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Employing advanced statistical methods on qualitative data, this study explores territorial clusters of munici-
pality leaders (ML) and educational leaders (EL) in Hungary, based on their sustainability priorities. It assesses
how these clusters influence stakeholder engagement strategies and decision-making across local, national, and
global scales. The analysis reveals synergies and divergences between ML and EL, emphasizing their combined
potential in addressing the socio-economic and environmental facets of sustainability. The findings highlight the

importance of collaborative ML and EL efforts in fostering systemic change underscoring the pivotal role of local
actors in multilevel governance for sustainable development.

1. Introduction

In an era marked by escalating environmental challenges and the
imperative of sustainable development (Jabareen, 2008), under-
standing the dynamics of sustainability transition becomes crucial. This
understanding has to be grounded in several key theoretical frame-
works. The concept of systemic change, as discussed in sustainability
literature (Oates, 2021; Abson et al., 2017), highlights the inter-
connected nature of social, economic, and environmental systems and
the need for holistic approaches to sustainable development. The theory
of multi-level governance (Bryson, 2004; Kumar et al., 2016) provides a
lens through which to view the complex interactions between different
levels of decision-making and stakeholder engagement in sustainability.
The concept of stakeholder engagement in sustainability (Bryant and
Thomson, 2021; Bandari et al., 2022) is crucial to understanding the
roles and influences of different actors. Collaboration theory focuses on
how synergies can emerge when stakeholders with different values
work for a common goal (Chrislip and Larson, 1994; Bowen, 2005). Our
inquiry links grassroots perspectives with these overarching sustain-
ability frameworks, thus offering a novel contribution to the discourse
on sustainability transitions and governance.

Amidst these varied actors, local stakeholders, particularly ML and
educational leaders EL, are pivotal agents of change. Their deep-rooted
community connections enable them to tailor sustainable solutions that
resonate locally. ML, often at the forefront of decision-making in
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sustainability initiatives, have a significant policy influence (Lahteenoja
et al., 2021). EL shape future generations' perspectives on sustainability
(Castillo-Rivero et al., 2023). Their collaboration has the potential to
address local needs while aligning with broader Sustainable Develop-
ment Goals (SDGs), demonstrating the synergy of local actions in the
global sustainability context (Biermann et al., 2017, Breuer et al.,
2019). They are integral to localizing the implementation of these
goals, translating global objectives into actionable community in-
itiatives and play a crucial role in engaging communities, raising
awareness about SDG-related issues, and mobilizing local action.

Their distinct sustainability values and priorities are hypothesized to
reflect a diverse range of approaches to sustainability, influenced by their
unique roles and responsibilities and the territorial level under ex-
amination. Clustering them based on their sustainability values (Celliers
et al., 2023) is not merely an academic endevour; it has profound policy
implications. Recognizing the varying priorities for the different terri-
torial levels can contribute to the development of a comprehensive and
integrated approach to sustainability, bridging the gap between local
actions and broader national and global goals (Bruyninckx, 2009;
Pomeroy and Douvere, 2008). Our approach aligns with the multi-level
perspective on sustainability, highlighting the role of local actors in the
broader sustainability narrative and how their actions and decisions in-
tersect with national and global sustainability goals.

Based on these theoretical foundations our study aims to answer the
following research questions:
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1. How do the identified clusters of sustainability values and priorities
among ML and EL complement each other across local, national, and
global scales, and what implications does this have for enabling systemic
change in sustainability practices through synergistic collaboration of the
two groups?

2. In what ways can stakeholder engagement strategies be tailored to align
with the distinct priorities of ML and EL clusters, facilitating collaborative
efforts towards systemic sustainable transition?

3. What is the significance of the clusters for multi-level governance?

4. How do the clusters’ values and priorities align with the main strategic
sustainability priorities of Hungary?

2. Literature review
2.1. Theoretical grounding

Numerous studies have warned that without systemic change in-
volving large scale societal, economic an environmental transforma-
tion, our common future is at considerable risk (Woltering et al., 2019;
Scoones et al., 2020). Jdnicke (2017) points out that in an increasingly
multy-level global governance system it is crucial to support lower level
initiatives and stimulate horizontal dynamics. This latter is possible
through effective stakeholder engagement (Goodman et al., 2017;
Gonzalez-Porras et al., 2021; Moodie et al., 2022) resulting in more
synergistic collaboration of key stakeholder groups (Lasker and Weiss,
2003). Lasker and Weiss (2020:122) explain this synergy as ”... a key
indicator of a successful collaborative process because it reflects the extent to
which a partnership can accomplish more than any of its individual parti-
cipants and become a whole that is greater than the sum of its parts.” For
this synergy to manifest mapping collaborators sustainability values
and priorities is inevitable. It is emphasized by Videira et al. (2012) in a
study on how stakeholder engagement in participatory sustainability
projects is built on assessing stakeholder priorities, worldviews and
values.

