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1 ABSTRACT

Over the past few decades, the phenomenon of gmiuexpansion has emerged in South Africa as a
significant and complex challenge, particularly gmall towns across rural municipalities. Tradititiy
characterized by their rural economies and closedammunities, these towns now find themselvethat
crossroads of urbanization, grappling with the clexpmplications of expanding urban influence. This
paper investigates the dynamic changes in the MBkiBaaba town's spatial landscape post-apartheid er
spanning from 1995 to 2022. The work adopted a dhixethods research approach, which employs both
gquantitative and qualitative research approachemglé Earth Engine (GEE) was used for supervised
classification to evaluate the Support Vector Maehi(SVM) algorithms, using Landsat-8 images.
Questionnaires were administered to collect qualésand quantitative data and key informative rvitavs
were conducted to gather qualitative data. StesistPackage for Social Sciences (SPSS) was used to
analyse quantitative statistical data and thematialysis was employed for qualitative data analysis
Findings reveal that the land cover of the buildanpa increased from 1443.0 HA in 1995 to 1936.0iMA
2011 and further increased to 2279.0 HA in 2022s Bhgnificant increase highlights the visible iease of
built-up areas, attributed to the rapid growth opplation, which drives the escalating demand dodlto
accommodate housing and infrastructure needs. hgadi the encroachment of urban settlements into
neighbouring rural areas, causing the convergehagb@n and rural settlements. Due to the communal
tenure system, it is frequently difficult for theunicipality to facilitate the demarcation of sitasd
commercial development on tribal land. Limited awity over such areas, makes it difficult for rural
municipalities to control growth and align develapmhwith the goals of the municipal bylaws. Ultilgt

the study recommends sustainable urban developsteategies in mitigating adverse effects on the
environment and community well-being. Thus, thiera need to reconcile conflicting By-laws to ceeat
cohesive land management framework that accommedaith traditional practices and modern spatial
planning and land use management by-laws. Theralsis a need to formulate peri-urban expansion
strategies tailored to rural contexts by considgrincal needs, minimizing environmental impact, and
actively involving the community in the planningopess.

Keywords: sustainable development, land use, pban accuracy assessments, small rural towns

2 INTRODUCTION

The phenomenon of peri-urban expansion is a glplvattognized trend that is significantly reshapihg
landscapes of small rural towns. The small rurakiMao Biaba Town, situated in the heart of Limpopo,
stands as a poignant example of this transformaiineeess. Over the past few decades, the town has
experienced a surge in spatial development, blyithe lines between rural and urban spaces. Thensiqn

of infrastructure and changing land use patterns el contributed to the gradual spatial evolutmn
Makhado Biaba Town into a dynamic peri-urban entitpderstanding the nuances of peri-urban expansion
is imperative not only for Makhado Biaba but alsw tountless similar towns grappling with similar
transitions worldwide (Jain, Sikder and Korzhendwy2023).

The term peri-urban is complex and has been defiiféetently by different scholars. It has beenatidsed
as a location, process, or concept. Peri-urbadmeizdne between rural and urban activities as eeginas a
process, it is the gradual transformation of rawaas as they acquire more urban characteristickaa a
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location, it is the region between rural and urbanes (Mortoja and Yigitcanlar, 2021; Douglas, 0@&ri
urban often refer to a compound of rural and urbsatures in transition which are characterized by
unregulated land uses and multiple land administragtructures (Hungwe, 2014; Ingwani, 2021) withau
fixed definition. Additional to the conventional rel and urban spaces, the peri-urban areas may be
conceptualized as a “third space” (Ingwani & GumR616). Currently, the peri-urban expansion of
Makhado Biaba Town seems to be inevitable. Thisegin not only reshaped the town's physical faatpr
but also redefined its socio-economic dynamicsgadgring new patterns of land use and communigy lif
Furthermore, peri-urban expansion is likely to aamne for as long as the agricultural land is avdéan the
vicinity. In many small rural towns of South Africagricultural activities are slowly diminishingdaeise of

the insurgence of a cash economy and off-farm imcatneams. According to Ingwani (2019), similar
situations were observed in Domboshava and Masvinggimbabwe, where peri-urban livelihoods are
changing because of the outward spatial expandidheoperi-urban zone. As the peri-urban zonesnekte
into the hinterland, the existing peri-urban aaushed out further and replaced by a new frongeally
characterized by inhabited land (Hoggart, 2016)usThthrough such expansion, rural areas assume the
character of cities. Small rural towns of Southigdrare service centers located in the rural aosathe
bottom rung of the ladder that classifies and a=finities. They are surrounded by villages domadhate
agricultural production (Temudo, Cabral and Tallash2020) Currently, a significant number of South
Africa’s population live in small rural towns whigxperience a considerable inflow of migrants.

