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Abstract 
Land inequality has emerged as a defining challenge in contemporary societies, shaping 

patterns of wealth concentration and socioeconomic stratification. This study critically 

examines the persistence and intensification of land disparities in South Korea between 

2018 and 2022, applying a data-driven methodological framework to uncover structural 

inequalities embedded within the spatial distribution of land wealth. The analysis reveals 

a stark divergence in property values and ownership patterns, reinforcing existing socio-

economic divisions and highlighting the spatial entrenchment of privilege. The implications 

of these disparities extend beyond economic inequities, raising concerns about long-term 

social stability and policy effectiveness in mitigating wealth concentration. This study 

underscores the necessity of policy interventions to address the compounding effects of 

land inequality. By advancing an empirical approach to the study of land concentration, 

this research contributes to broader discussions on spatial inequality, economic polariza-

tion, and sustainable urban development.

Introduction
Land, as a finite and irreplaceable resource, serves as a fundamental pillar in shaping eco-
nomic structures, societal hierarchies, and power relations. Its significance extends beyond 
its physical attributes of soil and terrain; rather, land derives its value primarily from its 
location. The equitable distribution of land is a critical determinant of social stability and 
economic prosperity, yet land inequality remains a persistent and deepening global challenge 
[1,2]. This disparity manifests in multiple dimensions, including ownership concentration, 
accessibility to land-based resources, and spatial inequalities, all of which have profound 
implications for socioeconomic development [3–5] and social cohesion [6–9]. In the modern 
era, the effects of land inequality are particularly pronounced in rapidly urbanizing regions, 
where the concentration of wealth, power, and opportunities exacerbates tensions and 
disparities [10]. The complex interplay between land, power, and wealth has thus become a 
central focus of inquiry, revealing the diverse impacts of land inequality on social sustainabil-
ity and cohesion.
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In this broader global context, South Korea (hereafter referred to as Korea) provides a 
compelling case study of land inequality’s cyclical nature. Once regarded as a model of equita-
ble development due to its successful post-independence land reforms, Korea is now witness-
ing a resurgence of extreme land inequality. In the pre-modern era, the country faced severe 
land concentration, which was significantly mitigated through state-led redistribution policies 
after liberation. However, in recent decades, soaring real estate values and wealth polarization 
have once again deepened disparities in land ownership.

This phenomenon is particularly evident in the Seoul Metropolitan Area, where the high 
concentration of economic and social activities intensifies the effects of land inequality, 
making the region a reflective case of broader national and global challenges [11]. Historical 
factors, such as Seoul-centralized government policies aimed at national development [12], 
combined with transformative events like the 1997 Asian financial crisis [13,14], have exacer-
bated these inequalities.

While existing literature provides valuable insights into regional inequality [11,15–18], 
research on the inter-regional and intra-regional dimensions of land inequality remains  
limited, particularly in terms of its spatial and temporal evolution in Korea. This study  
investigates the evolution of land inequality in Korea from 2018 to 2022, focusing on both 
inter-regional and intra-regional disparities. By analyzing spatial patterns in land wealth dis-
tribution, this research seeks to identify structural inequalities and their persistence over time. 
Through this comprehensive investigation, this study aims to provide a deeper understanding 
of the spatial concentration of land wealth and its broader socioeconomic implications.

To achieve these objectives, this study adopts a data-driven analytical framework that 
examines inter-regional and intra-regional land inequality. Inter-regional inequality is 
assessed through empirical land price metrics, specifically land price per square meter, which 
captures disparities in property values across different districts. In contrast, intra-regional 
inequality is measured using indicators of wealth concentration within individual districts, 
highlighting disparities among households in the same locality. By integrating these comple-
mentary dimensions, this study provides a multi-layered perspective on Korea’s evolving land 
inequality.

The methodological approach combines data visualization techniques for an intuitive 
representation of spatial disparities with machine learning algorithms—specifically clustering 
techniques—to identify structural patterns in land inequality. The clustering results are fur-
ther validated using silhouette analysis to ensure the robustness of segmentation and enhance 
the interpretability of findings. This analytical framework allows for a systematic investigation 
of the spatial concentration of land wealth and its broader socioeconomic implications.

The findings reveal an entrenched pattern of land inequality, with a bifurcation into two 
distinct clusters representing differential levels of land inequality. This division underscores 
significant disparities in land values, particularly in districts such as Gangnam-gu and Seocho- 
gu, which have emerged as centers of concentrated affluence. Moreover, from 2018 to 2022, 
intra-regional land inequality has intensified, reflecting a growing accumulation of land 
wealth among a limited segment of the population. These findings suggest that land inequality 
in Korea is not only a persistent issue but also one that is structurally embedded and intensify-
ing over time.

The implications of this research are significant for urban planners, policymakers, and 
social scientists seeking to design interventions aimed at mitigating land-based disparities. A 
nuanced understanding of inter- and intra-regional inequality patterns can inform more equi-
table land-use policies and development strategies. Furthermore, by demonstrating the utility 
of data-driven methodologies, this study contributes to advancing empirical research on land 
inequality, offering insights that can inform both academic discourse and policy frameworks.
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This study contributes to the literature by employing a data-driven approach to examine 
inter- and intra-regional land inequality in Korea, offering critical insights into the structural 
underpinnings of these disparities. Recent scholarship has increasingly emphasized the role 
of asset inequality—particularly disparities in land prices and ownership—in shaping various 
societal outcomes, including public policy preferences, political behavior [19–26], and overall 
quality of life [27–31]. By providing empirical evidence on the persistence and intensification 
of structural land inequality, this study reinforces and extends these discussions. In doing 
so, it not only substantiates prior research but also offers a more nuanced perspective that 
can inform future academic inquiry and policy deliberations aimed at addressing spatial and 
economic disparities.

Land inequality and social dynamics
Land as a catalyst for inequality: the societal implications of location and 

ownership.  The relationship between land and inequality has been a central theme 
in economic and social discourse, particularly in the context of societal progress and 
development. In his seminal work, George [32] highlights the persistent nature of poverty 
and economic disparity, arguing that these challenges are fundamentally tied to land—not 
merely as a physical resource but as a location-based asset whose value is intrinsically linked 
to accessibility and desirability. As societies grow and urbanization intensifies, land scarcity 
becomes more pronounced, and its value is increasingly dictated by its proximity to economic 
hubs, educational institutions, transportation networks, and other essential resources. This 
locational advantage, rather than the inherent characteristics of land itself, becomes the 
primary determinant of wealth accumulation and socioeconomic stratification.

