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Abstract

Urbanization is rapidly transforming cities, especially in the Global South, with Sub-
Saharan Africa expected to see the fastest growth in the next 30 years. In South Africa’s
Mopani District, this urban expansion has led to the growth of informal settlements,
increasing disaster risks related to water, health, and fire. This study focuses on Giyani
Local Municipality, examining disaster risks in its informal settlements and the factors
influencing the implementation of spatial planning tools. Using a SWOT analysis combined
with the Analytical Hierarchy Process (AHP), the study found that while the municipality
has strong land use and disaster management policies, poor enforcement, lack of integration,
and weak governance limit their effectiveness. Opportunities for improvement include
securing grants from the National Government and Disaster Management Centre to support
disaster risk reduction (DRR) initiatives. However, challenges such as land shortages and
ecological degradation threaten sustainable planning. The findings provide important
insights for policymakers, urban planners, and disaster management professionals. The
SWOT-AHP approach helps in prioritizing resource allocation, identifying risk trends,
and focusing on key areas for mitigation. Overall, the study supports efforts to enhance
resilience and promote sustainable urban development in informal settlements through
better spatial planning.

Keywords: informal settlements; spatial planning; constraints; SWOT-AHP analysis;
Mopani District

1. Introduction

Urbanization is one of the global trends that has continued to shape the future of
urban areas, including in the Global South [1]. Over the next 30 years, a significant portion
of the global population will be concentrated in urban areas, with the majority of this
growth occurring in less developed regions like South and South Eastern Asia and Sub-
Saharan Africa [2,3]. In South Africa, including in Mopani District, urbanization is largely
unplanned, contributing to the rapid expansion of informal settlements that are deeply
exposed to disaster risks related to water, health and fire [4]. Informal settlements in
Mopani District are at the frontline of these risks, highlighting the urgent need for effective
spatial planning tools to reduce disaster risks since spatial planning aims at creating
liveable, efficient, accessible and safe environments. Such approaches directly support
the Sustainable Development Goal (SDG) target 11.1, which calls for ensuring access for
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all to adequate, safe, and affordable housing and basic services and upgrading slums [5].
However, the implementation of these tools is faced by constraints [6].

Spatial planning tools include plans that are considered corporate documents owned
by all sectors of government as methods used by public sectors worldwide to influence the
distribution of people and activities in spaces of various scales [7]. This suggests that there is
a variety of implementable spatial planning tools available to each country for disaster risk
reduction in informal settlements. However, the implementation of these tools depends on
the legal framework, decision-making process, policy statements, spatial strategies, land use
regulation, development management, environmental assessment, economic instruments,
evidence and monitoring, payment for spatial planning, supervision, and probity of spatial
planning activities [8]. Comprehensively, spatial planning tools that could be used for
disaster risk reduction in informal settlements include land use planning regulations, land
use schemes, zoning, subdivision, building codes, and standards [8]. All these tools aim at
reducing the effects of hazards, exposure and vulnerability through exercising a regulatory
and developmental function [9-11] and form part of responsive developmental initiatives
that build local resilience to possible disaster risks [12]. However, studies such as those of
the South African Development Agency [13] show that the implementation of these tools
in informal settlements is usually faced with constraints. Therefore, this study’s central
aim was to analyze the constraints of implementing spatial planning tools for disaster risk
reduction in informal settlements in Mopani District, South Africa.

Informal settlements are residential areas where inhabitants often lack secure land
tenure, live in substandard or makeshift structures such as shacks or informal dwellings,
and have limited access to essential services, including water, sanitation, waste man-
agement, and electricity [3,14,15]. These settlements frequently arise in hazardous or
environmentally sensitive locations such as wetlands, low-lying areas, hilltops, and forests,
increasing residents’ exposure to disaster risks related fires, water, and health [16]. A study
by [17] reports similar situations of informal settlements across selected cities in Sierra
Leone, Ghana, Uganda, Somalia, Tanzania, Malawi, and Zimbabwe. Addressing these
challenges is central to achieving Sustainable Development Goal (SDG) 11, particularly
target 11.1, which calls for inclusive, safe, resilient, and sustainable urban development [18].
They are also closely linked to SDG 1 (poverty eradication), SDG 3 (health and well-being),
and SDG 6 (clean water and sanitation) [18]. Implementing spatial planning tools for
disaster risk reduction, including hazard mapping, land use planning, zoning regulations,
and building regulation, can significantly mitigate health-, fire-, and water-related risks
while guiding safer upgrading and enhancing urban resilience [9,14]. However, in many
developing countries, such interventions are limited due to challenges associated with
rapid and unregulated urbanization [16]. Globally, informal settlements house around
one billion people, representing approximately one-seventh of the world’s population and
one-third of the urban population [19]. With projections indicating that 66 percent of the
global population will reside in urban areas by 2050 [20], the proliferation of informal
settlements is likely to persist amid growing shortages of affordable housing [21].