The study of peri-urban expansion in Makhado Bi&iban is situated within a broader scholarly disseur
on urbanisation, regional development, and sudté&@nglanning. While urbanization has traditionddgen
associated with large metropolitan areas, the astng prevalence of peri-urban growth in small tewn
presents unique challenges and opportunities @aldalbac-Cotoara-Zamfir, Cividino, Salvati, and
Quaranta, 2020). By delving into the specifics aikWlado Biaba's experience, this study contribubea t
more nuanced understanding of urban dynamics autiaéurban interface and also seeks to bridgegte
between academic inquiry and practical policymakig offering insights gleaned from empirical arsdy
and spatial analysis, it aims to inform decisiorkera, planners, and stakeholders involved in slgatiia
future trajectory of Makhado Biaba Town. In doirg & aspires to foster sustainable developmerttioes
that reconcile the imperatives of growth with theegervation of Makhado Biaba’s Town cultural and
environmental heritage.

3 CONCEPTUAL SYNOPSIS

The Theory of Change (ToC) provides a frameworkuioderstanding how interventions or actions lead to
desired outcomes (Yang, van Timmeren and Tillie30In the context of peri-urban expansion in $mal
rural towns like Makhado Biaba, the ToC can helpcielate the interconnected factors driving this
phenomenon and its potential impacts. One key asélae ToC is recognising the drivers of changeich

in this case include demographic shifts, spatialagiyics, and infrastructure development (Waisbod@Q2.
Consequently, as rural areas experience populgtonth and economic transformation, there is ineeda
pressure on land and resources, leading to thensipaof peri-urban areas. Additionally, investnseint
infrastructure, such as roads and utilities, magilifate this expansion by improving accessibility
previously remote areas, thereby attracting batldemts and businesses.

Furthermore, the theory of change highlights théhways through which interventions or policies can
influence outcomes (Taplin, Clark, Collins and Go#®13). Interventions aimed at land use planning,
governance structures, and economic developmentptan a crucial role like implementing zoning
regulations and land use planning strategies to im@inage the spatial growth of peri-urban aredanbing

the need for urban development with the presematioagricultural land and natural resources. Sirtyl
promoting inclusive governance structures that lwve/doth traditional leadership and local munidijped

can enhance coordination and decision-making pseseensuring that peri-urban expansion is guided b
sustainable development principles and addressesnéleds of all stakeholders. Peri-urban areas are
transitional areas experiencing rapid transfornmstias a result of demands from development andhurba
growth. ToC provides an organized way to think ddwaw deliberate activities and planned intervergio
can result in improvements in these areas (Meyauder, and Nicolas, 2022). Planners can use itz time
progression of events and effects, guiding decisiaking toward sustainable and balanced development
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4 METHODOLOGY

This study adopted the case study research desigrevMakhado Biaba town in South Africa was studied
The work applied a mixed method research appraadhalso utilized high-resolution satellite seadike
Landsat 5 TM and Landsat 8 OLI to detect changesaimd Use Land Cover (LULC) (Jamal & Ahmad,
2020; Jamali, 2019). Non-Parametric Machine Leayrdlassifier like Support Vector provided accurate
LULC classification results. Images were uploadatbiugh GEE coding each year, with atmospheric
correction and ready for classification using Supjector Machine (SVM) algorithms (Foody & Mathur
2004). Ground-based fieldwork was conducted, wid $ample sizes per class for bare soil and bpilt-u
areas. Systematic random sampling was applied doh elass, with 70% training samples and 30%
validation testing. Ground truth data collectiom fand use and land cover (LULC) change in Makhado
Biaba town involved systematic random samplingtsied sampling, field surveys and thorough vdiioia
procedures. The collected information was crosskde and verified through multiple visits and
comparisons with existing data sources to enswadhability and representativeness of the firahple.
Questionnaires survey and key informative intergievas applied as primary data collection methodd, a
SPSS and thematic analysis were employed for dalysas respectively (Alshengeeti, 2014). This work
also conducted interviews and questionnaires. K&yrmant interviews were conducted with key infonna
personnel from Makhado Local Municipality and theditional leaders. Questionnaires were distribticed
people who reside in Makhado Biaba and five sudowumvillages. Interviews with the municipal offad$
were unstructured and the interviews were condugiegsically, and the questioners conducted with
residents were structured. Random sampling was tsedelect households that were targeted for
participating in the survey. SPSS and thematicyarsivere also employed for data analysis respsgtiv

MAKHADO XA EXTENSION 1 i LEGEND

Location of the study
area

Drawing title: Study area

Checked by :
Scale :  NTS

— . D 0.15 03 06 03 12
. § - - - —
mthach WU L ~ - N

Figure 1: Location of the study area (Makhado Bialven and surrounding villages). Source: Modifiedaghors, 2023