Building upon George’s foundational argument, contemporary scholars have expanded 
the discussion to explore how land value and ownership intersect with broader structural 
inequalities. Smith [33], for instance, introduces the concept of “friction of distance,” which 
suggests that physical proximity to high-value amenities confers significant social and eco-
nomic advantages, reinforcing disparities in access to resources. This framework highlights 
how spatial arrangements within urban environments create differentiated opportunities, 
often privileging certain populations while marginalizing others. This uneven distribution of 
locational advantages manifests in patterns of exclusion and economic segmentation, where 
those who own land in prime locations accrue substantial benefits, further widening the 
socioeconomic gap.

Recent scholarship further underscores that land value is shaped by the social and eco-
nomic advantages embedded within specific locations [34–37]. Access to high-quality 
infrastructure, superior public services, and economic opportunities significantly elevates land 
prices, reinforcing spatial hierarchies and wealth concentration. In this context, real estate 
functions as a positional good, aligning with Veblen’s [38] theory of status-driven consump-
tion, where ownership signals economic privilege and social distinction. Beyond its role as 
a financial asset, property ownership serves as a mechanism for intergenerational wealth 
transfer, enabling landowners to consolidate economic power while limiting opportunities for 
non-owners to enter high-value property markets [11,15–18]

The increasing competition for land in desirable locations has intensified these dispari-
ties, erecting systemic barriers to social mobility. The lack of access to high-value properties 
disproportionately affects lower-income groups, further entrenching economic stratification. 
This dynamic is particularly evident in Korea’s urban real estate markets, where escalating 
property values in prime locations exacerbate exclusionary patterns, limiting access to hous-
ing, quality education, and employment prospects [11,15–18].
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This expanding body of research highlights that disparities in land ownership and valu-
ation are not merely economic concerns but fundamental indicators of broader structural 
inequalities. The widening gap in land values not only reflects growing economic polarization 
but also deepens disparities in social engagement and political participation [31,39]. As land 
ownership increasingly dictates access to essential resources and opportunities, it functions 
both as a product of existing inequalities and as a driving force that perpetuates them.

Recognizing the critical role of land in shaping social hierarchies, scholars from diverse disci-
plines have examined its influence on political attitudes and policy preferences [19–22,24–26,40]. 
Research suggests that land ownership is associated with distinct political behaviors, particu-
larly in relation to property taxation, urban development policies, and regulatory frameworks. 
Additionally, other studies highlight the psychological and emotional dimensions of real estate 
ownership, emphasizing the security, stability, and sense of belonging that property ownership 
affords individuals and families [27–31,41]. These findings indicate that land inequality has pro-
found consequences beyond economic stratification, shaping individual well-being, community 
cohesion, and political engagement.

Given these multidimensional implications, it is crucial to approach land inequality as a deeply 
embedded structural issue with far-reaching effects. Understanding its historical evolution, 
spatial manifestations, and socioeconomic consequences enables a more comprehensive analy-
sis of its role in perpetuating broader societal disparities. Whether individuals own land or not 
significantly influences their economic prospects, social standing, and political agency. As such, 
addressing land inequality requires not only economic interventions but also policy measures that 
acknowledge its intersection with social and political inequalities. This perspective shifts the dis-
course on land from a purely economic asset to a fundamental determinant of social stratification, 
reinforcing the urgency of addressing its unequal distribution in contemporary societies.

Land inequality in the context of Korea.  The successful implementation of land reform 
in Korea after its liberation from Japanese colonial rule in 1945 exemplifies how targeted 
policies can accelerate economic development [42–47]. At the time, Korea was predominantly 
an agrarian society, with 77% of the population engaged in farming [46]. The land reforms 
aimed to dismantle a system dominated by large landholdings and tenant farming, a legacy of 
pre-modern structures and Japanese colonialism.

In 1945, only 14% of farming households owned the land they worked, while tenants man-
aged 65% of all agricultural land, including 71% of rice fields [46]. Addressing this deep-seated 
inequality was essential for Korea’s transition to independence. The agrarian reform is often 
credited as a key factor in Korea’s rapid economic growth [42–44,46,47], redistributing land 
and laying the groundwork for a more equitable economy. This reform preceded Korea’s rapid 
industrialization in the 1970s and democratization in the 1980s, positioning it as a model for 
development in Asia [48].

Following the 1997 Asian Financial Crisis, Korea’s economic structure shifted, with a new 
emphasis on assets and capital over wages and income [13,14]. This transition has exacerbated 
economic inequalities and stratification. Oh [13] links these disparities to inflation in asset 
values, particularly in real estate. Weon and Rothwell [49] further highlight that homeowner-
ship reduces the risk of asset poverty, indicating that those without assets face systemic pov-
erty. Additionally, Seoul-centric policies during the 1970s and 1980s contributed to regional 
wealth disparities [12].

The issue of real estate inequality emerges as a prominent challenge within Korean society, 
exemplified strikingly by a contentious 2023 advertisement for a residential complex in 
Banpo-dong, Seocho-gu, Seoul. The advertisement, which provocatively stated, “We’ve built 
this for those who’ve always dreamt of an unequal world,” not only underscores the elevated 
societal valuation of property ownership but also blatantly reflects classist sentiments [49].
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In Korea’s sociocultural context, geographical locations carry significant symbolic weight. 
This phenomenon is illustrated through the stark contrasts between metropolitan Seoul 
and its rural counterparts, the delineation between areas within and outside Seoul, and the 
distinctions between regions such as Gangnam and Gangbuk [50–52]. These geographical 
distinctions act as markers of personal identity, social status, and economic class [11,53,54]. 
The symbolic value attributed to real estate is profound, often metaphorically referred to as 
the “Republic of real estate.” This perception may be deeply ingrained in the cultural heri-
tage of East Asia’s agrarian societies, where the historical importance of land, particularly for 
rice cultivation, was paramount, a concept explored by Talhelm et al. [55]. Furthermore, the 
historical development of Gangnam during the rapid economic growth and real estate boom 
of the 1970s and 1980s played a pivotal role in reinforcing the significance of real estate in 
shaping societal values and aspirations, as analyzed by Yang [52].

Fig 1 offers a comprehensive analysis of asset distribution among Korean households, 
underscoring a significant bias towards real assets. Specifically, the data indicates that an 
average of 66.7% of an individual’s total assets in Korea are in the form of real assets, most 
prominently real estate. In contrast, financial assets constitute a mere 19% of the aggregate 
asset portfolio. This high ratio of real assets is conspicuously elevated in comparison with 
other member states of the Organisation for Economic Co-operation and Development 
[OECD] [56].

