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CONFERENCE
CHAIR

Prof Sijekula
Mbanga

Foreword and message from the Conference Chair

The Nelson Mandela University in collaboration with the South Africa — Sweden
Universities Forum (SASUF), the Department of Science and Technology, and the
Department of Human Settlements convened a SASUF 2019 Symposium, a Satellite
Event that was part of the 2019 SASUF Research and Innovation Week, that took place
from 6 to 10 May 2019. The Symposium was held on 6 to 7 May 2019 in the Nelson
Mandela University, Port Elizabeth, South Africa.

The Symposium provided a platform for researchers, professionals and community
development activists to share multi-, inter- and trans-disciplinary research outputs and
innovative case study projects aimed at systematically responding to the rapid
urbanisation phenomenon. The event was convened under the Theme: ‘Sustainable
urbanization through research, innovations and partnerships’, with the subsidiary focus
areas being: sustainable rural development interventions, urban renewal and re-
design, peace and stability, citizen hope and universal happiness, urban economy and
business development, nutrition and food security, public spaces and social inclusivity.
Academic papers located within these topics were received and subjected to a double-
blind peer review process that culminated in approved full papers for presentation in
the Symposium and this Book of Proceedings (ISBN 978-1-928472-12-4). Case study
innovative projects that are pursued through partnerships were posted. A visit by
Symposium delegates to an Enhanced Peoples Housing Process development in
Walmer Airport Valley, Port Elizabeth, was executed as part of the Symposium
Programme. Under the guidance of a Scientific Committee, a multi-disciplinary ant
internationally oriented Panel of Expert Reviewers to consider academic contributions
was assembled. A total of 68 abstracts that were, responding to one or more of the
selected topics were received and reviewed prior the Symposium.

This Book of Proceedings of the Symposium shares diverse papers that were submitted
by authors, in response to the Call for Papers under the Symposium Theme:
Sustainable urbanisation through research, innovations and partnerships. This Theme
is an inter-disciplinary effort that investigates antecedents for transformation towards
sustainable and environmentally friendly cities and human settlements. The theme
invites immediate action from all role-players through providing tangible solutions to
pressing questions that confront South African and Sweden cities, towns and villages.
The Theme puts emphasis on the significance of partnerships in generating knowledge
and innovations aimed at providing sustainable solutions that cities may explore in their
endeavour to respond to rapid urbanisation and Climate Change. The Symposium was
more inclined towards viewing the urbanisation phenomenon as presenting both
challenges to be mitigated and opportunities to be explored by Cities of today to realise
their medium and long-term prosperity and sustainability goals. For more background
information about the SASUF international collaboration project you may visit
https://sasuf.org and regarding our SASUF 2019 Symposium more details can be
accessed from the URL Link https:/sasuf2019.mandela.ac.za.

We thank everyone who participated in our successful SASUF 2019 Symposium.
Prof Sijekula Mbanga, PhD

Chairperson: SASUF 2019 Symposium Organising Committee
Nelson Mandela University

Faculty of Engineering Built Environment and Information Technology
School of Built Environment

Department of Building and Human Settlement Development

PORT ELIZABETH

6001

Republic of South Africa
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The Peer Review Process

In view of the need to maintain and assure the quality of the Conference Proceedings, and to
comply with the requirements for subsidy allocation of the South African Department of Higher
Education and Training, a rigorous two-stage double-blind peer review process of each
submitted academic paper was conducted by two knowledgebale experts.

In this context, each abstract received was twice blind reviewed in terms of:
e relevance to Symposium theme and objectives;
e academic rigour;
¢ research methodology;
¢ whether the paper is based on empirical research or critical literature review;
e concise findings and their practical / policy value; and
e contribution to knowledge.