5 STUDY AREA

Makhado Biaba used to be one of the four distiicte former Republic of Venda, along with Vuwani,
Mutale and Thohoyandou (Makhado Municipality ID®18/19). The majority of the surrounding Villages
in Makhado Biaba town survive primarily on subgise farming and livestock keeping, with vegetables
being sold when deemed necessary and appropriédevin Makhado Biaba Town consist of nine villages,
and five villages were selected purposively andvearently to participate in the research (Makhad® |
2018/19). Land administration, of the peri-urballages of Makhado Biaba town are administered logllo
traditional leadership, chiefs, and village headmamhhey act as the central institute in land goaece,
specifically for allocating land tenure rights iarms of a Permission to Occupy (PTO) on behalf of
governmental bodies like the state and local mpalities (Ingwani, 2021). Makhado Biaba is gengrall
rocky and can be described as a mountainous aleaahterms. Like many former R293 towns, Makhado
Biaba town was established in terms of the Prodimmal5 of 1990. The Proclamation R293 is stiluse
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with the Town Planning Scheme. This implies thaBR2till exists in Makhado Biaba town as it has not
been repealed, and the town is also within the i®ehand Ordinance areas. Demarcation of sites is no
longer applicable in Makhado Biaba town. Sites lageng subdivided in terms of section 92 of the Town
Planning and Township’s Ordinance, 15 of 1986, Makh Municipality Spatial Planning, Land
Development and Land Use Management By-Law of 20ibMakhado Land Use Management Scheme of
2009. However, in the surrounding villages (pebam) demarcation of sites exists through chiefs.

Figure 1 shows Makhado Biaba town and the surragngillages, which falls under the Makhado local
municipality which is Category B.

6 FINDINGS

This section presents the findings and discussiadheostudy analyzing Landsat 5 TM and Landsat 8 OL
data, revealing quantification and prognosis resfdt the SVM classifier, providing a comprehensiv
understanding of LULC detection in Makhado Biabavii@ver 27 years.

6.1 Land Cover/Land Use Classification

The study used Landsat's TCC to digitize trainiitgss generate imagery from Google Earth Engind, an
classify images using the South African classifaratsystem. SVM was used for the classificationing's
Landsat images, Google Earth Engine, and remotrgetechnology allows to access and analyzege lar
amount of spatial information over a long periodiofe, providing a comprehensive view of the chanige
Makhado Biaba town. Landscape Metrix analysis,uditlg confusion matrix and support vector machine
algorithm, allows for the accurate classificatiom ajuantification of land cover and land use charmeer
time. Overall accuracy, producers and user's acguras well as kappa statistics, provide a qudivita
measure of the accuracy of our analysis. Additighalatch density, greatest patch area, mean ated
number of patches, and landscape proportion promgertant metrics for understanding the spatiétigpas
and distribution of land cover changes in MakhadabB town. Ultimately, these methods and tools are
essential for accurately mapping and assessinggéagal changes in the town from the post-apartkeesd
(1995) to the present day (2022). In order to npgiial changes in Makhado Biaba town post-apartbedd
from 1995 to 2022, it is necessary to use Landsetgés, Google Earth Engine, and remote sensing
technology to access historical and current steailata. Landscape Metrix analysis, confusion maamd
support vector machine algorithm are importantddol processing and analyzing the satellite imader
accurately identify and classify changes in landecaver time. Metrics such as overall accuracgdpcers
and users accuracy, as well as Kappa statistiesessential for evaluating the accuracy of the lemer
classification. Patch density, greatest patch ame@an patch area, number of patches, and landscape
proportion are used to quantify the spatial pattemnd fragmentation of land cover changes. Addilgnit

Is important to assess the size and distributiotiféérent land cover types in order to understdreoverall
landscape changes in Makhado Biaba town over theiffgrd time period. Therefore, the integratiorttadse
tools and techniques is crucial for effectively miayyg and monitoring the spatial changes in the tower

the post-apartheid era.

6.2 Results For Quantifying Land Use Land Cover ChangeUsing Landscape Metrics/Accuracy
Assessments

This research focuses on monitoring and detectivamges in land use using landscape metrics, imgjudi
compositional and configurational metrics. The gtudes Patch Density (PD), greatest patch area JGPA
mean patch area (MPA), and number of patches (){f&stof landscape metrics. The "number of patches”
(NUMP) is expected to increase with nucleated urtbewvelopment, but decreases significantly whenmrba
patches combine into a single homogenous patctal Hotlge (TE) determines the overall perimeter bf al
urban patches, while the "mean patch edge" (MPigjgdo the typical amount of edge found in eadiclpa
Later, landscape metrics for each map from 2002022 were calculated using the Landscape Metrics
Plugin on QGIS, a product of the FRAGSTATS softwdreese metrics were chosen to calculate six main
characteristics of land use land cover areas: atessize, relative size, and complexity. The alisodize of
urban features was calculated using QGIS softwadweC maps created through satellite data interpicia
were applied to landscape analysis tools to ewvalilngt structural characteristics of various coypes. Each
LULC class was considered, and every metric waspcoed and analyzed for every value.
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6.2.1 Landscape Matrix Analysis/ Accuracy Assessments