The high proportion of real assets in Korea, particularly land, is notably elevated compared 
to other OECD member states. According to OECD data [56], land constitutes a significant 
share of non-financial assets in Korea, with non-produced assets, including land, accounting 
for 53% of total non-financial assets. This figure surpasses that of countries such as France 
(46%), Japan (42%), and Canada (35%), highlighting the extent to which land wealth domi-
nates Korea’s economic landscape. These statistics suggest that a substantial fraction of Korean 
wealth is invested in real estate.

Fig 2 presents a detailed analysis of the concentration of land wealth among Korean 
households, highlighting the extent of inequality in land ownership. The data indicate that 
the top 1% of households, measured by total land value, collectively hold 23.03% of all pri-
vately owned land in Korea. In contrast, households in the bottom 40% of the distribution 
own only 4.97% of the total land value. The disparity becomes even more pronounced when 
examining the top 10% of households, which together control 57.76% of the nation’s privately 
owned land. In other words, the aggregate land value held by the top decile surpasses that of 

Fig. 1.  Household asset composition KRW refers to the Korean Won, and as of August 30, 2024, 1 dollar is equiv-
alent to 1,325.5 KRW ( https://stat.molit.go.kr/portal/main/portalMain.do). Source: K·indicator (https://www.index.
go.kr/unify/idx-info.do?idxCd=8087).

https://doi.org/10.1371/journal.pone.0320252.g001

https://stat.molit.go.kr/portal/main/portalMain.do
https://www.index.go.kr/unify/idx-info.do?idxCd=8087
https://www.index.go.kr/unify/idx-info.do?idxCd=8087
https://doi.org/10.1371/journal.pone.0320252.g001
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the remaining 90% combined, underscoring the extent to which land wealth is concentrated 
among a small segment of the population. This pattern reflects a highly skewed distribution of 
land assets, reinforcing broader concerns about structural inequality and wealth consolidation 
in Korea.

Fig 3(a) presents a longitudinal analysis of the changes in land values across household 
deciles in Korea from 2012 to 2022. The data reveal a dramatic increase, with households in 
the 10th decile experiencing more than a twofold rise in the total value of their land over the 
decade. Furthermore, the data illustrate a widening disparity in the absolute value of land 
ownership among different subgroups over this ten-year span. Fig 3(b) complements this 
analysis by examining the average land values across deciles, from the 1st to the 10th, and 
their respective changes between 2012 and 2022. Consistent with Fig 3(a), the 10th decile 
witnessed a significant increase in average land value, outstripping growth in other deciles. As 
of 2022, households in the 10th decile, on average, possess land valued at approximately four 
times that of households in the 9th decile, and an astonishing 244 times greater than that of 
households in the 1st decile. Taken together, these figures underscore the widening inequality 
in real estate ownership within Korea. The observed trends point to a deepening economic 
divide, particularly manifested in the realm of land ownership.

Materials and methods

Data-driven methods and data
This study adopts a data-driven approach to quantify land ownership disparities in Korea, 
using data not merely as numerical inputs but as tools to reveal underlying social dynamics, 
as emphasized by Monroe et al. [57]. By doing so, we seek to uncover the social relationships 
driving land inequality and illustrate how these relationships manifest across spatial configu-
rations. Rather than comparing clustering algorithms, we select the most appropriate method 
based on research objectives, data characteristics, and contextual factors, as recommended by 

Fig. 2.  Total value of land at the 100th percentile (2022). Source: Ministry of Land, Infrastructure and Transport.

https://doi.org/10.1371/journal.pone.0320252.g002

https://doi.org/10.1371/journal.pone.0320252.g002
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von Luxburg et al. [58], Henning and Liao [59], and Hennig [60]. This approach prioritizes 
data-driven insights over model-driven analyses.

The primary aim is to examine both inter- and intra-regional land ownership dispari-
ties by analyzing spatial patterns, providing a deeper understanding of the social dynamics 
underlying asset inequalities in Korean society. A critical aspect of this approach is the careful 
selection of indicators aligned with the study’s objectives. As Harvey [61] notes, variables used 
to analyze inequality should reflect the specific societal context. In this case, the focus is on 
measuring land price and ownership disparities to capture the dimensions of inequality in 
Korea.

Table 1 presents the key variables utilized in this study, derived from raw data provided by 
the Ministry of Land, Infrastructure, and Transport and refined to align with the study’s objec-
tives (see Appendix A). The analysis specifically focuses on land assets owned by individual 
households, deliberately excluding public and corporate holdings to ensure a more precise 
examination of inter-regional and intra-regional land inequality for the years 2018 and 2022. 
Given that detailed district-level data from the Ministry of Land, Infrastructure, and Trans-
port is available from 2018 onwards, this timeframe allows for a systematic temporal analysis 
of evolving disparities.

Fig. 3.  Total value and average value of land (1th to 10th). Note: The numbers in the plots represent the increase from 2012 to 2022.Source: Ministry of 
Land, Infrastructure and Transport (https://stat.molit.go.kr/portal/main/portalMain.do).

https://doi.org/10.1371/journal.pone.0320252.g003

Table 1.  List of variables.

Variable Description
1 Land price/

m2
This variable is the price per square meter of land and refers to the difference in land prices 
between districts (si-gun-gu), i.e., inter-regional land inequality.

2 Intra-land 
inequality

This variable represents the ratio within the district (si-gun-gu) level, where the numerator is the 
number of households with land worth more than a billion KRW, and the denominator is the num-
ber of households with land worth less than fifty million KRW, i.e., intra-regional land inequality.

Note: See Appendix for details.

https://doi.org/10.1371/journal.pone.0320252.t001

https://stat.molit.go.kr/portal/main/portalMain.do
https://doi.org/10.1371/journal.pone.0320252.g003
https://doi.org/10.1371/journal.pone.0320252.t001
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By concentrating on household-level data, this study emphasizes disparities in personal wealth 
as reflected in land ownership, a critical determinant of socioeconomic status. This approach 
enables a more granular investigation into how land assets are distributed across different 
socioeconomic groups, providing empirical insights into the structural patterns of inequality. By 
integrating this household-focused perspective with a broader data-driven analysis, this study 
enhances the understanding of land inequality’s spatial and economic dimensions in Korea.

