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A MULTIDIMENSIONAL MODEL OF POSSESSIVE SECURITY BASED ON EVIDENCE
FROM MOZAMBIQUE. '

Jodo Carrilho

ABSTRACT

This article presents a model for the multidimensional analysis of security of tenure and
land rights, developed based on empirical evidence collected in Mozambique and
supported by the international literature. The conceptual framework is based on the
premise that security of tenure cannot be reduced to the existence of formal documents,
requiring an approach that integrates social, territorial, economic, legal, institutional, and
active citizenship dimensions, operationalizing the concept of assemblage. The model
organizes these six dimensions into six mechanisms each, resulting in a 6x6 framework
composed of 36 observable variables. The methodology combines standardized
structural indicators with phenomenological questions that capture perceptions,
narratives, and experiences of insecurity or stability. The consideration of non-
quantifiable factors is indispensable, even when these are represented by nominal or
categorical variables. The model was developed within an “augmented intelligence”
workflow, in which the human author conceptualizes and inquires, requests assistance,
and engages in dialogue with artificial intelligence platforms, verifying, reflecting on,
correcting, and refining the results. The results show that security of tenure emerges
from complex balances between formal and informal factors and that effective
interventions require an integrated understanding of these multiple dimensions. The
article concludes by discussing the theoretical and practical implications of the
multidimensional approach, as well as its potential for comparative research, public
policy design, and specialized technical training, paving the way for future extensions,
empirical calibration, and integration with advanced computational methods.

Keywords: security of land tenure; multidimensional model; assemblage; land
governance; structural resilience.

' Statement on the Intellectual Process: This document represents a human-directed synthesis in which Al
platforms (Microsoft Copilot, Google Gemini, DeepSeek) assisted with mathematical formalization, the
synthesis of the literature requested by the author, and structural refinement, while the human author
retained authority over the systematized primary literature, as well as the final theoretical formulation, the
empirical basis, and the ethical stance. OMR, Maputo, March 29, 2026.



1. INTRODUCTION

This research is a direct continuation of a previous review of gray literature on the impact
of systematic registration on security of tenure in Mozambique. That review, based on
technical reports, project evaluations, institutional documents, and operational studies,
revealed a set of recurring patterns that challenge the simplistic narratives that have
dominated land policy over the past two decades. In particular, this review showed that
formalization, while yielding significant administrative gains, does not in and of itself
guarantee effective security of tenure. The divergence between perceived and effective
security of tenure, the persistence of institutional vulnerabilities, the coexistence of
formal norms and community practices, and the fragility of updating and monitoring
mechanisms emerged as key factors. These findings, consistent with the international
literature, highlighted the need for a theoretical framework capable of capturing the
multidimensional, relational, and emergent nature of security of tenure.

This assessment is echoed by authors who have long warned of the limitations of strictly
documentary approaches. Payne (2001) argues that security of tenure results less from
the existence of formal titles and more from the stability of the social and institutional
relationships that underpin them. Similarly, Durand-Lasserve and Selod (2009)
demonstrate that, in African urban contexts, perceptions of security often diverge from
the legal situation and that interventions focused exclusively on titling tend to produce
ambiguous or even counterproductive effects. These contributions reinforce the review's
conclusion: formalization is necessary but insufficient to guarantee effective security of
tenure.

It was in this context that the development of the multidimensional model for analyzing
security of tenure began; the consolidated version of this model accompanies this article.
The model does not represent a break with the literature review, but rather its logical
extension: an attempt to translate, in a rigorous and conceptually coherent manner, the
patterns identified in the gray literature into theoretical assumptions, analytical
propositions, and formal mechanisms. The model seeks to give shape to this complexity,
offering a structured representation that allows us to understand how these dimensions
interact, align, or come into tension, producing varying states of security or insecurity.

The literature on Mozambique provides additional evidence that reinforces this need for
an integrated approach. Tanner (2002) has shown that the coexistence of customary
norms and the formal legal framework creates zones of ambiguity that can either
reinforce or undermine security of tenure, depending on the coherence among actors
and institutions. Norfolk et al. (2019) expand on this analysis by demonstrating that
institutional capacity—especially at the local level—is critical to the effectiveness of rights
recognized by law. These studies underscore that security of tenure in Mozambique is
produced by multiple layers of recognition, the interplay of which is often unstable.



The introduction of this article therefore has three main objectives. First, to situate the
model within the intellectual lineage that precedes it, showing how the review of gray
literature provided the empirical and conceptual diagnosis that made a more robust
approach necessary. Second, to present the theoretical problem that the model seeks to
address: the absence of a framework capable of representing security of tenure as an
emergent, nonlinear phenomenon dependent on relational configurations. Third, to
justify the choice of an accessible mathematical formalization—not as an exercise in
abstraction, but as a tool to clarify mechanisms, make the relationships between
dimensions explicit, and enable a more precise understanding of the conditions that
strengthen or weaken security of tenure.

The literature review showed that security of tenure is often treated as an individual
attribute, associated with the possession of a document or compliance with an
administrative procedure. However, the cases analyzed revealed that the stability of
rights depends less on the existence of titles and more on the coherence among different
forms of recognition: communal, institutional, legal, economic, and territorial. This
finding aligns with approaches that emphasize the relational nature of rights (Lund, 2017)
, the importance of social practices (Bourdieu, 1977) , and the social production of space
(Lefebvre, 1991) . However, the review also showed that these approaches, while
conceptually rich, lack formal mechanisms that allow for representing interactions,
identifying points of vulnerability, and understanding how small changes can trigger
significant shifts.

This point becomes even more evident when considering the dynamics of rapid peri-
urbanization, which has characterized several Mozambican cities in recent decades.
Informal urban expansion, demographic pressure, overlapping jurisdictions, and growing
competition for land create highly volatile environments, where small disturbances can
trigger abrupt changes in tenure security. These contexts reveal, particularly clearly, the
need for models capable of representing complex interdependencies and capturing the
sensitivity of systems to institutional, legal, or territorial misalignments.

It is precisely here that the model finds its place: it draws inspiration from theories of
complexity and emergence (Cilliers, 2000) , from the ontology of assemblages and
"assemblage” (DeLanda, 2016; Deleuze & Guattari, 2004) , and from critical traditions that
reject linear reductionism. The model proposes that security of tenure be understood as
an emergent property of an assemblage composed of six identities: social, territorial,
economic, legal, institutional, and cultural. Each identity has its own activation
mechanisms, but none operates in isolation; security results from the coherence among
them. When there is misalignment — for example, when the law grants a right that the
community does not recognize, or when the responsible institution lacks the capacity to
update records — vulnerabilities arise that can amplify the impact of stressors (defined
here as causes of stress or pressure), whether human (corruption, conflicts, political
changes) or environmental (floods, droughts, erosion).



The introduction of a mathematical formalization is neither intended nor capable of
replacing qualitative analysis, but merely of complementing it. The literature review
showed that many of the observed problems result from complex interactions that are
not easily captured by narrative descriptions. Mathematics, when used in an educational
and accessible manner, makes it possible to make explicit relationships that would
otherwise remain implicit. It also allows for the identification of structural properties—
such as nonlinearity, path dependence, threshold effects, and propagated fragility—that
are fundamental to understanding why seemingly stable systems can collapse rapidly
when certain mechanisms fail.

