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1 ABSTRACT

Globally, several studies have been commissiednéormal settlements, particularly in cities such as
Barcelona, Johannesburg, Cairo and Lagos. Muchhefliterature on urban informality from several
disciplines maintain that informality occurs aseault of globalisation and population exclusioret thccur
due to development and urbanisation. Besides theafance of this phenomeon, there still lacks lsecho
work that fully tackles the epistemology behintbimal “otherness” of the urban form. Apparent gaps
notable in informal economies and communities whace detached from formal communities and thus,
function to a greater or lesser extent without ititervention of formal economies. This paper fosuea
investigating pathways to transforming informaltlsetents into sustainable urban neighbourhoods. The
research adopted a case study research design invhiskannesburg was used to investigate the
socioeconomic political dimensions of informal Esttents. This draws from various narratives thatewe
employed to articulate the rationale behind infdrsettiement developments along with a contemporary
understanding of the concept. This will furtherdmmtextualised under the spatial theme with referen

the urban form of the informal regions Therefolee paper adopted a mixed method approach making
reference to both a quantitative and qualitativveaech approach by means of a case study resezsignd
wherein various spatial planning tools are revievpedtinent to the research objectives and offered a
narrative perspective to the research aim and ignsstWe further conducted multiple interviews with
various officials of the Johannesburg DepartmenHofising as a primary data collection method and a
thematic analysis was respectively employed as tdohnalysing the data The findings indicate that
Johannesburg functions as a partial satellitewitly sub-cities connecting to it and informal sattents in
these areas have developed in a similar pattemy fidrm behind commercial spaces for the convemiarfic
accessibility. A common trend across these settiésnis their informal design typology and the laafk
formal masterplans in conjunction to the city’s tigdadevelopment initiatives. Proximity to existing
economic nodes such as Midrand, Kempton Park, amditSn, provides a vantage point to both informal,
transitioning, and formal urban forms. Across Kaatéin, the informal urban form comprises naturad a
formalised street layouts. The erven are denseligeti and are often influenced by the spatial laads and
density of the population. These findings indidiia there exists a need to critically and intgafliy query

the expectations and rationale that lies behindllgovernment strategies and policies that purfmitie
directed towards the sustainable upgrading of médrsettlements and slums. Set against a backgrouind
entrenched socio-cultural protocols, limiting ifgional processes, and economic disparity as riatether
strategic documents of the city, there exists ficdity in integrating informal settlements intostainable
urban forms. In an era of joint ventures and asaecyl of neo-liberal market policy, informal settiembs

are increasingly at risk of being subject to thall“force” of formal state law to enable the redepenent
process to proceed. Consequently, The paper caxlbg generating new perspectivess on sustainable
urban forms under the context of informal settleteeand provides clarity on how the city can employ
proposed indicator matrix toolkit to gauge infornsattlements urban form sustainability performaray

to the application of this matrix tool is geographiformation systems software and spatial proogstiols
that can effectively deduce the relationship penfomce of various elements in facilitating the debir
growth.

Keywords: Informal Settlements; informal urban forsustainable urban form; Informal settlement
upgrading; spatial transformation.

2 INTRODUCTION

A variety of studies maintain that informality ocswas a result of globalisation and population @sioins
that occur due to development and urbanisation @Roret al., 2016). Drakakis-Smith (1981) however,
provides an alternative argument in which the smhlaintains that the “urban growth of the 21stusnis
taking place in the developing world, but many lod theories of how cities function remain rootedha
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developed world”. As such, contemporary urban dogipreveals new points and factors which lead to a
contemporary understanding of urban informalitythwiactors such as social, economic, and polifesles
being some of the focus areas that urban soci@bgitudies tackle. Jones (2016) elaborates that in
contemporary city planning and urban renewal, theas been a development of new theories and
approaches focused on the space division of tlye whiich debunk the myths encircling informalityhd
new city planning theories bring a new division approach which states that informal economies and
communities are detached from formal communities thiis, function to a greater or lesser extentauth
the intervention of formal economies. These newriles paved the way to a broader understanding of
informal settlements - subsequently defining thesterce of informal settlements as a result of Goci
economic growth and spatial improvements madeti@sci

The formation of informal settlements in a histaticontext, therefore, needs to be understood deratio
develop city planning methodologies that will stiall needs of city planning. As such, this reskear
assesses the socioeconomic political dimensioninfofmal settlements and aims to assess informal
settlements within the national mandate of radiadtial transformation to provide for a just sgatia
economy that is equitable and sustainable fromcao=patial economic perspective. The research &ms
offer an outline on the role of spatial planningcm@nisms and housing policies in achieving suséena
urban forms. In order to realise the research #imresearch is premised on the following 4 objesti

e Conceptualising the notion of “sustainable urbamfafrom an informal settlement perspective

« Providing a status quo overview analysis of theentrspatial planning mechanisms and directives
in relation to informal settlements.

« Evaluating various socioeconomic spatial elemeaken into cognisance in the incorporation of
informal settlements within sustainable urban forms

« Proposing a performance-based monitoring matrixafsessing the sustainability of urban forms in
informal settlements.

