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Abstract

As governments at different levels — federal, state, and local — face complex societal challenges such
as climate change or the transformation towards smart cities, efforts to engage civil society in
decision-making and planning processes are increasing. However, not all citizens/residents are
equally involved and broad participation is sometimes absent. Two bodies of literature are especially
relevant to understanding potential barriers to participation that can lead to inequitable involvement
in digital public decision-making: citizen/resident participation and public open innovation. Both
must consider the reasons why residents may be unaware, unwilling, or unable to participate and
find new ways to approach them, especially those who are marginalized and historically
underrepresented. To assist practitioners and scholars in categorizing existing knowledge on barriers,
we used a design sciences research approach to create a taxonomy for classifying resident
engagement barriers in public open innovation. The final taxonomy consists of two dimensions and
14 characteristics. Public sector professionals, consultants and academics can use this taxonomy as a
shared language to identify potential barriers and improve their engagement with residents.
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1. Introduction

Municipalities are confronted with various complex challenges today, including responding to
accelerating climate change [e.g., 6, 20]. In tackling these challenges, municipalities seek to
engage residents in developing or evaluating new strategies [49]. However, not all residents
participate equally in these processes and not all residents are equally affected by proposed
actions [56]. Often, it is those who are already marginalized who are negatively affected and
whose voices are missing or the least heart [9, 14, 20, 51, 65]. To prevent potential injustice,
some municipalities are looking for better and more inclusive ways to engage with residents,
including using digital means of engagement [e.g., 57]. There are specific barriers to
participation that need to be understood to increase inclusion of certain stakeholder groups
[28]. With a better understanding of these barriers, better informed choices regarding the design
of engagement processes can be made.
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These considerations are also relevant in the context of public sector open innovation
processes. Open innovation refers to the incorporation of external knowledge sources [7]. We
found little scholarly work that systematically investigated and conceptualized barriers to
resident engagement in public open innovation processes. The existing literature on barriers in
this context is scattered and lacks a common conceptualization. Consequently, more research
on barriers on open innovation in the public sector is warranted [68].

The objective of the current research is to organize the existing knowledge about barriers in
public open innovation and investigate the different dimensions and characteristics of relevant
barriers. The results are organized within a taxonomy. Our research question (RQ) is: How can
different engagement barriers in public open innovation be categorized?

Such a taxonomy can assist in the classification and accumulation of existing knowledge,
thereby enabling comparison between studies and providing guidance for other researchers
conducting future research as well as for practitioners wanting to develop inclusive open
innovation processes. To conduct this research and develop the taxonomy we have used the
extended taxonomy design process (ETDP) [33]. The anticipated contributions of this taxonomy
would be twofold: First, it can be used as a common language to better understand, describe and
classify existing barriers and potential solutions to addressing the barriers. Second, it can be
used to develop better (digital) tools for participation or to improve existing ones with respect
to the identified barriers.

2. Theoretical background

2.1. Citizen/resident engagement

Citizen/resident engagement or participation and how it is exercised in a ‘good way’ has been
described in various ways [41]. Most relevant for our current context is its understanding as a
collaborative approach between different stakeholders to achieve a common goal with a
commitment to a shared set of values. This does not necessarily mean that everyone in the
community can or should participate, but that efforts are made to increase opportunities and
inclusiveness so that everyone who wants to can participate [4]. Several reasons are cited in the
literature for engaging in resident participation, such as exercising liberal democratic values
[28, 35], offering the opportunity to include more voices and perspectives that may not be heard
otherwise [3] and more aligning with the preferences of the residents [28]. Citizen participation
can take various forms and levels with different outcomes, ranging from pure manipulation
(where citizens have no power and are merely used to create the appearance of involvement)
to effective citizen control (where citizens have a high degree of power) [3]. Between these two
extremes, there are multiple sub-stages of how participation can take place, often referred to as
pure information exchange and consulting (e.g., via public hearings or discussions with
stakeholders [13]), involvement in decision-making (through polling, advisory committees, or
citizen/resident panels [13, 52]), or engagement/co-creation integrating residents also in the
solution design (e.g., in the form of community partnerships or comanaged projects [13]). Any
of these approaches bare the risk of unintentionally underrepresenting or excluding certain
stakeholder groups or individuals [e.g., 3, 28].