This continued growth increases the vulnerability of communities to both natural
disasters such as floods, extreme weather conditions and wild fires, and human-induced
disasters such as diseases due to poor waste management [22,23]. In South Africa, for
instance, informal settlements in Cape Town [24], KwaZulu Natal [25] and Giyani Local
Municipality, Mopani District, and Limpopo Province exemplify this reality, where inade-
quate land use planning, unregulated construction, and poor access to basic services further
compound disaster risks [4]. To address these vulnerabilities, the use of spatial planning
tools such as geospatial technologies, risk-sensitive planning, and land use zoning is critical
for fostering sustainable and resilient urban development [26]. In response to the rapid
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proliferation of informal settlements and the increasing vulnerability to urban disaster
risks in South Africa, the Spatial Planning and Land Use Management Act (SPLUMA)
No. 16 of 2013 was enacted as a comprehensive legislative framework for spatial planning
and land use management. This act consolidates and replaces various fragmented land
legislations, establishing an integrated and uniform approach to land development and
spatial governance across all spheres of government [14]. SPLUMA explicitly recognizes
the importance for inclusive spatial transformation, particularly as it pertains to informal
settlements. Under Chapter 2, Section 7(a), subsections (ii), (iii), and (v), the act advances
the principle of spatial justice. It mandates that spatial development frameworks and poli-
cies must (1) promote the inclusion of historically marginalized groups and regions, such
as informal settlements, former homeland areas, and underdeveloped peri-urban zones;
(2) incorporate spatial planning instruments, including land use schemes, that facilitate
equitable access to land and services for disadvantaged communities; (3) establish land
use management systems that are comprehensive, flexible, and responsive to the specific
governance needs of informal and marginalized areas; and (4) support land development
processes that provide secure tenure and facilitate the incremental upgrading of informal
settlements. Furthermore, Chapter 4, Part A, Section 12(1) (h) of the act reinforces the role
of all spheres of government at national, provincial, and municipal levels in developing
spatial development frameworks that explicitly integrate previously disadvantaged areas.
This includes areas under traditional leadership, rural communities, informal settlements,
slums, and land owned by state entities. These frameworks must aim to align these ar-
eas with broader spatial, economic, social, and environmental development objectives,
thereby supporting their integration into the formal urban fabric and transforming informal
settlements into sustainable human settlements.

Despite the well-documented benefits of spatial planning tools for disaster risk reduc-
tion, their implementation remains constrained by several factors. For instance, [27] found
that the implementation of the Disaster Safe Education Unit (SPAB) programme in the
disaster-prone area of Mount Merapi in Sleman, Yogyakarta, Indonesia, was hindered by
legal, funding, and human resource limitations. Similarly, in Tanzania, Nuhu, Munuo and
Mngumi [5] reports that the regularization of informal settlements faced challenges due to
governance issues. In Zimbabwe, a study by [28] identified land issues as a constraint to the
implementation of spatial planning tools for DRR. Evidence from [29] indicates that strong
institutional frameworks, especially those built on public—private and community part-
nerships, can significantly enhance disaster risk reduction efforts in informal settlements.
The study presents several successful case examples, including the Mukuru settlement in
Kenya, one of the largest informal settlements in the country, along with community-driven
initiatives in Mahila Milan (India), Thailand, and Pakistan. This therefore means that where
there are no such frameworks, partnerships, or community initiatives, it becomes difficult
to implement spatial planning tools for such informal spaces.

In South Africa, although the government has adopted the Spatial Planning and Land
Use Management Act (SPLUMA) to guide the transformation of informal settlements, the
effective implementation of spatial planning tools, particularly in rural Municipalities such
as Giyani Local Municipality, remains limited due to persistent structural and institutional
constraints [16]. These include limited financial resources, inadequate technical expertise,
weak policy enforcement, and social resistance [19]. Additionally, external threats such as
climate change and rapid population growth further complicate the adoption process of
sustainable spatial planning tools for DRR [20].

Moreover, existing research on the application of spatial planning tools for disaster
risk reduction has largely focused on broad policy frameworks or urban contexts, often
overlooking the unique constraints faced by rural municipalities. While some studies
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acknowledge these constraints [5,29], few have systematically prioritized them or employed
structured decision-making tools to inform planning interventions, especially in Mopani
District [4]. This gap not only weakens disaster resilience in informal settlements but
also impedes sustainable urban development efforts in Mopani District. Addressing these
challenges requires a comprehensive analysis to develop targeted strategies for enhancing
the application of spatial planning tools in disaster risk reduction.

This study aimed to examine the nature of disaster risks in informal settlements within
Giyani Local Municipality, Mopani District. It sought to identify the internal and external
factors influencing the implementation of spatial planning tools for disaster risk reduction.
Furthermore, the study applied the Analytical Hierarchy Process (AHP) to prioritize these
factors, offering actionable recommendations to improve spatial planning and disaster risk
reduction efforts in the district.

To achieve this, the study integrated SWOT analysis and AHP, providing a structured
framework for evaluating the constraints to implementing spatial planning tools [30]. The
SWOT analysis categorized the internal and external factors affecting implementation,
while AHP prioritized these factors to support informed decision making [31], which can
be attainable through leveraging on strength and opportunities in Mopani District.

The SWOT-AHP framework integrates theories from strategic management, multi-
criteria decision making (MCDM), systems thinking, and participatory planning [32,33].
SWOT analysis originates from strategic management theory, focusing on identifying in-
ternal and external factors influencing decisions but lacks prioritization capabilities [34].
AHP complements this by applying MCDM theory, enabling structured pairwise com-
parisons that produce quantitative rankings, thereby enhancing decision objectivity [35].
This combined framework aligns with systems theory, which views informal settlements
as complex adaptive systems requiring holistic analysis of social, institutional, and envi-
ronmental interactions [36]. Furthermore, SWOT-AHP supports participatory planning
by incorporating stakeholder perspectives in prioritizing constraints, reflecting the need
for inclusive decision making in disaster risk reduction [33]. These theoretical founda-
tions make SWOT-AHP suitable for analyzing spatial planning challenges in Giyani’s
informal settlements.