To assess inter-regional land inequality, this study utilizes land price per square meter 
(KRW/m²) as the primary metric, which provides a standardized measure of land value 
disparities across districts (si-gun-gu). This variable offers an empirically grounded approach 
to comparing structural inequalities at the regional level, as differences in land prices across 
districts reflect spatial concentration patterns and the uneven distribution of economic 
opportunities.

For intra-regional land inequality, a ratio-based indicator is employed, capturing the dis-
tribution of land ownership within each district rather than absolute price levels. Specifically, 
this metric is calculated as the number of households with land assets exceeding one billion 
KRW divided by the number of households with land assets below fifty million KRW. This 
approach is adapted from the Palma ratio, commonly used to measure income inequality, by 
comparing the top 10% of landowners to the bottom 40%. The rationale behind using this 
ratio-based measure, rather than price per square meter, is that land price alone does not fully 
capture wealth disparities within a single district. By focusing on ownership concentration 
at the two ends of the wealth spectrum, this indicator provides a more precise measure of 
intra-regional inequality in land holdings.

To illustrate, data from Statistics Korea indicate that households in the 4th decile (bottom 
40%) have an average land asset value of 49.7 million KRW, while those in the 10th decile 
(top 10%) hold an average of 1.005 billion KRW in land assets. The ratio-based measure thus 
enables a comparative assessment of how land wealth is distributed among different socioeco-
nomic groups within each district.

In summary, the distinction in measurement units—KRW/m² for inter-regional inequal-
ity and a ratio for intra-regional inequality—is driven by the need to appropriately capture 
disparities at different spatial scales. Land price per square meter provides a direct comparison 
of regional land values, whereas the ratio-based approach accounts for wealth concentration 
within individual districts, where absolute price comparisons may not fully reflect disparities 
in ownership distribution.

Analysis strategy
This study employs a computational approach to analyze land inequality in Korea, utilizing 
data-driven methodologies to examine both inter-regional and intra-regional disparities. To 
systematically classify regions based on their land inequality metrics, the study applies the 
K-means++ clustering algorithm, which is chosen for its ability to optimize initial centroid 
selection, thereby improving clustering accuracy and robustness [62]. This method enables 
the identification of distinct regional patterns in land inequality, facilitating a more structured 
analysis of spatial disparities in land ownership and valuation.

To validate the clustering results and ensure the most appropriate segmentation, the sil-
houette score is employed as an evaluative metric. This measure assesses the cohesion within 
clusters and the separation between them, providing an objective criterion for determining 
the optimal number of clusters [63]. The analysis is further refined through silhouette plots, 
which visually represent the quality of clustering and confirm the stability of the selected 
cluster configuration.
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By integrating machine learning techniques with data visualization, this study offers a 
multi-dimensional perspective on land inequality, capturing both regional concentration pat-
terns and intra-regional ownership disparities. This methodological framework enhances the 
precision of inequality measurement and provides a structured approach to understanding the 
spatial manifestations of land wealth concentration in Korea. Further details on data prepro-
cessing, and clustering implementation are elaborated in the subsequent sections.

Results of analysis
Fig 4 presents the results of the clustering analysis along with corresponding silhouette scores, 
which assess the validity of cluster formations. The x-axis represents inter-regional land 
inequality, measured as land price per square meter, while the y-axis captures intra-regional 
inequality. Given the differing scales of these variables, standardization was applied to nor-
malize values within a range of -1 to 1, ensuring accurate clustering outcomes.

Overall, the silhouette analysis for both years suggests that a two-cluster solution provides 
the best partitioning, offering the highest cohesion within clusters and separation between 
them.

Examining the optimal clustering outcomes presented in Table 2, Cluster 0 is comprised of 
234 districts, while Cluster 1 contains 16 districts. Interestingly, the composition of each clus-
ter remains constant between the years 2018 and 2022. In other words, across this five-year 
span, the total of 250 districts (si-gun-gu) consistently segregate into two distinct clusters: one 
containing 16 districts and the other comprising the remaining 234 districts. Notably, there 
is no alteration in cluster membership over this temporal window. The stability in cluster 
composition over the examined period reinforces the notion that the socioeconomic struc-
ture underlying land distribution is not only enduring but also verging on permanency. As 
elucidated in the previous subsection, this temporal persistence further emphasizes that land 
inequality is a deeply ingrained issue.

In scrutinizing the optimal clustering results for both 2018 and 2022 as depicted in Fig 5, 
several noteworthy observations emerge. The x-axis, representing land price per square meter, 
and the y-axis, indicating intra-land inequality, reveal distinct spatial relationships among dis-
tricts. Specifically, Gangnam-gu in Seoul is prominently positioned in the upper right quad-
rant, while Seocho-gu in Seoul occupies a lower position. Most districts are tightly clustered 
in the lower left area, constituting what is identified as Cluster 0, whereas a smaller number of 
districts, constituting Cluster 1, are situated above those in Cluster 0. Remarkably, the overall 
structural characteristics of this clustering display minimal variation between the years 2018 
and 2022. Furthermore, it is of interest to note that the districts within Cluster 1 exhibit a 
more dispersed distribution compared to those in Cluster 0. Such divergent clustering behav-
iors raise an intriguing question regarding disparities between districts in Cluster 1.

Fig 6 offers a clear visualization of the disparities in average land price per square meter 
and intra-land inequality between the two clusters for 2018 and 2022. In 2018, as shown in 
panel (a), the average land price per square meter in Cluster 0 was 139,314 KRW, significantly 
lower than the 1,863,068 KRW observed in Cluster 1. This indicates that the land price in 
Cluster 1 was more than 13 times higher than in Cluster 0. By 2022, as displayed in panel 
(c), this disparity widened further, with Cluster 0’s average land price rising to 185,055 KRW, 
while Cluster 1’s average soared to 2,697,341 KRW, making it more than 14.5 times greater 
than Cluster 0.

This stark discrepancy highlights the uneven distribution of land prices across the clusters, 
reinforcing documented patterns of inequality while adding a temporal dimension to the anal-
ysis. The data suggest that the factors driving land price inflation are more concentrated and 
potent in Cluster 1. This cluster, characterized by premium residential and commercial zones, 
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could be seen as a hotspot for real estate investments, likely benefiting from favorable public 
policies or capital inflows that contribute to its high land values, potentially at the expense of 
more marginalized areas [64].

