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Abstract. Sovereignty and equity-seeking groups are poorly engaged in
municipal climate action planning due to various barriers. By using digital
technologies, these barriers may be partly overcome. Due to the multitude of
requirements regarding accessibility and simplicity, it is challenging to use or
design a single application. Instead, a combination of multiple technologies can
help overcome individual accessibility barriers and generate co-creative
relationships across all stakeholder groups, allowing all groups to be involved in
communication according to their accessibility needs. This study identifies
design principles for such digital engagement tools and technologies to improve
sovereignty- and equity-seeking groups' engagement within municipal climate
action planning. It also provides a toolbox for municipalities to support the design
of hybrid online-offline engagement systems with digital technologies. A design
science research approach is used to develop a method for analyzing engagement
systems.
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Introduction

Involving equity- and sovereignty-seeking groups (e.g., low-income groups, workers
affected by sustainability transitions [1]) in municipal decision-making processes for
Climate Action Planning/Plans (CAP/CAPs) is a significant undertaking that could be
supported using appropriate technology – information and communication technology
is broadly used to support governments in their functioning [2, 3]. Since the Club of
Rome's "Limits to Growth" report almost 50 years ago [4], more and more communities
are addressing the challenges of climate change for their citizens with CAP [e.g., 5–
10]. This requires a closer look at two issues: On the one hand, municipalities are faced
with the challenge of protecting their communities from the consequences [e.g., 6, 11].
On the other hand, cities and municipalities also play an important role in combating
climate change, as they directly influence the greenhouse gas emissions of their
operations and land use policies and zoning regulations [6, 10]. There are already many
municipalities around the world (e.g., Canada [6], Denmark [7], Germany and the
United Kingdom [8]), which are developing CAPs to address this challenge. Few CAPs,
however, consider social and racial equity and justice, although CAPs provide a good
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opportunity to address equity concerns [5]. At the same time, CAPs can also open up
barriers to equity, which is why such concerns should be considered [5]. In this context,
the term sustainability justice is often used, which refers to the consideration of the
interests of different social groups [12]. In addition, both current and future generations
and nature itself as a stakeholder group must be taken into account [13]. However, some
stakeholder groups are not sufficiently involved in the decision-making process on
municipal CAPs. This could lead to an imbalance, as actually all stakeholder groups
should be encouraged and supported by good governance to achieve sustainability
justice [12]. While stakeholder engagement is already well established in
environmental sustainability management [14], the study of stakeholder engagement to
achieve sustainability justice is a relatively new field. Stakeholder engagement can be
viewed from both a management and an ethical perspective [15]. The management
perspective deals with "the capturing of knowledge, increasing ownership of the project
by users, reducing conflict, encouraging innovation and facilitating spin-off
partnerships." From the ethical perspective, it can "enhance inclusive decision making,
promote equity, enhance local decision making and build social capital" [15].
Guyadeen et al. [6] have shown that stakeholder engagement and public participation
are relatively weak in most plans. According to the authors, there is more focus on
information rather than engagement and inclusion. A literature review by Leyden et al.
[16] showed that there is little consensus on how to make stakeholder engagement in
the public sector more inclusive and increase public participation - even with digital
tools. According to Pina et al. [17] and Pratchett et al. [18], three main advantages can
be generated through electronic participation: 1) by liberating people from the
constraints of time and place, more opportunities for participation can be created, 2)
this allows more groups of participants to be addressed, and 3) participation can be
improved through better availability of information. For example, research has already
shown that stakeholder engagement can be increased and value created through online
communities in various domains [e.g. 11, 19]. Online communities are technology
platforms that enable their members to exchange, collaborate or interact virtually
towards a common goal [20]. Online communities could help to improve engagement
by helping overcome geographical, temporal and organizational barriers [21]. While
overcoming barriers of time and place in online communities [22] seems obvious, the
question arises whether other barriers such as trust and participation [23] can also be
dissolved. It may be that digital technologies can potentially break down barriers to
entry and enable better engagement. Leist and Smith [24], argue that e-government
services are usually monopolies and therefore maximizing inclusion is important. A
lack of accessibility and inclusion, in contrast, can lead to the exclusion of certain
stakeholder groups, which could, in turn, jeopardize the stated goals of many CAPs,
such as a better exercise of liberal democratic values [25] and sustainability equity [5].
The design of digital technologies to support stakeholder engagement within municipal
CAP must therefore be done with strict accessibility and inclusivity in mind. To this
date, however, there is little research on how specific stakeholder engagement barriers
in CAP can be identified and classified, which could help to look for suitable solutions.
To ensure better inclusion of equity-seeking groups, and thus to improve sustainability
justice, the technologies used must meet the needs of these groups in terms of

accessibility, usability, and usefulness. Therefore, the following research question
(RQ) is addressed: How can engagement barriers for municipal climate change
planning be systematically characterized and classified?
By answering this research question, the ability of researchers and municipal
community engagement managers to select an appropriate technology for stakeholder
engagement in CAP without jeopardizing sustainability justice may be improved as a
better classification of barriers may help to improve and simplify the search of suitable
technical solutions to overcome these barriers.