It is important to emphasize that the model does not aim to offer deterministic
predictions, nor to reduce reality to equations. On the contrary, it explicitly acknowledges
its limitations and the need for a “phenomenological supplement,” which includes values,
consciousness, legitimacy, and lived experience—dimensions that cannot be quantified
but that profoundly influence security of tenure. The model thus seeks to balance formal
rigor with interpretive sensitivity, offering a conceptual tool that can be used by
researchers, policymakers, and practitioners without requiring advanced mathematical
training.

This introduction therefore establishes the starting point for the article: a model that
emerges from an empirical review, addresses identified theoretical gaps and seeks to
represent security of tenure as a complex, relational, and emergent phenomenon. In the
following sections, we provide a brief literature review; describe the methodology used
to transform the review's findings into assumptions and propositions; present the model
and its equations in an accessible manner as a result of applying the methodology;
discuss its implications and limitations; and conclude with a reflection on the pedagogical
and analytical potential of this approach.

2. LITERATURE REVIEW

The literature on security of tenure has evolved significantly in recent decades, keeping
pace with shifts in the paradigms of development, urbanization, and land governance.
This section organizes the main contributions into three categories: (i) documentary and
legalistic approaches; (ii) sociopolitical and relational approaches; and (iii) systemic and
complex approaches. This organization allows us to understand the limitations of existing
perspectives and justify the need for a multidimensional framework capable of
representing interdependencies and emerging dynamics.

2.1. Documentary and legalistic approaches

Much of the classic literature on land tenure security is based on the premise that
formalization— through titles, registries, and administrative procedures—constitutes
the primary mechanism for ensuring stability and promoting investment (Deininger,
2005) . This perspective, which has dominated public policy since the 1990s and was
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championed by De Soto (1989, 2000) , maintains that the legal clarification of rights
reduces uncertainty, facilitates transactions, and strengthens land markets.

However, several authors have demonstrated that this approach has significant
limitations, especially in contexts where institutional capacity is fragile or where multiple
forms of social and community recognition coexist. Security of tenure does not
automatically derive from title deeds, but from the credibility of the institutions that
underpin them. Similarly, Payne, Durand-Lasserve, and Selod, in the works already cited,
show that in African cities, formalization can coexist with persistent insecurity, especially
when mechanisms for oversight, updating, and conflict resolution are insufficient.

2.2. Sociopolitical and relational approaches

In light of the limitations of legalistic approaches, a body of literature has emerged that
emphasizes the socially constructed nature of land rights. Influential studies
demonstrate that security of tenure depends on multiple forms of recognition—legal,
communal, institutional, and economic—whose coherence is often unstable, as Lund
argues in the cited work. This perspective highlights that rights are not merely formal
norms, but social practices that are reproduced through relations of power, legitimacy,
and authority.

In Mozambique, this approach has been particularly relevant. The coexistence of
customary norms and the formal legal framework creates zones of ambiguity that can
either reinforce or undermine security of tenure. The literature shows that the
effectiveness of rights depends on local institutional capacity, the clarity of procedures,
and coordination among different levels of authority.

The literature on the social production of space and on everyday practices reinforces this
interpretation, showing that security of tenure is continually renegotiated through
practices, expectations, and social relations. These contributions are essential for
understanding why perceived security may diverge from formal security and why
interventions focused exclusively on titling tend to produce mixed results.

2.3. Systemic, complex, and territorial approaches

In recent years, there has been growing interest in approaches that treat security of
tenure as an emergent phenomenon of complex systems revealed in customary
practices. These approaches seek to account for interdependencies, threshold effects,
nonlinearity, and propagated fragility—characteristics frequently observed in African
urban and peri-urban contexts. Rapid peri-urbanization, marked by informal expansion,
overlapping jurisdictions, and demographic pressure, is a prime example of systems
where small disturbances can trigger abrupt changes. Recent studies in Mozambique
((p. ex. Carrilho et al, 2025; Kaarhus, 2026) show that sustainability and security of tenure
in these contexts depend on delicate balances between local practices, institutional
capacity, territorial dynamics, and social structuring over time. These contributions

5



reinforce the need for models capable of representing interdependencies and capturing
the sensitivity of systems to institutional, legal, or territorial misalignments.

2.4. Summary and implications for model development

The analyzed literature reveals three main limitations:

1. Documentary reductionism: land titling is often treated as a universal solution,
even though evidence shows that insecurity persists even after formalization.

2. Conceptual fragmentation: sociopolitical approaches capture the complexity of
practices and relationships but lack formal mechanisms to represent interactions
and identify points of vulnerability.

3. Absence of integrated models: few studies offer frameworks capable of
coherently articulating social, territorial, economic, legal, institutional, and
cultural dimensions.

These limitations justify the development of a multidimensional model that represents
security of tenure as an emergent, relational phenomenon dependent on the coherence
among multiple identities and mechanisms.

2.5. Conceptual framework

The conceptual framework organizes security of tenure as an emergent phenomenon
resulting from the interplay among interdependent analytical components. The
conceptual structure consists of three components: identities, dimensions, and
mechanisms (Table 1). Identities represent broad conceptual domains; dimensions
organize these domains internally; and mechanisms represent operational factors that
influence the stability of the system. This breakdown does not segment reality but makes
it intelligible, allowing us to represent relationships that, empirically, operate
simultaneously.



Table1 —Conceptual Model

Dimension | Dimension | Dimension | Dimension | Dimension | Dimension
Material Relational | Cognitive | Regulations |Institutional| Temporal
ScaleTerritorial Scale Scale ScaleGovernan |ScaleAdministr|ScaleLegitimac
Social Local ce ation y

knowledae

Territorial
Identity

IdentitySocial}l

IdentityEcono
mic (family)

IdentityEcono}

mic
(business)

Legal Identity|

Political and
Social
Identity
(Active

Citizenship)

Field of Mechanisms,

Instruments-for modeling and acting upon the assemblage

of entities, their identities; in societies and institutions,-in

their recognized dimensions.

The formalization uses measurement scales appropriate to the nature of the phenomena
represented. Mechanisms are expressed on ordinal or interval scales, depending on their
conceptual function; identities are represented as functions of internal coherence; and
global certainty of possession is expressed as external coherence among identities. The
use of relative scales, rather than absolute values, allows for the capture of internal

Systemic alignment between identities and dimensions
(modulated by context estimation: group consciousness, social legitimacy, ethical and symbolic values)

Source: Prepared by the author

variations without attempting to directly measure complex phenomena.

The relationship between quantification and the qualitative component is central. The
mathematical formalization represents structural relationships identified in the review,

but does not aim to capture

dimensions that cannot be reduced to numbers without a loss of meaning. Values,

Security of
Tenure

>

Structural resilience or robustness
(modulated by structural factors: stability of boundaries, law enforcement, availability

of capital and revenue, institutional density)

legitimacy, trust, expectations, and lived experience profoundly influence the sense of

security, but cannot be rigorously quantified. For this reason, the model incorporates a



qualitative component that modulates the interpretation of the results and affects
elasticity parameters, without being treated as a numerical variable.

