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Operationalizing spatial justice: a
transdisciplinary framework for
territorial equity in Portugal
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This paper presents the Territorio.justo.pt project as an innovative initiative to
operationalise the concept of spatial justice within the Portuguese territorial
context. Drawing on foundational works by Lefebvre, Harvey, Soja, and Fainstein,
the project develops a transdisciplinary and data-driven framework to identify
and address territorial disparities across Portuguese municipalities. Through
the combination of participatory workshops and cluster analysis (SPSS), the
study maps spatial injustice along three core dimensions: mobility, economy,
and governance. Four municipalities were also selected as representative case
studies of each cluster, laying the groundwork for future research. These
municipalities offer an opportunity to further investigate spatial (in)justice in
context-specific ways and to test the operational applicability of the proposed
framework.

KEYWORDS

spatial justice, territorial cohesion, participatory planning, cluster analysis, territorial
governance

1 Introduction

In an era of deepening socioeconomic inequalities and increasing spatial fragmentation,
spatial justice has become a critical lens through which to analyse contemporary urban
and regional challenges. Rooted in traditions of social justice and urban theory, it
examines how spatial arrangements—such as infrastructure, service access, and development
patterns—either reinforce or challenge social inequities. Foundational contributions by
Lefebvre (1968), with his Right to the city, and Harvey (1973), who linked urban
development with the reproduction of class-based inequalities, laid the groundwork for
this debate. Later, Soja (2010) conceptualised spatial justice as a bridge between geography,
political economy, and rights to spatial organisation. The concept continues to feature
prominently in territorial analyses, particularly those related to the implementation of the
Sustainable Development Goals, given its relevance for evaluating outcomes (Rudy and
Supriyadi, 2025; Musaad, 2025).

Despite strong theoretical roots, operationalising spatial justice in planning and
policy remains complex (Pieterse, 2008). Translating abstract ideals into spatial strategies
requires confronting uneven development, infrastructure gaps, and governance limitations
(Healey, 2012; Cervero, 1998). These challenges are particularly pronounced in Portugal,
where a legacy of centralised planning fragmented spatial policies has led to significant
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inter-municipal disparities, especially between urban centres and
peripheral or rural areas.

1.1 Territdrio.justo.pt contribution

This paper explores these issues through the Territdrio.justo.pt
project, a transdisciplinary initiative designed to explore the
possibilities for implementing spatial justice at the municipal level
in Portugal. Using municipalities as the primary unit of analysis,
the project provides diagnostic and prescriptive tools to better
understand and reduce territorial inequalities. Its core aim to
translate the normative ideals of spatial justice into measurable
indicators, actionable policy proposals, and locally participatory
processes.

Aligned with the EU’s territorial cohesion agenda, the project
integrates theoretical research, participatory dialogue, and statistical
analysis. While EU policies increasingly consider spatial dimensions
of inequality, national implementation remains uneven. In Portugal,
instruments like the National Policy for Spatial Planning and Urban
Development (PNPOT) now offer opportunities to embed spatial
justice more explicitly in governance.

By merging quantitative clustering with qualitative co-
production, this project contributes to literature seeking to
bridge spatial justice theory and applied planning. Ultimately, it
proposes a new paradigm for Portuguese spatial planning: inclusive,
data-informed, locally rooted, and oriented towards equity.

1.2 Political-institutional background

The Territorio.justo.pt project is anchored in, and helps
operationalise, the European Unions long-standing pursuit of
territorial cohesion. Since the European Union (2007) and
the successive Territorial Agenda frameworks (EU, 2020), EU
has defined balanced and equitable territorial development
as a prerequisite for social, economic and environmental
sustainability. Cohesion Policy funds (2021-2027) have therefore
evolved from purely redistributive mechanisms into place-
based instruments that encourage locally tailored strategies
and participatory governance. Recent scholarship confirms
that Cohesion Policy is now the Union’s primary lever for
mitigating regional disparities, and that debates on spatial
justice provide its normative backbone (Sd Marques et al., 2018a;
Madanipour et al., 2022).