Table 1 gives results using the patch matrix modekhndscape matrix analysis which helps underskzmad
use systems and changes by interpreting quanétdindscape indicators. It quantifies metrics sash
fragmentation, connectivity, and heterogeneity,vjgog insights into ecological integrity. In Makda
Biaba town within Makhado Local Municipality, itedtifies areas needing interventions and explareilks
and economic implications of land use change, sgdimpacts on livelihoods and urban-rural dynamics.

Landscape Matrix SVM Classification_1995
Landscape
Greatest Patch Number  of | proportions Land cover
Class Patch Density area Mean Patch area| Patches (%) (HA)
Baresoil 6.063432835820896%10 1620.0 109.42307692301 26 66% 2845.0
build-up 1.1194029850746268x10 950.0 30.0625 48 34% 1443.0
TOTAL 100%
Landscape Matrix SVM Classification_2011
Landscape
Greatest Patcl Number  of | proportions Land cover
Class Patch Density area Mean Patch area| Patches (%) (HA)
Baresoil 1.3489437515907355x20 643.0 37.60377358490% 53 24% 1993.0
build-up 1.5525579027742428%40 1013.0 31.73770491803% 61 23% 1936.0
TOTAL 47%
Landscape Matrix SVM Classification_2022
Landscape
Greatest Patcl Number  of | Proportions Land cover
Class Patch Density area Mean Patch area| Patches (%) (HA)
Build-up 1.0944260626113514x10 1501.0 53.0 43 27% 2279.0
Baresoil 3.0287604988546706X10 745.0 13.865546218487 119 20% 1650.0
TOTAL 47%

Table 1: Landscape Matrix Analysis for SVM Clas=if{1995, 2011 and 2022). Source: Author, 2023

The study examines landscape structures using anedtich as Patch Density (PD), greatest patch area
(GPA), mean patch area (MPA), number of patcheg,(lMRdscape proportions (LP), and landcover aryea t
study changes in LULC classes. The support vedéssifier was used to calculate GPA values forduyl
and baresoil. The results show landscape metragsakrucial role in understanding landscape ctaagd
their effects. In the year 1995, baresoil had #Hrgdst GPA at 1620, comprising 66% of the LP then t
build-up with a GPD of 950 comprising 34% of the.lUR 2011, a shift occurred with build-up’s GPA
becoming the largest at 1013, occupying 23% of_thewnhile the baresoil had a decrease in the GR&at
comprising 24% of the LP. By 2022, Build-up reclannthe position with a considerable increase in the
Greatest Patch area, reaching 1501 and constitd#fig of the LP. Population growth, economic adeeit
infrastructure development, and cultural influeniceleed indicate dynamic trends in the dominanag an
consolidation of Makhado Biaba town. while the lsaikhad a GPA of 745.0, comprising 20% of LP.

CLASSIFICATION MAP 1995 OF MAKHADD A UNDER f
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Figure 2: SVM classification results for 1995 in lftado Biaba town. Source: Authors, 2023

6.3 Results and data interpretation of LULC classificaton and accuracies

The land use Land cover maps for the year 199&r@id), the year 2011 (figure 2) and the year Z@ig@re
3), are based on supervised classification andVviaterpretation, showing changes in Makhado Bialwan
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over the years. Overall classification accuracy landscape matrix, as well as the area of eachdaadind
land cover, users’ accuracy, and Producers accuracy

6.3.1 Results for SVM in 1995, 2011 and 2022

CLASSIFICATION MAP 2011 OF MAKHADO A UNDER

MAKHADD LOCAL MUNICIPALITY
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Figure 3: SVM classification results for 2011 in khado Biaba town. Source: Authors, 2023
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Figure 4: SVM classification results for 2022 in hado Biaba town. Source: Authors, 2023

The results from figure 1, figure 2 and figure ®wh that there's a consistent decline in bareaond kover
from 2845 hectares in 1995 to 1650 hectares in 2082 area decreased steadily, indicating potential
factors of urbanization expansion. Build-up landeroshows an increase from 1443. Hectares in 1895 t
1936 hectares in 2011, followed by a slight furtimerease by 2279 hectares in 2022. This suggestsiu
development or infrastructure development and husedthement expansion over the years in the Makhado
Biaba town. Leading to the reduction of bareso#daatr contributing to the conversion of natural lamd
build-up areas.