2.2. Public open innovation

Open innovation generally describes the use of external knowledge for an organization’s
problem-solving [7]. The public sector is one area where open innovation processes have been
promoted and applied [e.g., 16, 17, 30, 40]. Some scholars report mutual benefits for the both
the public sector organization and the residents, such as increased resident knowledge about
the process of implementing new policies, and cost savings for the government compared with
external consultants [38]. The open innovation paradigm related directly to citizen/resident
participation [e.g., 42, 54, 62]. One difference between the two is the tendency of open innovation
literature to focus more on problem-solving [e.g., 68] and the innovation outcome, especially
with the involvement of several actors from different stakeholder groups (residents/citizens,
universities, private sector) [e.g., 16, 30]. In this way, the open innovation paradigm has brought
new concepts and formats to the citizen/resident participation domain, such as civic hackathons
[e.g., 68], innovation contests [e.g., 48], and citizen-sourcing [e.g., 22, 54]. Open innovation in
the public sector can be differentiated into three forms: 1) public-to-public, 2) public-to-private,
and 3) public-to-citizen [42].

The literature suggests that some innovation approaches fail or are insufficient because of
barriers that somehow inhibit the innovation process itself [23] and/or hinder the participation
of residents. Such barriers to public open innovation approaches can be understood from two
perspectives: those within the orchestrating institutions [e.g., 15, 29, 37, 39] and those external
to them [29]. While previous studies have reported several barriers, little is known about how
different types of users are affected [59]. From an open innovation perspective, such barriers are
problematic because they can negatively affect the outcomes of solution design [e.g., 48, 68].

2.3. Resident participation barriers

While ICT offers a potential solution to overcoming some barriers that impede citizen/resident
participation, especially for marginalized and underrepresented groups [10, 11, 58], it can also
create barriers of its own [e.g. for people with computer anxiety [47], accessibility issues [31],
or lack of access to ICT [12]. Other reasons for non-participation include cultural and language
barriers, socio-economic status, or disability, leading to non-participation of residents [1]. At a
higher level of abstraction, these reasons for non-participation can be divided into three general
categories: 1) Unable [e.g., 1], 2) unwilling [e.g., 1, 24], and 3) unaware [e.g., 1].

Within these three categories, previous work has identified several barriers. For example,
individuals may be unable to participate because of language barriers, which can exist for both
non-native speakers [e.g., 10] and native speakers due to the rigid language often used [e.g.,
67]. Another example relates to traditional participation forms, such as public meetings, that
can be inefficient and ineffective in attracting residents’ interests or may be untimely, or time-
consuming, leading to low participation [10]. Unfortunately, the current literature on this topic
is scattered and lacks a common framework, which makes it more difficult to discern how the
various barriers relate to one another, a shortcoming we hope our taxonomy will alleviate.

3. Research method

We have chosen the extended taxonomy design process (ETDP) [33] to develop a taxonomy of
resident engagement barriers in public open innovation. Taxonomies are fundamental artifacts



or outputs of information systems research [21, 36, 43]. ETDP consists of six activities: I) Identify
problem and motivate, II) Define objectives of a solution, IIT) Design and development, IV)
Demonstration, V) Evaluation, VI) Communication [33]. Each activity comprises a number of
steps. For a comprehensive overview, please refer to the original publication [33].

Within the EDTP activity I) we have specified as follows: The phenomenon under study are
participation barriers for resident engagement in open innovation (EDTP step 1). The purpose is
to serve as a common language, facilitating a more comprehensive understanding, description,
and classification of existing knowledge (EDTP step 2). The target user group are scholars and
public sector professionals in the field of public open innovation (EDTP step 3).

Within the EDTP activity II) we have defined: In this case, the taxonomy is intended to
classify barriers to participation and engagement on the individual level in public open
innovation (EDTP step 4). We have applied the minimum objective and subjective ending
conditions proposed by Nickerson et al. [44:344] (EDTP step 5). However, we have specified the
objective ending condition, namely that at least one object is classified under every
characteristic of every dimension [44:344], to the extent that we have defined an ‘object’ as
empirical evidence. In other words, we have sought at least one study that describes the
apparent phenomena of a barrier in at least one dimension and one corresponding
characteristic.