Fig. 4.  Clustering results (2018 and 2022). The silhouette scores indicate clustering quality based on the number of clusters (K). For the 2018 data, the highest 
silhouette score (0.837) occurs with two clusters (K =  2). As the number of clusters increases to three (0.803), four (0.806), five (0.757), and six (0.762), the scores 
decline. Similarly, in the 2022 data, the highest silhouette score (0.850) also occurs with two clusters, with subsequent scores for three (0.834), four (0.822), five 
(0.771), and six (0.769) clusters being lower.

https://doi.org/10.1371/journal.pone.0320252.g004

https://doi.org/10.1371/journal.pone.0320252.g004
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Panel (b) of Fig 6 shows significant differences in intra-regional land inequality between 
the clusters in 2018. Cluster 0 had a low average ratio of 0.03, indicating that most house-
holds in these districts owned land assets valued at less than 50 million KRW, with very few 
owning assets exceeding 1 billion KRW. This reflects relatively low levels of land ownership 
inequality. In contrast, Cluster 1 had a much higher ratio of 0.36, suggesting that about 36% 
of households with land assets below 50 million KRW were counterbalanced by a significant 
proportion of households owning assets valued at over 1 billion KRW, signaling much higher 
inequality in land ownership.

By 2022, intra-regional land inequality had worsened, as depicted in panel (d). The average 
ratio for Cluster 0 rose slightly to 0.06, while Cluster 1’s ratio surged to 0.8. This sharp increase 
in Cluster 1 reflects a growing concentration of land wealth, where households owning high-
value land assets are increasingly more prevalent. The widening gap between the clusters, 
particularly the pronounced increase in Cluster 1, suggests that land inequality is driven by 
deeper systemic or localized economic and social forces rather than random variation.

Fig 7 serves as a graphical representation illuminating the disparities both in per square 
meter land prices and intra-regional land inequality within the districts comprising Cluster 
1. The figure underscores a stark divergence among these districts, both in terms of asset 
value per square meter and wealth distribution among households. An examination of sub-
figures (a) and (c) in Fig 7 reveals a conspicuous divergence in land values among different 

Table 2.  Results by cluster and year.

Cluster 0 Cluster 1
2018 234 districts 16 districts (Bundang-gu, Dongdaemun-gu, Dongjak-gu, Gangdong-gu, 

Gangnam-gu, Gwangjin-gu, Jongno-gu, Jung-gu, Mapo-gu, Seocho-gu, Seodaemun- 
gu, Seongdong-gu, Songpa-gu, Yangcheon-gu, Yeongdeungpo-gu, Yongsan-gu)

2022 234 districts 16 districts (Bundang-gu, Dongdaemun-gu, Dongjak-gu, Gangdong-gu, 
Gangnam-gu, Gwangjin-gu, Jongno-gu, Jung-gu, Mapo-gu, Seocho-gu, Seodaemun- 
gu, Seongdong-gu, Songpa-gu, Yangcheon-gu, Yeongdeungpo-gu, Yongsan-gu)

https://doi.org/10.1371/journal.pone.0320252.t002

Fig. 5.  Optimal clusters. Note: K =  2 for both 2018 and 2022.

https://doi.org/10.1371/journal.pone.0320252.g005

https://doi.org/10.1371/journal.pone.0320252.t002
https://doi.org/10.1371/journal.pone.0320252.g005
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regions. Gangnam-gu is markedly the highest, with a substantial gap separating it from other 
regions. Specifically, in 2018, there is a difference of approximately 1,500,000 KRW between 
Gangnam-gu and Songpa-gu, the second-highest region. Furthermore, this value is nearly 
fivefold that of Bundang-gu, the region with the lowest land values. By 2022, this chasm has 
widened further; the difference between Gangnam-gu and Songpa-gu escalates to about 
2,600,000 KRW, roughly six times greater than that of Bundang-gu.

Turning our attention to subfigures (b) and (d) in Fig 7, we find that Gangnam-gu also 
leads in intra-regional land inequality, followed closely by Seocho-gu. Comparing the data 
from 2018 and 2022, there is a discernible increase in inequality levels. Notably, these two 
districts outpace others significantly in this aspect. In 2022, Gangnam-gu and Seocho-gu each 
have more than twice as many households possessing land assets greater than 1 billion KRW 
as those with assets valued at less than 50 million KRW. This suggests that these districts are 
increasingly becoming enclaves of concentrated wealth, further exacerbating regional dispari-
ties in land ownership.

Fig. 6.  Gap of land price/ m2 (KRW) and intra-land inequality by cluster (2018 and 2022).

https://doi.org/10.1371/journal.pone.0320252.g006

https://doi.org/10.1371/journal.pone.0320252.g006
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Overall, this study reveals a pattern of land inequality in Korea, marked by disparities 
across geographic scales and an intensification from 2018 to 2022. The findings empha-
size stark regional differences in land values, with the Seoul metropolitan area consistently 
showing much higher prices compared to other regions, reinforcing Seoul’s central role in 
land economics and the structural nature of these inequalities. Within Seoul, significant 
intra-urban disparities are evident, particularly in the Gangnam 3-gu districts, known for their 
exceptionally high land values and socioeconomic distinction. This highlights a sharp wealth 
divide in the capital. In the broader Seoul metropolitan area, districts such as Gangnam 3-gu, 

Fig 7.  Land price/ m2 (KRW) and intra-land inequality in Cluster 1. Moreover, as previously shown in Fig 5, the districts in Cluster 1 exhibited greater variation 
in land prices compared to those in Cluster 0. Fig 10 confirms this trend, with Cluster 1 displaying higher variance. This suggests that not only are the districts in 
Cluster 1 distinct from those in Cluster 0, but there is also significant internal disparity within Cluster 1 itself. These findings point to the need for further analysis 
to better understand the factors driving intra-cluster inequality within Cluster 1.

https://doi.org/10.1371/journal.pone.0320252.g007

https://doi.org/10.1371/journal.pone.0320252.g007
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Yongsan-gu, and Jongno-gu further illustrate intra-regional inequality with concentrated 
wealth.

Cluster analysis identifies two primary groups, with the first comprising 16 districts charac-
terized by significantly higher land prices and greater inequality than the second cluster. The 
gap between these clusters widened from 2018 to 2022, with wealth concentration intensify-
ing in districts like Gangnam-gu and Seocho-gu. This suggests distinct forces exacerbating 
inequality even within affluent areas.