Authors whose abstracts were accepted after the stage one review process was completed were
provided with anonymous reviewers’ comments and requested to submit their full papers noting
and addressing these comments. Authors who had submitted full papers were provided slots in
the academic paper driven Symposium to present their papers in Parallel Sessions with further
scholarly inputs being made. Authors were required to refine their papers taking into account the
comments and suggestions that were made by delegates during the Symposium Parallel
Sessions that were chaired by seasoned scholars and professionals. Resubmitted papers were
double blind reviewed again in terms of:

e relevance to conference theme and objectives;

e originality of material;

e academic rigour;

e contribution to knowledge;

¢ research methodology and robustness of analysis of findings;
e empirical research findings; and

e critical literature review.

Authors whose papers were accepted after this second review were provided with additional
anonymous reviewers’ comments and requested to submit their full revised papers. These
papers were assessed by the Editorial Committee to ascertain that reviewer comments were
responded to. The role of the editors was to ensure that the final papers incorporated the
reviewers’ comments and to arrange the final sequence as captured in the table of contents.

Of the 69 abstracts originally received, 59 full papers were submitted by the authors for review
About 3 papers were withdrawn, and 18 papers needed major revisions and were not returned
by authors at the time of concluding editing. Only 28 papers were accepted for inclusion in the
proceedings, representing an overall rejection rate of 50%, including the papers that were not
returned after reviews were sent to authors. While some papers were omitted at review stage,
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others were excluded during editing due to quality issues that were not fully addressed by
authors as suggested by reviewers.

The Abstract and Paper submission was initially managed through an electronic conferencing
and paper management systemin called EasyChair (https://sasuf2019.org). The system
randomly selected papers and allocated them to different reviewers. The final paper submission
process was managed manually in order to keep track of reviewers’ comments. At no stage was
any member of the scientific committee or the editors/editorial board involved in the review
process of their own authored or co-authored papers.

This process was managed by Prof Sijekula Mbanga of the Nelson Mandela University
supported by a completing PhD Candidate Mr Ayo Adeleye Adeniran and Ms Charlene Dale.
Any enquiries may be directed to Sijekula.mbanga@mandela.ac.za

Further details about the SASUF 2019 Symposium can be accessed from a specially designed
university web-page https://sasuf2019.mandela.ac.za

viii


mailto:Sijekula.mbanga@mandela.ac.za
https://sasuf2019.mandela.ac.za/

Symposium Secretariat and Logistics

Ms Charlene Dale

Executive Secretary

Faculty of Engineering Built Environment and Information Technology
Nelson Mandela University

Port Elizabeth

Tel: +27 41 504 3283

charlene.dale@mandela.ac.za



mailto:charlene.dale@mandela.ac.za

Panel of Reviewers

Prof Adendorff, Christopher - Nelson Mandela University

Prof. Agbola, Babatunde - Mangosuthu University of Technology

Prof Ahadzie, Divine - Kwame Nkrumah University of Science and Technology, Ghana
Prof Altrock, Uwe - Kassel University, Germany

Prof Bank, Leslie - Human Sciences Research Council, South Africa

Prof Botha, Brink - Nelson Mandela University

Prof Campbell, Marlene University of the Free State

Prof Cherry, Janet - Nelson Mandela University

Dr Daraghma, Anis - Institute of Palestine and South Africa

Ms De Jager, Peta - Council for Scientific and Industrial Research, South Africa
Prof. Emoh, Fidelis - University of Botswana

Prof. Erwin, Kira - Durban University of Technology

Dr Hayangah, Rosemary - University of KwaZulu-Natal

Prof Kheswa Jabulani - University of Fort Hare

Prof Khumalo, Prudence - University of South Africa

Dr. Mzilikazi Nomakwezi - Nelson Mandela University

Prof Lawanson, Taibat - University of Lagos, Nigeria

Prof. Mabin, Alan — University of the Witwatersrand

Dr Mahachi, Jeffrey - University of Johannesburg

Prof. Makasa, Paul - Nelson Mandela University

Prof Mbanga, Sijekula - Nelson Mandela University

Mr Mongwe, Robert - University of Fort Hare

Ms. Motsatsi, Lorato - Council for Scientific and Industrial Research, South Africa
Dr Myeni, Sithembiso - University of KwaZulu-Natal