Within the EDTP activity III) we have used a conceptual-to-empirical approach based on a
literature review to create the taxonomy [33]. In this approach the two dimensions, namely
‘barrier type' and 'barrier effect' were added. Furthermore, three main characteristics of the
dimension 'barrier type' have been added, namely 'unable’, 'unwilling', and 'unaware'. Within
the empirical-to-conceptual iteration, we used scholarly literature and an open coding [33] using
the software MAXQDA [32]. In total we have reviewed 32 scholarly studies (journal articles and
conference proceedings from the information systems and public management field). We
started with a sample of 11 scholarly articles from our initial literature review. We then
identified five additional relevant articles that we found using the database Scopus using the
keywords ‘public’ AND ‘open innovation’ AND ‘barrier’. Using a backward search by following
the references in this initial sample, we identified 16 more articles. We stopped the backward
search when we found saturation in the results. We started the initial inductive coding process,
utilizing the three primary categories (‘unable’, ‘unwilling’, ‘unaware’). We coded text
fragments that were formulated in a negative description where barriers were explicitly
mentioned (e.g., ‘lack of trust’, ‘unwilling’) as well as positive descriptions such as identified
actions to overcome barriers (e.g., ‘they need trust’, ‘willingness to participate’). This approach
is consistent with the view that barriers (seen as the absence of a resource) and success factors
(seen as the presence of a resource) are just two sides of the same coin’ [23].

Within the EDTP activity IV), we stopped when no new dimensions or characteristics were
added, merged or split within the last iteration and we successfully checked the other objective
ending conditions of Nickerson et al. [see 44].

As this study is ongoing research, we have not yet formally evaluated the taxonomy
according to EDTP activity V).



4. Preliminary results

The first dimension describes the exact ‘barrier type’ — or why participation is hindered. The
second dimension describes the ‘barriers effect’ on participation.

Within the dimension ‘barrier effect’, we have identified three main characteristics (being
‘unaware’, ‘unwilling’, or ‘unable’) and eleven sub-characteristics of this dimension, which are
explained in Table 1.

Unaware. Lack of awareness may stem from factors external to the participation system or
format, leading to the failure of well-designed systems during implementation or unmet
expectations. While some cases of unawareness can be resolved through marketing or word-of-
mouth, other issues may be deeply rooted in social systems and influenced by powerful actors
shaping individuals' self-perception within society [18].

Unwilling. This barrier type refers to why individuals who could participate choose not to
engage. For example, often due to a lack of trust in policymaking, change, or self-confidence,
or general disinterest. Strategies to overcome these barrier types may involve persuading
individuals to change their perspective or offering incentives if intrinsic motivation is absent.

Unable. Barriers related to being ‘unable’ to participate primarily stem from lack of
resources or access, which can include intangible resources like time, knowledge, and
information. Significant obstacles also include poorly designed or non-inclusive participation
systems (digital or cyber-physical), which can be challenging for individuals with disabilities or
those who cannot understand the provided language.

Table 1
Overview of barrier types

Barrier type/ Description and empirical examples

sub-type
Unaware
Lack of Individuals are unaware of the general possibility for participation [e.g., 29] and of specific
general participation activities regarding the time, place, and form in which they can participate.
awareness Empirical example:
= A study conducted on 19 civic hackathons in the United States: When Open Government
Data sources are published, people of civic society may not always be aware of the availability
of the different data sources or how to use them. Civic hackathons are often used to increase
awareness of data availability and promote data utilization within a specific problem
definition [68].
Lack of Individuals may be aware of the opportunity to participate in general, or even in a specific
ownership activity, but may not recognize their own need to participate [62], or may believe that they are
awareness not part of the target group because they lack a sense of ownership [8]. Such a lack of ownership
awareness could be related to a social status, where immigrants do not feel addressed by the term
‘citizen’ [e.g., 34].
Empirical example:
= A study using a quantitative survey conducted in the City of Seoul (South Korea): A sense of
ownership of the city or district was one of the most important factors expressed by the
survey participants [see 8].
Lack of Individuals are aware of the general opportunity to participate and see themselves as a target
efficiency/ audience; however, they are not aware of the capabilities that a new participation format or tools

can bring. This is primarily related to the use of new technology for participation formats. For
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example, new and emerging technologies may provide benefits to improve the participation
process, but these benefits may only be visible to a minority of technologically savvy individuals
[27].

