at https://www.finlex.fi/fi/
lainsaadanto/saadoskaannokset/1999/eng/132

Mienpad, P., & Faehnle, M. (2016) Kaupunkiaktivismi Voimavarana (Urban Activism as
a Resource), Kvartti, 3/2016.

Mienpai, P., & Faehnle, M. (2021) Neljis sektori — Kuinka kaupunkiaktivismi haastaa hallinnon,
muuttaa markkinat ja laajentaa demokratiaa (The Fourth Sector - How urban activism chal-
lenges governance, transforms markets and expands democracy), Vastapaino, Finland.

Mattila, H. (2021) Nakymid Atlantin takaa. Miten maankdyton suunnittelun jarjestelmat voivat
tukea strategisuutta kaupunkisuunnittelussa? (Views from across the Atlantic. How can land
use planning systems support strategic urban planning?), Yhdyskuntasuunnittelu, 59(2-3), pp.
34-57. doi:10.33357/y5.99921.

Ministry of the Environment. (2020a) Interaction event (Vuorovaikutustapahtuma) in Plan
Information Model. Available at https://tietomallit.suomi.fi/model/rytj-kaava/class/
Vuorovaikutustapahtuma?ver=1.0.2&lang=en. (accessed 12 April 2025).

Ministry of the Environment. (2020b) Tulevaisuuden maankdyttopddtokset. Loppuraportti (Final
report of Future Land Use Desicions project), Finland: Ministry of the Environment.

Ministry of the Environment. (2022) Project Ryhti. Available at https://ym.fi/en/project-ryhti.
(accessed 28 June 2022).


https://hri.fi/data/en_GB/dataset/mun-espoo-kartalla-kyselyn-vastaukset
https://hri.fi/data/en_GB/dataset/mun-espoo-kartalla-kyselyn-vastaukset
https://doi.org/10.1016/j.landurbplan.2023.104716
https://doi.org/10.1080/00167223.2018.1528555
https://ryhti.syke.fi/en/about-the-system/
https://doi.org/10.33357/ys.119918
https://doi.org/10.17645/up.7096
https://doi.org/10.1080/02697459.2024.2377232
https://doi.org/10.1080/09654313.2021.2016640
https://doi.org/10.1080/09654313.2021.2016640
https://doi.org/10.3390/land12112085
https://www.finlex.fi/fi/lainsaadanto/saadoskaannokset/1999/eng/132
https://www.finlex.fi/fi/lainsaadanto/saadoskaannokset/1999/eng/132
https://doi.org/10.33357/ys.99921
https://tietomallit.suomi.fi/model/rytj-kaava/class/Vuorovaikutustapahtuma?ver=1.0.2&lang=en
https://tietomallit.suomi.fi/model/rytj-kaava/class/Vuorovaikutustapahtuma?ver=1.0.2&lang=en
https://ym.fi/en/project-ryhti

PLANNING PRACTICE & RESEARCH e 23

Ministry of the Environment. (2024a) Kaavatietomalli (Plan information model). Available at
https://tietomallit.suomi.fi/model/rytj-kaava/. (accessed 4 February 2024).

Ministry of the Environment. (2024b) Rakennetun ympériston padsanasto (Terminology of Built
Environment). Available at https://sanastot.suomi.fi/en/terminology/rakymp. (accessed 15 June
2025).

Ministry of the Environment. (2025) Luonnos hallituksen esitykseksi eduskunnalle uudeksi
alueidenkayttolaiksi [A draft proposal by the Government to Parliament for a new Land Use
Act]. Available at https://www.lausuntopalvelu.fi/FI/Proposal/Participation?proposalld=
€92c21ba-a798-43a0-9fel-1badb63ca95c. (accessed 15 June 2025).

Ministry of the Environment, Sitowise, Trimble, Symetri, & A E Partners. (2019) Kuntapilotti.
Loppuraportti. Final Report of Kuntapilotti Project (Finland: Ministry of the Environment).
Mumford, E., Mercer, D., Mills, S., & Weir, M. (1972) The human problems of computer

introduction, Management Decision, 10(1), pp. 6-17. doi:10.1108/eb000979.

Municipal law (Kuntalaki). (2015) Available at https://www.finlex.fi/en/legislation/collection/
2015/410

Nummi, P. (2025) Use of social media in urban E-Planning: A longitudinal study in Finland, in:
C. N. Silva. (Ed) Recent Advances and Prospects in Urban e-Planning, pp. 123-152 (IGI Global
Scientific Publishing) doi:10.4018/979-8-3693-5956-3.ch006.

Nummi, P., & Hapuoja, A. (2025) Does Co-development facilitate achieving interoperable plan-
ning tools? Experiences in the development of information model-based land use planning in
Finland, Computers, Environment and Urban Systems, 120, 120. doi:10.1016/j.compenvurbsys.
2025.102291.

Nummi, P., Harsia, E., Rossi, S., & Staffans, A. (2023) Participants’ experiences of hybrid public
participation, case viiskorpi framework plan, Espoo, Finland. The 18th International
Conference on Computational Urban Planning and Urban Management (CUPUM) 2023,
Montreal, Canada.

Nummi, P., Harsia, E., Tan, X., Kaskela, E., & Rossi, S. (2024) Overview of eParticipation in urban
planning in Finland: Practices and experiences before and after COVID-19 pandemic. 8th
International Conference on Urban E-Planning, Lisbon, Portugal (Virtual/Online).