2.2. Segmentation by territorial scale

While existing literature provides substantial insights into stake-
holder sustainability priorities (Chowdhury et al. 2019; Fischer et al.
2020; Tapaninaho and Kujala, 2019), there remains a significant gap in
understanding how these priorities vary across different territorial
scales (Allen et al. 2023). Research shows that individuals often exhibit
significant discounting tendencies, prioritizing immediate locality is-
sues over those perceived as distant (Lengyel et al., 2019; Sargisson and
Schoner, 2020). This knowledge can ensure that policies are not just
top-down impositions but are informed by the nuanced understanding
of local perceptions, leading to more effective and culturally sensitive
sustainability initiatives (Pyhéla et al., 2016).

2.3. Relevance of local stakeholders

It is hard to overstate the importance local actors play in the success
of sustainability efforts at any territorial level (Vazquez-Barquero and
Rodriguez-Cohard, 2019; Ansell et al., 2022). Local stakeholders often
serve as a bridge between the community and higher governance levels
acting as ,,scale-crossing brokers”, a term used by Ernstson et al. (2010)
to denote actors involved in strategic networking with actors of other
territorial scales. Their perspectives can help tailor national and global
sustainability strategies in a way that resonates with local communities,
enhancing public engagement and support for such initiatives. It is all
the more important as local governments tend to redefine national
policies to better suit local needs (Falleth and Hovik, 2009). Under-
standing local actors’ views on national and global issues can uncover
unique sustainability solutions that may be overlooked in top-down
approaches. This grassroots perspective is essential for fostering in-
novation in sustainability practices, as local actors are often more adept
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at identifying and leveraging local resources and strengths (Smith and
Stirling, 2018).

2.4. Focus on municipality and educational leaders

While the majority of segmentation studies in the sustainability
domain have focused on the general public and have sought to measure
attitudes towards the environment and climate change (Poortinga and
Darnton, 2016; Zimmermann et al. 2012), specific stakeholder groups
have also been targeted (Han et al. 2020; Jones et al. 2019; Lajimi,
2021; McLeod & Hine, 2019). Earlier literature has pointed out the
essential role of ML and EL as central stakeholders (Miiller et al., 2020;
Cebrian et al., 2022; Rivas et al., 2022) in sustainability efforts. Miiller
et al. (2020) underscore the importance of the role EL play in shaping
the values and mindset of future generations through their decisions
concerning education for sustainable development (ESD). At the same
time Rivas et al. (2022) discuss how bottom-up collaboration of ML is
instrumental in the implementation of the global agenda. Cebrian et al.
(2022) used open ended questions to examine the commitment of 36
Catalonian principals to sustainable practices and concluded that pro-
fessional development programs are needed to develop EL sustain-
ability competencies. Various clustering methodologies are used in
studies aimed at ML (Giacomini and Simonetto, 2020; Troisi and
Alfano, 2022) and EL (Pedersen et al. 2019; Rinne et al. 2016). How-
ever, to the best of our knowledge, no segmentation of these two sta-
keholder groups has been conducted on nation-wide probability sam-
pled qualitative datasets in the field of sustainability research. Our
study is to fill this research gap.

3. Methodology
3.1. Data collection process

Our research employed a comprehensive contact list available
through Hungarian ministries, enabling probability sampling and the
development of a robust dataset. We specifically targeted municipality
leaders (ML) and educational leaders (EL) to assess their sustainability
values and priorities across local, national, and global territorial scales.
Open-ended questions were used to encourage detailed responses, with
anonymity maintained to minimize biases. The same question was
asked in connection with the three territorial levels: ,,Name the three
most important sustainability priorities (in order of importance) that you
think are necessary for the long term survival of Your Settlemet/Your
Country/Global Human Civilization. There is no length constaint to the
answers.”.

Invitations sent in three waves during April and May 2023 resulted
in a response rate of 12.84% (405 valid questionnaires) from munici-
palities and 7.75% (433 usable questionnaires) from schools. In ML,
68%, in EL, 18% of the sample are males. The mean age in both EL and
ML is 34. In ML, 33% have a bachelor degree or higher, while in EL it is
66%. Fig. 1. shows how respondents are distributed across the NUTS II
regions.

Respondents appear to be distributed across Hungary's NUTS II re-
gions with some degree of evenness, suggesting a diverse yet relatively
balanced participation in the study from administrative regions of
varying levels of development.

3.2. Data processing and analysis

To preserve the accuracy and original meaning of the responses, we
employed the back translation methodology (Chen and Boore, 2010). For
the content analysis, we utilized an inductive coding approach (Thomas,
2006; Chandra and Shang, 2019) with the first author overseeing the
entire coding process. The units of analysis were value priorities or
"meaning units" extracted from the respondents' answers, which were
then transformed into codes. Krippendorff's alpha (Krippendorff, 2004)
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Fig. 1. Distribution of respondents across NUTS II regions.