This draws from various narratives that were emgidbto articulate the rationale behind informalleatent
developments along with a contemporary understandinthe concept. This was further contextualised
under the spatial theme with reference to the ufban of the informal regions. This study was preed on

the scholarly work of the likes of Escobar (1985fnchez (1985); Augustijn-Beckers et al. (2011) and
Vaughan (1997) to mention a few, who have closebnitored and assessed the urban form of informal
settlements in the context of the socioeconomidtipal themes to oversee the influence they havehen
communities who reside in these spaces. The stady svith providing a conceptual synopsis of Sustale
urban form relating to the physical, ecomonicaliemmental and social challenges of informal setints,

it goes on to discuss applicable policy and regpdaand it ends by proposing a conceptual perfoo@an
based monitoring matrix for assessing the sustdityaf urban forms in informal settlements.

3 CONCEPTUAL SYNOPSIS

The development and growth of informal settlemdsats been an on-going challenge globally. Although ¢
planning initiatives have been established to ratgginformal land occupation, these land occupation
anomalies still continue to grow all over the wondore especially in low-income countries. As e t
nature in which land is occupied, informal settlem@habitants are susceptible to many dangerdaltiee
lack of safety, a clean environment, lack of actedsasic services and lack of access to healdh ddmere
are many reasons behind the development and mushmgaf informal settlements; with the rationales
being interlinked. At the forefront of these reasas population growth and rural-urban migratiomick
serve as the most influential push factors towditdsdevelopment of informal settlements. Additibnahe
role urban settlements play in the process of fdgditation is acting as temporary domiciles forgnants
who come to occupy these spaces. Global politiciity and unrest contribute greatly toward theuis of
global migration, as a result, the observed trerttiis is that contemporary demographics will feaéd by
the development of informal settlements (Winaya204). Thus, informal settlements as part of
unsustainable development have to be understodleircontext of rural-urban migration and population
growth as subsets of socioeconomic political dirme s With the existence of these issues, polickinga
and the implementation of it thereof becomes anatvas and rather crippled process due to the fexdt t
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rural-urban migration grows rapidly and the forroatof informal settlements is in direct proportiorrural-
urban migration globally (Weksea et al., 2011).

3.1 Sustainable Urban Form

Development motives in Gauteng reflect numeroudalpatterns. It is South Africa’s smallest prowdnc
but its demographic growth is the quickest in tloairdry (Condo, 2010). However, the inheritance of
apartheid racial discrimination continues to haweirapact on spatial imbalance, as a result of dedite
spatial division between racial groups as well wcfions (separating commercial and residentighsjre
This has resulted not just in structural discrirtima with disproportionately worse accessibilityr fine
black population of resources and opportunitiesyal as in cities with isolated housing and comeradr
areas.

The post-apartheid government placed substantigbitance on building completely funded low-cost
houses for underprivileged South Africans, throtigl 1994 Reconstruction and Development Programme
(RDP) (Dovey, 2013). The dual purpose of this paogme is to offer enhanced living conditions and the
needed support to let these inhabitants rise oupoekrty (Huchzemeyer, 2011). In South Africa, the
delivery of low-income houses is realised as a dppdy for people to get on the housing laddeithwhe
main purpose of altering the tenure profile of @y (Argo et al., 2013).

Government housing developments in the initial fa@strtheid years, tending to be low-compactness and
situated on the urban advantage, have been digghfagaggravating spatial apartheid, inequalisring

and urban sprawl, and establishing incompetentilmeddesigns with high resource consumption trajiest
(Gnatz et al., 2016). Dempsey et al. (2009) sugtpstthe government’s housing policy has createdt
RDP archipelagos that sit in a kind of peri-urbianbb-like loosely-associated satellites”.

Considering reviews of RDP, the government annodint® 2004 Comprehensive Plan for Housing
Delivery: Breaking New Ground (BNG) to address agalign low-income housing policy. The BNG policy
redefined the housing delivery method as one thatoughly tackled wider-ranging effects of aparthei
focusing on “sustainable human settlements”. Thigpleasis moved in the direction of housing as a
facilitator for enhancing the quality of life, deasing inequality, and utilising housing developtres an
instrument in spatial reorganisation. A significacknowledgment was the necessity for cohesiveihgus
developments in well-located regions, where neddmare than just housing can be met — exclusively
concentrated on urban areas (Dempsey et al., 20d®ompliance with these principles, the Gauteng
government proposed public housing programmes asmportant tool of constructing integration, by
offering essential services and allowing accegtmomic possibilities.

3.2 Socio-Economic Spatial Elements

Urban planning in South Africa is happening withire framework of extraordinary social and political
changes. The social problems have got to do wigh Fevels of joblessness and poverty, the catdsitop
HIV/AIDS outbreak, and the rise in crime and wofoy both personal and property safety accordindatia
from the Institute for Security Studies (ISS). Rcéilly, the challenge has something to do withfight to
balance out the need for a devolved system of gewee from national to municipal and ultimatelythe
local level of vicinity/ward, with even more unifleand graded decision-making procedures. The lgitels

to be more conducive to the requirements of govemirand conferred interests (Hamdi et al., 199@&ddn
Handal, 2005:2). The economic challenges have towitbh the consequences for the growth in the
incorporation of South Africa into the internatibreconomic arena, which marked a shift in the macro
economic policy to the neo-liberalism of the GrowEmployment, and Redistribution (GEAR) strategy.