2.6. Identities, dimensions, and mechanisms

The multidimensional model structures security of tenure through three interconnected
conceptual components: (1) the identities of agents or actors, (2) social and institutional
dimensions, and (3) land governance mechanisms—or forms of intervention or tools for
implementing practices, rights, and institutions—hereinafter referred to simply as
mechanisms. Each component fulfills a distinct function within the analytical framework,
and together they enable a systematic interpretation of the intersections among social,
territorial, economic, legal, institutional, and cultural domains.

The six identities represent macro-conceptual domains that organize security of tenure
into six analytical fields: Social Identity (S)—relationships, recognition, community
practices, and support networks; Territorial Identity (T)—physical, environmental, and
spatial characteristics of the location; Economic Identity (E) — incentives, investments,
resources, and material capacities; Legal Identity (L) — rules, documentation, regulatory
consistency, and legal predictability; Institutional Identity (I) — administrative capacity,
coordination, transparency, and state response; and Political-Cultural Identity (C) —
values, meanings, sense of belonging, and symbolic practices associated with the land.
Each identity functions as a conceptual pillar, enabling an understanding of how
different types of factors contribute to strengthening or undermining security of tenure.

Each identity is internally structured by six analytical dimensions, which function as
conceptual subdomains. These dimensions allow for the breakdown of heterogeneous
factors into coherent components, ensuring that each identity is analyzed
comprehensively and in a balanced manner. The six dimensions are: Material (Space-
Resources); Relational (Social); Normative (governing Governance); Cognitive (Agency
and Actors); Institutional (Legitimacy); and Temporal. These dimensions are constant
across all identities, creating a uniform conceptual matrix, and each identity x dimension
intersection is operationalized by a specific mechanism.

Each land governance mechanism is the empirical manifestation of the intersection
between an identity (the conceptual domain) and a dimension (the analytical
subdomain). For example, the intersection of Social Identity x Material Dimension
activates the Delimitation mechanism. The intersection of Economic Identity x
Normative Dimension activates the Documentation mechanism. The intersection of
Legal Identity x Institutional Dimension activates the Recognition mechanism. The
mechanisms function as analytical sensors that detect forces that reinforce security of
tenure, weaknesses that render it vulnerable, internal tensions between factors, and
structural equilibria or imbalances. The mechanisms are: Delimitation or demarcation;
Consultation or negotiation; Institutional oversight; Documentation or recognition;
Conflict resolution or compensation; Citizen participation or intervention. Aligned
mechanisms produce internal coherence, stability, and conceptual robustness, while
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mechanisms in tension introduce fragility, inconsistency, and greater sensitivity to
external stressors.

2.7. Logic of internal and external coherence

Internal coherence refers to the degree of alignment among the mechanisms that make
up each identity. When these mechanisms converge, the identity functions as a stable
unit; when they come into conflict, the identity becomes a source of fragility. This logic
stems directly from the conclusions of the literature review, which showed that small
internal flaws can generate disproportionate effects. External coherence refers to the
functional articulation between distinct identities. Even internally coherent identities can
produce insecurity when they are misaligned with one another. The review showed that
perceived security may diverge from actual security when social, legal, and institutional
identities do not mutually reinforce one another. The model incorporates this distinction,
representing security of tenure as a dynamic equilibrium between fragility, resilience,
stressors, and absorption and cushioning buffers.

3. METHODOLOGY
3.1. Methodological choices

The methodology adopted in this study results from a combination of an in-depth review
of gray literature on security of tenure in Mozambique and an iterative process of
conceptual and mathematical formalization. The review served as the starting point,
enabling the identification of recurring patterns of divergence between formal and
effective security, institutional fragilities, normative tensions, and vulnerabilities amplified
by socioeconomic and environmental factors. These patterns were synthesized into
structured conclusions that guided the next phase: the formulation of assumptions and
propositions.

The methodological process was based on three guiding principles. The first was
accessibility: the formalization should be understandable to readers with a basic
background in analysis, avoiding unnecessary complexity. The second was transparency:
each equation should correspond directly to an assumption and a proposition, allowing
the conceptual origin of each formal relationship to be traced. The third was conceptual
fidelity: the mathematics should represent empirically identified relationships and not
impose simplifications that distort the observed reality.

The methodological process unfolded in sequential stages. The review identified
patterns; the patterns were broken down into ontological and epistemological
assumptions; from these, analytical propositions describing operational relationships
were derived; and these were translated into formal expressions. The conceptual
breakdown—in particular, the distinction between assumptions and propositions—
constitutes the first result of the study.



The authors’ roles were complementary. The human author provided the theoretical
framework, empirical interpretation, and conceptual decisions; the Al served as a support
tool, suggesting formal alternatives, verifying internal consistency, and enabling the
testing of different mathematical structures. The final decision always rested with the
author.

3.2. Qualitative component and phenomenological complement

The qualitative component is not optional. It incorporates dimensions of social life that
cannot be formalized without a loss of meaning, yet which profoundly influence security
of tenure. Values, legitimacy, trust, expectations, perceptions of justice, and lived
experience shape how individuals and communities interpret their relationship with the
land. This component functions as a phenomenological complement that modulates the
interpretation of results and affects the system’s sensitivity to stressors. The literature
review shows that any attempt at quantification—including when using nominal or
categorical variables—ceases to make sense outside the socio-ecological-institutional
context.

The qualitative component is intrinsically linked to the space-time-society context. The
same formal configuration can produce distinct behaviors in contexts with different
histories, norms, or expectations. The model distinguishes between mediating
variables—which alter internal relationships between mechanisms—and moderating
variables—which alter the intensity of effects. The qualitative component acts primarily
as a moderator, adjusting the system’s response to disturbances.

3.3. Assumptions and propositions

The model, named SRA-SoT Atlas (Atlas of Security of Possession as a Socially
Reconfigurable Assembly), is based on a set of assumptions that emerge directly from
the review of gray literature and the conceptual disaggregation process described in the
methodology. These assumptions constitute foundational statements about the nature
of security of possession. From these, thirteen operational propositions are derived that
describe the mechanisms through which security of tenure manifests itself, transforms,
and becomes fragile. The combined presentation of these elements establishes the
conceptual architecture that guides the formal development of the model.

Assumptions

1. Security of tenure is a relational property that emerges from the interaction
between social, territorial, economic, legal, institutional, and cultural identities.

2. Each identity is internally multidimensional, composed of elements that interact
with one another.

3. Security depends on the coherence between actual conditions and social
perceptions.

4. Security is spatially differentiated.
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Security depends on the weakest mechanism within each identity.
Security is influenced by the system’s accumulated history.

Security is an emergent property and not the sum of isolated elements.
Security evolves over time.

There are non-quantifiable dimensions that influence security.

O Security depends simultaneously on structural resilience and systemic alignment.

Propositions

13.

Individual indicators are insufficient to represent security of tenure.

The internal dimensions of each identity interact with one another.

The misalignment between perception and actual conditions increases
vulnerability.

Vulnerability depends on the territorial context.

Specific failures amplify vulnerabilities.

Certain changes become difficult to reverse due to path dependence.
Coherence among identities generates emergent systemic properties.

These mechanisms operate iteratively and cumulatively over time.

Human stressors tend to be amplified by misalignment between identities.

. Environmental stressors act independently of alignment, with their effects

modulated by existing structural resilience

. Fragility can spread across identities.
. Systemic security results from the combination of resilience and alignment,

whose interaction produces emergent properties that cannot be deduced from
the isolated elements.
Security collapses when either resilience or alignment is absent.