Table 1

Example responses and anchor samples of coded categories.
Anchor samples Categories
keeping young people here demography
self-restraint reduce consumption

responsible local authorities
drastically changing the human-nature

local government
change mindset,

relationship, everyone should understand environmental
and respect that "The Earth is not inherited protection, future
from our fathers, but borrowed from our generations
grandchildren”

money freely available for investment economy

protecting freshwater resources, reducing waste water protection, reduce
very drastically pollution

changing people's mentality

expanding selective collection options
reducing the cost of solar investments
mitigating the factors of climate change
financial recognition of an honestly done job
appropriate education and training systems

change mindset
waste management
green technology
climate protection
decent wages
education

was used to assess interrater reliability, reaching a satisfactory level in
the final assessment (k-alpha = 0.80, p < 0.05). Anchor samples are
provided in Table 1. The number of categories within a cell varies based
on the length and complexity of the original responses.

3.2.1. Non-negative matrix factorization and clustering

Because of our data’s non-negativity, overlap, unknown number of
clusters, and correlations, Non-negative Matrix Factorization was em-
ployed to discover hidden thematic structures within the dataset (Xu
et al., 2003; Naik, 2016). These steps were followed:

1. Preprocessing and Term-Document Matrix: The initial data pre-
processing involved removing irrelevant information and noise from
the corpus. A term-document matrix (X) was then generated using
the 'tm' package in R, where each row represented a term, and each
column represented a respondent.

2. Application of NMF: NMF was applied to the term-document ma-
trix using the 'NMF' package in R. This process identified underlying
topics in the responses, grouping subcategories into clusters and
associating respondents with the most relevant topics. The algo-
rithm generated two non-negative matrices: U for terms and V for
respondents, facilitating thematic and respondent clustering.

3. Cluster Validation and Determination: To validate and determine
the appropriate number of clusters, the 'Nbclust' package in R was
used. We employed three cluster quality measures (Silhouette, C-
index, Dunn) and three methods (Ward, K-means, and complete
linkage) for this purpose.

3.2.2. Multiple Correspondence Analysis (MCA) for visualization

MCA is a powerful tool for examining the relationship between
qualitative data and capturing patterns geometrically within the dataset
(Bock, 2011; Costa et al., 2013). This statistical technique is designed
for exploring and visualizing relationships between categorical vari-
ables in a dataset (Benzécri, 1973). In our study, MCA was used to
analyze the patterns and associations between the various clusters and
their corresponding sustainability values and priorities. The primary
function of MCA in our research was to reduce the dimensionality of the
clustered data, simplifying it into a form that can be easily visualized
and interpreted. MCA achieves this by transforming the data into a
lower-dimensional space where each point represents a cluster, al-
lowing us to identify patterns and relationships among them. The steps
followed were:

1. Input Data for MCA: After completing the NMF process and clus-
tering, the resulting data, particularly the matrices U (terms) and V
(respondents), were prepared as input for Multiple Correspondence
Analysis. This step involved organizing the clustered data in a way
that would be suitable for MCA.

2. Visualization with Moon Plots: The results of the MCA were then
visualized using moon plots, a type of graphical representation that
helps in illustrating the relationships and distances between clusters.
These plots were created using the 'rthmlMoonPlot' and 'plotrix’
packages in R, providing a clear and intuitive visualization of how
different clusters relate to each other in the context of sustainability
values and priorities. The categories, when positioned near the
epicentre of the moon plot, exhibit analogous characteristics to the
average pattern, denoting minimal deviation from the central pro-
pensity. In contrast, categories stationed farther from the nucleus,
closer to the circle's fringe, embody distinct attributes or indicate a
larger variance from the average pattern. The spacing between ca-
tegories signals their mutual likeness or contrast in terms of co-oc-
currence patterns among respondents. Categories with close terri-
torial association typically co-occur more often than predicted by
chance. The nearness of categories also infers a higher level of
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Fig. 2. ML EL clusters at local level.

internal coherence and uniformity within the cluster, thereby ren-
dering it more distinct from other groupings.

4. Results

In the following sections clusters are identified and briefly de-
scribed. The values in brackets after category names are cluster weights
obtained during the NMF process and not depicted on the moon plots. A
category with a higher weight indicates that it is a defining feature of
that cluster and has a high degree of association with the other cate-
gories within that cluster. Moon plots are not described in detail as they
are self explanatory. For space constraints only categories with NMF
weight higher than 0.01 are displayed. Fig. 2 showcases the outcomes
of NMF and MCA conducted at the local level.

4.1. ML clusters at local level

‘Systemic Sustainability Advocates’ (Cluster 2): Prioritizing 'en-
vironmental protection' (0.166), 'economy' (0.105), and 'water man-
agement' (0.081), this cluster embodies a balanced sustainability ap-
proach. 'Change mindset' (0.073) and 'green technology' (0.071) signal
a drive towards ecological transformation.

'Socio-economic Development Advocates' (Cluster 5): This cluster
foregrounds 'jobs' (0.381), indicating the priority given to employment.
The focus on 'education' (0.12) and 'decent wages' (0.071) underlines an
emphasis on personal growth and fair compensation. 'Health care' (0.055)
and a 'liveable environment' (0.054) reflect a concern for overall welfare.

'Power Balance and Social Development Advocates' (Cluster 3):
This cluster significantly values 'state support' (0.269) coupled with
local 'revenues' (0.198), indicating a nuanced perspective on the in-
terplay between central and local financial systems. The concurrent
emphasis on 'local autonomy' (0.102), 'local government' (0.077), and
central 'government' (0.074) underscores a desire for a balance of
power between local and central authorities.