After the introduction, this paper presents a description of the study area and a brief
overview of the research methods employed in the study. It then explores the existing
disaster risks and conducts a SWOT analysis of the key factors affecting the application of
spatial planning tools for disaster risk reduction. Finally, the paper offers recommendations
for implementing spatial planning tools to minimize disaster risks in informal settlements
within Giyani Local Municipality, Limpopo Province, South Africa.

2. Description of the Study Area

Spatially, the study was conducted within the Greater Giyani Local Municipality, one
of the five local municipalities comprising the Mopani District Municipality in Limpopo
Province, South Africa, as illustrated in Figure 1 [37]. The Mopani District is recognized as a
region susceptible to disaster risks, including droughts and floods [26], thereby determining
the choice for the study area, particularly Giyani Municipality.

The spatial scope of this study was confined to four informal settlements namely;
Matshamahikani, Dumpsite, Hluephekani, and Ma Two Rooms which are located within
the Greater Giyani Local Municipality, located in Limpopo’s Mopani District [16]. The
municipality spans approximately 4172 square kilometres and comprise 30 wards and
93 villages under 10 traditional authority areas [38]. It lies about 185 km from Polokwane,
100 km from Thohoyandou, and 550 km from Tshwane, with the town of Giyani serving as
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the administrative, economic, and service hub. Giyani hosts the highest concentration of
population, employment opportunities, commercial activity, and recreational facilities [37].
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Figure 1. Location of the study area. Source: authors (2022).

According to the 2022 census, Greater Giyani has a population of 316,841, a notable
increase from 242,986 in 2011 [39]. This growth has raised the population density from 58.2
to 75.9 persons per square kilometre. Within the study area, approximately 70,537 house-
holds were recorded, highlighting the significant spatial and service demands placed on
the municipality [39]. The combination of rapid population growth, limited planning
enforcement, and socio-economic inequality has contributed to the proliferation of informal
settlements. These demographic and spatial dynamics are central to understanding the
municipality’s spatial planning challenges and its vulnerability to disaster risks, particu-

larly in underserved and unregulated areas where infrastructure development lags behind
settlement expansion.

3. Materials and Methods

A mixed approach, both qualitative and quantitative, was employed in this study [40].
The research focused on a case study of the Greater Giyani Local Municipality, located
within the Mopani District Municipality in Limpopo Province, South Africa. Informal
settlements in Greater Giyani are particularly vulnerable to disaster risks due to the lack of
effective implementation of spatial planning tools for disaster risk reduction [16].

The SWOT framework was developed based on expert knowledge and insights drawn
from the Greater Giyani Integrated Development Plan (IDP) 2022/2023, which reflects
community-identified needs and priorities. Primary data collection involved administering
a pairwise comparison questionnaire and conducting unstructured interviews with 30 pur-
posively selected experts, as detailed in Table 1. This sample size was considered adequate
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for the purpose of pairwise comparisons, which, according to [32], require matched pairs
for effective analysis.

Table 1. Expert profiles.

Number of Experts Expert Groups Area of Expertise
6 Municipal officials Municipal infrastructure
1 Municipal officials Environment management
2 Ward councillors Management of informal settlements
1 Spatial planning Land use schemes
2 Disaster management officials Disaster risk management
3 Local economic development and housing Housing and informal settlements
2 Traditional leaders Land matters and traditional affairs
8 Informal settlement leaders Community leadership
5 Police officials Maintenance of law and order

Source: Authors (2023).

The Analytic Hierarchy Process (AHP) was then used to prioritize the SWOT factors,
relying exclusively on the domain experts’ evaluations. While this expert-led approach
ensures methodological rigour, it excludes direct community participation in the weighting
process. Furthermore, the analysis is context-specific, grounded in the institutional and
spatial dynamics unique to Greater Giyani, and thus constrained by its local scale.

3.1. Conducting a SWOT Analysis

The SWOT analysis, shown in Figure 2, was performed after a field visit to Giyani
Local Municipality and conducting a literature review of the Integrated Development Plan
Report for 2022/2023 [41]. This aided in the identification of the strengths, weaknesses,
opportunities, and threats of Giyani Local Municipality in relation to the implementation
of spatial planning tools for disaster risk reduction [42]. Strengths entail internal factors
that give Giyani Municipality an advantage in implementing spatial planning tools for
reducing disaster risks [43]. Weaknesses are internal negative factors that may hinder
the Municipality from implementing spatial planning tools for disaster risk reduction in
informal settlements [44]. Opportunities involve external factors that the Municipality
could exploit to its advantage [20]. In addition, threats are external factors that represent
limitations that could cause difficulties in the implementation of spatial planning tools for
disaster risk reduction in informal settlements in Giyani Local Municipality [45].

3.2. Development of the SWOT—AHP Analysis

AHP analysis enhances traditional SWOT analysis by introducing a structured, quan-
titative approach to decision making [46]. While SWOT identifies strengths, weaknesses,
opportunities, and threats, it lacks a systematic method for prioritization [47]. This implies
that by integrating the Analytical Hierarchy Process (AHP), decision-makers, based on their
expertise, can subjectively assign weights and objectively rank factors through pairwise
comparisons, thereby improving consistency and reducing subjectivity [48]. This approach
supports multi-criteria decision making, ensures expert involvement, and enables data-
driven strategic planning. Ultimately, SWOT-AHP provides a more rigorous framework
for evaluating complex scenarios and making well-informed decisions [49].

The factors used to develop the Giyani Local Municipality SWOT-AHP analysis were
drawn from the Integrated Development Plans of the Municipality [41] and analyzed by
experts through a pairwise comparison or prioritization questionnaire. The prioritization
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mechanism was performed by assigning a number from a comparison scale (Table 2)
developed by Saaty [33] to represent the relative importance of the criteria.
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Figure 2. SWOT analysis framework. Source: authors (2023).