Ever Since 1994, the vocational challenge has hasdtlynto do with the (difficult to fault) great and
passionate effort of reforming a broken societyr(ldan, 2001:69). Ideas like the compact metropslis
approach, comprehensive development planning, irabla growth, and participatory design approaches
have turned into common language in the post-apgrthrban planning dictionary. Nevertheless, the
application of these ideas has resulted in utteorigistencies that escort planning practice. Fstairce,
walling-off and cordoning streets and neighbourtsofrdm each other and the growing phenomenon of
gated communities are the reason behind Integfa&e@lopment Plans (IDP), which pursue to attain the
exact opposite through big investment in publiagasfructure to fight the same disintegration anakiap
partitioning of past apartheid (See Landman, 2000).
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The aspects of comprehensiveness and well-govegnare far too controversial and tend to linger far
behind the schedule and aspect of a valuable Biganwhile, this aspect of sustainable development
disguises these inconsistencies and disputesasitifethe urban development process.

Notably, urban planning practices in South Africansformed from “planned oppression” that depicted
apartheid government urban planning to post-apartiptanned emancipation” (Mabin, 1995). Howevér, i

Is contended that existing standard-setting urbannmng theories, which compete to replace conteargo
sensible urban planning theory and practice, thobglpful, are also not strong enough to address the
complex and often-conflicting world that planninggtice confronts.

3.3 Informal Settlements

Informal settlements can be regarded as areas wheups of housing units have been constructecoa |
that the occupants have no legal claim to (Sattentle et al., 2020). The growth of informal settégts,
slums and poor residential neighbourhoods is aaflpbhenomenon accompanying the growth of urban
populations. An estimated 25% of the world’s url@opulation live in informal settlements, with 213
million informal settlement residents added to gfhebal population since 1990 (Rush et al., 202@ridUs
factors have driven the emergence of informal eseiints: population growth; rural-urban migrati@atk of
affordable housing; weak governance economic valikty and low-paid work; segregation and
displacement caused by conflict, natural disasterd,climate change.

Notwithstanding, these settlements continue to éegaphically, economically, socially, and politiga
disengaged from wider urban systems and excluaad @irban opportunities and decision-making (Sinjparo
et al., 2018). Informal settlements are often foundhe periphery of urban areas, lacking accessatkets
and resources. Poor quality housing, or evictioth laomelessness, can also increase the risk ofurigec
and sexual violence.

The regularisation of settlements may not overcdhe stigma associated with living in certain areas
(Habitat, 2013). National governments must provadebling environments to develop and implement
appropriate policies to bring about change.

Responsible authorities should adopt rights-bas#idies and integrated governance to create prospger
sustainable, and inclusive cities. Initiatives wbdst when they capitalise on agglomeration ecoesnise
innovative financing and taxes; ensure equitabid lmanagement; recognise multiple forms of emplaoyme
reintegrate informal settlements with infrastruetuand services via planning and design; clarify
administrative responsibility for peri-urban areasd undertake sensitive planning to avoid exposoire
environmental hazards (Habitat, 2013).Participatioust be at the heart of this approach, ensuring an
understanding of economic and social community dyoa (Smit et al., 2019). There is a need to pmvid
affordable, adequate housing, including in situraging and avoidance of forced evictions, secunity
tenure and livelihood and employment generatioh.ti#dse play a role in urban prosperity. This idelsi
pro-poor housing plans and financing support fotiafs of government. Increasing the potentiabdsan
areas requires institutionalising mechanisms ofrdioation, planning and accountability among diéfer
stakeholders in a way that recognises the complexitirban challenges. Urban governance is oftéthere
inclusive nor participatory (Smit et al., 2019).liBies to address ‘informality’ need to involve paerships
among tiers of government, urban actors, and theater sector to expand rather than undermine
opportunities and livelihoods. Urban authoritiegenffail to provide access to services for the gblabitat,
2013).

South Africa has a progressive legal and policyneaork governing the right to housing. The couriag
established a comprehensive state-subsidised pwsogramme, which seeks to redress the legacy of
apartheid and grant eligible beneficiaries a verieft state-subsidised housing options. State-sidesid
housing, therefore, plays a critical role in addieg the acute shortage of affordable housing alvkglto
poor and low-income households in South Africa. ideer, the implementation of the right to adequate
housing has been plagued by poor planning, ladoofdination, insufficient capacity, failure to adetely
monitor the implementation of government policiesid lack of political will. These challenges are
particularly acute in the context of informal settients and inner-city ‘slum’ buildings (Dovey et 2020).

As this paper indicates, those living in informettements experience inadequate housing, lacksadoe
basic services and face the threat of evictionsngnather challenges.
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3.4 Access to basic services in informal settlements

Informal settlements in South Africa are charasgtiby intrinsic inequalities in access to basiwvises
such as water, sanitation, and electricity. Thipasticularly apparent in relation to informal smttents
located in rural areas (Dovey et al., 2020). Fatance, there is a serious divide in access t@ lsasvices
and adequate standard of living in the countryhentasis of race, geography, and economic staitls aw
disproportionate disadvantage for children livingural areas and in urban informal settlementsit(8tral.,
2019). The gap is further widened for people witbabilities. The government has reported that many
persons with disabilities living in informal setttents are further disadvantaged by not having actes
other basic amenities.