'Infrastructure and Community Development Advocates'
(Cluster 1): This cluster prioritizes infrastructure, evident from a sub-
stantial NMF weight of 0.528. 'Roads' (0.055) and 'community building'
(0.04) reinforce the focus on community connectivity. 'Public safety'
(0.021) and 'local institutions' (0.026) reflect a commitment to social
order and local governance.

'Population Growth Advocates' (Cluster 4): The primary focus in
this cluster is 'demography' (0.661), signifying a profound interest in
changing the negative population trends and dynamics. 'Services'
(0.073) and 'local businesses' (0.028) are indicative of a concern for
community welfare and economy.

4.2. EL clusters at the local level

'Socio-economic Development Advocates' (Cluster 1): This cluster
displays a strong emphasis on job creation (0.25) and demography
(0.134), highlighting a focus on economic stability and population
dynamics. The importance of education (0.09) and infrastructure
(0.056) demonstrates a commitment to societal development.

'Green Initiatives Advocates' (Cluster 2): The focus of this cluster
on 'green technology' (0.218), 'waste management' (0.19), and 'reduce
pollution' (0.123) demonstrates a potent commitment to environmental
preservation, further reinforced by the importance given to 'green
space' (0.084), 'energy management' (0.043), 'restrict cars' (0.031), and
'water management' (0.029).

'Systemic Sustainability Advocates Plus' (Cluster 3): The domi-
nant emphasis on 'change mindset' (0.244) and 'education for sustain-
ability' (0.155) suggests a transformative approach towards sustain-
ability. The roles of 'local government' (0.110) and 'state support'
(0.088) are acknowledged, revealing the importance of governing
bodies in implementing sustainable policies.

4.3. Clusters at the country and global levels

Although the clusters of ML and EL, in the context of both the
country and globally, might not provide instantly actionable data, they
do furnish valuable insights into their ambitions, concerns, and broader
perspectives on sustainability. These insights can influence discussions
and decision-making processes, ultimately leading to more harmonized
sustainability initiatives across various scales. Figs. 3 and 4 present the
NMF-based MCA results at the country and global levels.

4.3.1. ML clusters at the country level

'Paternal Governance and Social Development Advocates'
(Cluster 1): This cluster places significant emphasis on 'government'
(0.502), suggesting a strong reliance on central governance. The pre-
sence of 'mational autonomy' (0.044) and 'local autonomy' (0.028) in-
dicates a balance of power desired across different governance levels.

'Systemic Sustainability Advocates Light' (Cluster 2): This cluster
privileges 'economy' (0.352), but respect for 'environmental protection'
(0.084) and adoption of 'green technology' (0.039) hint at an eco-con-
scious economic paradigm.

'Socio-economic Development Advocates' (Cluster 3): This cluster
underscores the primacy of 'jobs' (0.192), fair pay with 'decent wages'
(0.167), and 'demography' (0.154), suggesting a focus on sustainable
economic growth and population dynamics. 'Health care' (0.048) un-
derlines the importance of public health.
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Fig. 3. ML and EL clusters at country level.

4.3.2. EL clusters at the country level

'Socio-economic Development Advocates' (Cluster 1): This cluster
reflects a balanced socio-economic approach, with 'decent wages'
(0.128) and 'jobs' (0.091) indicating a focus on equitable economic
growth. It acknowledges 'government' (0.11) and 'education' (0.098) as
pivotal to this development. 'Economic development' (0.072) and 'de-
mography' (0.063) point to a broad societal focus.

'Systemic Sustainability Advocates Plus' (Cluster 2): 'Change
mindset' (0.263) and 'education for sustainability' (0.236) underscore
the importance of cognitive shifts and informed citizens.
'Environmental protection' (0.147) illustrates the eco-conscious focus,
whereas 'reduce consumption' (0.028) and 'future generations' (0.026)
indicate an intent for resource conservation and long-term sustain-
ability.

‘Environment-centric Economic Development Advocates'
(Cluster 3): 'Green technology' (0.333) is most emphasized, pointing to
a commitment to innovation for environmental betterment.
Governmental roles, such as 'state support' (0.083) and 'EU support'
(0.081), indicate the importance of institutional backing. The promi-
nence of 'waste management' (0.079) and 'reduce pollution' (0.071)
underscores an eco-conscious ethos.

4.3.3. ML clusters at the global level
'Social-Centric Sustainability Advocates' (Cluster 1): This cluster
shows a strong focus on 'peace' (0.19) and 'reduce inequality' (0.167),

a) municipality leaders

signalling a desire for social harmony and equitable distribution of
resources. The importance of 'international cooperation' (0.109) and
'tolerance' (0.052), highlight an emphasis on global solidarity and
mutual respect.

‘Green-centric Sustainability Advocates’ (Cluster 2): This cluster
demonstrates a dominant focus on 'environmental protection' (0.523).
The presence of 'demography' (0.057) and 'economy' (0.032) suggests a
holistic approach, combining ecological concerns with socio-economic
realities.