Prof Ncwadi, Ronney - Nelson Mandela University

Dr. Nkambule, Emmanuel - Tshwane University of Technology

Dr. Obioha, Olubunmi - Sol Plaatje University,

Dr Ojo-Fajuru, Olufemi - Nelson Mandela University

Prof Onojaefe, Darlington - Cape Peninsula University of Technology

Prof Osman, Amira - Tshwane University of Technology

Prof Phago, Kedibone - Mangosuthu University of Technology

Dr. Ramovha, Thomas — National Department of Human Settlements, South Africa
Prof. Scholtz, Miklas - Lund University, Sweden

Dr. Simelane, Hloniphile - PLANACT Consulting

Mr Stewart, Thomas - University of the Free State

Prof. Wasserman, Brian -Minnesota State University, USA

Scientific Committee

Prof. Mbanga, Sijekula - Nelson Mandela University (Chairperson)

Mr. Mosiea, Tshepang - Department of Science and Technology, South Africa

Dr. Mzilikazi, Nomakwezi - Nelson Mandela University

Dr. Ramovha, Thomas - National Department of Human Settlements, South Africa
Prof. Botha, Brink Nelson - Mandela University

Editorial Committee

Prof. Sijekula Mbanga - Nelson Mandela University (Chief Editor)
Ms Charlene Dale - Nelson Mandela University

Mr .Adeleye Ayoade Adeniran - Nelson Mandela University



Session Chairs’ Biographies SESSION CHAIRS

TRACKS

\RALLEL SESSION 1
Venue: Goldfields Auditorium, North Campus Peta De Jager
Track 1: Citizen hope and universal happiness CSIR

\RALLEL SESSION 2

Venue: The Theatre, Conference Centre, North Campus
Track 2: Technology and innovation projects driven through
partnerships

Dr Jeffrey Mahachi
University of Johannesburg

TIME: 10:30

\RALLEL SESSION 3

Venue: Venue 2, Conference Centre, North Campus

Track 3: Sustainable peri-urban and rural development Dr Sithembiso Myeni

University of KwaZulu-Natal
ARALLEL SESSION 4
Mr Thomas Stewart
University of the Free State

PARALLEL SESSION 5

Venue: Goldfields Auditorium, North Campus Prof Janet Cherry
Track 4: Urban renewal and redesign Nelson Mandela University

enue: Senate Hall, North Campus
Track 8: Nutrition and food security

PARALLEL SESSION 6

Venue: The Theatre, Conference Centre Dr Rosemary Hayangah
Track 5: Public spaces and social inclusivity University of KwaZulu-Natal

DARALLEL SESSION 7
Prof Ronney Ncwadi

venue: Venue Z, Conterence Centre, Nor ampus

Track 6: Urban economy and business development S | Nelson Mandela University
enue: Senate Hall, North Campus | ;
. . ' : - L | Dr Robert Mongwe
Track 7: Curriculum enhancement and system-wide capacity building | = | university of the Fog Hare
=
PARALLEL SESSION 9
enue: Goldfields Auditorium, North Campus Dr Thomas Ramovha
Track A: Sustainable peri-urban and rural development Department of Human Settlements
Venue: The Theatre, Conference Centre Dr Olufemi Ojo-Fajuru
Track B: Urban renewal and re-design Nelson Mandela University

PARALLEL SESSION 11
Mr. Pedro Mzileni

Nelson Mandela University

Venue: Venue 2, Conference Centre, North Campus
Track C: Public spaces and social inclusivity

TIME: 15:00

SPECIAL SESSION

Opening and Welcome Dr Jeremy Gibberd
Purpose of the session Council for Scientific and Industrial

. Research
Rad Map on STI4SHS Project Academic Advisory Panel on the
Questions / Comments /Discussions Road Map for Science Technology and

A way forward Innovations for Sustainable Human

Settlements in South Africa
Closure and Announcements

xi



PARALLEL SESSION 1

Peta De Jager
Council for Scientific and Industrial Research (csir)

Venue: Goldfields Auditorium, North Campus
Track 1: Citizen hope and universal happiness

Peta de Jager is a registered professional architect, and infrastructure innovation
research group leader in the Smart Places cluster of the Council for Scientific and
Industrial Research. The infrastructure innovation team focus on science and
engineering in building infrastructure. It investigates and advocates the selection and
use of appropriate technological innovation. The group seeks to promote context
relevant and future-forward, efficient, effective, sustainable and resilient built
environments which advance the safety, health, productivity, competitiveness, wellbeing and quality of life for
South Africa’s citizens through the built environment.