6.3.2 Accuracy assessment results for SVM (1995, 2011282&)

Table 2 shows the validation test for land use lamd cover (LULC) classification, the Support Vecto
Machine (SVM) algorithm for three different yeat€95, 2011, and 2022. The accuracy assessmerttefor t
training data in 1995 reveals a total accuracy 2%08 indicating a relatively high level of model
performance, meaning the classifier has produce® tnoe ground data and the maps are reliable.

6.4 Tests of association between socioeconomic statuses

The findings provided in Table 3, 4, 5, and 6 pdevsignificant insights into the dynamics of petban
expansion in the small rural town of Biaba of Matthdocal municipality. Firstly, the results hightigthe

2
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multifaceted drivers influencing settlement patteisuch as proximity to work, amenities, and fartigg, as
well as the availability of land and affordabilitfhis indicates a complex interplay of socio-ecoitom
factors shaping individuals' decisions regardingerghto settle. Secondly, the mode of land acqoisiti
predominantly through PTO (Permission to Occupighlights the informal nature of land tenure system
these areas, suggesting a need for formalizatiehregulation to address issues of land ownershgp an
rights. Thirdly, the demographic profile of resitienwith a substantial portion being older adulisl a
pensioners, suggests a potential trend of ruraHi@an migration among younger generations, whialidco
impact the socio-economic landscape and servicewdésnin these towns. Finally, the correlation betwe
livelihood activities and educational qualificat®omighlights the importance of education in acecegsi
employment opportunities, indicating potential aréa intervention to promote economic developnaard
social mobility within these peri-urban communities

Accuracy Assessment For SVM Classification Lands885) for Training data 70%
Reference Data
Baresoil Build-up Total User’ Accuracy
B [Baresoll 38 243 281 0,14
3 Build-up 147 44 191 0,23
= Total 185 287 472 Kappa Index
o Producer's
3 Accuracy 0,21 0,15 0,36 0,68
Overall Accuracy
0,82
Accuracy Assessment For SVM Classification Labh@@@l11) for Test data 70%
Reference Data
Baresoil Build-up Total User’ Accuracy
Baresoil 27 154 181 0,15
< Build-up 226 34 260 0,13
3 Total 253 188 441 Kappa Index
= Producer's
@ Accuracy 0,11 0,18 0,287570431 0,69
O Overall Accuracy
0,80
Accuracy Assessment For SVM Classification Lah@@@22) for Test data 70%
Reference Data
Build-up Baresoil Total User’ Accuracy
Build-up 69 0 69 1,00
5 Baresoil 0 31 31 1,00
5 Total 69 31 100 Kappa Index
= Producer's
@ Accuracy 1,00 1,00 2 0,73
O Overall Accuracy
0,83

Table 2: Accuracy assessments, Confusion Matrixtfertraining samples results of SVM classificati@ining data 70% (1995,
2011 and 2022). Source: Author, 2023

Place of residence * Pull factor for settling i trea
Pull factor for settling in the area
Because it Looking fo
ITo be nexTo be close {To be next tBigger ploticheaper tland to residTotal
to work facilities relatives of land live in thei n
area
. Count 11 9 (0] (o] (0] 10 30
Makhado Biaba o/ "ot oral  5.1% 5.0% 0.0% 0.0% 0.0% 5.6% 16.7%
Tshirolwe (ntha) Count 2 3 12 6 5 2 30
% of total 1.1% 1.7% 6.7% 3.3% 2.8% 1.1% 16.7%
Tshituni (ntha) Count 9 3 7 5 3 3 30
Place q % of total 5.0% 1.7% 3.9% 2.8% 1.7% 1.7% 16.7%
residence Tshituni (fhasi) Count 3 2 12 8 3 2 30
% of total 1.7% 1.1% 6.7% 4.4% 1.7% 1.1% 16.7%
Maphakhopele Count 1 1 16 8 1 3 30
% of total 0.6% 0.6% 8.9% 4.4% 0.6% 1.7% 16.7%
Tshirolwe SP Count 4 1 13 3 1 8 30
(Fhasi) % of total 2.2% 0.6% 7.2% 1.7% 0.6% 4.4% 16.7%
Total Count 30 19 60 30 13 28 180
% of total 16.7% 10.6% 33.3% 16.7% 7.2% 15.6% 100%

Table 3: Place of residence, and pull factor fatling in the area. Source: Authors, 2023
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Table 3 results indicate that out of the largearstequal to 33% (n = 60) of total participants widicated
the need to be next to relatives as a pull faatorséttling in the area, the largest sub-shareuatow for
about 9% (n = 16) of total participants residedviaphakhopele, followed by 7% (n = 13) who resided i
Tshirolwe SP (Fhasi) and equal shares of aboutiv% 12) who resided in Tshituni (fhasi) and Tshirel
(ntha). From the second largest 17% (n = 30) wh@ated the need to be next to work as the pulbfathe
top two largest sub-proportions equal to 6% (n ¥ad 5% (n = 9) of total participants resided iakilado
Biaba and Tshituni (ntha), respectively. Furthemmndrom the equivalent 17% (n = 30) of participantso
indicated bigger plots of land as the key pull dacapproximately 4% (n = 8) resided in Tshitumia$i) and
also 4% (n = 8) resided in Maphakhopele.