Table 2. Pairwise comparison scale.

Importance Explanation
1 Two criteria contribute equally to the objective
3 Experience and judgement slightly favour one over another
5 Experience and judgement strongly favour one over another
7 Criterion is strongly favoured, and its dominance is demonstrated in practice
9 The importance of one over another affirmed in the highest possible order
2,4,6,8 Used to represent a compromise between the priorities listed above

Source: Adopted from Akola et al. [4].

The AHP model was used in this study because it has widely been used in solving
many decision-making problems [43,47,49-52]. In AHP, multiple pairwise comparisons
were based on a standardized comparison scale, as shown in Table 2. The responses of each
respondent were analyzed using Expert choice pro 11.5 to calculate the weighting vectors or
priorities and the consistency ratios (CR) of each main criteria and sub criteria. The pairwise
comparison matrices obtained from the respondents were combined using the geometric
mean approach at each hierarchy level to obtain the corresponding consensus pairwise
comparison matrices. Each of these matrices where then translated into the corresponding
largest eigenvalue problem and solved to find the normalized and unique priority weights
for each criterion.

Considering X = {Xj | j=1,2, ... n} as a set of criteria, the pairwise comparison
on n criteria was summarized in an (n x n) evaluation matrix A, in which every element
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iji,j=1,2, ..., n) was the quotient of weights of the criteria, as shown in equation

(Equation (1)) below;
_an A2 e Aln 1
dp; a»@»@....... azn
_aln an2 ... dnn ]

The last step involved each matrix being normalized and finding the relative weights
that were given by the right eigenvector, with (w) corresponding to the largest eigenvalue
(Amax), as follows:

Ayw = AmaxW ()

When the pairwise comparisons were completely consistent, the matrix A had a rank
of 1 and Apmax = n. In this case, weights were obtained by normalizing any of the rows
or columns of A [50]. The quality of the output of the AHP is linked to the consistency
of the pairwise comparison judgments. The consistency is defined by the relationship
between the entries of A: aij x ajk = aik. The consistency index was calculated using the
formula below

Cl = Amax — 1 (3)
n—1

The consistency ratio (CR) was then calculated using Expert choice pro 11.5 to deter-

mine whether the evaluations were sufficiently consistent. This uses the formula below

e

R=—
¢ RI

4)
where Cl is the consistency index and Rl is the random index as set by Saaty [33], as shown
in Figure 3. The acceptable upper limit for CR is 0.1. If the final consistency ratio is >0.1, the
evaluation procedure has to be repeated to improve consistency. A CR ratio < 0.1, according
to [53] indicates that the experts selected in the study are experienced and knowledgeable
in the area being evaluated and their judgments are consistent.
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Figure 3. Random Index (RI) vs. Matrix size (n). Source: authors 2025.



Sustainability 2025, 17, 6075

9 of 21

Figure 4 shows the SWOT matrix hierarchical structure adopted for analyzing the
implementation constraints of spatial planning tools for disaster risk reduction in informal
settlements of Giyani Local Municipality in Mopani District.

Overcoming constraints of implementing Goal

spatial planning tools in informal settlements

SWOT

groups

SWOT

factors

S1 S2 S3 W1 | W2 W3 ) 02 03 T1 T2 | T3

Strength (S) Weaknesses (W) Opportunities (O) Threats (T)

| |

v v v v Yy v v A, v

Figure 4. SWOT matrix hierarchical structure. Source: authors (2023).

The following section presents the weighted prioritization of SWOT-AHP factors and
interprets their implications for disaster risk reduction in Giyani Local Municipality.

4. Results and Discussion

The results of the SWOT-AHP analysis provide valuable insights into spatial planning
priorities in Greater Giyani Local Municipality. However, it is important to contextualize
these findings by acknowledging certain methodological limitations. Although the SWOT
factors were drawn from the Greater Giyani Integrated Development Plan (IDP), which
includes community consultation, the AHP prioritization phase was conducted solely
with experts, including informal settlement and traditional leaders. Consequently, the
results primarily reflect institutional and professional perspectives rather than the lived
experiences of informal settlement residents. While the involvement of local leaders offered
some level of community representation, this indirect participation falls short of capturing
the broader community’s experiential knowledge.

Furthermore, the study’s geographic focus on Greater Giyani limits the generalisability
of its findings to other municipalities, which may face different local dynamics, except in
cases where similar contextual conditions exist. To enhance the inclusiveness and policy
relevance of future research, the SWOT-AHP framework should be applied across multiple
localities and incorporate direct community participation in the weighting process, ensuring
a more balanced integration of expert judgement and grassroots insight.

4.1. The Nature of Disaster Risks in Informal Settlements in Giyani Local Municipality

Greater Giyani Local Municipality, Mopani District, has four informal settlements
namely, Ma-Two Rooms, Dumpsite, Matshamahikani and Hluphekani, and these are
located in disaster-prone areas such as wetlands, dumpsites, low-lying areas, and hilly
and forested areas. In addition, these informal settlements do not have infrastructure such
as piped water, proper toilets, waste management, sewerage, storm and surface drainage
systems, paved all-weather access roads, proper electricity grid, or proper housing and
street lighting, as indicated in Figure 5. Lack of such facilities expose residents to water-,
health-, and fire-related risks.