3.4. Stages of model development

The development of the SRA-SoT Atlas model took place in ten successive conceptual
stages. Each stage corresponds to an advance in the ability to represent security of tenure
as a relational, multidimensional, and emergent phenomenon. The formal equations
associated with each stage are consolidated in Subsection 4.3, where only the
motivations and evolutionary logic of the model are presented.

Stage 1 — Scalar security

The initial formulation represented the security of each identity as a single value, serving
only as a conceptual starting point. This stage established the conceptual starting point
but did not explain discrepancies between formal and effective security.
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Stage 2 — Multidimensionality

Security came to be described by several internal dimensions, allowing us to capture the
structural complexity of each identity and reduce the risk of overly aggregated
interpretations. However, limitations persisted in the aggregation and representation of
threshold effects.

Stage 3 — Alignment between perception and actual condition

A distinction was introduced between actual condition, social perception, and the
alignment between the two. This stage incorporated the cognitive and social dimensions
of security of tenure.

Stage 4 — Territorialization

Security came to be represented in territorial units, allowing identities, dimensions, and
alignments to be related to physical space. This stage introduced territorial coherence
as an essential component.

Stage 5 — Weakest mechanism

Aggregation was based on the harmonic mean, reinforcing the principle that the fragility
of a mechanism affects identity as a whole.

Stage 6 — Path dependence and historical memory

Accumulated history and absorption capacity were introduced, making it possible to
represent trajectories, legacies, and long-term effects.

Stage 7 — Temporal dynamics

The model now represents transitions between states, allowing for the analysis of
evolution, trends, and trajectories.

Stage 8 — Structural resilience and systemic alignment

The security of tenure came to depend on the coherence among identities, dimensions,
and mechanisms, making it possible to capture the system’s structural stability.

Stage 9 — Human and environmental stressors

External factors affecting security of tenure were incorporated, including social,
institutional, and environmental pressures.

Stage 10 — Propagation of fragility and emergent functionality

The interdependence between identities and the final functional property—which
synthesizes security of tenure as an emergent property of the system—was introduced.
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4. RESULTS
4.1. Presentation of results

The results are presented in three interconnected sections. The first describes the
assumptions and propositions derived from the conceptual breakdown. The second
presents the formal architecture, including identities, mechanisms, and the logic of
internal and external coherence. The third section introduces the general equation,
which synthesizes the model’s structure and represents security of tenure as an
emergent property of the interplay between identities. The qualitative component will
be integrated into the interpretation of the results, ensuring that the formalization
remains linked to the observed empirical complexity.

This section presents the results of the complete formulation of the SRA-SoT Atlas
model, introduced in the introduction and methodology sections, outlining its
conceptual evolution. The objective is to demonstrate how land tenure security, as
interpreted based on the literature review, can be represented as a multidimensional,
relational, territorial, and emergent phenomenon. The section is organized into two
parts: (i) the mathematical formalization of the equations and (ii) the interpretation,
implementation, and properties of the model.

4.2. Detailed equations of the multidimensional model

The following equations formalize the components introduced in Subsection 4.2. Each
expression is presented with its respective definition of variables, domain intervals, and
justification based on the model's assumptions and propositions. The substantive
interpretation of these equations is developed further in Subsection 4.3.

4.2.1.Equation (1) — Global identity force (Harmonic Mean)

The first equation describes the overall strength of the identity (i) at time (t), represented
byM (t) . This strength results from the harmonic mean of the mechanisms that make up
the identity, reflecting the principle that the weakest mechanism dominates the overall
structure.

Mi(t): 1, 1 ln1 1 (7)

=+ + .t
Mi,1+£ Mq+e Mi,3+£ Mi,n+£

Variaveis:

- M;(t) — overall strength of the identity (i) over time (t).

- M (t)— strength of mechanism (k) of the identity (i).

- n— total number of mechanisms in the identity.

- & — positive regularization term that prevents division by zero.

Domain: M;(t) € [0,1]; M;,(t) € [0,1;n> 1; ;6> 0
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Justification: Assumption 5; Proposition 5.
4.2.2.Equation (2) — Multidimensional security of identity

The second equation formalizes the multidimensional security of identity (i), represented
by TS;. Security is no longer scalar and now depends on the internal dimensions of
identity.

TS; = f(Dgi1y Diiays r Diiny) 2)
Variables:
- TS; — security of identity (i).
- Dy j — dimension (j) of identity (i).
- n— number of internal dimensions.
Domain: TS; € [0,1]; Dyjy € [0,1; n> 1.
Justification: Assumption 2; Proposition 2.

4.2.3.Equation (3) — Alignment between perception and actual condition

The third equation describes the alignment of identity (i), represented by A;. The
alignment results from the relationship between the actual condition and social
perception.

A= g(a’’,prere) 3)
Variables:

- 4; identity alignment (i).
d¢’’ — actual condition of identity.
PP"® — social perception of identity.

Domain: 4; € [0,1]; df'/ € [0,1]; PP*"* € [0,1].
Justification: Assumption 3; Proposition 3.
4.2.4.Equation (4) — Territorial security of the cell

The fourth equation represents the territorial security of the spatial cell, TS,.;;, resulting
from the combination of territorial identity, internal dimensions, and alignments.

TScen = h (IcellvaA) “)
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Variables:

- TS_.ey — territorial cell security.

- .oy — territorial identity (density, accessibility, risks, institutional presence). .
- D — set of the internal dimensions of the identities.

- A — the set of identity alignments.

Domain: TSeey € [0,1]; Iy € [0,1]; Dy € [0,1]; A; € [0,1]
Justification: Assumption 4; Proposition 4.
4.2.5.Equation (5) — Historical absorption capacity

The fifth equation describes the shock absorption capacity of identity (i), represented by
P;. This capacity depends on accumulated history.

Py = Ppgse + AH; (5)
Variables:

- P, — capacity to absorb identity (i).

- Pyuse — a basic capacity, independent of history.

- H; — accumulated history of identity.
- A— coefficient that determines the weight of history.

Domain: P; € [0,1]; Pgpasey € [0,1]; H; € [0,1]; 2 = 0.
Justification: Assumption 6; Proposition 6.

4.2.6.Equations (6 and 7) — Temporal dynamics and structural resilience of the
system

The sixth equation represents changes over time, from time (t,) to time (t;)). From this
point on, all states are referenced to a specific time (%)

(Ito’Dto’Mto) - (It1'Dt1’Mt1) (2
Justification: Assumption 8; Proposition 8.

The seventh equation defines the structural resilience of the system,S(t) , as an emergent
property resulting from the combination of identities, dimensions, and mechanisms.

S(t)= F(,D,M) (7)
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Variables:

- S(t) — structural resilience at time (t).
- I — set of identities.

- D — set of internal dimensions.

- M — set of mechanism forces.

Domain: S(t) € [0,1], 0 Ii! D{”}, M{i,k}(t) € [0,1]
Justification: Assumption 7; Proposition 7.
4.2.7.Equation (8) — Systemic alignment

The eighth equation describes systemic alignment, ¢(t), which represents the coherence
among identities within the system. Similar to the previous equation:

$@) = GU,D,M) (8)
Variables:

- ¢(t) — systemic alignment over time (t).