Within Portugal, the PNPOT embodies the domestic translation
of these European ambitions. First approved in 2007 and
substantially revised in 2019, the PNPOT establishes a multi-
scalar planning architecture that links municipal master plans
(Planos Diretores Municipais), inter-municipal strategies (CIMs),
metropolitan plans and regional spatial frameworks (PROT'). While
spatial planning historically occupied a secondary role vis-a-vis
sectoral policies, the current PNPOT explicitly foregrounds equity,
cohesion and participation as guiding principles, signalling a
strategic re-centring of planning in territorial governance (Ferrao,
2010a; Rocha, 2012; Healey, 2012).

Territorio.justo.pt was conceived in 2023 as an exploratory
contribute to materialise this evolving agenda. Funded by
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FCT-CiTUA (UIDB/05703/2020) and delivered

transdisciplinary team, the project provides diagnostic and

through a

prescriptive tools that translate the abstract ideal of spatial justice
into measurable indicators, participatory workshops and we prepare
the ground for a subsequent phase to obtain clustered policy
recommendations. By focusing on all 308 Portuguese municipalities,
it offers an empirical bridge between EU-level cohesion goals and the
national PNPOT framework, demonstrating how data-informed,
locally rooted methodologies can support more just and balanced
territorial development.

2 Literature review

Spatial justice arises from broader debates on social justice,
focusing on how inequality is embedded and reproduced in space.
It blends spatial theory, political economy, and urban studies,
highlighting the uneven distribution of resources, services, and
opportunities across territories.

Lefebvre (1968) Right to the City asserted citizens right to
shape urban life, framing space as a social product. Harvey
(1973) expanded this by connecting urbanisation to capital
accumulation and class inequality Soja (2010) further argued
that space is not neutral, and that spatial justice demands
intentional changes in governance structures. Marcuse (2010)
distinguished between spatial confinement (e.g., segregation) and
inequitable resource allocation (e.g., transport, education, an
d housing).

Sustainability literature also intersects with spatial justice. The
Brundtland Report (WCED, 1987) called for intergenerational
equity, later interpreted as a balance between economic growth,
environmental health, and social equity (Hopwood et al., 2005).
Integrating justice into sustainability discourse acknowledges
spatial ~inequalities in environmental access and urban
development.

In planning, Fainstein (2010) argued that justice depends
on inclusiveness, diversity, and equity-goals requiring proactive
and participatory planning. Excluding marginalised voices risks
reinforcing injustice.

At the European level, the importance of spatial justice has
grown through the promotion of territorial cohesion (Kunzmann,
2011). As noted by Sa Marques et al. (2018b) and Madanipour et al.
(2022), EU cohesion policy has become the primary tool for
addressing regional disparities. However, in Portugal, spatial
planning has long played a secondary role. According to Ferrao
(2010b) and Rocha (2012), Portuguese urban development has
often been fragmented, with insufficient coordination between local
governance, planning instruments, and national policy. This neglect
has contributed to territorial inequalities, particularly between
urban centres and peripheral or rural municipalities. Yet, PNPOT
reflects a growing recognition of planning’s importance in reducing
territorial disparities.

Thus,

approach-balancing

achieving spatial justice demands
equity,
Territério.justo.pt

an integrated
sustainability, —and
itself
within this transdisciplinary tradition, aiming to translate theory

economy,

participation. The project positions

into practice.
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FIGURE 1

Schematic representation of the Territorio. justo.pt methodological workflow.

3 Methods

The Territdrio.justo.pt project adopts a transdisciplinary
methodology that combines theoretical inquiry, participatory
engagement, and quantitative analysis to assess spatial justice
across Portuguese municipalities, as illustrated in Figure 1. This
integrated approach aims not only to identify spatial disparities
but also to co-produce knowledge with local stakeholders,
ensuring that findings are both grounded in context and policy
relevant.