Empirical example:

= A study on a new blockchain-based platform for urban planning, implemented for the City
of Berlin (Germany): It reported that the benefits and added value of complex technologies
such as blockchain are mostly clear only to a minority of tech-savvy users, and that
communication to non-expert users is a critical factor [see 27].

Individuals often mistrust the policymaking process due to beliefs that the government does not
act in their own interest [e.g. 1:33, 66] or that decisions are predetermined [60]. This skepticism
often stems from past policymaking failures where governments ignored public contribution
[29]. Reasons for this may include lack of commitment to change, past unreliability [37, 42], or
inability to manage numerous responses from residents at a large scale.

Empirical example:

= A study conducted in the City of Seoul (South Korea) using a quantitative survey instrument
reported that trust in the government is one of the main drivers for participation. Examples
included that the municipal government would maximize the benefits for its residents or try
to bridge the gap between social classes [see 8].

Individuals are generally not interested in politics/policy [e.g., 1:33] or a specific problem domain
[e.g., 60] and are therefore not interested in participating in policymaking.
Empirical example:

= A study regarding an online ideation platform in the State of Bavaria (Germany): Political
interest was the main driver for people to contribute ideas [see 26].

= A study on the public participation of the residents of the surrounding municipalities
regarding the ‘Drentsche Aa National Park’ (Netherlands): Some residents did not share the
same concerns as the initiators or did not see the need for action [see 60].

Individuals are only willing to participate if participation is incentivized [e.g. 1:33]. Such a barrier

may arise when intrinsic motivation is insufficient, but user interaction is desired to stimulate

the innovation process [53]. Also, marginalized communities, who have historically been

exploited, may expect compensation for their time as a sign of appreciation for their effort and

input.

Empirical example:

= A study conducted in the City of Linz (Austria) found that incentives were effective in
motivating residents to evaluate the ideas of others on an open ideation platform [see 53].

= An innovation contest in the City of Tampere (Finland) used monetary rewards as a
motivation tool. The study also reported that international students preferred the challenges
of large corporations as they saw it as an opportunity to showcase their skills for the job
market [see 48].

Individuals may have ideas or opinions about the decisions to be made, but they may not feel
comfortable or confident sharing their ideas or opinions with others [25]. This may also be
related to power differentials due to different levels of experience or status among different types
of participant groups (e.g., city officials and people experiencing homelessness).

Empirical example:

= A study on the design of a MOOC to encourage and train residents in co-creation approaches,
developed for the City of Milton Keynes (England), reported that learners stated that not
everyone would feel confident to post their own ideas on online platforms [see 25]. 3/21/21
1:36:00 AM

This type covers barriers that prevent individuals from accessing participation formats. While
offline participation was previously challenging due to location (e.g., for people living in rural
communities) [45] and physical limitations [1:33], ICT has aimed to increase accessibility by
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removing time and place constraints [38, 63]. However, ICT can also present new accessibility
barriers through design issues [46] or unequal technology access, often referred to as the 'digital
divide' [e.g., 37, 42, 54].

Empirical example:

= A study to test a newly developed web-based interactive map tool for informing planning in
Pilsen (United States): Many local residents did not have access to the internet and were
invited to the university lab [see 2].

The language used is foreign to the participants, so they cannot understand it or understand it
only poorly — mainly addresses non-native speakers [e.g. 10] or the language is too rigid and
therefore not feasible [e.g., 5, 39, 67] — mainly addresses native speakers.

Empirical example:

= A study about the open ideation platform challenge.gov of the central administration (United
States): Public managers stated that it was very important to make requests for proposals
understandable for amateur problem solvers in plain language, as the platform was intended
to include the general public, not just experts [see 39].