- I — set of identities.

- D — set of internal dimensions.
- M — set of mechanism forces.

Domain: ¢(t) € [0,1]; IiJD{ij}J M{i,k}(t) € [0,1].
Justification: Assumption 7; Proposition 7.
4.2.8.Equations (9 and 10) — Human and environmental stressors

The ninth and tenth equations distinguish between human and environmental stressors,
which act differently on the system.

Khum t) = Kbase(1 - Ai(t)) 9
Keny(t) = Kpase env * E(t) (10)
Variables:

- Kpum(t) — intensity of human stressors.

- K., (t) — intensity of environmental stressors.

- A;(t) — identity alignment (i).

- E(t) — environmental conditions at time (t).

- Kpase — baseline intensity of human stressors.

- Kpase env — baseline intensity of environmental stressors.
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Domain: Khum(t): Kenv(t) € [0:1]; Ai(t): E(t) € [0:1]
Justification: Assumption 9; Propositions 9 and 10.

4.2.9.Equations (11 and 12) — Fragility propagation and final emergent functional
of the SRA- SoT Atlas Model

Equation (11) formalizes the propagation of fragility across identities, showing how
internal misalignments within one identity can amplify vulnerabilities in others when
there is strong structural coupling between them, with reversibility possible.

Fi = fi + Xjziwij - fj (77)
Variables:

- fj— Indices of the model’s identities.

- fi —internal fragility of identity /

- w;j — coupling weight between identities /and /
- F; — Propagated fragility of identity /

Domain: i,j € {1,2,3,4,5,6}; f; € [0,1]; w;; € [0,1]; F; € [0,1].
Justification: Proposition 11.

Finally, equation (12) presents the model's final emergent functional, representing
security of tenure at time (t). Security results from the multiplicative combination of
structural resilience and systemic alignment.

SoT(t) = S(t)* - p(t)# (12)
Variables

- SoT(t)— security of tenure at time (t).

- S(t) — structural resilience.

- ¢(t) — systemic alignment.

- a, p — elasticities modulated by the qualitative component.

Domain:SoT(t) € [0,1]; S(t), p(t) € [0,1]; a, B > 0.
Rationale: Propositions 12 and 13.

The substantive interpretation of these equations and their operational application are
detailed in Section 4.3 below.
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4.3. Interpretation, implementation, and properties of the SRA-SoT Atlas Model

This section interprets the meaning of the equations presented, describes how the
model is implemented operationally, clarifies the measurement and normalization
procedures, and identifies relevant mathematical properties. The goal is to ensure that
the SRA-SoT Atlas model can be applied rigorously, transparently, and reproducibly in
different empirical contexts.

4.3. 1.Interpretation of the model’s equations and dynamics

The interpretation of the SRA-SoT Atlas model's equations highlights its
multidimensional, relational, and emergent nature. Each component plays a specific role
in the construction of security of tenure, and their interplay produces dynamics that
cannot be reduced to isolated indicators.

- Identities and Mechanisms (Equation 1)

The harmonic mean ensures that the overall strength of an identity is determined by its
weakest mechanism. This reflects empirical reality: specific shortcomings—such as a lack
of documentation, weak legitimacy, or low institutional capacity—compromise security
of tenure even when other mechanisms are strong.

- Internal Dimensions (Equation 2)

Multidimensional security recognizes that identities are not homogeneous. The
combination of internal dimensions allows us to capture complexity, heterogeneity, and
interdependence among factors.

- Alignment (Equation 3)

Alignment between perception and actual conditions is central to understanding social
vulnerabilities. Even when formal conditions are robust, negative perceptions can
generate insecurity, conflict, and institutional resistance.

- Territorialization (Equation 4)

Territorial security emerges from the interaction between identities and spatial
characteristics, allowing us to capture structural territorial inequalities, risk zones, conflict
areas, and variations in the presence of the state.

- History and Path Dependence (Equation 5)

The incorporation of accumulated history reflects the fact that vulnerabilities do not
automatically disappear. Past trajectories condition the capacity to absorb future shocks.

- Resilience and Systemic Alignment (Equations 6, 7, and 8)
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These equations introduce emergent properties of the system and are linked to temporal
dynamics.

- Structural resilience captures overall robustness.
- Systemic alignment captures the coherence among identities.

Both are necessary for systemic security.

- Human and environmental stressors (Equations 9 and 10)
The distinction between human and environmental stressors allows us to understand
distinct empirical patterns: internal conflicts intensify when there is misalignment; and
climate events affect communities regardless of their internal coherence, although their
impacts are modulated by existing resilience.

- Internal vulnerabilities and their propagation (Equation 11)

The fragility of an identity depends not only on its internal coherence, but also on the
fragility of the identities with which it is strongly linked. When there is irrelevant coupling
between identities, it isw = 0 ; conversely, some identities have strong interdependence,
andw = 1.

- Final Emergent Function (Equation 12)

Possessive security results from the multiplicative combination of resilience and
alignment, reflecting the simultaneous need for structural robustness and systemic
coherence. If one of these dimensions collapses, systemic security collapses as well.

4.3.2.Operational implementation of the model/

The implementation of the SRA-SoT Atlas model follows a set of sequential steps that
ensure methodological consistency and replicability.

- Step 1 — Measurement of mechanisms
Each mechanism is assessed on a standardized scale (0—1 or 0-5).
Examples of mechanisms:

- documentation

- legitimacy

- social recognition

- institutional capacity
- regulatory stability

- territorial coherence

19



- Step 2 — Calculating the strength of identities

The harmonic mean (Equation 1) is applied to each identity.

This step identifies critical weaknesses and dominant mechanisms.
- Step 3 — Assessment of internal dimensions

The internal dimensions are normalized and integrated (Equation 2).

- Step 4 — Calculating alignment

Alignment is calculated by comparing perception and actual condition (Equation 3).
- Step 5 — Territorialization

Territorial security is calculated for each spatial cell (Equation 4).

This step allows for the generation of security of tenure maps.
- Step 6 — Incorporating history

Absorptive capacity is adjusted for accumulated history (Equation 5).
- Step 7 — Calculation of resilience and systemic alignment

Functions F and G (Equations 6 and 7) aggregate internal and external coherence.
- Step 8 — Assessment of stressors

Human and environmental stressors are calculated separately (Equation 8).
- Step 9 — Calculation of SoT(t)

The final systemic safety is obtained using Equation 12.
4.3.3.Indicators, standardization, and measurement procedures

Implementing the model requires consistent measurement and normalization
procedures.

- Recommended scales

- Scales: 0-1 or 0-5

- Internal Dimensions: min—-max normalization.

- Alignment: normalized distance between perception and actual condition
- History: cumulative index of critical events

- Stressors: time series or composite indices
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- Normalization

Min—-max normalization is recommended to ensure comparability among
heterogeneous variables.

- Data sources
- community surveys
- administrative records
- mapping and geospatial data
- environmental time series
- interviews and focus groups
- institutional audits

- Qualitative integration

4.3.4. Mathematical properties of the model

The SRA-SoT Atlas model exhibits relevant mathematical properties:
- 1. Sensitivity to the weakest mechanism

The harmonic mean ensures that specific weaknesses reduce the overall strength.
- 2. Systemic emergence

The functions F and G produce properties that cannot be deduced from the identities
alone.