Conclusion
This study set out to examine the evolution of land inequality in Korea, particularly in the 
Seoul Metropolitan Area, from 2018 to 2022. By employing a data-driven approach that 
integrates land inequality metrics and machine learning techniques, this study identifies 
significant inter-regional and intra-regional disparities, with specific districts—most notably 
Gangnam-gu and Seocho-gu—emerging as focal points of wealth concentration. The findings 
highlight a deepening pattern of inequality, reinforcing the argument that land-based dispar-
ities in Korea are not transient fluctuations but rather systemic and intensifying structural 
issues.

One of the key limitations of this study is the constrained temporal scope of the available 
district-level data, which enables an analysis of land inequality over a relatively short period 
but does not provide a long-term historical perspective. While the study offers important 
insights into the evolution of land inequality from 2018 to 2022, the lack of extended time- 
series data restricts the ability to determine whether the observed patterns reflect cyclical 
fluctuations, a continuation of pre-existing trends, or a more recent structural transformation. 
A more comprehensive historical analysis would enhance the understanding of how land 
inequality has developed over time and its broader socioeconomic implications.

Future research could address this limitation by extending the temporal scope of the data-
set to capture longer-term trends. This may necessitate the digitization of archival records that 
have not yet been systematically compiled, allowing for a more robust historical analysis of 
land inequality. Expanding the dataset in this manner would facilitate a deeper examination of 
the structural forces shaping land distribution and provide stronger empirical foundations for 
assessing policy interventions aimed at mitigating land-based disparities.

While clustering techniques provide valuable insights into structural patterns of land 
inequality, their interpretability requires caution. As noted in the literature [65], clustering 
outcomes are sensitive to methodological choices, including algorithm selection, distance 
metrics, and the number of clusters. Although K-means++ improves centroid initialization, its 
assumption of spherical clusters may not fully capture the spatial complexity of land inequal-
ity. Moreover, the identified clusters are based on inter-regional land price disparities and 
intra-regional wealth concentration, which, while meaningful, do not account for broader 
economic and policy dynamics. Therefore, the clusters should be viewed as indicative rather 
than definitive classifications. Future research could enhance robustness by incorporating 
additional spatial and economic variables or exploring alternative clustering methods to refine 
the analysis of land inequality’s evolving structure.

In contemporary society, real estate functions as a positional good, where ownership 
signifies economic privilege and social distinction. As discussed in the theoretical framework, 
landownership extends beyond its financial role, serving as a key mechanism for reproducing 
socioeconomic inequality. This dynamic enables landowners to consolidate economic power 
while creating systemic barriers that limit access to high-value property markets for non- 
owners. The concentration of land wealth in prime locations not only drives up property 
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values but also reinforces exclusionary patterns, restricting access to housing, quality educa-
tion, and employment opportunities. Thus, land inequality is not merely a reflection of dispar-
ities in wealth but a broader indicator of structural socioeconomic inequality, where access to 
essential resources and opportunities is increasingly determined by landholding status.

The implications of these findings are significant. The growing disparities in landown-
ership and valuation pose challenges to both economic equity and social cohesion, raising 
concerns about long-term political and social stability. The concentration of land wealth in a 
limited number of districts parallels historical patterns of land monopolization, highlighting 
the risks of deepening socioeconomic stratification. Without targeted policy interventions, 
these disparities are likely to exacerbate inequalities in housing accessibility, educational 
opportunities, and financial security, further entrenching social divisions.

The broader relevance of this study extends beyond Korea, aligning with the challenges 
faced by other rapidly urbanizing economies, particularly within the developmental state 
model prevalent in Asia. Korea’s experience illustrates the unintended consequences of 
policy-driven urban concentration, underscoring the risks associated with unchecked land 
speculation and wealth accumulation. These insights are valuable for policymakers navigating 
similar urbanization trajectories and land market dynamics in other contexts.

Addressing land inequality requires a multi-faceted policy approach. In addition to reas-
sessing Seoul-centric development policies, there is a critical need to consider more equitable 
land taxation frameworks and housing affordability measures. The findings also highlight 
the importance of addressing intra-regional disparities, particularly within affluent districts, 
through policies that balance economic growth with spatial equity. Furthermore, given the 
interplay between land wealth and political power, reform efforts must engage with broader 
questions of democratic governance and economic justice, ensuring that policies do not dis-
proportionately benefit landowners at the expense of broader societal welfare.

Ultimately, this study highlights the urgency of addressing land inequality as a fundamental 
socioeconomic challenge. By exposing the entrenched nature of these disparities, it contrib-
utes to ongoing discussions on sustainable urban development and economic justice, aligning 
with global development goals such as SDG 10 (Reduced Inequalities) and SDG 11 (Sustain-
able Cities and Communities). As Korea and other rapidly urbanizing economies confront the 
issue of land inequality, comprehensive and long-term policy interventions will be necessary 
to promote a more equitable and sustainable urban future.

Supporting information
S1 Appendix.  Data information and descriptive statistics. 
(PDF)

Author contributions
Conceptualization: Yookyung Lee, Seungwoo Han.
Data curation: Seungwoo Han.
Formal analysis: Seungwoo Han.
Investigation: Yookyung Lee, Seungwoo Han.
Project administration: Yookyung Lee, Seungwoo Han.
Software: Yookyung Lee, Seungwoo Han.
Supervision: Yookyung Lee, Seungwoo Han.
Validation: Yookyung Lee, Seungwoo Han.

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0320252.s001


PLOS ONE | https://doi.org/10.1371/journal.pone.0320252  March 25, 2025 16 / 18

PLOS ONE Mapping the Landscape of Land Inequality

Visualization: Yookyung Lee, Seungwoo Han.
Writing – original draft: Yookyung Lee, Seungwoo Han.
Writing – review & editing: Yookyung Lee, Seungwoo Han.

References
	 1.	 Qasim M, Pervaiz Z, Chaudhary A. Do poverty and income inequality mediate the associa-

tion between agricultural land inequality and human development?. Social Indicators Research. 
2020;151:115–34.

	 2.	 Tole L. A quantitative investigation of the population-land inequality-land clearance nexus. Population 
and Environment. 2004;26(2):75–106.

	 3.	 Baten J, Hippe R. Geography, land inequality and regional numeracy in Europe in historical perspec-
tive. Journal of Economic Growth. 2018;23(1):79–109.

	 4.	 Baten J, Juif D. A story of large landowners and math skills: Inequality and human capital formation in 
long-run development, 1820–2000. Journal of Comparative Economics. 2014;42(2):375–401.