Informal settlements within Giyani Local Municipality are characterized by substan-
dard housing structures that expose residents to extreme weather conditions, including
severe cold and heat waves. These settlements often rely on illegal electricity connections,
which pose significant fire hazards. Additionally, the absence of adequate sewer and
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drainage systems increases the risk of disease outbreaks and heightens vulnerability to
flooding. Notably, areas such as Dumpsite and Matshamahikani are situated adjacent to
forested land, creating an environment conducive for mosquitoes to breed and, conse-
quently, increasing the risk of malaria outbreaks. All the stated risks in these informal
settlements indicate absence of formal planning [54].

Ma-Two Room Informal settlement

Figure 5. Disaster risks in Giyani Local Municipality informal settlements. Source: adopted from
Akola et al. [4].

Given these risks, the implementation of spatial planning tools is imperative to en-
hance the liveability of these informal settlements [11]. However, the effective application of
such tools in Giyani Local Municipality is constrained by a range of institutional weaknesses
and external threats [44]. Nevertheless, these constraints can be mitigated by leveraging
the municipality’s strengths and opportunities, thereby fostering sustainable and resilient
urban development.

4.2. Giyani Local Municipality SWOT Factors Identification

The internal and external factors that influence the implementation of spatial planning
tools for disaster risk reduction (DRR) in informal settlements of Greater Giyani Local
Municipality in Mopani District are summarized in Table 3. A total of 14 internal factors
and 12 external factors where identified.

Table 3. Giyani Local Municipality SWOT factors.

Internal Factors

Strength

Weaknesses

W1—Lack of implementation of land use management policies and by-laws

S1—Land use management policies in place (SDF, W2—Lack of engagement with the review processes of policies

LUMS, By-laws)

(lack of ownership)

S2—Environmental framework (disaster W3—Out-dated data that misinforms planning
management policies, integrated waste W4—Lack of capacity in land use management

management plan)

Wb5—Lack of institutional governance systems

S3—Waste management facilities Wé6—Lack of insured infrastructure

S4—Tourism

W7—Lack of integrated processes

S5—Sports facilities in rural communities W8—Lack of implementation of council resolutions

W9—Poor maintenance of infrastructure
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Table 3. Cont.

External Factors

Opportunities Threats

Ol1—Tourism

T1—Lack of critical/specialized skills to ensure legislative compliance and has
a negative impact on the development of infrastructure
T2—Legal cases against the municipality due to loss of infrastructure and

0O2—Waste recycling that results in creating jobs  human lives due to disasters and accidents occurrence, since the infrastructure
O3—A healthy society due to the availability of  is not insured and in the bad state

sports facilities

T3—Non-functionality of the Disaster Management Centre

O4—Poverty: government investment directed T4—Ecological degradation

to Giyani

T5—Relationship with Tribal Authority (development not addressing

O5—Proximity to Kruger national park the vision)

T6—Unavailability of land for development
T7—Scarcity of water, sewerage, and storm drainage infrastructure.

4.3. The SWOT—AHP Prioritization

The Analytical Hierarchy Process (AHP) was integrated with the SWOT matrix to
improve decision-making. Initially, experts conducted a pairwise comparison of the SWOT
elements using Saaty’s [33] 1-9 scale (Figure 3). The results of the significance or priority of
each SWOT element and weights are as follows; Strengths (32.5%), Weaknesses (14.4%),
Opportunities (44.7%), and Threats (8.5%) (Table Al). This suggests that the strategic focus,
based on expert judgement using SWOT-AHP, leans heavily toward leveraging internal
strengths (32.5%) and capitalizing on external opportunities (44.7%), together making
up over 77% of the total priority weight. These results are consistent with many studies
that have found that experts prioritize strengths and opportunities as most important to
achieve strategic goals [31,50,54]. This suggests that experts perceive the availability of
opportunities and the strength in the Municipality are highly significant in implementing
spatial planning tools for disaster risk reduction. The question remains as to why Giyani’s
informal settlements are still exposed to disaster risks related to fire, water and health.
The continued exposure of Giyani’s informal settlements to fire, water, and health risks
may partly stem from weaknesses (14.4%) and threats (8.5%) faced by the Municipality.
These internal and external factors may hinder effective mitigation of disaster risks in these
informal settlements.

Subsequently, each SWOT category was independently assessed and ranked by a team
of experts through pairwise comparisons of the factors within each category, as shown
in Tables A2-A5 (Appendix A). These assessments produced the overall priority scores
of SWOT factors for Giyani Local Municipality, presented in Table 4. Table 4 shows that
all strategy groups achieved consistency ratios below 0.1, confirming the reliability of the
expert judgments and the methodological soundness of the AHP results [48].

Table 4. Overall Priority Scores of SWOT Factors for Giyani Local Municipality.

SWOT Group

Group Priority SWOT Factor Importance Degrees Overall Priority Degree

Strengths
CR =0.0302

S1—Land use management
policies (SDF, LUS, By-laws)

S2—Disaster

0.262 0.085

0.262 0.085

0.325 management policies

S3—Waste management facilities 0.197 0.064
S4—Tourism 0.082 0.027
S5—Skilled personnel 0.197 0.064
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Table 4. Cont.
SWOT Group Group Priority =~ SWOT Factor Importance Degrees Overall Priority Degree

W1—Lack of implementation of
land use management policies 0.097 0.014
and by-laws
W2—L.ack of engagement v.\zllth 0.064 0.009
the review processes of policies
W.?:.—Out—dated d.ata that 0.084 0.012
misinforms planning
W4—Lack of capacity in land 0.123 0.018
use management

Weaknesses 0.144

CR = 0.0541 : W5—Weak institutional 0.129 0.019
governance systems ’ ’
W6—Lack of insured 0.102 0.015
infrastructure
W7—Lack of integrated 0.150 0.022
processes
WS—Lack of 1rpp1ementat10n of 0.150 0.022
council resolutions
W9—Poor maintenance of 0.100 0.014
infrastructure
O1—Tourism as revenue base 0.108 0.048
QZ—Wiaste.recychng that results 0.063 0.028
in creating jobs
O3—Grants from the national 0.229 0.102
government

Opportunities .