The research group’s scope of interest encompasses building physics, performance modelling, measuring,
monitoring and assessment. It advocates capacitation for reduced ecological footprint, green and sustainable
architecture, resource efficiency and waster, innovative building technologies, materials, systems and
methods. The team has a healthy portfolio of active projects and a track record of successfully completed
projects in residential, health, education, and services sector.

PARALLEL SESSION 2

Dr Jeffrey Mahachi
University of Johannesburg

Venue: The Theatre, Conference Centre, North Campus
Track 2: Technology and innovation projects driven through partnerships

Jeffrey Mahachi is a registered professional engineer and registered construction project
manager. Jeffrey obtained his qualifications from Wits University (PhD), University of
Surrey (MSc) and University of Zimbabwe (BS Eng). He is also a recipient of an M.IT
degree from University of Pretoria. Jeffrey is currently the Head of School of Civil
Engineering and the Built Environment at the University of Johannesburg and lectures
structural engineering.

He has previously worked for the National Home Builders Registration Council, where he held several
executive positions, worked for the Council for Scientific and Industrial Research (CSIR) as a Research
Engineer and lectured at Wits University. Jeffrey has also been involved in a number of construction projects
including sustainable human settlements and the roll-out of innovative building systems. Jeffrey has
contributed to the development of standards and is passionate about developmental engineering and
promoting innovation in the construction industry.

He is currently serving as a Board Member of Agrément South Africa, Council for GeoScience, the
Engineering Council of South Africa and the Clay Brick Association. He has authored and co-authored two
books in structural engineering and several journal and conference papers.

PARALLEL SESSION 3

Dr Sithembiso Myeni
University of KwaZulu-Natal

Venue: Venue 2, Conference Centre, North Campus
Track 3: Sustainable peri-urban and rural development

Sithembiso Myeni is a Lecturer in Housing and Planning at the University of KwaZulu-
Natal (UKZN). Before this appointment, he was a former post-doctoral fellow with South
African Research Chair Initiative in Applied Poverty Reduction Assessment at UKZN.
Myeni is also a Cannon Collins Educational Trust and Ford Foundation Alumnus. He : E
serves as a Principal Investigator for the Sustainable Human Settlements Decision Support Tools and the
Municipal Innovation Maturity Index Research Projects. His research interests are gender and housing,
Science, Technology and Innovation as well as rural development.

PARALLEL SESSION 4

Mr Thomas Stewart
University of the Free State

Venue: Senate Hall, North Campus
Track 8: Nutrition and food security

Thomas has been a housing practitioner since 1991. He developed a passion for human
development and residential property development while studying towards his master’s
degree in town- and regional planning at the University of the Free State. During his
student years he was involved in various community development initiatives, facilitating
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the engagement of students in the broader community, where he got exposure to the social dynamics of a
developing South Africa.

Following his university studies, he spent time in Public Service as a Town Planner. He subsequently joined
the Urban Foundations’ Housing Policy Unitin 1991. The latter resulted in project managing one of the biggest
(4000 units) Informal Settlement Upgrading projects in South Africa, i.e. Freedom Square in Bloemfontein.

His housing development involvement extended to various towns in the Northern Cape; Free State; and
Eastern Cape, where a spread of Informal Settlement Upgrades; Greenfields Developments; Owner
Managed (Peoples Housing Process); Social Housing Projects; and Retirement Villages has been structured
and implemented by him, in his capacity as either development or project manager, employed by the New
Housing Company (NewHco) and Inframax (1992 — 2007). He founded his own housing development
management company, Hadeda Developments, in 2007. This allowed him an entrepreneurial space and
exposed him to a wider range of opportunities and business initiatives.