	 5.	 Neves PC, Afonso Ó, Silva ST. A Meta-Analytic Reassessment of the Effects of Inequality on Growth. 
World Development. 2016;78:386–400. https://doi.org/10.1016/j.worlddev.2015.10.038

	 6.	 De Luca G, Sekeris PG. Land inequality and conflict intensity. Public Choice. 2010;150(1–2):119–35. 
https://doi.org/10.1007/s11127-010-9692-8

	 7.	 Jensen P, Sørensen TV. Land inequality and conflict in Latin America in the twentieth century. 
Defence and Peace Economics. 2012;23(1):77–94.

	 8.	 Kearns A, Bailey N, Gannon M, Livingston M, Leyland A. ‘All in it Together’? Social Cohesion in a 
Divided Society: Attitudes to Income Inequality and Redistribution in a Residential Context. Journal of 
Social Policy. 2014;43(3):453–77.

	 9.	 Mouratidis K, Poortinga W. Built environment, urban vitality and social cohesion: Do vibrant neighbor-
hoods foster strong communities?. Landscape and Urban Planning. 2020;204:103951.

	10.	 Sassen S. The global city: New York, London, Tokyo. 2001.

	11.	 Lee Y, Han S. Exploring urban housing disadvantages and economic struggles in Seoul, South Korea. 
npj Urban Sustainability. 2024;4(1):1–14.

	12.	 Hong K, . Regional policy in the Republic of Korea. Regional Studies. 1997;31(4):417–23.

	13.	 Oh M. The role of housing in wealth inequality. Sejong. 2020.

	14.	 Shin D, Soon J. An empirical study on bi-polarization in housing price. Journal of The Residential 
Environment Institute of Korea. 2011;9(2):103–15.

	15.	 Han S. Spatial stratification and socio-spatial inequalities: the case of Seoul and Busan in South 
Korea. Humanit Soc Sci Commun. 2022;9(1). https://doi.org/10.1057/s41599-022-01035-5

	16.	 Kim E, Jeong YH. Decomposition of Regional Income Inequality in Korea. Review of Regional Stud-
ies. 2003;33(3). https://doi.org/10.52324/001c.8433

	17.	 Kim E, Kim E, Hong SW, Ha SJ. Impacts of national development and decentralization policies on 
regional income disparity in Korea. The Annals of Regional Science. 2003;37(1):79–91. https://doi.
org/10.1007/s001680200111

	18.	 Nho E. Statistical test of the regional income inequality in Korea. The Korean Economic Review. 
2006;22(2):341–65.

	19.	 Fuller GW, Johnston A, Regan A. Housing prices and wealth inequality in Western Europe. West 
European Politics. 2020;43(2):297–320.

	20.	 Hacker JS, Rehm P. Reducing Risk as well as Inequality: Assessing the Welfare State’s Insurance 
Effects. Brit J Polit Sci. 2020;52(1):456–66. https://doi.org/10.1017/s0007123420000034

	21.	 Hall A, Yoder J. Does homeownership influence political behavior? Evidence from administrative data. 
American Economic Journal: Applied Economics. 2022;84(1):351–66. https://doi.org/10.1086/714932

	22.	 Han S, Kwon H. Home ownership, house prices, and belief in meritocracy: Evidence from South 
Korea and 34 countries. Political Studies. 2024;72(3):1071–89.

	23.	 Han S. Exploring the nexus of house price, income, homeownership types, and electoral democracy: 
Heterogeneous effects of housing wealth on political outcomes in OECD countries. Compet Change. 
2024.

	24.	 Johnston A, Regan A. Global finance, labor politics, and the political economy of housing prices. 
Politics & Society. 2017;45(3):327–58.

https://doi.org/10.1016/j.worlddev.2015.10.038
https://doi.org/10.1007/s11127-010-9692-8
https://doi.org/10.1057/s41599-022-01035-5
https://doi.org/10.52324/001c.8433
https://doi.org/10.1007/s001680200111
https://doi.org/10.1007/s001680200111
https://doi.org/10.1017/s0007123420000034
https://doi.org/10.1086/714932


PLOS ONE | https://doi.org/10.1371/journal.pone.0320252  March 25, 2025 17 / 18

PLOS ONE Mapping the Landscape of Land Inequality

	25.	 LARSEN MV, HJORTH F, DINESEN PT, SØNDERSKOV KM. When Do Citizens Respond Politically 
to the Local Economy? Evidence from Registry Data on Local Housing Markets. Am Polit Sci Rev. 
2019;113(2):499–516. https://doi.org/10.1017/s0003055419000029

	26.	 Scheve K, Stasavage D. Wealth Inequality and Democracy. Annu Rev Polit Sci. 2017;20(1):451–68. 
https://doi.org/10.1146/annurev-polisci-061014-101840

	27.	 Dupuis A, Thorns D. Home, home ownership and the search for ontological security. Sociological 
Review. 1998;46(1):24–47.

	28.	 Hiscock R, Kearns A, MacIntyre S, Ellaway A. Ontological security and psycho-social ben-
efits from the home: Qualitative evidence on issues of tenure. Housing, Theory and Society. 
2001;18(1–2):50–66.

	29.	 Mallett S. Understanding home: A critical review of the literature. The Sociological Review. 
2004;52(1):62–89.

	30.	 Will S, Renz T. My home is my burden? Homeownership, financial burden and subjective well-being in 
a unitary rental market. Applied Research in Quality of Life. 2023;18(5):2227–57.

	31.	 Han S. Homeownership, income and social trust: Exploring dynamics between homeownership, 
income, and individuals’ perceptions of autonomy and social trust in South Korea. Social Indicators 
Research. 2024;2024(1):1–23.

	32.	 George H. Progress and poverty: An inquiry into the cause of industrial depressions. 1880.

	33.	 Smith D. Alternative perspectives on ‘urban inequality’. Geoforum. 1984;15(1):75–82.

	34.	 Han S. Identifying the roots of inequality of opportunity in South Korea by application of 
algorithmic approaches. Humanit Soc Sci Commun. 2022;9(1):. https://doi.org/10.1057/
s41599-021-01026-y

	35.	 Lee C, Choi S, Yoon J. The influence of access to urban amenities on urban environment satisfaction: 
A case study of four new towns in the vicinity of Seoul, South Korea. Applied Research in Quality of 
Life. 2023;18(6):3111–39.

	36.	 Lelo K, Monni S, Tomassi F. Socio-spatial inequalities and urban transformation. The case of Rome 
districts. Socioecon Plann Sci. 2019;68:100696.