CR = 0.090 0447 O4—Proximity to Kruger 0.142 0.064
national park
O5—Awareness creation 0.208 0.093
platforms
O6—National Disaster 0.250 0.112
management centre
T1—Lack 9f sPec1ahzed §kllls to 0.129 0011
ensure legislative compliance
TZ—.L?gaI. cases against the 0.077 0.007
municipality
T?—Non—functlonahty of 0.109 0.009
Disaster Management Centre

Threats 0 085

CR = 0.0525 ’ T4—Ecological degradation 0.171 0.015
T5—Weak relationship with
Tribal Authority 0.129 0011
T6—Unavailability of land for 0.240 0.020
development
T7—Scarcity of water 0.146 0.012

4.3.1. Top Weaknesses of Giyani Local Municipality

From the weakness group, lack of integrated processes (W7, 0.022), weak institutional
governance systems (W5, 0.019), and lack of implementation of council resolutions (W8,
0.022) emerged as the primary weaknesses in the SWOT-AHP analysis for Giyani Local
Municipality. These interconnected institutional deficiencies significantly undermine the
implementation of spatial planning tools for disaster risk reduction [7]. Weak governance
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structures reduce accountability and decision-making efficiency, while the absence of
integrated processes exacerbates fragmentation across departments such as the Disaster
Management Centre, and urban planning and law enforcement departments. Furthermore,
the failure to implement council resolutions reflects a systemic breakdown in translating
policy directives into actionable programmes. Together, these weaknesses create a cycle of
disjointed planning, resource misallocation, and persistent exposure of informal settlements
to disaster risks. A study by [55] identified weak governance and fragmented planning
as barriers to effective disaster risk management, particularly in developing countries.
Similarly, Nikoli¢ et al., [56] found that a poor institutional capacity in municipalities
across Serbia leads to disproportionate vulnerability in informal settlements. In a related
study by [23], the authors confirmed that fragmented institutional structures limit adaptive
capacity in informal settlements. Weak institutional governance has been identified as a key
driver in the proliferation of informal settlements in both Tanzania [57] and Ethiopia [58].
However, evidence from [29] suggests that strong institutional frameworks, particularly
those involving public—private/community partnerships, can yield positive outcomes in
addressing disaster risks in informal settlements. The study highlights several successful
examples, including Mukuru, one of the largest informal settlements in Kenya, as well as
initiatives in Mahila Milan (India), Thailand, and Pakistan.

Furthermore, Mntambo and Adebayo [59] highlighted the critical role of governance
in policy implementation and DRR in South Africa’s informal settlements. This contention
aligns with vulnerability theory, which emphasizes the state’s central responsibility for
mitigating risk by ensuring equitable access to key societal institutions by the commu-
nity [60]. These studies emphasize that the persistence of these weaknesses in Giyani
Local Municipality may limit community resilience and reinforce patterns of vulnerability,
particularly in settlements exposed to fire, water, and health hazards. Addressing these
barriers is essential for strengthening coordinated, proactive, and sustainable disaster risk
reduction strategies.

4.3.2. Top Threats of Giyani Local Municipality

Unavailability of land for development (T6, 0.020) and ecological degradation (T4,
0.015) were identified as highly rated external threats in the SWOT-AHP analysis for Giyani
Local Municipality. These factors pose significant challenges to the effective implementation
of spatial planning tools for disaster risk reduction (DRR). The unavailability of land for
development limits the municipality’s capacity to expand housing and infrastructure for
reducing disaster risks in informal settlements [4]. Additionally, ecological degradation
exacerbates the vulnerability of communities to natural hazards such as floods, soil erosion,
drought and outbreak of disease such as cholera. This aligns with the findings of [61],
which highlighted land scarcity as a critical constraint to urban planning and disaster risk
reduction in informal settlements. Evidence by [62] from Namibia highlights that limited
land availability hampers efforts to improve informal settlements. A comparable situation
is reported in Harare, Zimbabwe, where [28] attributes land shortages to the dominance
of so-called “land barons,” whose control over vast tracts of land renders government
acquisition efforts financially burdensome. Similarly, in South Africa, the White Paper
of 2025 on Human Settlements [63] acknowledges that land shortages present a major
obstacle to informal settlement upgrading, primarily due to the high costs associated with
land acquisition.

Similarly, Belle, Collins and Jordaan [64] noted that ecological degradation, particularly
in urban environments and environmentally sensitive areas, undermines the sustainability
of disaster risk reduction efforts by reducing the natural buffers that mitigate hazards. In
South Africa, wetlands, forests and flood plains have been cleared for residential purpose
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and hence destroy the ecological systems, as explained in the state of African cities re-
port [65]. Protecting such areas through spatial planning has been hampered by human
activities, hence presenting increased water and health disaster risks due to inappropriate
establishment of settlements in disaster prone areas. These threats in Giyani reflect broader
challenges faced by informal settlements across South Africa, where land access and en-
vironmental degradation limit resilience. Addressing these threats requires coordinated
land use planning and integrated ecological restoration efforts to enhance the resilience of
communities to disaster risks.