Nummi, P., Prilenska, V., Grisakov, K., Fabritius, H., Ilves, L., Kangassalo, P., Staffans, A., &
Tan, X. (2022a) Narrowing the implementation gap, International Journal of e-Planning
Research, 11(1), pp. 1-22. doi:10.4018/ijepr.315804.

Nummi, P., Staffans, A., & Helenius, O. (2022b) Digitalizing planning culture: A change towards
information model-based planning in FinlandJournal of Urban Management12(1), pp. 44-56
do0i:10.1016/j.jum.2022.12.001.

Orlikowski, W. J. (2000) Using technology and constituting structures: A practice lens for studying
technology in organizations, Organization Science, 11(4), pp. 404-428, doi:10.1287/orsc.11.4.
404.14600. http://www.jstor.org/stable/2640412

Potts, R., Lord, A., & Sturzaker, J. (2024) Automatic for the people? Problematising the potential of
digital planning, Urban Studies, 61(12), pp. 2435-2451, doi:10.1177/00420980241238863.

Pulkkinen, J. (2025) Tyontekijoiden digitalisaatiovalmiutta mahdollistavat olosuhteet kuntien
tekniselld toimialalla (Enabling conditions of employee digitalization readiness in the Finnish
municipality technical sector), Doctoral dissertation, University of Lapland.

Purkarthofer, E., & Mattila, H. (2023) Country profile of Finland. Hannover. ARL Country
Profiles. Available at https://www.arl-international.com/knowledge/country-profiles/finland/
rev/3736. (accessed 11 June 2025).

Rossi, S. (2025) Towards Systematic Integration of Participatory Knowledge in Land-Use Planning
Practice, Doctoral dissertation, Aalto University, 2025.

Schlossberg, M., & Shuford, E. (2005) Delineating “public” and “participation” in PPGIS, URISA
Journal, 16(2), pp. 15-26.

Sieber, R. (2006) Public participation geographic information systems: A literature review and
framework, Annals of the Association of American Geographers, 96(3), pp. 491-507. doi:10.1111/
j.1467-8306.2006.00702.x.


https://tietomallit.suomi.fi/model/rytj-kaava/
https://sanastot.suomi.fi/en/terminology/rakymp
https://www.lausuntopalvelu.fi/FI/Proposal/Participation?proposalId=e92c21ba-a798-43a0-9fe1-1ba4b63ca95c
https://www.lausuntopalvelu.fi/FI/Proposal/Participation?proposalId=e92c21ba-a798-43a0-9fe1-1ba4b63ca95c
https://doi.org/10.1108/eb000979
https://www.finlex.fi/en/legislation/collection/2015/410
https://www.finlex.fi/en/legislation/collection/2015/410
https://doi.org/10.4018/979-8-3693-5956-3.ch006
https://doi.org/10.1016/j.compenvurbsys.2025.102291
https://doi.org/10.1016/j.compenvurbsys.2025.102291
https://doi.org/10.4018/ijepr.315804
https://doi.org/10.1016/j.jum.2022.12.001
https://doi.org/10.1287/orsc.11.4.404.14600
https://doi.org/10.1287/orsc.11.4.404.14600
http://www.jstor.org/stable/2640412
https://doi.org/10.1177/00420980241238863
https://www.arl-international.com/knowledge/country-profiles/finland/rev/3736
https://www.arl-international.com/knowledge/country-profiles/finland/rev/3736
https://doi.org/10.1111/j.1467-8306.2006.00702.x
https://doi.org/10.1111/j.1467-8306.2006.00702.x

2 P. NUMMI ET AL.

Staffans, A., Kahila-Tani, M., Geertman, S., Sillanpa4, P., & Horelli, L. (2020) Communication-
oriented and process-sensitive planning support. International Journal of e-Planning Research, 9
(2), pp- 1-20. doi:10.4018/IJEPR.2020040101.

Trist, E. L., & Bamforth, K.W. (1951) Some social and psychological consequences of the longwall
method of coal-getting: An examination of the psychological situation and defences of a work
group in relation to the social structure and technological content of the work system, Human
Relations, 4(1), pp. 3-38.

Valtonen, E., Falkenbach, H., & Viitanen, K. (2017) Development-led planning practices in a
plan-led planning system: Empirical evidence from Finland, European Planning Studies, 25(6),
pp- 1053-1075. doi:10.1080/09654313.2017.1301885.

Wallin, S. (2019) Managing Urban complexity - participatory planning, self-organization and co-
production of urban space, Doctoral dissertation, Aalto University, 2019.


https://doi.org/10.4018/IJEPR.2020040101
https://doi.org/10.1080/09654313.2017.1301885

	Abstract
	Introduction
	Background
	The digital transformation of land use planning in Finland
	Public participation in land use planning in Finland
	Socio-technical approach to information model-based planning
	Research questions, methods and data

	Results
	The (expected) impact of IM-based planning on public participation
	Social factors
	Actors, their roles and attitudes
	Interaction in planning
	Structures
	Cultures

	Technical factors
	Tasks and processes in participatory planning
	Technology: Ryhti IS and plan information model
	Data: Participatory data in IM-based planning


	Discussion
	A conceptual model for participatory data
	Participant’s objective
	Participant’s baseline information
	Participant’s proposal
	Participant’s feedback for the plan and planner’s response to participant’s feedback
	Interaction event’s connection to participatory data
	New actor: participant

	Limitations of the study

	Conclusions
	Acknowledgments
	Disclosure statement
	ORCID
	References