Place of residence * Process of acquiring land
Process of acquiring land Total
Inherited PTO Squatting Deed of grant
. Count 5 0 0 25 30
Makhado Biaba % of total 2.8% 0.0% 0.0% 13.9% 16.7%
[Tshirolwe (ntha ) Count 6 24 0 0 S0
% of total 3.3% 13.3% 0.0% 0.0% 16.7%
Tshituni (ntha) Count 3 25 1 1 30
. % of total 1.7% 13.9% 0.6% 0.6% 16.7%
Place of residenc
Tshituni (fhasi) Count o 30 0 0 30
% of total 0.0% 16.7% 0.0% 0.0% 16.7%
Maphakhopele Count 4 26 0 (0] 30
% of total 2.2% 14.4% 0.0% 0.0% 16.7%
Tshirolwe SP Count 4 26 0 0 30
(Fhasi) % of total 2.2% 14.4% 0.0% 0.0% 16.7%
Total Count 22 131 1 26 180
% of total 12.2% 72.8% 0.6% 14.4% 100.0%

Table 4: Place of residence and process of acguaimd. Source: Authors, 2023

Table 4 results reveal that out of the largesteslegual to 73% (n = 131) of total participants velcgquired
land through PTO, the largest sub-share equal atiogufor approximately 17% (n = 30) resided in ifisi
(fhasi), followed by equivalent shares of about 14%= 26) who resided in Tshirolwe SP (Fhasi) and
Maphakhopele. From 14% (n = 26) of participantortgu that they acquired land through the deedaniitg
almost all of them resided in Makhado Biaba.

Main livelihood activity * Age group
/Age group Total
18 - 25 years |26 - 30 years 31 - 35 years |36 - 40 years > = 41 years
Employed Count 1 3 8 17 15 44
% of total 0.6% 1.7% 4.4% 9.4% 8.3% 24.4%
Unemployed Count 3 7 7 11 17 45
% of total 1.7% 3.9% 3.9% 6.1% 9.4% 25.0%
Main Iive"hoocSeIf-employed Count 1 1 9 7 9 27
activity % of total 0.6% 0.6% 5.0% 3.9% 5.0% 15.0%
Farmer Count 0 0 2 0 2 4
% of total 0.0% 0.0% 1.1% 0.0% 1.1% 2.2%
Pensioner or grant Count ! ! 3 / (8 60
% of total 0.6% 0.6% 1.7% 3.9% 26.7% 33.3%
Total Count 6 12 29 42 91 180
% of Total 3.3% 6.7% 16.1% 23.3% 50.6% 100%

Table 5: Main livelihood activity and age groupuge: Authors, 2023

Table 5 results reveal that out of the largesteslegual to 51% (n = 60) of total participants wherevaged

41 years and above, the largest sub-share of &360t(n = 48) were pensioners or obtaining a grdntew
9% (n = 17) were unemployed and 8% (n = 15) werpleyed. The second largest share accounting for
23% of total participants was aged 36-40 yearspbuthich the largest sub-share equal to 9% (n)wiefe
employed and 6% (n = 11) were unemployed. Out efliB% (n = 29) aged 31-35 years, 5% (n = 9) were
self-employed and 4% (n = 8) were employed.

Table 6 results show that from the largest shaualeip 23% (n = 41) of total participants who haaitne,

the largest sub-share of about 11% (n = 19) wemnpioyed, and 5% (n = 9) were employed. From the
second largest 22% (n = 39) who had a diploma, a®%u(n = 16) were employed, while equal shares of
6% (n = 10) were unemployed and self-employed.third largest share of participants which accourféed
about 16% (n = 29) of total respondents had nodcim and out of these 16%, the largest sub-sequal

to 14% were pensioners. From the 16% (n = 28) add¢hhad a degree qualification, about 9% (n = 16) o
them were employed.
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Main livelihood activity * Highest educational qifadation
Highest educational qualification Total
. . Primary .
Degree  [Diploma Matric Secondary IeveIevel No schoolin
Employed Count 16 16 9 3 0 0 44
% of total 8.9% 8.9% 5.0% 1.7% 0.0% 0.0% 24.4%
Unemployed Count 3 10 19 10 2 1 45
% of total 1.7% 5.6% 10.6% 5.6% 1.1% 0.6% 25.0%
Main Iive"hoocSelf-employed Count 3 10 7 4 1 2 27
activity % of total 1.7% 5.6% 3.9% 2.2% 0.6% 1.1% 15.0%
Farmer Count 2 2 0 (0] (0] (o] 4
% of total 1.1% 1.1% 0.0% 0.0% 0.0% 0.0% 2.2%
Pensioner or grarcOunt 4 ! 6 0 14 26 60
% of total 2.2% 0.6% 3.3% 5.0% 7.8% 14.4% 33.3%
Total Count 28 39 4l 26 17 29 180
% of total 15.6% 21.7% 22.8% 14.4% 9.4% 16.1% 100%