- 3. Multiplicativity of the final functional
The form S(£)* - ¢(t)# ensures that:

- ifS(t) = 0, then SoT(t) = 0.

- ifgp(t) =0, thenSoT(t) = 0.

- Ifa + =1 —, the function has constant returns to scale. -
- If'a+ B <17 returns to scale decrease.

If a + B > 1 — returns to scale increase.
The elasticities @ and S incorporate non-quantifiable dimensions such as:

- degree of territorial structuring

- certainty regarding the stability of boundaries
- trends in changes to administrative units

- legitimacy

- values

- awareness

- lived experience
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- 4. Dependence on the path

H 's presence introduces historical memory and cumulative trajectories.
- 5. Nonlinearity

The model is nonlinear, allowing for the capture of threshold and amplification effects.
- 6. Separation of stressors

The distinction between human and environmental stressors prevents confusion
between social and natural phenomena.

5. DISCUSSION

This section discusses the conceptual and formal results of the SRA-SoT Atlas model,
linking them to the gray literature, the identified empirical patterns, and the structural
limitations of traditional security of tenure models. The discussion focuses on five main
areas: (i) hypothesis testing to determine whether security of tenure is an emergent and
nonlinear phenomenon resulting from context-sensitive interactions in African
countries; (ii) theoretical contributions; (iii) methodological implications; (iv) practical
implications; and (v) limitations and future directions.

5.1. Preliminary hypothesis testing based on secondary data

We tested the alternative perspective that views security of tenure as a dynamic
phenomenon produced by everyday interactions among individuals, institutions, and
events. The empirical analysis is based on six African countries with LSMS-ISA data—
Malawi, Mali, Niger, Nigeria, Tanzania, and Uganda—which offer a unique opportunity
to observe micro-events related to land tenure and land use across multiple time waves.
Mozambique is not included for two reasons: (i) the assumptions and hypotheses result
from a review of gray literature applied to Mozambique and focused on assessing the
impact of the formalization (documentation) of rights on security of tenure; (ii) although
it would have been methodologically valuable to include it in the analysis for
confirmation and comparison, access could not be obtained to the microdata from the
Integrated Agricultural Surveys (IAS) and the Household Budget Surveys (HBS), which
are available only in the form of printed final reports—information that overlaps with
the gray literature review.

The analysis was based on the LSMS-ISA (Living Standards Measurement Study -
Integrated Surveys on Agriculture) quality-of-life surveys compiled by the World Bank.
The countries were selected not only for their continental coverage but also because
they: feature multiple time waves—three of which were used; include specific modules
on land tenure and use; provide detailed information on events, decisions, and plot
characteristics; and have representative samples at the respective national levels.
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Based on a panel sample of 30 enumeration areas (EA) per country, with ten households
(H) per EA, across three waves or cycles, the observations were converted into micro-
events: change in land use; conflict or dispute; change in perceived security; institutional
intervention; formal or informal transactions; and social risk events. A multi-country
dataset was constructed. Network analysis and critical path analysis were performed,
identifying three groups of EA: Group 1, characterized by frequent micro-events, low
intermediation, and stable trajectories; Group 2, characterized by critical events, high
intermediation, and institutional decision points; and Group 3, characterized by low-
frequency events of marginal relevance.

The results reveal a surprisingly stable institutional structure, despite the historical, legal,
and administrative diversity of the six countries analyzed. This stability may be masking,
on an arithmetic average and at the national level, more complex local phenomena.
Based on network analysis, the identification of functional clusters, and the
reconstruction of micro-event trajectories (micro-interactions), three central patterns
emerge: (i) the existence of a highly consistent routine module— Group 1; (ii) the
presence of a control module triggered by critical events—Group 2; and (iii) the
structural stability of the institutional architecture across countries. These patterns
support the hypothesis outlined above: “security of tenure emerges as a dynamic
phenomenon, produced by everyday interactions among individuals, institutions, and
events.”

The identified dynamic—routine — critical event — decision — new routine—shows that
transition or control points are the areas where public policy requires the greatest
capacity for intervention. It is necessary to recognize, in practice and not merely through
simple repetition or formal assertion, that formalization, while necessary, is not sufficient.

The structural stability observed across countries suggests that security of tenure is more
sensitive to the quality of institutional interactions than to the type of legal system. This
means that low-cost policies can have a significant impact, including: standardization of
administrative processes; ongoing training for local officials; creation of accessible
communication channels; community mediation mechanisms; and simplification of
registration and updating procedures.

In future iterations, the tests will be extended to other countries, using databases that
are less structured but more accessible and specifically focused on variables related to
tenure security to satisfy Equation (12), such as the Prindex database
(https://www.prindex.net/) and Afrobarometer (https://www.afrobarometer.org/).
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5.2. Theoretical contributions
The SRA-SoT Atlas model introduces three fundamental conceptual advances.
5.2.1.Security of tenure as an emergent property

By combining structural resilience and systemic alignment, the model demonstrates that
security of tenure cannot be reduced to isolated indicators (documentation, perception,
legitimacy, etc.). Security emerges from the coherence between identities, mechanisms,
and historical trajectories.

5.2.2.The centrality of the weakest mechanism

The use of the harmonic mean mathematically formalizes a widely observed pattern: a
single weak mechanism compromises overall security, even when others are strong. This
corrects approaches that use arithmetic means and mask critical vulnerabilities.

5.2.3. The distinction between human and environmental stressors

The model demonstrates that these two types of stressors act differently; human
stressors are amplified by misalignment, while environmental stressors affect identities
regardless of internal coherence. This distinction is essential for mitigation and
adaptation policies.

5.3. Methodological implications

The model offers an operational framework that combines standardized structural
indicators, phenomenological questions, accessible mathematical functions, and
qualitative modulation mechanisms. This combination makes it possible to
simultaneously capture actual conditions, social perceptions, historical trajectories,
territorial interdependencies, and the effects of stressors.

The methodology is replicable but sufficiently flexible to be adapted to different
contexts, provided that the logic of coherence and emergence is preserved.

The model's structure enables comparative analyses across territories; the identification
of critical vulnerabilities; scenario simulations; and the evaluation of public policies.
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5.4. Practical implications
The model provides operational tools for:
5.4.1.Territorial diagnosis

Land tenure security maps can be produced using Equation (4), making it possible to
identify risk zones; conflict areas; territories with critical misalignment; and institutional
vulnerabilities

5.4.2.Planning and intervention

The harmonic mean allows for the identification of priority mechanisms for intervention.
The distinction between stressors guides the development of differentiated policies:
institutional strengthening for human stressors, and mitigation and adaptation for
environmental stressors. These mechanisms should be directed at hot spots by
strengthening institutional capacity for effective, lowcost interventions.

5.4.3.Monitoring and evaluation

The temporal dynamics allow for tracking trajectories of improvement or deterioration.
5.5. Limitations and future directions

The model assumes that identities are observable, mechanisms can be measured, and
aggregation functions capture real-world relationships. Although these assumptions are
justified, there are limitations: the qualitative component cannot be fully formalized and
requires contextual interpretation; the coupling weights between identities depend on
empirical calibration; the temporal dynamics do not yet incorporate complex adaptive
feedbacks; and the spatial scale can influence results, requiring multiscale testing.