Systemic Sustainability Advocates Plus' (Cluster 3): This cluster
strongly emphasizes 'change mindset' (0.238) and 'reduce pollution'
(0.117), indicating a transformative approach towards environmental
stewardship. It advocates for lessening consumption levels (reduce
consumption', 0.106) and leverages 'governments' (0.065) to drive
change.

4.3.4. EL clusters at the global level

‘Socio-environmental Development Advocates' (Cluster 1): This
cluster is highlighted by a strong commitment to 'environmental pro-
tection' (0.322) and global harmony as reflected by 'international co-
operation' (0.103) and 'peace' (0.079). The roles of 'governments'
(0.046) and emphasis on 'reduce inequality' (0.046) signify a recogni-
tion of social justice and policy intervention.

'Environment-centric Sustainability Advocates' (Cluster 3): This
cluster emphasizes environmental conservation, underscored by reduce

b) educational leaders
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Table 2
Cluster types and their transformative potential.
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Systemic Sustainability Plus

Systemic Sustainability

Systemic Sustainability Light

Environment-centric Sustainability

Transformative pole

Green initiatives ELlocal
Socio-environmental Dev. ELglobal

Social-centric Sustainability MLglobal
Environment-centric Economic Dev. ELcountry

Power Balance and Social Dev. MLlocal

Population Growth MLlocal

Socio-Economic Dev. ELlocal ELcoun MLlocal MLcoun

Infrastructure and Community Dev.
Paternal Governance and Social Dev.

Business As Usual pole

pollution' (0.413) and sustainable technologies like 'green technology'
(0.127). 'Waste management' (0.082) and 'water protection' (0.036)
convey an eco-conscious agenda.

‘Systemic Sustainability Advocates Plus’ (Cluster 3): This cluster
highlights the importance of altering attitudes with 'change mindset'
(0.339) and 'education for sustainability' (0.184) at its core. It advocates
for reducing consumption levels (0.112), suggesting an emphasis on
mindful resource use. The presence of 'demography' (0.024) and 'eco-
nomic development' (0.012) suggest a comprehensive approach to
sustainable change.

4.4. Summary of clusters

Table 2 depicts cluster types of ML and EL, also marking at which
territorial scales the type of clusters appears. The table shows how the
various clusters are ordered from the most “transformative ones” to the
most “business as usual” types.

An analytical comparison of ML and EL clusters across local, na-
tional, and global scales reveals compelling patterns and disparities.
Locally, clusters associated with ML demonstrate a greater emphasis on
social facets of sustainability. This reflects their responsibility as elected
representatives charged with addressing immediate societal needs and
guaranteeing the welfare of their constituents. These results resonate
with the findings of a survey of Dlabac et al. (2022) predicated on
Fainstein’s (2014) concept of a 'Just city', as it indicated that 'economic
growth' and the 'development of social policies' were of the utmost
importance across four city ML clusters. In comparison, clusters asso-
ciated with EL at the local level exhibit a more significant focus on the
environmental dimension. This is likely influenced by the integration of
environmental education in the Hungarian National Curriculum (Borsos
et al., 2018), and the pivotal role of EL in influencing educational
practices and school culture. Notwithstanding the abundance of re-
search into EL sustainability perceptions within educational contexts
(Cebrian et al., 2022; Mogren and Gericke, 2019), no study has hitherto
explored their perspective on the long-term sustainability of their set-
tlements.

On the national scale, both ML and EL acknowledge the significance
of national and regional actions, policies, and initiatives in propelling
sustainability efforts. However, ML clusters on this scale place more

emphasis on governance and policy-related elements, reflective of their
role in local policy implementation (Ladner et al., 2016). In contrast, EL
clusters provide a more balanced view of socio-economic and en-
vironmental values indicating an appreciation of the broader societal
and environmental repercussions of national policies and initiatives.

At the global level, both ML and EL recognize the indispensability of
a systemic approach to sustainability, which extends beyond local and
national perimeters (Clayton and Radcliffe, 2018). Their clusters,
however, diverge in emphasis. ML clusters predominantly focus on
social aspects at the global level, echoing their roles as community
leaders and their understanding of the global consequences of social
inequality and conflict. Conversely, EL clusters manifest a marked
emphasis on environmental aspects, indicative of their roles in ad-
vocating environmental education and their understanding of global
environmental challenges.

The ranking list presented provides a spectrum of sustainability
perspectives, ranging from transformative to more traditional ap-
proaches. At the “transformative pole”, we find 'Systemic Sustainability
Plus, 'Systemic Sustainability’, and 'Systemic Sustainability Light'.
These clusters represent a comprehensive, forward-thinking approach
to sustainability, emphasizing the interconnectedness of social, eco-
nomic, and environmental dimensions (Chen et al., 2018; Wiek et al.,
2012). They embody the essence of sustainability transition, advocating
for a systemic shift in societal structures and practices. Towards the
"business as usual" pole, categories like 'Socio-Economic Development',
'Infrastructure and Community Development', and 'Paternal Govern-
ance and Social Development' are found. These represent a more con-
ventional approach to sustainability, prioritizing immediate societal
needs and economic development. They reflect a perspective where
sustainability is seen as compatible with existing societal structures and
practices.