3.5 Informal settlement upgrading policies in South Afica

The current approach to informal settlement upg@din South Africa is focused on incremental upgrgd
as a step-by-step process where the municipaltyigees communal services (Georgiadou et al., 2016).
Networked services are provided in the case ofllaufpgrade which includes subsidised housing and
services though often this approach has been prawvedre financially unsustainable. Depending on the
suitability of the land, informal settlement updrag can include in-situ upgrading and interim seesgi
programmes. The prioritisation of infrastructurevgees is reflected in the shift in policies withetrevision

of housing policy in the early 2000s to spark matusive and holistic informal settlement upgragimith
emphasised inclusion and participation throughltpgrading of Informal Settlements Programme (UI8®)
provided in the National Housing Code, 2009. Overdle government is moving away from housing
delivery as the main upgrading response (giverfitfacial and temporal unsustainability of the @ss)
and shifting towards a more rapid, participatived ancremental approach based on the in-situ pvisf
basic services to informal settlements along wibidy functional tenure (Parikh et al., 2020).

3.6 Planning and regulation

Planning has the potential to play a transformatiomle in improving the quality of life of urban
communities and tackling poverty (Blay-Palmer et &018). It can enhance peoples’ well-being and
inclusion, facilitate access to services, amenia@sl economic opportunities, and empower comnesitt
have a say about their future. Further, globabisatideregulation and free market policies ofterft shi
decision-making powers to the private sector. Whgmeernance and oversight are weak, much urban
development takes place outside formal framewdBkewn, 2015). Several problems arise from unplanned
development, including the expense of the retrasgeprovision of infrastructure and the increasedt of
providing water, roads, and sewerage in low-derayguts (Porter et al., 2017).The poor are oftaiueled
from planning and decision-making processes ctitioaensuring that cities meet their specific needs
Effective urban governance requires planners tk ggtimacy for plans and for city dwellers to akle to
hold them accountable throughout the planning m®c@/hile metropolitan plans may channel directions
urban growth, housing development and major infuasire local plans can identify potential develepn
sites and protected areas. Strategy should focuskeyn metropolitan functions such as transport
infrastructure, solid waste disposal and trunk sege and water provision.”

To strengthen planning coordination in contextswafak governance, it is crucial to evaluate existing
capacity and processes, noting the legal framewdoksplanning, effectiveness of decision-making,
development control, as well as appeals and enfaoe Where capacity is limited the focus shouldbe
managing developments that have significant enwietal or social impact. Effective urban planning
depends on locally appropriate solutions and iatiegr approaches that combine physical interventiotis
strengthening governance capacity (Rangel-Buitedgd., 2018). According to the World Bank (2019th
physical and socio-economic planning processeslaghmuwell-coordinated, legally enforceable, indhes
and cross-sectoral. Action or problem-oriented milag is one approach recommended for increasing the
capacity of understaffed and financed planning eigsn Wheras, planning tools such as master plgrorin
zoning, which have proved inflexible in dealing itirban change, are being replaced by innovative
strategies such as planning agreements betweeh $taieeholders and tradable development rights.
However, establishing transparency and resolvingflicts over new instruments remains a challenge
(Afzalan et al., 2017)."

REAL CORP 2022 Proceedings/Tagungsband ISBN 978-3-9504945-1-8. Editors: M. SCHRENK, V.ROPOVICH, P. ZEILE, m
14-16 November 2022 — https://www.corp.at  P. ELISEI, C.BEYER, J. RYSER



Pathways to Drive (Social, Economic and Physicedn§formation of Informal Settlements into SustaladJrban Neighbourhoods:
a Case of Johannesburg

4 MATERIALS AND METHODS

The research adopted a case research design ttevigtathen followed by a qualitative research agmh
based on a review of literature to allow to devedofheoretical framework based on a review of ditigre
and other methods to attain the aim of the oveeakarch. This assisted in generating a new pdigpan
sustainable urban forms in the context of inforreettlements and provide clarity on how the city can
employ the proposed matrix in facilitating the degigrowth. Given the variety of designs availaliés
research employs a phenomenological and evaluaiypgoach as a hybrid approach in addressing the
research objectives successfully. The literatundeve design provided the platform for a theoretical
assessment of what constitutes a sustainable fob@anin informal settlements while the case studgign
assisted in assessing the findings premised o@itiieof Johannesburg, being the chosen localiteréfore,
previous publications and similar research papedg@urnal papers were reviewed as the study wsistale
based. Discussions on, but not limited to the ehgiks and opportunities, along with existing gowemt
interventions are also discussed in this sectiomrdss-sectional analysis of the comprehensiveatitee
review was applied to facilitate the data collecti®he analysis involved a review of the literatpegtinent

to the research objectives and offered a narrgirspective to the research aim and questionsedfier,

the theoretical inclinations on what constituteswstainable urban form in informal settlements was
validated through site and personal experiencedi spaces.