	37.	 Siqueira-Gay J, Giannotti M, Sester M. Learning about spatial inequalities: Capturing the heterogene-
ity in the urban environment. Journal of Cleaner Production. 2019;237:117732.

	38.	 Veblen T. The Theory of the Leisure Class. London: Penguin Books;1994.

	39.	 Han S. Elite Politics, Mass Discontent and Political Inequality in South Korea: Who Represents Me?. 
Social Sciences. 2024;13(11):607. https://doi.org/10.3390/socsci13110607

	40.	 Han S. Housing wealth and political outcomes: a multi-dimensional analysis at the local level in South 
Korea. Japanese Journal of Political Science. 2024;25(2):75–101.

	41.	 Saunders P. A Nation of Home Owners. Crows Nest: Unwin Hyman;1990.

	42.	 Claassen C, Jin-sang L. Land to the tiller: A comparison of land reform in South Africa and South 
Korea. J Rural Dev. 2017;40(1):1–25.

	43.	 Jeon Y, Kim Y. Land Reform, Income Redistribution, and Agricultural Production in Korea. Economic 
Development and Cultural Change. 2000;48(2):253–68. https://doi.org/10.1086/452457

	44.	 Kang C kyu, Lee J-H. How Land Reform Influences Economic Growth in Korea. Korean Dev Econ 
Assoc. 2018;24(1):99–129. https://doi.org/10.20464//kdea.2018.24.1.4

	45.	 Pak K. Outcome of land reform in the Republic of Korea. American Journal of Agricultural Economics. 
1956;38(4):1015–23.

	46.	 Park MH. Modularization of Korea’s development experience: land reform in Korea. Knowledge 
Sharing Program: KSP Modularization 2012. Seoul: Ministry of Strategy and Finance & KDI School of 
Public Policy and Management.; 2013.

	47.	 You J. Land reform, inequality, and corruption: A comparative historical study of Korea, Taiwan, and 
the Philippines. The Korean Journal of International Studies. 2014;12(1):191–224.

	48.	 Kim SB. South Korea’s Land Reform and Democracy. Seoul Journal of Korean Studies. 
2013;26(1):47–74. https://doi.org/10.1353/seo.2013.0009

	49.	 The Korea Herald. Luxury apartment ad sparks criticism for inciting classism. 2023.;

	50.	 Ha S-K. The Urban Poor, Rental Accommodations, and Housing Policy in Korea. Cities. 
2002;19(3):195–203. https://doi.org/10.1016/s0264-2751(02)00016-1

	51.	 Han S. Spatial stratification and socio-spatial inequalities: the case of Seoul and Busan in South 
Korea. Humanities and Social Sciences Communications. 2022;9(1):1–14.

https://doi.org/10.1017/s0003055419000029
https://doi.org/10.1146/annurev-polisci-061014-101840
https://doi.org/10.1057/s41599-021-01026-y
https://doi.org/10.1057/s41599-021-01026-y
https://doi.org/10.3390/socsci13110607
https://doi.org/10.1086/452457
https://doi.org/10.20464//kdea.2018.24.1.4
https://doi.org/10.1353/seo.2013.0009
https://doi.org/10.1016/s0264-2751(02)00016-1


PLOS ONE | https://doi.org/10.1371/journal.pone.0320252  March 25, 2025 18 / 18

PLOS ONE Mapping the Landscape of Land Inequality

	52.	 Yang M. The rise of ‘Gangnam style’: Manufacturing the urban middle class in Seoul, 1976–1996. 
Urban Studies. 2018;55(15):3404–20.

	53.	 Bae Y, Joo Y-M. The Making of Gangnam: Social Construction and Identity of Urban Place in South 
Korea. Urban Affairs Review. 2019;56(3):726–57. https://doi.org/10.1177/1078087419827645

	54.	 Han S, Lee Y. Analysis of the impacts of social class and lifestyle on consumption of organic foods 
in South Korea. Heliyon. 2022;8(10):e10998. https://doi.org/10.1016/j.heliyon.2022.e10998 PMID: 
36254277

	55.	 Talhelm T, Zhang X, Oishi S, Shimin C, Duan D, Lan X, et al. Large-scale psychological differences 
within China explained by rice versus wheat agriculture. Science. 1979;344(6184):603–8.

	56.	 OECD/Eurostat. Eurostat-OECD Compilation guide on land estimations. Eurostat-OECD Compilation 
guide on land estimations. Luxembourg: Eurostat;2015.

	57.	 Monroe BL, Pan J, Roberts ME, Sen M, Sinclair B. No! Formal Theory, Causal Inference, and 
Big Data Are Not Contradictory Trends in Political Science. APSC. 2014;48(01):71–4. https://doi.
org/10.1017/s1049096514001760

	58.	 Luxburg U, Williamson R, Guyon I. Clustering: science or art?. In: Proceedings of the JMLR: Work-
shop and Conference 27. 2012;27:65–79.

	59.	 Hennig C, Liao TF. How to Find an Appropriate Clustering for Mixed-Type Variables with Application 
to Socio-Economic Stratification. Journal of the Royal Statistical Society Series C: Applied Statistics. 
2013;62(3):309–69. https://doi.org/10.1111/j.1467-9876.2012.01066.x

	60.	 Hennig C. What are the true clusters?. Pattern Recognition Letters. 2015;6453–62.

	61.	 Harvey D. The Urban Experience. Baltimore: Johns Hopkins University Press;1989.

	62.	 Hastie T, Tibshirani R, Friedman J. The Elements of Statistical Learning. New York: Springer New 
York; 2009. (Springer Series in Statistics).

	63.	 Kaufman L, Rousseeuw PJ. Finding Groups in Data: An Introduction to Cluster Analysis. Hoboken: 
Wiley; 1990. (Wiley Series in Probability and Statistics).

	64.	 Soja EW. Seeking Spatial Justice. Contemporary Political Theory. Minneapolis: University of Minne-
sota Press; 2010.

	65.	 Rodríguez-Andrés A, Amavilah V, Otero A. Evaluation of technology clubs by clustering: a cautionary 
note. Applied Economics. 2021;53(52):5989–6001.

https://doi.org/10.1177/1078087419827645
https://doi.org/10.1016/j.heliyon.2022.e10998
http://www.ncbi.nlm.nih.gov/pubmed/36254277
https://doi.org/10.1017/s1049096514001760
https://doi.org/10.1017/s1049096514001760
https://doi.org/10.1111/j.1467-9876.2012.01066.x