4.3.3. Top Strengths of the Giyani Local Municipality

Findings from the strengths group indicate that Giyani Local Municipality’s primary
assets lie in the existence of key land use management policies, notably the Spatial Devel-
opment Framework (SDF), the Land Use Scheme (LUS), and supportive by-laws (51, 0.085),
alongside Disaster Management Policies (S2, 0.085). These institutional frameworks estab-
lish a formal foundation for spatial planning and disaster risk reduction (DRR) initiatives.
Their presence suggests a degree of policy preparedness, which, if effectively operational-
ized, could promote more resilient and sustainable settlement development. Under the
Spatial Planning and Land Use Management Act (SPLUMA) of 2013, such policies are
mandatory to ensure coherent, uniform, and legally enforceable spatial planning across all
municipalities in South Africa [66]. Accordingly, they serve as critical guiding instruments
for regulating informal settlement growth and advancing DRR strategies. Nevertheless, as
noted by the World Bank Group [67], the mere existence of such policies does not guarantee
effective outcomes; challenges in implementation persist across many developing countries,
often resulting in unregulated urban expansion and heightened disaster risks.

4.3.4. Top Opportunities of Giyani Local Municipality

Findings from the opportunities group indicate that factors O3 (0.102) and O6 (0.112)
were identified by experts as the most significant opportunities. These relate to the availabil-
ity of grants from the National Government and the presence of the Disaster Management
Centre within the region, respectively. Such financial and institutional support mechanisms
are recognized as critical enablers for the implementation of spatial planning tools aimed at
disaster risk reduction (DRR) in informal settlements. International development agencies,
including the Asian Development Bank [68], similarly emphasize the pivotal role of finan-
cial instruments and institutional frameworks in enhancing the capacity of municipalities
to advance DRR initiatives and promote sustainable urban development.

4.4. Limitations and Future Research Directions

This study investigates spatial planning implementation constraints for disaster risk
reduction in informal settlements within the Greater Giyani Local Municipality, using
an expert-led SWOT-AHP analysis grounded in the local Integrated Development Plan
(IDP). It identifies institutional and planning weaknesses as key vulnerabilities. However,
several limitations must be acknowledged. First, the reliance on a relatively small sample
of 30 experts may affect the robustness and representativeness of the findings. Second,
the exclusion of community participation, though represented by their leaders, limits the
inclusiveness and contextual relevance of the analysis. Third, the study’s localized focus
restricts the generalisability of its conclusions to broader contexts.

Additionally, while the SWOT-AHP method provides a systematic framework for
prioritizing planning constraints, it is inherently dependent on subjective expert judgments
and pairwise comparisons. This subjectivity may introduce bias and affect the consistency
of results, particularly when expert perspectives vary significantly. Future research should
aim to triangulate SWOT-AHP findings with participatory and empirical data, expand the
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study scope to include multiple municipalities, and integrate community voices to support
more inclusive, robust, and generalizable resilience strategies.

5. Conclusions

This study employed the SWOT-AHP framework to analyze the critical factors influ-
encing the implementation of spatial planning tools for disaster risk reduction (DRR) in
the informal settlements of Giyani Local Municipality, South Africa. The findings demon-
strate that the municipality possesses significant institutional and financial capacity to
implement DRR strategies effectively, as evidenced by the high priority given to inter-
nal strengths (32.5%) and external opportunities (44.7%). Specifically, the presence of
formal spatial planning instruments such as the Spatial Development Framework (SDF),
Land Use Scheme (LUS), and Disaster Management Policies, each with significant priority
weights (S1 and S2 at 0.085), provides a strong institutional basis for planning. Likewise,
the availability of grants from the national government (O3 = 0.102) and the existence
of a Disaster Management Centre within the region (O6 = 0.112) highlight a supportive
external environment conducive to resilience-building initiatives. Despite this potential,
the analysis reveals persistent challenges that undermine implementation. The most press-
ing internal weaknesses include the lack of an integrated planning process (W7 = 0.022),
weak institutional governance (W5 = 0.019), and poor enforcement of council resolutions
(W8 = 0.022). These governance-related constraints suggest that while policy frameworks
are present, their practical application remains limited. Furthermore, external threats such
as land scarcity (T6 = 0.020) and ecological degradation (T4 = 0.015) represent ongoing
environmental risks that compound the vulnerabilities faced by informal settlements. Over-
all, the study concludes that although Giyani Local Municipality possesses both the tools
and opportunities for effective DRR, their impact is undermined by institutional inefficien-
cies and unsustainable land use practices. Addressing these limitations through a more
integrated and coordinated governance approach is essential for enhancing resilience in
vulnerable communities.

6. Recommendations

In light of the findings, several recommendations emerge for strengthening the imple-
mentation of DRR-oriented spatial planning in Giyani. First, improving the enforcement of
existing policies is essential. While the municipality has adopted key frameworks such as
the SDF and LUS, their practical implementation is hampered by limited capacity and weak
coordination across departments. Establishing clear implementation protocols, backed by
monitoring and evaluation mechanisms, would enable greater accountability and policy
follow-through. Additionally, capacity-building initiatives targeting municipal officials and
planners can strengthen institutional coordination and align departmental mandates with
DRR goals. Second, the municipality should take full advantage of available institutional
and financial resources. The presence of national government grants and a regional Disaster
Management Centre presents an opportunity to fund and operationalise resilience-oriented
projects. A dedicated municipal unit tasked with coordinating project development, fund-
ing applications, and inter-agency partnerships would improve the ability to translate
policy into action. Third, integrated and participatory planning should be prioritized to
ensure that DRR interventions are contextually appropriate and inclusive. Creating formal
platforms for collaboration among government agencies, private stakeholders, and com-
munity representatives can foster trust and align development priorities with local needs.
Moreover, addressing land availability challenges requires a long-term strategic approach.
This includes the identification and reservation of low-risk zones for urban expansion,
alongside measures to prevent the occupation of ecologically sensitive or hazard-prone
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areas. Alternative housing solutions such as in situ upgrading and guided resettlement
should be explored to reduce exposure to risk. Lastly, to address land degradation, environ-
mental protection must be placed at the core of spatial planning. The municipality should
enforce conservation-based zoning regulations and invest in green infrastructure such as
sustainable urban drainage systems. These actions would contribute to the restoration of
degraded ecosystems and enhance overall resilience to climate-induced hazards.