5 FINDINGS AND RESULTS

Sustainable urban form is the outcome of ecologitakion and distribution of the environment andglt
space. It consists of the relationship betweenethgronment and how city residents experience diatly
and economically; the relationship between the renwent and the physical use of land; and the
relationship between the environment and transpontar accessibility. In this sense, sustainapiléfers to
optimal liveability within the city. Informal setteents are charecterised by informality meaningck lof
sevices, facilities, policy provision and regulatichereby contending with the notion of sustaiealrban
form. Hence, the need to conceptualise these dinig ideas and formulate a performance based>tatri
assess the sustainability of urban form withiniinfal settlements.

5.1 Conceptualising the notion of sustainable urban fan

During the case study of Tembisa informal settletsiethe majority of these spaces were establishetido
apartheid rule and underwent spatial reconfigunatiroughout the years of democracy. Established fa
away from places of socioeconomic opportunitiegs¢h spaces have seen tremendous development,
facilitating entrance of newer informal settleme(dsy., Kaalfontein; Rabie Ridge; and Winnie Maadel
informal settlement). A common trend of the infotmaban form of these settlements is their settleme
design typology and the lack of formal masterplamsconjunction to the city’'s Spatial Development
initiatives. Other additional factors are discuskebbw:

Sandton n oo

Figure 1: Informal settlements near major econamides. Source: Authors compilation.
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5.1.1 Size and locality

Studies indicate that urban informality is oftenp®erilous, underutilised, and hazardous land inxiroity

of existing formalised settlements. While theseaarenushroomed rapidly both internally and exteynall
their growth has put these spaces into socioecaradiyistrategic localities. Proximity to existingaomic
nodes such as Midrand, Kempton Park, and Sandtooyides a vantage point to both informal,
transitioning, and formal urban forms as notedigufe 1 below.

The informal urban form typologies (Pojani, 202&)ass the city can generally be observed in tHevidahg
instances as indicated in Table 1 below:

Urban Form Typologies Description

Waterfronts land prone to flooding or exposure glfioodlines and wetlands

Easements Land located along railways, freewaygpangr lines

Adherences informal additions or protrusions tarfak public fagades onto public space

Backstages urban zones that become more inforrmalébper one penetrates behind a relatively foymal
street frontage

Table 1: Urban Form Typologies. Source: authorspitation.

5.1.2 Layout and density

The informal urban form observed indicates irregtyacross elements of sustainability. The stoEsigns

are premised on the typology of the landscape aedsof the residents in conjunction to proximityteas

of economic nodes. Across Kaalfontein, the informddan form comprises natural and formalised street

layouts. The erven are densely divided and aren ofttuenced by the spatial landscape and densithieo

population. As can be seen in Figure 1 and 2, tlael systems are frequently curvy and charactebyed

dead ends and poor hierarchical transitions thaemig on space availability.
L':-_?n ] oy ol Vi .'i'- . <k J

e
TR

Figure 2: dense informal form with linear streesida, Figure 3: irregular street designs. Soureghérs compilation (2021)

5.1.3 Architecture and symbolism

The architectural dimension of the informal urbabrfc in the City of Johannesburg interprets how th
building form is often influenced by both marketntEnd and housing models in alignment with the
resident’s aspirations. In particular, this is wimg majority of these spaces undergo inner deas$idic
through backyard rooms and unlicensed shops. Theskyards are prevalent in emerging (Winnie
Mandela) and transitioning (Rabie Ridge) urban foas compared to formally established (Allandalg an
Ebony) and/or renewed forms. Adjacent neighbousstiqularly in informal forms, have a homogenous
approach to development. Often enough, this stitresilenternal social competition and status as ‘znod”
compete over house heights.

5.2 Unsustainable urban form

Figure 3 and 4 below represent the landscape irzi9wa, Tembisa, which is associated with unsustalie
urban form. Some roads in the area are not upgratestorm water management, the use of outsitiEgpi
stand pipes and lack of regulation. Moreover, thaiural environment is susceptible to pollutior doi the
lack of upgrades within the area. Such conditiors&kenthe community prone to experiencing floods and
blockages in drains, more especially in water drgénand irrigation systems that are full of litter.
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Figure 4: poor toilet infrastructure. Figure 5ates of roads in the informal settlement.

The pictures further indicate that some communltiek sanitation services. The lack of these sebpv/inses
health risks to the residents in the area.

5.3 Policy environment - Introduction and background

Housing in South Africa has long been racially peof. Communities and households were built acogrdi

to the provisions of the Group Areas Act of 195@ @&he Promotion of Bantu Self-Government (1959).
According to the acts, coexistence between difteranial groups was prohibited, thus coercing titem
inhabit separate designated areas. The spatiaficatitins incurred due to apartheid spatial legiisfaand
policy were still discernible in contemporary Souéthiica. To amend the detrimental effects of pasitsl
imbalances, the post-apartheid South African gowent adopted the South African Constitution (1996).
The provision of the South African Constitution ees that every individual in the country has tiigat to
access adequate housing. Defining "Adequate hoysirmyvever, has been an arduous task for diverse
scholars and policymakers.