This type includes all barriers that relate to a difference in the knowledge, information [e.g., 29,
42], or skills [e.g., 5, 29, 37, 42] required to participate or that affect the effectiveness of
participation.

Empirical example:

= A study conducted on 19 civic hackathons in the United States: Civic hackathons have tended

to attract individuals with specific skills and knowledge about digital data and different
technologies, resulting in a lack of diversity and inclusiveness in the solution design [see 68].

This type encompasses barriers related to the timing and duration of participation activities. As
participation is typically a leisure activity for residents [54], some may not participate due to
competing social or economic responsibilities, such as working multiple jobs [e.g., 1], or
spending time with family, friends, or hobbies [54]. While ICT was previously seen as a time-
saving solution for physical participation formats [e.g., 38, 54], in digital settings it can also pose
a barrier depending on how time-consuming a task is [e.g., 23].

Empirical example:

= An innovation contest to develop novel digital services to make public transportation in
Stockholm (Sweden) more attractive: A lack of time and money to develop the submitted and
selected ideas to a prototype stage was one of the main reasons why participants dropped out
[see 23].

Within the dimension ‘barrier effect’, we have identified three main characteristics

(exclusion/restriction, disruption, impediment), which are listed in Table 2.

Table 2

Overview of barrier effects

Barrier
effect

Description and empirical example

Exclusion/
Restriction

Disruption

Participation is often exclusive or restrictive [60, 61]. Exclusion refers to people who cannot participate
because of barriers. Restriction is just another framing in which participation is only possible because
of the possession of certain resources, knowledge/skills, or status [60].

Empirical example:

= A study conducted on 19 civic hackathons in the United States: Civic hackathons have tended to
attract individuals with specific skills and knowledge about digital data and different technologies,
resulting in a lack of diversity and inclusiveness in the solution design [see 68].

When barriers occur at a later stage, they can disrupt the participation process so that full participation
is not possible as in other groups.



Empirical example:

= Aninnovation contest to develop novel digital services to make public transportation in Stockholm
(Sweden) more attractive: A lack of time and money to develop the submitted and selected ideas to
a prototype stage was one of the main reasons why participants dropped out [see 23].

Limitation A barrier may also limit how residents can participate or interact in a process compared with other
groups. Participation is therefore possible in principle, but to some extent what residents can
contribute is limited and may not fully represent their whole perspective.

Empirical example:

= A study of the public participation process for the municipal strategic planning ‘Shanghai 2035
Master Plan’ (China): The study reported that a wide variety of participation approaches were used
at different stages. However, while residents belonging to ‘social elite’ groups had more say in the
whole process, the participation of the broader public was limited to a questionnaire [see 50].

5. Discussion and conclusion

Ensuring equal and equitable participation opportunities for all stakeholders, especially those
who are underrepresented, is critical to achieving a just and sustainable society. Barriers to open
innovation have been studied before [e.g., 15, 37, 39], but a better understanding of the variety
of barriers is lacking. To support practitioners and researchers in identifying, analyzing, and
classifying existing barriers and possible solutions, we have developed a taxonomy to structure
the existing knowledge base. For government actors, our taxonomy offers a new perspective on
how to analyze current processes and identify existing barriers. It can also be used as a
systematic approach to guide evaluations of participation processes. In this regard, the types of
barriers can help as a checklist to determine if current systems have taken these factors into
account. The main limitation of this study is that the taxonomy was developed solely based on
scholarly literature. While this approach is acceptable, the taxonomy could benefit from other
qualitative data such as interviews [33]. Future research could use this structure in a systematic
literature review [64] to identify gaps in the literature. Furthermore, the dimensions and
characteristics may be extended by the nature of taxonomies as new characteristics appear that
were not previously considered [44]. For example, different characteristics could appear in other
nations or cultural contexts, such as other not yet identified stakeholder groups or socio-
economic factors that influence the possibility to participate.

We hope that the taxonomy is beneficial to both practitioners and scholars alike. For
example, our taxonomy could serve as descriptive knowledge, helping to guide design science
approaches in the definition of the problem space or to characterize its contribution [19] by
structuring the phenomenon of interest [33].
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