The model also faces limitations related to the quality of available data; it requires
rigorous standardization; and it necessitates contextual calibration of the elasticitiesa
andp . The study initiated has not yet estimated the values of these elasticities. The
model does not replace in-depth legal or anthropological analyses.

Future directions include calibration using longitudinal data, empirical calibration

across different countries, expansion to complex urban systems, and the development
of interactive visualization interfaces.
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6. CONCLUSION

The SRA-SoT Atlas model proposes a multidimensional and emergent approach to the
analysis of security of tenure. By integrating mechanisms, identities, alignments,
accumulated history, stressors, and systemic properties, the model overcomes the
limitations of traditional approaches and offers a robust framework for diagnosis,
planning, and intervention.

Key contributions include the mathematical formalization of security of tenure as an
emergent property; the explicit incorporation of the weakest link; the distinction
between human and environmental stressors; the integration of qualitative dimensions
through elasticities; and the ability to represent temporal trajectories and path
dependence.

The model demonstrates that security of tenure depends not only on documentation or
formal recognition, but on the coherence among identities, perceptions, practices, and
territorial conditions. Security is thus simultaneously structural and relational, historical
and dynamic, territorial and institutional.

Applying the model in real-world contexts will allow for the validation and refinement
of its structure, contributing to more effective public policies, more precise interventions,
and more comprehensive assessments. The SRA-SoT Atlas therefore constitutes a
significant conceptual and operational advance for understanding and managing
security of tenure in complex contexts, but it also opens the door to further questions
regarding the possibility of change through simplification, as well as the differences
between being (identity) and having (tenure), which should be considered when
exploring future directions.
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APPENDIX: IMPLEMENTATION TOOL FOR THE MULTIDIMENSIONAL MODEL

1. INTRODUCTION TO THE INSTRUMENT

This appendix presents the complete data collection instrument for the SRA-SoT Atlas
model, consisting of 36 structural questions (six identities x six mechanisms), five
phenomenological questions, mapping tables, and the 6x6 matrix of mechanisms. The
instrument is suitable for academic research, territorial diagnostics, government
programs, professional training, and university education. The questions can be adapted
according to the context.

2. THE 36 STRUCTURAL QUESTIONS (BY IDENTITY)

The structural questions are presented in full in the Single Table.
Below, they are presented organized by identity and mechanism.

2.1. Social identity (S)

S-A — Community Recognition

S1. The community recognizes and legitimizes the household'’s presence in the area.
S-B — Social Cohesion

S2. Relationships among neighbors are stable, cooperative, and based on mutual trust.
S-C — Support Networks

S3. The household can count on support from neighbors or local groups in case of
need.

S-D — Social Capital (bridging)

S4. There are connections with external groups that reinforce the household'’s ability to
settle.

S-E — Social capital (bonding)

S5. The household’s internal relationships reinforce its continued presence in the
community.

S-F — Community conflict resolution

S6. The community has effective mechanisms for resolving internal conflicts.

2.2. Territorial identity (T)

T-A — Environmental Risk

T1. The area presents significant environmental risks.

T-B — Spatial Stability

T2. The community has occupied the same space for a sufficiently long time.
T-C — Basic Infrastructure

T3. Essential infrastructure is in place that reinforces territorial stability.

T-D — Territorial Accessibility

T4. The location is easily accessible for services, transportation, and mobility.
T-E — External pressures
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T5. The area is subject to external pressures.
T-F — Territorial History of Displacement
T6. The community has previously faced displacement or threats of removal.

2.3. Economic identity (E)

E-A — Physical Investment

E1. There are visible investments in land or housing.

E-B — Minimum Economic Capacity

E2. The household has the minimum resources necessary to maintain its occupation.
E-C — Income Stability

E3. The household’s income is stable over time.

E-D — Economic dependence on the location

E4. The location is essential to the household’s employment or income.

E-E — Perceived Economic Value

E5. The household attributes significant economic value to the land or dwelling.

E-F — Response to Incentives

E6. When the value of the land increases, the household tends to stay or sell/subdivide.

2.4. Legal identity (L)

L-A — Existing Documentation

L1.Is there any document that recognizes or supports the right of occupancy?
L-B — Formal Validity

L2. The existing document is considered valid by the competent authorities.
L-C — Legal Consistency

L3. Are there any overlaps, contradictions, or legal disputes involving the land?
L-D — Risk of litigation

L4. There is a real risk of judicial or administrative dispute.

L-E — Regulatory Clarity

L5. The legal rules applicable to the land are clear and understandable.

L-F — Access to Legal Information

L6. The household has access to relevant and understandable legal information.

2.5. Institutional identity (I)

I-A — Institutional Predictability

I1. Institutions act in a predictable and consistent manner.

I-B — Administrative Capacity

I2. There is institutional capacity to update records and respond to requests.
I-C — Transparency

I3. Institutional decisions are transparent and well-reasoned.

I-D — Interinstitutional Coordination

I4. The relevant institutions communicate and coordinate effectively.

I-E — Response Time

I5. Institutions respond within a reasonable timeframe.
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I-F — Perceived impartiality
I6. Institutions are perceived as impartial and non-discriminatory.

2.6. Identity: active citizenship (C)

C-A — Participation in Organizations

C1. The household participates in associations, local groups, or community initiatives.
C-B — Collective Mobilization

C2. There are forms of collective mobilization to defend territorial rights.
C-C — Organized Advocacy

C3. The community has organized mechanisms for advocating for rights.
C-D — Community Leadership

C4. There are recognized and effective local leaders.

C-E — Participatory Inclusion

C5. Community participation includes women, youth, and vulnerable groups.
C-F — History of Collective Action

C6. The community has a history of successful collective action.

Table 1 - Mapping of survey questions to variables

QID Prefix Mechan. Variable Question

Q1 S S-A V_SA Does the community recognize and accept the household's presence in the area?

Q2 S S-B V_SB Are neighborly relations based on mutual trust?

Q3 S S-C V_S,.C Can the household count on support from neighbors or local groups in case of
need?

Q4 S S-D V_S,D Are there connections with external groups (NGOs, churches, associations)?

Q5 S S-E V_S,E Do internal relationships within the household reinforce the decision to stay in the
area?

Q6 S S-F V_SF Does the community have effective mechanisms for resolving internal conflicts?

Q7 T T-A V_TA Does the area pose environmental risks? If so, which ones? (floods, erosion,
landslides, contamination)?

Q8 T T-B V_TB Has the community occupied the same space for a long enough time to establish a
permanent presence?

Q9 T T-C V.T.C Is essential infrastructure in place?

Q10 T T-D V_T,D Is the location easily accessible for services, transportation, and mobility?

Q11 T T-E V_TE Is the area subject to external pressures? If so, what are they? (urban expansion, public
or private projects)?

Q12 T T-F V_TF Has the community faced previous displacements or threats of removal?

Q13 E E-A V_EA Are there any visible investments that indicate an intention to stay?

Q14 E E-B V_EB Does the household have the minimum resources to maintain occupancy?

Q15 E E-C V_EC Is the household's income stable over time?

Q16 E E-D V_ED Is location essential to the household’'s work or income?