The South African housing challenges began dutiegapartheid dispensation where shacks were eriected
formal residential areas. In response to the ahgdls, policy changes were made. The first posttagidr
policy to be developed was the Reconstruction aegel®pment Programne (RDP). The RDP policy
provided subsidised housing to those who were dateid by the apartheid policy. This policy's maiim a
was to combat poverty, inequality, and unemploym&he RDP policy, however, was not the only policy
that was developed to tackle housing issues. Qihr-housing policies included the White Paper on
Housing (1994) and Breaking New Ground (BNG): a @amrhensive Plan for the Development of
Sustainable Human Settlements (2004). The RDP afelivhousing without settlement land uses, which
mobilised the development of policy that was haisind inclusive, thus the introduction of BNG. TBRG
made it possible for human settlements to grow $oitainable nodes for development.

Additionally ro the above policy is the Enhancedple's Housing Process (ePHP), (2008) which is a
revised policy of the 1998 People's Housing Pro¢EstP). The Enhanced People's Housing Process was
established to integrate beneficiaries into housipgrading. According to Clark (2013), the ePHP eiod
served as a step-by-step process of on-site, imr@inupgrading in communities. The process madslis
community members, retains social capital, promateal economic development, fosters empowerment,
involves women and youth, and creates sustainatuléreclusive human settlements according to thelsiee

of their specific communities.

5.4 Informal settlement upgrading policies in South Afiica.

The prioritisation of infrastructure in the housipglicy was created to push the agenda of incluaive
holistic informal settlement upgrading programmedachzermeyer (2006) explained how the emphasis was
on insertion and contribution through the UISPtHis regard, the process of advancement entailesiten
upgrades. During the process, structures wereikepieir original positions and the focus was obread
range of infrastructure services. The structuresve@hanced through provisional or permanent epgimng
solutions, the aim was to fiercely confront envir@ntal vulnerability and further entrench sociallsion.
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One of the policies that encourage participatiothm process of upgrading is The National HousingeC
(2009).

According to The South African Housing Developmégency, the main categories of developmental
response in addressing basic infrastructure andimguneeds include: (1) full upgrading which in@sdhe
top structures and formal tenure through upgradigyhe provision of interim basic services; (3 basic
emergency services for informal settlement; anddications.

As cities undergo incessant development, growth, iaformal settlement growth, this develops various
challenges such as an increase in environmenta&naigs i.e. air pollution, water pollution, and teas
management. "The lack of resilient and adequatastiucture in informal settlements coupled witlopo
housing stock in high-density settings greatly @ases the risk of illness and injury”. Tackling amb
informality requires a thorough comprehension ok lvarious deprivations compound each other.

5.5 The Informal Settlement Upgrading Programme

The introduction of the Breaking New Ground Framewencouraged the introduction of the Informal
Settlement Upgrading Programme. The programneacthe platform to develop upgrading projects and
has been used as an approach focused on eradiadtizng informality through evictions and marketven
infrastructure development upgrading programmesvéder, the approaches do not consider the growth of
the settlements and their economic security. Theyndt address the existing economic inequities that
accompany informal settlements (SERI, 2014). as agethe deficiency in the provision of infrastmuret.

As a resultt, the revised housing programme (iliertmal Settlement Upgrading Programme) was named
Breaking New Grounds. Considering the factors kbatto the upgrades of informal settlements, Hwgrste
(2009) deliberated that for the successful intégmadf informal settlements into sustainable urlam,
social and economic requirements must be fulfillEde Inner-City Housing Implementation Plan (ICHIP
2014 -2021) recogniaes the importance of allowhwey frivate sector to be involved in the ownershig a
management of the housing stock.

5.6 Physical elements of Sustainable Urban Form

The physical characteristic of a city is descriliegbugh a term known as “urban form”. Anderstoralet
(1996) further elaborate that the term urban farthé determinant that configures spatial elemeitsban
areas at a regional and broad city scale. Scales @acardinal role in deducing the urban elememas t
formulate urban form, and scale has a direct bgawim the urban settlement type, such as townsratent
business districts or suburbs. Williams et al. (@02Zormalise the interrelation of urban scale as
‘morphological attributes’ of an urban area atsales. The localisation of urban form scale isgpatial
arrangement and configuration of elements housipg, tstreet patterns, layout, land use, infrastinectand
accessibility. Bickford (2014) notes that urbannfois not just physical nature but comprises nonspay
elements such as density which can be arithmeticalinputed to the number of people in a given area
square kilometer. Urban form sustainability neeml®é¢ discussed in regard to urban economic analsoci
sustainability, to effectively discuss the inteaten of the above referred to urban elements,thageawith
the examination of these morphological attributedger alia, each of these provides the bedrock in
establishing an indicator framework that is capaidflgauging the sustainability performance of infat
settlements urban form.

5.7 Social Sustainability and The Spatial Dimension

Dekker’'s (2012) sentiments on tenants and prinsipfesocial sustainability loosely uncover the ansion
of social sustainability into spatial representatlny asserting that social sustainability is unoergd by
accessibility to certain elements of the publiciemment that is central to fostering good liveblas. From
a different perspective, Sebastien and Bauler (Rpdsgymatically obsetve the spatial manifestatibsozial
sustainability from a theoretical perspective. Ploint of departure of Sebastien and Bauler beginthém
describing the physical environment and developrpattern required for social sustainability. Thadars
affirm that land use diversity coupled with pedestrfriendly streets are cardinal for social inttien and
citizenship-based cities where a sense of belongiimgperative.