2

Theoretical Background

2.1

Sustainability Justice within Municipal Climate Action Planning

CAP evolved in the 1990s and refers to two main areas: 1) the policy setting of goals
and actions to address climate change (e.g., reducing greenhouse gas emissions), and
2) actions to adapt to changes caused by climate change [9]. In this context, the
orientation of the Municipal CAP towards sustainability justice can be seen [e.g., 5, 26]
as it could be already shown that social inequalities can be reinforced by planning
activities [26]. For this, the three dimensions of inclusion, equity, and justice must be
taken into account [26]. Inclusion aims to involve as many different voices and
perspectives as possible in the decision-making process [26] – inclusion thus aims to
reach citizen participation. For example, by including equity- and sovereignty-seeking
groups (e.g., people experiencing homelessness, low-income groups, racialized groups,
immigrants, people with disabilities, indigenous people, 2SLGBTQIA+ and genderbased, youth, and workers affected by sustainability transitions [1]). Equity should
address the equal and fair distribution of opportunities and resources regardless of
personal background [26]. Justice addresses that minority groups are structurally
vulnerable and generationally disadvantaged in their cultural, political, and
socioeconomic rights [26]. In this study, we consider barriers to be factors that
compromise sustainability justice (in the dimensions of inclusion, equity, and justice).
2.2

Engagement Barriers Compromising Sustainability Justice

Barriers to citizen participation can be considered at different levels. Firstly, a lack of
institutional infrastructure and other reasons are attributable to the organization of a
state [27]. Secondly, Alemanno [28] describes various factors why citizens do not
participate in existing participatory processes. This study focuses on this second type
of individual barriers that can be traced back to individual citizens or stakeholder
groups. Basically, such individual barriers for non-participation can be divided into two
main categories: 1) "people are willing to contribute but are unable" and 2) "people
are able but unwilling" [28]. Among the reasons why citizens who are willing do not
participate are cultural and language barriers, socioeconomic status, and disabilities
[28]. However, the use of technology can also create new barriers due to disabilities the literature uses different terms for this (e.g., inclusive design, design for all, universal

access) [29]. Reasons for the second category may include lack of time, lack of trust in
policymaking, lack of incentives to participate and lack of interest in policy [28].
Alemanno [28] also mentions lack of awareness as a reason why certain stakeholder
groups are not seen in the participation processes [28], but he does not list it as a main
category. However, a lack of awareness should also be considered as a separate main
category for non-participation, as people could be willing and be able to participate but
are simply unaware of the possibility. Overall, it can be concluded that people do not
participate because they are either unaware, unwilling, or unable. The reasons for
these can again be divided into various subcategories. Attention should be paid to all
three causes.

3

Research Design

To answer the research question, we plan to apply a design science research (DSR)
approach following the principle guidelines of Simon [30], March and Smith [31], and
Hevner et al. [32]. The artifact to be created for this purpose consists of a taxonomy for
the classification of engagement barriers in the domain of municipal CAP. The users of
this artifact are primarily municipal community engagement managers concerned with
designing equal and just participation processes for all affected stakeholders. The
addressed problem is the simplification of the analysis of a complex problem domain
since, due to the nature of technologies or their use, different barriers can cause inequity
or injustice. To create this artifact, a taxonomy development method designed for use
in the Information Systems discipline [33, 34] is applied. This includes developing
appropriate dimensions and characteristics based on a literature review [33]. The
resulting artifact will subsequently be evaluated using the extended Build&Evaluate
pattern of Sonneberg and Vom Brocke [35]. We have chosen a Purely Technical
Artefact DSR evaluation strategy [36], as a taxonomy can be considered as purely
technical in nature and we assume that an application is only suitable in combination
with a corresponding application method – which has yet to be developed.

4

Artifact Design

Current literature on citizen participation, stakeholder engagement, and municipal CAP
was analyzed to define different dimensions and characteristics for clustering
engagement barriers in municipal climate change planning. An initial design can be
seen in Figure 1. Proposed dimensions are: Stakeholder Type – addressing who is
affected [e.g., 1, 37], Process Stage – addressing when participation is disrupted [e.g.,
9, 28, 37–39], Participation Type - addressing which kind of participation is hindered
[e.g., 37], Effect - addressing how equity and justice of participation between all
stakeholder groups is impeded [e.g., 1, 37] and Reason - addressing to what reason the
barrier is related [e.g., 28].
The characteristics of the dimension Stakeholder Type are drawn from a previous
literature review [1]. The determination of suitable characteristics for the dimension
Process Stage is somewhat more complicated since there is no consensus in the

literature on the different process stages [e.g., 37, 38]. However, all models in the
viewed literature have stages addressing planning, decision-making, implementation,
evaluation. The dimension Participation Type, which deals with the impact of
participation, can be characterized as information sharing, involvement, and
engagement or co-creation [37]. The characteristics of the dimension Reason derive
from the barriers already presented in the theoretical background section.
Obstacle to Participation
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Lack of incentives
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Lack of time
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Workers affected by
sustainbility transitions
Individuals

Figure 1. Initial design of the taxonomy for classifying engagement barriers in CAP
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Conclusion

Although the artifact has not yet been formally evaluated, consultations with the
involved stakeholders in the development process indicate the applicability and
suitability of the proposed artifact. We anticipate that in a more comprehensive formal
evaluation, we will be able to validate the artifact and further expand on the proposed
dimensions and characteristics. If the evaluation is positive, the taxonomy presented
can help municipal community engagement managers to identify and classify barriers
in their engagement processes. The following steps within the research plan include an
evaluation of the proposed artifact and developing a method to perform an analysis
using this taxonomy. This research contributes to the design of socio-technical systems
of citizen participation for CAP, as it helps to classify barriers – caused by technology
or for which a solution can possibly be found through technology. With the help of the
taxonomy, barriers can then be identified, for which, in turn, solutions can be sought
through classification using the taxonomy developed within this study. If necessary, by
identifying these barriers and appropriate solutions, higher sustainability justice can be
achieved within the CAP.
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