Q17 E E-E V_EE Does the household attach significant economic value to the land or dwelling?

Q18 E E-F V_EF When the value of the land increases, does the household tend to sell or subdivide
it?

Q19 L L-A V_LA Is there any document that recognizes or supports the right of occupancy?

Q20 L L-B V_LB Is the existing document considered valid by the competent authorities?

Q21 L L-C V_LC Are there any overlaps, contradictions, or legal disputes involving the land?

Q22 L L-D V_LD Is there a real risk of a judicial or administrative dispute over the land?

Q23 L L-E V_LE Are the legal rules applicable to the land clear and understandable?

Q24 L L-F V_LF Does the household have access to relevant and understandable legal information?

Q25 1 I-A V_IA Do institutions act in a predictable and consistent manner?

Q26 I I-B V_LB Is there institutional capacity to update records and respond to requests?

Q27 I I-C V_IC Are institutional decisions transparent and justified?

Q28 1 1-D V_ID Do the relevant institutions communicate and coordinate effectively?

Q29 I I-E V_LE Do the institutions respond within a reasonable timeframe?

Q30 I I-F V_LF Are the institutions perceived as impartial and non-discriminatory?
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Q31 C C-A V_CA Does the household participate in associations, local groups, or community
initiatives?
Q32 C C-B V_CB Are there forms of collective mobilization to defend territorial rights?
Q33 C C-C V_CC Does the community have organized mechanisms for asserting its rights with the
authorities?
Q34 C C-D V_C,D Are there recognized and effective local leaders?
Q35 C C-E V_CE Does community participation include women, youth, and vulnerable groups?
Q36 C C-F V_CF Does the community have a history of successful collective action?
Source: Prepared by the author, with the assistance of Al
Table 2 - Table of mechanisms by cell
1D D Mechanism Mechanism Variable
Code Name Code Name
S Social S-A Community recognition V_SA
S Social S-B Social Cohesion V_S,B
S Social S-C Support networks V_S,C
S Social S-D Bridging social capital V_S.D
S Social S-E Social capital bonding V_SE
S Social S-F Community conflict resolution V_SF
T Territorial T-A Environmental risk V_TA
T Territorial T-B Spatial stability V_TB
T Territorial T-C Basic infrastructure V_T,C
T Territorial T-D Territorial accessibility V_TD
T Territorial T-E External pressures V. TE
T Territorial T-F Territorial history of displacements V_TF
E Economic E-A Physical investment V_EA
E Economic E-B Minimum economic capacity V_EB
E Economic E-C Income stability V_EC
E Economic E-D Economic dependence on the location V_ED
E Economy E-E Perceived economic value V_EE
E Economic E-F Response to incentives V_EF
L Legal L-A Existing documentation V_LA
L Legal L-B Formal validity V_LB
L Legal L-C Legal consistency V_LC
L Legal L-D Litigation Risk V_LD
L Legal L-E Regulatory clarity V_LE
L Legal L-F Accessibility to legal information V_LF
1 Institutional I-A Institutional predictability V_IA
1 Institutional 1-B Administrative Capacity V_IB
1 Institutional 1-C Transparency V_IC
1 Institutional 1-D Inter-institutional Coordination V_ID
I Institutional I-E Response time V_IE
1 Institutional I-F Perceived impartiality V_IF
C Active citizenship C-A Organizational Participation V_CA
C Active Citizenship C-B Collective Mobilization V_CB
C Active Citizenship C-C Organized advocacy V_CC
C Active Citizenship C-D Community Leadership V_CD
C Active Citizenship C-E Participatory Inclusion V_CE
C Active Citizenship C-F History of Collective Action V_CF

Source: Prepared by the author, with the assistance of Al
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Tabela 3 - Example of Mechanisms in the 6x6 Matrix of Identities and Dimensions

Ident. Ident, Material Relational Normative Cognitive Institutional Temporal

Code Name Dimension Dimension Dimension Dimension Dimension Dimension

S Social ICommunity Social Cohesion Support networks Bridging social  [Bonding social capital [Conflict resolution
Recognition capital

T Territorial Environmental risk  [Spatial stability Basic infrastructure  [Territorial External pressures History of territorial

laccessibility displacement
E Economic Physical investment [Minimum economic  [Income stability Local economic  |Perceived economic Response to
capacity dependence alue incentives

L Legal Existing Formal validity Legal consistency Risk of litigation [Regulatory clarity IAccessibility of legal
documentation information

1 Institutional Institutional IAdministrative [Transparency [nterinstitutional |[Response time Perceived impartiality
predictability (Capacity coordination

C |Active Participation in Collective Organized advocacy |[Community Participatory History of collective

Citizenship lassociations Mobilization Leadership [Inclusion laction

Source: Prepared by the author, with the assistance of Al

3. PHENOMENOLOGICAL QUESTIONS

Q1. How would you describe your sense of security or insecurity regarding the land?
Q2. What recent events have influenced your perception of the stability of your right?
Q3. Who do you trust when a problem related to the land arises, and why?

Q4. What threats do you consider most likely in the future, and how might they affect
your ability to remain on the land?

Q5. What would it mean for you and your family to lose this land or be forced to leave?

4. FINAL CONSIDERATIONS

The 6x6 version of the SRA-SoT Atlas aligns with the international literature, increases
analytical sensitivity, enhances methodological robustness, improves teaching
capabilities, enables more sophisticated applications, and demonstrates the utility of
multidimensional modeling. It is, therefore, the recommended version for publication,
training, and institutional adoption.

5. METHODOLOGICAL SECTION
5.1. General structure of the SRA-SoT Atlas Model

The SRA-SoT Atlas model conceptualizes security of tenure as a multidimensional
construct composed of six structural identities: Social (S), Territorial (T), Economic (E),
Legal (L), Institutional (I), and Active Citizenship (C). Each identity is operationalized
through six mechanisms, totaling thirty-six mechanisms and thirty-six observable
variables.

6 identities x 6 mechanisms = 36 variables
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5.2. Standardization of variables

All variables are converted to the interval ([0,1]), allowing for comparability across
heterogeneous dimensions.

5.2.1.General rule
Vi'd - xria;fr;i:in
5.2.2.Dichotomous variables

1, Yes
Via = {0, No

5.2.3.0rdinal variables

x—1

Viiay ==,

5.2.4.Qualitative variables

Coded ordinally prior to normalization.

5.3. Intra-Identity aggregation

F
1
li=< Z Via
d=A

5.4. Weighted version

F
Ii = Z WdVi,d with de =1
d=A

5.5. Inter-identity aggregation

1
SoT; = YiestELLc L

or, weighted

SOTi = Zaili com Z(li =1

4

5.6. Phenomenological questions
They are neither standardized nor aggregated.

They capture perception, affect, trust, lived meaning, and tensions not captured by
formal variables.
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6. OPERATIONAL SYNTHESIS

Each question produces a standardized value; this value is viewed as a trace of past
decisions.

Each mechanism is assigned a value.

Each identity is the average of the six mechanisms.
The SoT index is optional.

Phenomenology is not optional—it complements the analytical model.

Sponsors:

I B Suécia

EMBAIXADA DA NORUEGA - - Sverige

Rua Faustino Vanombe, n® 81, 1° Andar
Maputo - Mozambique
WWW.0mrmz.org
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