5. Discussion
5.1. Adressing the first research question
Locally, the possible collaboration of the diverse ML and EL clusters

offers a multifaceted approach to systemic change. By combining the
strengths of ML's 'Systemic Sustainability Advocates', 'Socio-economic
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Development Advocates', and 'Infrastructure and Community
Development Advocates' with EL's 'Green Initiatives Advocates' and
'Systemic Sustainability Advocates Plus', a comprehensive and balanced
sustainability model emerges. This model addresses environmental
protection, economic resilience, and social well-being in unison, es-
sential for a holistic sustainability transition. ML's initiatives in urban
planning and resource management (Haus and Erling Klausen, 2011)
can be effectively complemented by EL's efforts in integrating sustain-
ability education and awareness programs (Kadji-Beltran et al., 2013).
This combination ensures that while environmental and infrastructural
concerns are addressed, there is also a strong underpinning of sus-
tainable education and technological innovation. Such a collaborative
approach aligns with SDGs 4, 6, 7, 13, and 15.

At the country level, strategies should focus on elevating local insights
into broader policy discussions, ensuring that national sustainability in-
itiatives reflect the combined economic, environmental, and educational
priorities of ML and EL. This could involve creating platforms for local
leaders to contribute to national policy-making processes. ML's 'Paternal
Governance and Social Development Advocates' and 'Systemic Sustainability
Advocates Light' align well with EL's 'Socio-economic Development
Advocates' and 'Systemic Sustainability Advocates Plus'. This alignment re-
flects a shared emphasis on balanced socio-economic growth, respect for
environmental protection, and a reliance on effective governance. The ML's
focus on government and national autonomy complements EL's emphasis on
education for sustainability and cognitive shifts, suggesting that a well-
governed, educated society is essential for sustainable development. This
approach aligns with SDGs 4, 8, 13.

At the global level, there should be engagement with international
forums and sustainability dialogues to leverage the insights of these
local insights. This approach highlights the critical role of local actions
and perspectives in shaping global sustainability outcomes, under-
scoring the importance of grassroots initiatives in international policy
arenas. The complementarity of clusters becomes even more pro-
nounced at this level. ML's 'Social-Centric Sustainability Advocates' and
'Green-centric Sustainability Advocates’ dovetail with EL's 'Socio-en-
vironmental Development Advocates' and 'Environment-centric
Sustainability Advocates'. This synergy highlights a collective focus on
environmental protection, social harmony, and international coopera-
tion, crucial for addressing global sustainability challenges. The ML's
and EL's shared emphasis on peace, international cooperation, and
environmental protection signals a common understanding of the in-
terconnected nature of global sustainability issues. This global per-
spective is critical for achieving SDGs 10, 13, 17.

The apparent cross-scale complementarity underscores the potential for
ML and EL to leverage their distinct yet aligned priorities to foster systemic
change. At the local level, their actions can be informed and inspired by
their broader understanding of national and global sustainability challenges,
leading to more globally-informed and locally-impactful initiatives.
Furthermore, their ability to collaborate and network across different levels
of governance can amplify their impact, advocating for policies and prac-
tices that reflect a holistic approach to sustainability.

Challenges: While ML and EL clusters exhibit potential for colla-
boration at the local level, they face challenges when addressing
broader sustainability concerns at national and global levels. The pri-
mary challenge lies in aligning local actions with broader sustainability
agendas, as local actors may lack direct influence in higher-level policy-
making. Additionally, differences in understanding and prioritizing
global sustainability issues can lead to conflicts or misalignments in
collaborative efforts. Overcoming these challenges requires effective
communication channels and strategies to integrate local actions with
national and global sustainability objectives.

5.2. Adressing the second research question

To create an effective stakeholder engagement strategy that in-
corporates the varying priorities of ML and EL clusters, it is crucial to
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consider the transformative potential of each cluster. This strategy
should aim to foster synergistic collaboration among clusters across
scales, ranging from those advocating transformative change to those
maintaining more traditional approaches ("Business as Usual") lever-
aging the strengths of each cluster to foster systemic sustainability
transition.

Engaging  Transformative  Clusters: Clusters like 'Systemic
Sustainability Plus' (EL at all levels, ML at the global level) and 'Green
Initiatives' (EL at the local level) represent the transformative pole.
These clusters should be engaged in leading innovative projects and
policy formulation. For EL, this might involve integrating cutting-edge
sustainability concepts into educational curricula and leading commu-
nity-outreach programs on sustainability issues (Alkaher and Gan,
2020). For ML, especially at the global level, this could involve ad-
vocating for sustainable practices in international forums and policy-
making bodies.

Engaging Clusters with Traditional Priorities: Clusters such as 'Paternal
Governance and Social Development' (ML at the country level) and
'Infrastructure and Community Development' (ML at the local level)
represent more traditional priorities. Engagement strategies here
should focus on demonstrating the benefits of sustainable practices
within existing frameworks. This could include showcasing how sus-
tainable infrastructure development can lead to long-term economic
and social benefits, aligning with their existing governance and devel-
opment priorities.