On 1 August 2014, he joined the University of the Free State as lecturer in the Department of Urban and
Regional Planning and is the main driver of an honours course in Spatial Planning, Specialising in Human
Settlements. Other than teaching honours’ and masters’ students he also supervises several masters’-; mini-
; and full research dissertations.

PARALLEL SESSION 5

Prof Janet Cherry
Nelson Mandela University

Venue: Goldfields Auditorium, North Campus
Track 4: Urban renewal and redesign

Janet Cherry is a South African social justice activist and academic. She is currently
Professor and Head of the Department of Development Studies at the Nelson Mandela
University in Port Elizabeth. She has a PhD in political sociology from Rhodes University.
Her main areas of research are sustainable development, democratic participation, social
and political history, labour, gender and human rights. She has published two books as well as a number of
articles and chapters in books on South African history, labour and social movements, transitional justice and
sustainable development.

PARALLEL SESSION 6

Dr Rosemary Hayangah
University of KwaZulu-Natal

Venue: The Theatre, Conference Centre
Track 5: Public spaces and social inclusivity

Rosemary Awuor Hayangah (Pr PIn) holds a Ph.D. in Planning (Wales); MA in Urban &
Regional Planning BSc. (15t Class Hons) Nairobi. Dr. Hayangah is a renowned Urban &
Regional Planner with over 20 years’ experience in research and planning practice,
Specialist in settlement planning, housing, place making and neighbourhood
development with over 15 years’ experience as a lecturer at the university level. She has
supervised over 30 Masters and 4 PhD student research projects and published several papers.

She has a wide international urban and regional planning experience; has been team leader and project
manager in a number of planning projects including long term and short term physical development plans;
social surveys; data management and a Web enabled GIS project and was in charge of IT training for
programme for staff members in a Town & Regional Planning Department.

Dr Hayangah has over 15 years working experience with local government both as a practicing planner and
Technical Consultant on physical planning and infrastructure development. She is a former Head of School
for Architecture, Planning & Housing at the University of KwaZulu-Natal. She is currently a Programme
Delivery Facilitator with the National Department of Human Settlements (South Africa) and practising
professional planner.

PARALLEL SESSION 7

Prof Ronney Ncwadi
Nelson Mandela University

Venue: Venue 2, Conference Centre, North Campus
Track 6: Urban economy and business development

Prof Ncwadi holds a PhD in Economics from Nelson Mandela Metropolitan University. His
areas of specialization are Public Finance, Money & Banking, International Finance, Health
Economics, Labour Markets, Macroeconomics, and Applied Econometrics. His research
interest is in Public Finance, Policy Analysis and Entrepreneurship.
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Professor Ncwadi is a former Deputy Dean of the Faculty of Management and Commerce at Fort Hare
University and also a Director of Macroeconomic Analysis Unit at the Eastern Cape Provincial Treasury. He
has also been a Head of Department of Economics at Nelson Mandela University. He is currently a
Full Professor of Economics and a Director of the School of Economics, Development and Tourism at Nelson
Mandela University. Prof Ncwadi is a co-chair of Pan African Entrepreneurship Research Council Editorial
Committee in USA. He is a member of BRICS Academic Think-Tank and Athens Institute for Education and
Research.

PARALLEL SESSION 8

Mr Robert Mongwe
University of Fort Hare

Venue: Senate Hall, North Campus
Track 7: Curriculum enhancement and system-wide capacity building

Robert Mongwe holds a Master's Degree in Anthropology from the University of
Stellenbosch (MPhil Anthropology), a BHons (Development Studies), and BA (Politics)
from the University of the Western Cape. Robert’s interests are in the areas of Housing
Studies, especially informal settlements upgrading, housing politics and citizenship,
culture, development, and land.