The sense of belonging and citizenship based atesell as a diversity of land uses indicate apoirtant
aspect of what social sustainability is like in #patial dimension. The elements of urban spaceldlad be
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stitched together to each other by a road netwbak structures walkability movement. Thus land use
diversity, walkability accessibility to these landes, and urban social amenities are key perforenareas
for an indicator framework to measure urban formatanability in informal settlements. Several sasdi
have indicated that urban form and pattern is thpnkey performance area for urban sustainabllitjpan
form is characterised by intensity, mixture, sigbhape, and the spatial distribution of various lasds.
(Lynch and Robinson, 2001). Therefore, social $nakdlity is directly linked to the behaviour ofsidents
with respect to the characteristics of their neglrhoods.

5.8 Economic Sustainability

The acceleration and installation of the new urkgenda in conjunction with attainment of the sustale
development goals has somewhat relegated the iemmartof economic sustainability (Tarzia, 2015). In
cognisance of the urban agenda, states are rallimgirban infrastructure for urban service delivatya
financial loss. This inefficient course of actioashbeen permitted due to states adopting an agtfence
philosophy in the collection of municipal revenididis principle on the distribution of funds is pewiarly
prevalent in urban states that are battling widgurality.

Economic sustainability essentially refers to eenimogrowth where the distribution of income amongst
individuals is not characterised by stark ineqiedit In recognition of theoretical aspects pertajnto
economic sustainability Roderick (2009: 32) defitiescritical goals behind economic sustainability:

e “Autonomous subsistence based on income from ownk.wdl members of a society must be given
the right to be able to secure their own livelihdiydneans of a freely chosen occupation.”

* “Reducing high-income and wealth inequities.”

» “Sustainable development of man-made, human, arvledge capitals”. such that economic
performance can be maintained or improved.

When it comes to transcending the traditional stiadl measures of economic sustainability. such as
unemployment rates, income distribution gross valdded and gross domestic product to be spatially
interpreted, economic geography or the spatial @ognhave been the common measures of practiciss. It
noted that they do not consider the spatial vagarzetween economic contribution from industried an
business, they are often combined to govern araty@rformance of the area. Secondly, they andigse

the distribution of urban services such as inftadtire, social and public amenities correlate thvidual’s

and household’s distribution income. The averagmrime distribution statistic is one of the stataitic
measures aimed at nullifying the deficiencies obneenic sustainability indicators. However they in
themselve are susceptible to extreme outliers conme earned that mask the true performance oftessta
economic sustainability.

5.9 A performance-based monitoring matrix for assessingthe sustainability of urban forms in
informal settlements

The above discussion on the urban morphologicahemhés and their spatial interaction which constgut
sustainable urban form have been developed in @opeal indicator matrix toolkit to gauge ithe
sustainability performanceof nformal settlementsaar form. Key to the application of this matrix lta®
geographic information systems software and spatiactessing tools that can effectively deduce the
relationship performance of various elements.

The above urban form matrix discusses how the phlsharacteristic of a city is described througleran
known as “urban form”. The examination of these photogical attributes, inter alia, shows that tbget
each of them contribute to providing the bedrockstablishing a monitoring tool to assess the maidity

of informal settlements through the use of primangd secondary performance areas associated with the
economy, the integration of infrastructure, servietivery and housing. However, the applicatiorsoth
tools and the success of such upgrading to loreger tirban resilience ultimately depends on politizid

and more inclusive governance.
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Primary KPAs Secondary KPAs | Primary KPI| GIS Spatial| Diagnostic Assessment — Secondary Spatial Indicptor
(Singular) Mapping (Composite)
Economy Gross Valug¢ GVA Per Capita Spatial Mapping
Added GVA Contribution
Average Average  Household Mapping of | Accessibility To Commercial Land Uses
Household Income| Income Per Capita) Household Incomg To Industrial Land Uses
distribution
Employment Gini Coefficient Mapping of To Public Transport
Unemployment and To basic Services
Employment To Education Qualification
Integrated Urban Education Higher Education Mapping of Highgrn relation to Household Income distribution
infrastructure Education Accessibility to public Transport
(Population)
Matric Education| Mapping of Matric| In relation to Household Income distribution
Level Education Accessibility to public Transport
(Population)
No Education Mapping of Na In relation to Household Income distribution
Education Accessibility to public Transport
(population)
Health Number of Clinics Per Mapping of health| In relation to Spatial life expectancy data
Capita clinics Accessibility to public transport
Public Transport Rea Vaya BRT stopsMapping of Public| In relation to Percentage af
Per Capita Transportation population/households within 1km
stations and stops ,2km ,3km ,4 Km public transport
stations
Metrobus Stops Pe In relation to Average Household Income
Capita
Metrorail Stations Pe
Capita
Gaut.rain Stations Per Access to Job opportunitigs
capita (Commercial and Industrial Langd
Taxi Ranks per Capital Uses)
Service Delivery| Water Household percentageMapping of | Public transport
(Infrastructure Energy accessibility to Infrastructure Life expectancy
Sewage coverage in relatior] Household distribution income
Waste Removal to Education
Housing Health Infrastructure
Housing Affordability Affordability Ratio Mapping fo| Property Values
Location Access to Job Household Incomg Accessibility to Commercial Land uses
opportunities in relation to Accessibility to industrial Land Uses

Table 2: Urban Form Matrix. Source: Authors compilia 2021.