3.1 Framework and indicators

Acknowledging the historical marginalisation of spatial
planning in Portugal (Giannakourou, 2005), the project brought
together perspectives from urban planning, geography, economics,
and engineering to ¢ develop an analytical tool. At the heart of this
process were collaborative workshops designed to promote dialogue
between experts, practitioners, and local actors.
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The participatory dimension involved a diverse group of
stakeholders from both public and private sectors. These included
municipal technicians and planners, regional coordination
commissions (CCDRs), and national bodies concerned with
territorial cohesion, such as the Directorate-General for Territorial
Planning and Urban Development (DGOTDU), the Agency for
Development and Cohesion (AdC) and civic actors. Civil society
organisations engaged in housing, mobility, and rural development
were also invited to contribute, particularly during the phase of
indicator validation and refinement. This stakeholder configuration
ensured that the analytical framework was not only scientifically
robust but also institutionally grounded and socially relevant.

These workshops followed transdisciplinary principles (Nicolescu,
2002), fostering the integration of academic, technical and

experiential knowledge. They pursued two main objectives:

1. Co-designing the analytical framework, including selection of
dimensions and indicators of spatial justice;

2. Validating and refining the dataset through iterative feedback
and collective reflection.
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The first workshop identified the core analytical dimensions
of
European territorial cohesion policy. The second focused on

of spatial justice, aligning them with the objectives
territorialising injustice, exploring where, how, and why inequities
manifest at the municipal level. Through these discussions,
the project established three central dimensions for analysis:
mobility-commuting patterns, modal split, motorisation rates;
economy-productivity, employment, business density, income
inequality; governance—electoral participation, transparency, and
community involvement in public investment. These reflect both
academic theory and priorities articulated in the PNPOT (Republica
Portuguesa, 2019).

The workshops also included internal reflection sessions among
the project team-urbanists, architects, geographers, engineers—to
test assumptions and consolidate methodological decisions.

Indicators were selected collaboratively, based on relevance,
comparability, and data availabilty, with sources including INE and
PORDATA. This work resulted in a municipality-level database
which formed the basis for subsequent statistical analysis.

3.2 Analysis approach

To uncover spatial patterns and classify municipalities, a two-
phase cluster analysis was performed using SPSS. The process
began Ward’s hierarchical method to identify natural groupings and
determine the optimal number of clusters. This was followed by K-
means clustering to finalise the categorisation based on similarities
across the selected indicators. All variables were standardised using
z-scores to ensure comparability.

Importantly, the clusters were not treated as static or definitive
outcomes. Instead, they served as starting points to deeper analysis,
including the selection of case studies. These were chosen to
illustrate the diverse expressions of spatial injustice and were
informed by both the statistical results and participatory local
inputs. This triangulated methodology-integrating data, expert
stakeholder, and local experience-enabled a nuanced, context-
sensitive diagnosis of spatial justice across the country.

4 Findings and policy relevance

The analytical process led to the classification of Portuguese
municipalities into three main clusters, each reflecting distinct
configurations of spatial justice across the dimensions of mobility,
economy, and governance. These clusters illustrate how spatial
inequalities are shaped by a combination of structural conditions,
infrastructure access, administrative capacity, and civic engagement.

4.1 Spatial patterns and cluster analysis

The cluster analysis, performed using Ward’s method and
refined through the K-means clustering, produced a typology of
municipalities with shared characteristics. All indicators were z-
score standardised to ensure comparability.
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o Cluster 1 includes urban

marked by high economic output, strong governance

primarily municipalities,

indicators, and diverse mobility systems. However,
even within this group, issues such as increased car
dependency and traffic congestion challenge the mobility
dimension.

o Cluster 2 comprises intermediate or peri-urban areas, with
mixed economic performance and moderate governance
capacity. These municipalities often lack adequate public
transport, leading to car dependence, and reflect a
transitional dynamic between urban opportunities and rural
limitations.

o Cluster 3 represents peripheral and rural municipalities,
typically characterised by low economic productivity,
weaker governance, and limited access to services. High
unemployment, low public transport usage, and minimal
community participation make these areas especially
vulnerable to spatial injustice.

o Cluster 4 includes isolated rural municipalities, marked
by low population density, geographic remoteness, and
weak connectivity to higher-level centres. These areas face
compounded challenges in service access, mobility, and
governance, reinforcing territorial exclusion despite strong

informal community ties.