In his current position Robert has supervised postgraduate (at Masters Level) in the areas identified
above. Robert attends national and international conferences. Currently he is involved in a research project
funded by the National Institute of Social Sciences & Humanities entitled “Imagining the Future of Land
Reform in Post-apartheid South Africa”. Robert is also the Convenor and Head of department and part of
team who developed the Bachelor of Social Science in Human Settlement at the University of Fort Hare.

PARALLEL SESSION 9

Dr Thomas Ramovha

Department of Human Settlement

Venue: Goldfields Auditorium, North Campus

Track A: Sustainable peri-urban and rural development

Dr Thomas Ramovha is currently the incumbent of the position of Director Technical
Capacity Development in the National Department of Human Settlements of the
Government of South Africa. His educational Qualifications are: (i) National Diploma in
Organisation and Work Study (factories) from Technikon RSA; (ii) Diploma in Municipal
Governance from Rand Afrikaans University; (iii) Bachelor of Technology degree in Management Services
from Technikon Witwatersrand; (iv) Advanced Programme in Organisational Development from UNISA; (v)
Master of Commerce degree in Leadership from University of KwaZulu-Natal; and (vi) Doctor of Philosophy
(DPhil) in Engineering Management from University of Johannesburg.

He worked for organisations in private sector (i.e. AECI, Gencor Mining, and SAPPI), the public sector (i.e.
Provincial department of Local Government & housing in Limpopo, Boksburg local Municipality, Ekurhuleni
Metropolitan Municipality & the National Department of Human Settlements) and the State Owned Entity (i.e.
ESKOM). His responsibilities were in the areas of Productivity Improvement, Organisational Effectiveness,
Organisational Development, Change Management, Process Engineering and Capacity development.

PARALLEL SESSION 10

Dr Elufemi Ojo-Fajura

Nelson Mandela University

Venue: The Theatre, Conference Centre
Track B: Urban renewal and re-design

Dr. Ojo-Fajuru, Joseph Olufemi was born about 56 years ago in Ado-EKiti, Ekiti State,
Nigeria. He holds a Higher National Diploma in Town and Regional Planning (YCT, Yaba
Lagos, 1987); Post Graduate Diploma in Urban and Regional Planning (FUT Akure, 2004);

. Master in Environmental Management (UNAD, Ado-EKkiti, 2005); Master of Technology in
Urban and Regional Planning (FUT Akure, 2010); and Doctor of Philosophy in Town and Regional Planning
(UKZN, Durban, 2018).

He joined Yaba College of Technology in 2005 and he is now a Senior Lecturer in Urban and Regional
Planning Department of the Institution. His research areas cut across urban and rural landscape planning;
green landscaping and green growth; urban design and development; environmental impact assessment;
livelihood strategy and liveability enhancement; promotion of socio-economic and environmental
sustainability, strengthening climate adaptation, disaster mitigation and vulnerability reduction, building
resilience in communities; environmental planning, design and management for sustainable human settlement
development. He has published articles in learned journals and chapter contributions to textbooks and has
presented many papers at conferences. He is currently a Research Fellow in the Department of Building and
Human Settlement of the Nelson Mandela University, Port Elizabeth, South Africa.
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He is a member of the Nigerian Environment Society Nigerian Institute of Town Planners (NITP) and a
registered Town Planner with the Town Planners Registration Council (TOPREC) in Nigeria. Haven acquired
cognate academic and professional qualifications, he has been involved in various aspects of Urban and
Regional Planning practice, consultancy and academia.

PARALLEL SESSION 11

Mr MZILENI Pedro

Nelson Mandela University

Venue: Venue 2, Conference Centre, North Campus
Track C: Public spaces and social inclusivity

Pedro Mzileni is a lecturer in the Department of Sociology at the Nelson Mandela
University, a researcher in the Chair for Critical Studies in Higher Education
Transformation, an Editor of the Perspectives Online Journal, a columnist for the Herald
newspaper and the Mail and Guardian. Before his current job he was a Senior Manager
of Living and Learning Programmes at the Premier Student Accommodation (Pty) Ltd. He is also the former
Speaker of Student Parliament (2014), and a former SRC President (2016/17) at the Nelson Mandela
University. He completed his Bachelor of Arts degree (2015), BA Honours in Sociology (2016) and Master of
Arts in Sociology (2018) at Mandela University. He is currently enrolled for a PhD in Sociology with the Nelson
Mandela University where he is examining the “Infrastructure responses of selected South African universities
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Abstract