6 CONCLUSION

It can be justified to consider informal settlensent areas that rampantly develop without a $udibd
urban form, outlining a need for adequate housirgy, instance, in the National Housing Needs Regfst

the City of Johannesburg, there is an approxinmigted of 457 thousand people within the databaaedte
awaiting housing. This backlog is further exaceztidty government intervensions, political will, ieased
infrastructural and associated bulk service demdodshese fast-developing informal areas. It issash
pivotal to understand the conception of sustainabban form, particularly looking at it as the digin and
distribution of the environment and space.

To tackle the issue of growth and spatial developrtieat caters to all its residents, the city dialtnesburg
aims to make the city more compact as a means h@\ex easy access to health care systems, easy
accessibility to jobs, social integration, high eomic development, functional diversity in neightaods,
access to transport systems and full basic setsicemmunities. In understanding the policy impiimas

for sustainable forms of informal settlements, thapter discussed how housing in South Africalbiag
been racially profiled. To amend the detrimenté& b of past spatial imbalances, the post-apart8eith
African government adopted the South African Caastin (1996). The provision of the South African
Constitution declares that every individual in ttwuntry has the right to access adequate housing. T
preconceptual conclusions observe urban informadisy a pre-existing form of development before
formalization, particularly in the earlier centugief planning. A common trend across these settieshe
informal urban form is their settlement design tggy and the lack of formal masterplans in conjiorcto
the city’s Spatial Development initiatives.
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6.1 Socioeconomic spatial elements taken into cognizan the incorporation of informal settlements
within sustainable urban forms

The most problematic service issues for black ezgilin the study area are electricity, wateretsjlhealth
services, and street lighting. Additionally, thén@lar maintained that service delivery issues alated to
electricity cuts, the sharing of taps, queuingviater, the lack of water supply in houses, inswgfitipublic
water supply points, and supply interruptions withwarning. The infrastructure investment to deéghw
backlogs in deprivation areas initiative focusesservicing backlogs and deficiencies in engineeramyl
social infrastructure in various points in the dityat have experienced marginalization and seqiogision
that is below the minimum standards. Under the &auCity-Region (GCR), the CoJ has set its priegitf
addressing informal settlement developments withénjurisdiction. Faced with the SDG-11 obligatitime
city's 2040 Growth and Development Strategy, thedrated Development Plan (IDP), and the Spatial
Development Framework 2040 (SDF) will be key intéoing the established aspirations. The SDF plays a
key role as it facilitates the environment for sagsful Spatially Targeted Investment Areas (STIAS).

6.2 A performance-based monitoring matrix for assessingthe sustainability of urban forms in
informal settlements.

Scale plays cardinal factor in deducing the urbi@ments that formulate urban form, scale has actire
bearing on the urban settlement type, such as tavemséral business districts or suburbs. The Ieatiin of
urban form scale is the spatial arrangement andigroation of elements housing type, street pastern
layout, land use, infrastructure, and accessibililyban form sustainability needs to be discussethe
themes of urban economic and social sustainabvitbych means effectively discussing the interrelatof
these urban elements which provides that platfainitfe importance of the utilisation of spatialicators

to capture these relations.in gauging sustainglgbrformance of informal settlements urban form.

Land use diversity coupled with pedestrian friengtheets are cardinal for social interaction anidemship-
based cities where a sense of belonging is imperalihe sense of belonging and citizenship badext cas
well as a diversity of land uses together with ggoslernance indicates an important aspect of wicitks
sustainability is like in the spatial dimension.oBomic sustainability is the improving of the protivity of

the public states finances through improving thedpctivity an individual’s finances. Key to the dipption

of this matrix tool is geographic information syste software and spatial processing tools that can
effectively deduce the relationship performanceasfous elements.

7 RECOMMENDATIONS AND POLICY IMPLICATIONS

Smith and Berlanda confirm several philosophiegéfining informal settlements from the preceditgdy.
John Lupala has seven recommendations for digtiacis in informal African cities: (1) manage cifyrsad;

(2) create tenancy systems through land merging raptbtting; (3) impact participatory and gradual
regularising of "informal urban types" and propesti (4) device localised planning and upgraded
information management systems; (5) recognise ldaitaousing forms for the city’s future; (6) desea
plot sizes; and (7) legalise and advance exteunaligspaces.

Moreover, Janice Perlman sets out eight recommiemsgator the development of informal settlemeniy: (
offer a diversity of housing selections in rega@$enancy and imbursement, for instance, shom-tental,
long-term tenancy, cohousing, and financed acdmisit(2) capitalise in education, healthcare, andia
services for people, not just in infrastructure aswhstructions; (3) include the community in the
development and continuing decisions; (4) offeturdser government attendance in informal settleisien
(5) continue refining and integrating preceding e@uownent-subsidised schemes and peripheral
neighbourhoods; (6) avert scoundrel designers amtiolwners from conducting deceitful property
transactions and housing rental practices; (7)redamd and housing in expectation of future reioceand
population development; (8) political support irgtke of clearly directed governement development
intervension at all sphere of government and (S)efiodevelopment and augmented density accorditigeto
long-term needs of the metropolitan region andoist welfares of the inhabitants.
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