Bridging the Gap: For clusters that lie in between, like 'Socio-
Economic Development' (EL and ML at both local and country levels)
and 'Power Balance and Social Development' (ML at the local level),
strategies should bridge transformative and traditional approaches.
Engaging these clusters could involve workshops (Macedo et al., 2020)
that explore the synergy between economic development and sustain-
ability, highlighting how sustainable practices can enhance economic
and social welfare.

Creating synergistic cross-scale collaboration: The key to successful
engagement is fostering synergistic collaborations between clusters.
This involves creating platforms where clusters with different focuses
can come together to share insights and develop integrated strategies.
For example, combining the innovative approaches of 'Systemic
Sustainability Plus' clusters with the more grounded strategies of
'Infrastructure and Community Development' clusters could lead to
comprehensive and effective sustainability initiatives. At the local level,
initiatives can focus on tangible community projects and policy im-
plementation. At the national and global levels, the focus should shift to
policy advocacy, sharing best practices, and aligning local actions with
broader sustainability goals. This ensures that local insights inform
national and global sustainability policies, and global sustainability
goals are reflected in local actions.

Challenges: Engagement strategies designed for ML and EL, as local
actors, must account for their limited operational reach beyond the
local context. While they can effectively address local sustainability
issues, translating these actions into national and global sustainability
can be challenging. Local actors might face constraints in resources,
authority, and access to broader policy platforms. Therefore, while
formulating engagement strategies, it is crucial to create pathways that
connect local initiatives with wider sustainability efforts, fostering an
environment where local actions can contribute to and align with larger
sustainability goals.

5.3. Adressing the third research question

The diverse clusters of ML and EL, encompassing a range of sus-
tainability priorities, play a pivotal role in shaping multi-level gov-
ernance. Their significance lies in the way they collectively contribute
to and influence governance at local, national, and global levels.

Local governance: At the local level, clusters like ML's 'Infrastructure
and Community Development Advocates' and EL's 'Green Initiatives
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Advocates' are instrumental in addressing specific community needs
and promoting sustainability awareness. 'Infrastructure and Community
Development Advocates' focus on tangible infrastructural improve-
ments, directly impacting local policy and development projects. In
contrast, 'Green Initiatives Advocates' shape local governance indirectly
through educational initiatives and community engagement in sus-
tainability (Blank et al., 2012). These clusters' contributions ensure that
local governance is responsive and tailored to the immediate and long-
term sustainability needs of the community.

National governance: On the national stage, clusters such as ML's
'Paternal Governance and Social Development Advocates' and EL's
'Systemic Sustainability Advocates Plus' become crucial. They offer
perspectives that guide national policy formulation, balancing govern-
ance with socio-economic and environmental sustainability. The input
from these clusters ensures that national policies are not just top-down
directives but are informed by a comprehensive understanding of var-
ious sustainability facets, including social development and education
(Li and Ding, 2020).

Global governance: At the global level, the significance of these
clusters is magnified. Clusters like 'Social-Centric Sustainability
Advocates' (ML) and 'Socio-Environmental Development Advocates'
(EL) contribute to shaping global sustainability dialogues. Their per-
spectives offer insights into how local actions and educational in-
itiatives can align with and support global sustainability goals, thereby
influencing international policies (Koehn, 2021). This global perspec-
tive is crucial in ensuring that international sustainability efforts are
grounded in diverse local experiences and needs.

Synthesis in multi-level governance: The integration of these clusters
into multi-level governance is key to creating a cohesive and effective
sustainability governance framework. Their diverse perspectives ensure
that governance at each level - local, national, and global - is informed,
inclusive, and responsive to a range of sustainability challenges and
priorities (Matsuura and Shiroyama, 2018; Radinger-Peer, 2019). This
integration allows for a governance approach that is adaptable, re-
cognizing the dynamic nature of sustainability issues and the need for
varied solutions at different governance levels. By integrating these
clusters into governance processes at all levels, multi-level governance
can become more representative, effective, and equipped to address the
multifaceted challenges of sustainability.

Challenges: Influencing governance beyond the local level involves
navigating complex political landscapes and building alliances with
higher-level stakeholders. Local actors need to leverage networks and
partnerships to amplify their voice and impact on broader sustainability
governance.

5.4. Adressing the fourth research question

The alignment of ML and EL clusters with Hungary's National
Framework Strategy on Sustainable Development (NFSSD) provides a
nuanced understanding of local stakeholder perspectives in relation to
national sustainability priorities. This section delves into these con-
nections and their implications for policy:

5.4.1. Alignment with NFSSD goals

Demographics and population trends: The focus of the 'Population
Growth Advocates' cluster among ML on demography aligns with
NFSSD's demographic challenges emphasis, mirrored by EL's 'Socio-
economic Development Advocates' with their focus on job creation and
population trends.

Education and knowledge: The 'Systemic Sustainability Advocates
Plus' from EL, prioritizing sustainability in education, parallels the
NFSSD’s focus on education, indicating opportunities for enhancing
local sustainability education initiatives.