The geographic distribution of these clusters, illustrated through
thematic mapping (see Figure 2), confirms a persistent centre-
periphery divide: municipalities in the Lisbon Metropolitan Area
and parts of the North are concentrated in Cluster 1, while
much of the interior and South regions align with Cluster 3.
This regional imbalance reinforces long-standing development
asymmetries in Portugal.

4.2 Case studies

The four case studies were selected to exemplify the diversity
of territorial conditions captured in each cluster. The methodology
adopted to obtain these case studies made it possible to identify the
municipalities that most accurately represent the characteristics of
each cluster to which they belong:

o Urban Municipality—Almada, refers to a dense metropolitan
area in the Lisbon region with high GDP per capita, advanced
mobility networks, but growing spatial pressures related to
housing and traffic.

o Intermediate Municipality-Celorico da Beira, is a mid-
sized centre, exhibiting moderate economic and governance
indicators but structural weaknesses in intermodality and
technical capacity.

Peripheral Municipality—Viana do Alentejo, is a low-density
rural municipality in the Alentejo, with limited access to public
services, low civic engagement scores, but strong informal
community ties.

Isolated Municipality-Barrancos, in addition to being a
rural municipality with low population density, difficulties
in accessing a range of services and weak civic engagement,

frontiersin.org
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FIGURE 2
Geographic distribution of municipalities by spatial justice cluster.
it is also significantly distant from a more higher-level o In Urban Municipality, despite strong economic indicators
administrative centres. and service access, participants highlighted ongoing challenges

with housing affordability and transport congestion, revealin:
To complement the statistical results, four case studies—each & v P 8 J
drawn from a different cluster-provided qualitative depth and that spatial justice must consider more than just performance

context-specific insights. metrics.
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« InIntermediate Municipality, planners stressed the gap between
available funding and implementation capacity, showing how
technical and institutional weaknesses can delay or block
progress despite moderate resources.

o In Peripheral Municipality, local engagement revealed

strong community ties but limited influence in formal

governance processes. This case underscored the importance of
empowerment and voice, alongside infrastructure provision, in

promoting spatial justice.

In Isolated Municipality, the combination of low population
density, reduced access to public services, and significant
distance from higher-level administrative centres highlighted
how geographic remoteness intensifies spatial exclusion and
demands more tailored policy responses.

These examples demonstrate that quantitative analysis alone is
insufficient: participatory insights are essential to understand how
injustice is lived and perceived on the ground. They also show that
different territories require differentiated policy responses.

4.3 Discussion of data challenges

A recurring limitation throughout the project was the
incomplete and inconsistent availability of governance-related
data, such as indicators on transparency and civic participation.
Many municipalities lack up-to-date or comparable records, and
fragmented data systems further complicate the integration of
qualitative and quantitative approaches.

These limitations highlight the need for stronger institutional
transparency and data governance at the municipal level. Without
reliable, standardised data, it is difficult to systematically monitor
spatial justice or evaluate the impact of territorial policies over time.

Nonetheless, by combining participatory methods, robust
statistical tools, and territorial knowledge, the project succeeded in
building a solid foundation for spatial justice analysis—one that is
evidence-based, actionable, and sensitive to local realities.

5 Policy implications

The Territério.justo.pt framework offers significant potential for
informing public policies aimed at reducing territorial disparities. By
translating the abstract principles of spatial justice into a practical,
data-driven, and participatory model, it provides a valuable tool
for planners, decision-makers, and institutions at different level of
governance.

5.1 Adaptability for planning agencies

The framework can be integrated into territorial planning
instruments, such as municipal master plans (PDMs), inter-
municipal development strategies, or regional action plans. Its
modular structure-built around the dimension of mobility,
economic, and governance-enables flexibility across diverse
territories and governance contexts.
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Importantly, the participatory component strengthens the
legitimacy and local relevance of planning processes, particularly
in place-based planning approaches promoted by EU cohesion
policy. By involving local actors in the diagnosis and co-creation of
solutions, the framework fosters a stronger sense of ownership and
enhances implementation feasibility.