Table 6: Main livelihood activity and highest edtiocaal qualification. Source: Authors, 2023

6.5 Peri-urban dynamics challenges

To promote urban growth for future habitation sitimportant to understand the process of land haage

in the urban centre and along the rural-urban bagnd.and use and land cover are influenced byriztya

of environmental, socioeconomic, political, andtdiigal factors. In addition, these variables iatér
dynamically, resulting in a variety of landscapeamfpe sequences and trajectories depending on the
particular situation they occur in. The particigamere asked questions. The data was structured to
demonstrate common viewpoints while also demonsgdhe actual phrases used by the participants. Th
data collected from the participants was also cordd by the literature review.

6.5.1 Land Governance in Makhado Local Municipality

What is often forgotten in the assessment of lgoalernment is that, before 1994, there were sicpuifi
parts of the country where no local authoritiestd. One of those areas is the rural areas ohSdtita,
where traditional leaders continue to be the faclaal government. This is something which trauitl
leaders have been for many centuries. Traditiazaddrs serve as cultural custodians and cateetoahds

of the communities they serve (Tshishonga and itf2022). Town planning officials in Makhado local
municipality indicated that traditional leaders asgected to collaborate with municipalities tongrabout
development in the villages. However, due to themoinal tenure system, it is frequently difficult fihe
municipality to facilitate development on tribahth Since the municipality has limited authorityeosuch
areas, traditional leaders can allocate land thanfit for human habitation. This makes it diffictor the
municipality to control growth and align developrhevith the goals of the municipality. The proposed
intervention impacts the conflict to bring aboue tdesired outcome. Theory of change states, that by
engaging in the activities, one is hoping to achi#éwe goals, which will have a particular impacttba
conflict and result in the desired change. Towmpiag officials continued to say that if the mupility

had full control over tribal land, it might be inbetter position to limit unstainable spatial deyghent in
the areas. There is also a division in decisionintaketween traditional leaders and municipal atitiles.
This has resulted in contradictory stand allocatwmereby the traditional authority has placed some
households in areas deemed unsuitable for develupime the municipality. As a result, traditional
authorities and municipal authorities must collaberand have a good working relationship that is
transparent and mutual.

6.5.2 Urban requlation and land use management.

Out of the sample of 5 traditional leaders who waterviewed about whether they were satisfied i
practice of land management in the study areaQ%j®f them were not satisfied with the land mamnagyat
practices in the area. These 3 traditional leagar® various reasons as to why they were not isatisk
indicated in table 7.

Dissatisfaction with land management in the study aa by Traditional Leaders
(1) The planning department uses a top-down approach
(2) Issues of land ownership between chiefs and localicipality
(3) Municipality wanting to take the roles and respbitises of traditional leaders
Table 7: Traditional Leaders Views on Land Managam@ource: Field Survey, 2022
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The conflict between traditional leaders and logavernment structures continues to be a major igsue
South African local governance. It is worth notitigat more than 60% of the total sample of tradilon
leaders had reasons not to be satisfied with landagement in their areas. All the reasons for their
dissatisfaction pointed at the local governmenthes cause. As indicated in Table 7 traditional érad
argued that the local municipality uses a top-doapproach which is the issue of inappropriate
communication channels being used by the local aipatlity. One of the traditional leaders indicatbdt

the reason why most traditional leaders show wesaklvement in matters of land management with the
local municipalities is not because of lack of imdiness but rather a lack of understanding by local
municipalities on the role and responsibilitiedraditional leaders. This lack of appropriate comroation
affects poor working relations between local mypatities and traditional leaders. Although tradigb
leadership is often intended to address culturdl sotial issues, its importance in land use plapind
management should be recognized. This argumensdtemn the fact that traditional leaders have aedus
local municipalities of manipulating them when theguire community assistance, and they are rarely
consulted.

Municipalities have been involved in numerous lahsputes with traditional leaders, an indicatioatth
governance and administration are tipping. As iaidid in table 7 the issue of land ownership betvebefs
and the local municipality was brought up by ondhaf traditional leaders who provided an inciddnatt t
happened between the Netshituni traditional leddei@nd the Makhado local municipality. In this iohent,

a dispute erupted over a plot of land measuringaqmately 100 hectares in the area. The Netshituni
traditional leadership contended that becauseath@ belonged to them, the municipality had no |eimggit

to auction it. The municipality, on the other hahdd already begun the auction process, and soopepe
had already paid deposits for the auctioned larwvd¥er, the issue has been handed over to courisand
being dealt with by the law.