7. Policy Implication

This study highlights the urgent need to move beyond policy formulation toward
effective implementation. While Giyani Local Municipality has adopted key spatial plan-
ning instruments—such as the Spatial Development Framework (SDF), Land Use Scheme
(LUS), and Disaster Management Framework—limited institutional capacity and weak
enforcement continue to undermine their effectiveness. Strengthening interdepartmental
coordination and accountability is essential for translating these frameworks into practical
outcomes. Disaster risk reduction must also be fully integrated into routine spatial planning.
This includes aligning DRR objectives with zoning regulations, infrastructure planning,
and land use controls, particularly in informal settlements. Addressing land scarcity and
ecological degradation through improved land governance and the protection of sensi-
tive areas such as wetlands and floodplains is critical for long-term resilience. Finally, a
coordinated approach across all spheres of government—supported by national funding
mechanisms and technical assistance—is necessary. institutionalizing participatory plan-
ning processes will ensure that DRR efforts are inclusive, locally informed, and responsive
to the vulnerabilities of at-risk communities.
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Appendix A

Table Al. Pairwise comparison of SWOT elements.

SWOT Groups S W (0] T Importance Degrees
Strength (S) 1.00 3.00 1.00 3.00 0.325
Weakness (W) 0.33 1.00 0.20 2.00 0.144
Opportunities (O) 1.00 5.00 1.00 4.00 0.447
Threats (T) 0.33 0.50 0.25 1.00 0.085
CR =0.071
Table A2. Pairwise comparison of the strength of Giyani.
Strength S1 S2 S3 S4 S5 Importance Degrees
S1—Land use management policies
(SDF, LUS, By-laws) 1.00 1.00 2.00 3.00 1.00 0.26
S2—Disaster management policies 1.00 1.00 2.00 3.00 1.00 0.26
S3—Waste management facilities 0.50 0.50 1.00 3.00 1.00 0.20
S4—Tourism 0.33 0.33 0.33 1.00 0.50 0.08
S5—Skilled personnel 1.00 1.00 1.00 2.00 1.00 0.20
CR =0.0302
Table A3. Pairwise comparison of the weakness of Giyani.
Weaknesses W1 W2 W3 W4 W5 W6 W7 W8 W9 Importance Degrees
W1—Lack of
implementation of landuse 5, 99 100 100 100 050 050 100  1.00 0.097
management policies
and by-laws
W2—Lack of engagement
with the review processes 0.50 1.00 1.00 0.33 1.00 0.50 1.00 0.33 0.33 0.064
of policies
Ws—Out-dated datathat 5, 109 100 050 100 100 033 100 1.00 0.084
misinforms planning
Wi—TLack of capacity in .00 300 200 100 050 100 100 100  1.00 0.123
land use management
W5—Weak institutional .00 100 1.00 200 1.00 200 100 1.00  2.00 0.129
governance systems
W6—Lack of insured 200 200 100 100 050 1.00 050 050  1.00 0.102
infrastructure
W7—Lack of integrated 200 100 300 100 100 200 100 100 200 0.150
processes
W8—Lack of
implementation of council 1.00 3.00 1.00 1.00 1.00 2.00 1.00 1.00 3.00 0.150
resolutions
W9—Poor maintenance of - o) 300 100 100 050 100 050 033  1.00 0.100

infrastructure

CR =0.0541
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Table A4. Pairwise comparison of the opportunities of Giyani.

Opportunities 01 02 03 04 05 06 Importance Degrees
Ol1—Tourism as revenue base 1.00 2.00 0.33 1.00 0.50 0.33 0.108
O2—Waste recycling that results in creating jobs 0.50 1.00 0.33 0.50 0.33 0.33 0.063
0O3—Grants from the national government 3.00 3.00 1.00 2.00 1.00 1.00 0.229
O4—Proximity to Kruger national park 1.00 2.00 2.00 1.00 0.50 0.33 0.142
O5—Awareness creation platforms 2.00 3.00 1.00 2.00 1.00 1.00 0.208
O6—National Disaster Management Centre 3.00 3.00 1.00 3.00 1.00 1.00 0.250

CR =0.090

Table A5. Pairwise comparison of the threats of Giyani.

Threats T1 T2 T3 T4 T5 T6 T7  Importance Degrees

T1—Lack of specialized skills to ensure

L . 1.00 3.00 050 050 1.00 050 1.00 0.129
legislative compliance
T2—Legal cases against the municipality 033 100 100 033 100 033 050 0.077
T3—Non-functionality of Disaster 200 100 100 100 050 033 0.50 0.109
Management Centre
T4—Ecological degradation 200 3.00 100 1.00 1.00 100 1.00 0.171
T5—Weak relationship with Tribal Authority 1.00 1.00 200 1.00 1.00 0,50 1.00 0.129
T6—Unavailability of land for development 200 3.00 300 1.00 200 100 2.00 0.240
T7—Scarcity of water 1.00 200 200 100 1.00 050 1.00 0.146
CR =0.0525
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