Health and poverty: Health concerns, moderately represented in both
ML’s and EL’s 'Socio-economic Development Advocates', suggest an area
for further emphasis in local policies to better align with NFSSD's health
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objectives. Similarly, the limited representation of poverty-related
themes indicates a need for increased local focus and action to align
with national strategies.

Environmental  sustainability: ~ Clusters like ML's 'Systemic
Sustainability Advocates' and EL's 'Green Initiatives Advocates', fo-
cusing on environmental protection, align strongly with NFSSD's en-
vironmental goals, indicating shared priorities for environmental
stewardship.

5.4.2. Areas of divergence

Economic growth and public debt: Economic focus, especially by ML's
'Socio-economic Development Advocates', corresponds with NFSSD’s
emphasis on entrepreneurship and growth. However, variations in local
focus, particularly regarding innovation and fiscal discipline, suggest a
need for greater alignment with national economic strategies.

Intergenerational equity, social cohesion, and regional development: The
minimal focus on intergenerational equity and social cohesion, as well
as regional development, points to gaps compared to the NFSSD's goals.
This indicates a need for policy development and public engagement
involving clusters like ML's 'Power Balance and Social Development
Advocates' and ‘'Infrastructure and Community Development
Advocates'.

Policy implications and broader applicability: This analysis suggests the
need for targeted policy interventions to address specific local gaps
while aligning with national sustainability goals. Enhancing local
educational programs to include health, poverty, and inequality
themes, and fostering initiatives that emphasize environmental sus-
tainability and economic growth could better align local actions with
national strategies. While rooted in the Hungarian context, the meth-
odology and insights have international applicability. The identification
of stakeholder clusters based on their priorities can inform inclusive
sustainability policies globally, considering local preferences while
aligning with global sustainability frameworks (Szikra, 2014; Ovéri
et al., 2023; Okitasari and Katramiz, 2022). Nevertheless, applying
these insights in different contexts requires an understanding of local
dynamics and challenges.

In summary, the NFSSD's goals find both alignment and divergence
with the priorities of local ML and EL clusters. This analysis forms a
basis for developing more locally responsive and nationally aligned
sustainability policies.

5.5. Segmenting sustainability stakeholders for systemic change

Fig. 5 demonstrates how segmenting ML and EL into clusters can
drive systemic sustainability change. The greater diversity in ML clus-
ters suggests a wider range of policy perspectives, while EL's fewer
clusters point to focused educational priorities. The color gradient
signifies the progression from traditional to transformative sustain-
ability approaches. This model illustrates the benefit of regularly as-
sessing stakeholder priorities to enhance engagement, highlighting how
diverse cluster collaborations can lead to comprehensive change. It also
reflects the necessity of multi-level governance, with the inter-
connectedness of clusters suggesting an integrated approach to local,
national, and global sustainability strategies.

6. Limitations

It is important to recognize the study's limitations. The context-
specific nature of the study, focusing on Hungarian stakeholders, may
limit the generalizability of the findings. Further research is needed to
explore the sustainability values and priorities of different stakeholder
groups and in diverse geographical contexts to enhance the universality
of the findings. The study relies on self-reported data, which might be
subject to bias. The possibility of social desirability bias or role-con-
gruent responses cannot be ignored. Respondents might have reported
what they believe to be the 'correct' sustainability priorities, rather than
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Fig. 5. Model for fostering systemic change through stakeholder segmentation.

their true priorities. Finally, the study does not delve into the under-
lying motivations or reasons for the identified values and priorities. A
deeper understanding of why certain priorities are emphasized over
others, and how these priorities are influenced by factors such as per-
sonal beliefs, professional roles, or contextual factors, remains an area
for future exploration.

7. Conclusion

This qualitative study aimed to fill a research gap by mapping what
municipality and educational leaders consider important for the sus-
tainability of their settlement, their country and global civilization and
based on the obtained information segmenting them into meaningful
clusters. Our findings underscore how their distinct sustainability va-
lues and priorities reflective of their unique roles and responsibilities,
offer practical insights for translating sustainability theories into ef-
fective practice.

The direct influence and actionable knowledge of these stakeholders
at the local level offer a robust foundation for developing and im-
plementing sustainability initiatives that resonate within communities.
This grassroots perspective is not merely an academic exercise but a
vital contributor to systemic change, demonstrating how local actions,
when thoughtfully executed, can align with broader Sustainable
Development Goals.

While their insights on national and global sustainability are not
immediately actionable, they provide an indirect yet valuable lens
through which broader sustainability strategies can be understood and
shaped. This underscores the importance of integrating local

perspectives into national and global sustainability dialogues. Such
integration ensures that sustainability policies and practices are not
only globally informed but also locally relevant and effective.

Regular clustering based on the evolving values and priorities of sus-
tainability stakeholders facilitates the identification of emerging trends,
potential areas of synergy, and gaps in current sustainability efforts. This
process is instrumental in developing targeted, effective strategies that
bridge the gap between local actions and broader national and global goals.
By recognizing and accommodating the varying priorities at different ter-
ritorial levels, we can contribute to the development of a comprehensive
and integrated approach to sustainability, ensuring that each stakeholder's
contribution is maximized for systemic impact.
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