6.5.3 Challenges of the land use scheme in terms of @glanning and Land Use Management Act 16 of
2013 (SPLUMA)

Makhado town planning officials argued that thditg#s that in rural areas there still exists adause and
land allocation system which is administered bylitranal leaders in terms of customary law and tias
been the case for many centuries. This has lele®mergence of two systems of land use management
existing parallel to each other. The existencehef tivo systems in the same area potentially seases
recipe for conflicts and contestations. Anothercaes issue which is proving to be challenging faakilado
local municipality is finalising their land use she. The town planning manager indicated that as th
municipality is busy preparing the land use schgmast legislations such as Proclamation 45 and R488
not yet been repealed which will make it diffictdt the municipality to effectively implement theali+to-
wall land scheme. The delay can also be attributgurt to the tensions between traditional leadeis the
municipality. The town planners continued to indécthat municipal officials are often not allowedassess
and survey those areas where traditional leadevergoto include them in the municipality’s land use
scheme. Consequently, a significant amount of tand effort is lost trying to secure the buy-in and
cooperation of traditional leaders to implement BMIA. The town planning manager indicated that
Makhado Local Municipality is currently still in ¢éhprocess of finalizing their land use scheme wiscin
line with SPLUMA requirements.

7 SUMMARY AND CONCLUSION

The study provides a comprehensive understandinthefevolving landscape in Makhado Biaba town.
Through the application of support vector machi8¥Nl) classification, the study tracks changes imdla
cover over three distinct time periods thus 1998,12 and 2022. Results highlight significant shiftdand
cover composition, with notable implications forban development, population growth, and socio-
economic dynamics. Moreover, the research delvestire socio-economic factors influencing settletmen
patterns and land tenure systems. Traditional hsaplay a pivotal role in land governance, compiica
municipal efforts to manage and regulate land tifsetévely. Challenges such as conflicting rolesween
traditional leaders and local government structucemipled with issues of land ownership and tenure,
underscore the complexities inherent in peri-urlbignamics. These challenges are exacerbated by the
coexistence of traditional land allocation systeatengside modern legal frameworks, leading to eotsfl
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and contestations over land use management. Fordhey the study sheds light on the regulatory hasrdl
faced by the Makhado Local Municipality in implentiag effective land use schemes, particularly in
reconciling traditional and modern systems of lajbernance. Delays in finalizing land use schemes,
tensions between municipal officials and traditioteaders, and legislative complexities hinder the
municipality's ability to effectively manage landeuin line with contemporary standards. Overalg th
research underscores the need for collaborativeoappes between traditional leaders, local goventme
authorities, and relevant stakeholders to naviglhge complexities of peri-urban dynamics and achieve
sustainable land use management in evolving lapédsca

In conclusion, Monitoring and understanding theaiyits of LULC and peri urban expansion is esskntia
for effective urban planning, environmental conaéipn, socio-economic development, and governance
factors shaping land use and land cover changerirupgban areas. By employing advanced classiboati
techniques, landscape metrics analysis, and scoieenic assessments, the research contributeddeper
understanding of the challenges and opportunitisso@ated with urban expansion and peri-urban
development.

8 RECOMMENDATIONS

The paper come up recommendations for sustainablnudevelopment strategies in mitigating adverse
effects on the environment and community well-beisdisted and discussed below:

« Harmonize Legislation: Reconcile conflicting podisi and By-laws to create a cohesive land
management framework that accommodates both wadltpractices and modern ordinances that is
a comprehensive and integrated approach to lanchgeament by addressing conflicts between
different legal frameworks.

« Facilitate multidisciplinary research to restruettine inherited spatial development pattern: Tais ¢
be achieved by fostering partnerships between auadénstitutions, research organizations,
government agencies, and non-profit organizati@uwllaborative research projects can generate
valuable insights into local dynamics, drivers efipurban expansion, and innovative approaches to
sustainable land use and development.

» Compact Urban Design: Compact development encosragger building densities, mixed land
use, and efficient use of infrastructure, reduthgyneed for sprawling development and preserving
green spaces.

e Capacity Building and Awareness: Implement programsenhance the capacity of traditional
leaders, municipal officials, and community membens understanding contemporary land
governance frameworks, including land use plannmoging regulations, and land tenure systems.
Promote awareness campaigns to educate stakehalutmnsthe importance of sustainable land use
management and the benefits of adhering to leghtegulatory frameworks.

e Develop peri-urban expansion strategies: Strategidgred to rural contexts, considering local
needs, environmental impact, and community invoketn
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