5.2 Supporting EU cohesion and
investment strategies

The use of indicator-based clusters enables more evidence-
informed allocation, particularly in line with the objectives of EU
Cohesion Policy and national recovery and resilience plans. By
identifying municipalities with heightened spatial injustices, the
framework supports more strategic and targeted funding, moving
beyond one-size-fits-all models with tailored interventions that
reflect local challenges.

This has direct relevance for improving the effectiveness and
fairness of funding distribution, especially in contexts where
traditional redistribution mechanisms have failed to reduce
inequalities.

5.3 Strengthening data governance and
transparency

A key insight from the project is the urgent need to strengthen
data governance at the municipal level. Many of the difficulties
encountered in applying the framework stemmed from gaps in
data availability—particularly regarding governance indicators such
as civic participation, transparency, and service coverage.

To enable systematic spatial justice monitoring, institutional
reforms are needed to ensure that data is collected in a
standardised, interoperable, and regularly updated manner.
Promoting open access to relevant datasets will not only improve
policy responsiveness but also enhance public accountability and
civic engagement in planning processes.

5.4 Adaptability and transferability

Although the Territdrio.justo.pt project was developed for the
Portuguese context, its architecture was designed with the possibility
of replication in mind. Three features enable adaptation to other
national, regional and local contexts:

o Modular structure-The framework is composed of flexible

(e.g.,
indicators that can be redefined according to local relevance,

dimensions mobility, economy, governance) and
data availability, or policy priorities. For instance, regions
with strong decentralised health or education systems might
prioritise those domains within the justice assessment.

« Methodological

participatory indicator co-design to cluster analysis, is

reproducibility-The process, from
replicable using widely available tools (e.g., SPSS, R, or
Python), provided that minimum data conditions are met. The

approach combines normative grounding (justice principles),
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empirical data (municipal indicators), and deliberative
validation (stakeholder engagement), which together support
context-sensitive replication.

Institutional and data preconditions-Application elsewhere
requires a minimum degree of territorial disaggregation in
official statistics, and institutional actors open to participatory
planning. National statistical agencies, regional development
bodies, and municipal networks are likely entry points for
adaptation.

As such, the framework could be tested in other countries
with multilevel governance structures where spatial inequality is
severe but underdiagnosed. In each case, local adaptation should
be developed together with local actors, reflecting the principle that
spatial justice is not universal but always contextualised.

6 Conclusion

The Territério.justo.pt project marks an important step toward
the operationalisation of spatial justice in Portugal. By integrating
theoretical frameworks, stakeholder engagement, and data-driven
analysis, the project demonstrates how a complex and often abstract
concept can be translated into practical tools for territorial diagnosis
and policy design.

The analysis shows that territorial disparities in Portugal
are multifaceted, rooted not only in economic or demographic
trends, but also in uneven access to mobility, governance capacity,
and institutional resources. The classification of municipalities
into three spatial justice profiles—urban, intermediate, and
peripheral-highlights enduring patterns of imbalance shaped by
historical trajectories and structural limitations.

A core contribution of the project is its emphasis on
participatory methods. The workshops, built on transdisciplinary
principles, were crucial in aligning theoretical models with local
realities. This hybrid methodology, combining statistical rigour with
grounded local knowledge, reinforces the value of mixed methods
approaches in spatial planning and territorial governance.

Despite its contributions, the project also revealed persistent
barriers—namely, the lack of standardised and accessible governance
indicators data. Addressing the limitations will be essencial
to support future assessments and to strengthen transparency,
equity, and responsiveness in spatial policies. Improving data
infrastructures and civic participation mechanisms is not only
necessary for spatial justice, but also for the broader democratic
resilience of territorial governance systems.

Looking forward, the Territorio.justo.pt framework is both
scalable and adaptable. It holds potential for application in other
national and regional contexts and cloud be enhanced through
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