The paper investigates the knowledge based development approaches for creative urban regions
being adopted by successful cities worldwide in order to comes up with recommendations for the
development of South Africa’s cities, with Nelson Mandela Bay as a case study. Knowledge-based
economy has scaled up due to the rapid advances in information and communication technologies
and the economy of a knowledge city creates high value-added products using research,
technology, and brainpower. When a society is knowledge based, they form a future path in which
all of the basic human needs can be met by future generations while maintaining a healthy,
physically attractive and biologically productive environment The present industrial capitalist model
of development of urban regions is not sustainable and eventually the cities risk surpassing the
manageable limits for superimposed growth which leads to collapse environmentally, socially,
economically and psychologically. Knowledge societies emergence has multiplied the extent to
which both productivity innovations and social transformations rely on knowledge capital, all
citizens are involved, and they share responsibility for making appropriate decisions and choices
that will enable the societal well-being. A review of literature and examination of global best practice
experiences is carried out in this paper so as to determine how other cities are engineering their
creative urban regions so as to establish a base for knowledge city formation in South Africa. The
review shows that South African cities can promote knowledge based development hence create
knowledge cities by developing technical knowledge for the innovation of products and services,
developing diverse and highly skilled workforce, through research and development

and utilising the international multi ethnic characteristics of its cities. The cities can promote start-
up and entrepreneurial activities, utilise existing efficient urban transport system, create
metropolitan industrial clusters, utilise the ocean economy and ensure low cost access to
advanced communication networks.

Keywords - Urban development, Knowledge based management, Creative cities

1. Introduction

Knowledge based management is the process of creating value from the intangible assets. There
is a consensus among researchers that the challenges facing modern societies call for
development strategies that are knowledge-based (Ergazakis et. al., 2006). When a society is
knowledge based, they form a future path in which all of the basic human needs can be met by
future generations while maintaining a healthy, physically attractive and biologically productive

environment (Malone, 1995, Malone and Yohe, 2002). Knowledge city refers to all aspects of social,




economic and cultural life of a city and it is important for cities to invent and implement efficient and
effective approaches so as to manage knowledge (Ergazakis et. al., 2006). A review of literature
and examination of global best practice experiences is carried out in this paper so as to determine
how other cities are engineering their creative urban regions so as to establish a base for knowledge

city formation in South Africa.

The present industrial capitalist model of development of urban regions is not sustainable, cities that
are developing based on this model, are becoming bigger and bigger, demanding increasingly
greater inputs and generating greater outputs and waste. Eventually the cities risk surpassing the
manageable limits for superimposed growth which leads to collapse environmentally, socially,
economically and psychologically (Ergazakis et. al., 2006). Further, overcrowding in cities tends to
increase violence, lack of social identity, vulnerability to terrorism and epidemics. Hence the
capitalist model of cities’ development is no longer functional (Carrillo, 2004). The knowledge
based development approach on the contrary, is environmentally sustainable, economically
equitable and socially responsible and by its nature, it can preserve a “local” character that respects
and takes into account the history, particularities, mentalities and needs of the concerned region
(Ergazakis et. al., 2006). However, general agreement has not yet been reached on which type of
knowledge-based development strategy is the most advantageous and should be followed.

Carrillo (2004) argues that the emergence of knowledge cities is a breaking point in human
evolution indicating the discontinuity of the current development models. According to Chatzkel
(2004) knowledge cities have the unique advantage in that they are dynamic centres where new
knowledge is created, brought into use and leveraged. By 2050 it is estimated that urban dwellers
will account for 86 percent of the global population in the more developed and

67 percent in the less developed regions. Thus, the surge and concentration of human populations
will not only put increased strain on the world’s ecosystem, but also pose even greater challenges
on quality of life (Cizelj and Bostjan Sinkovec 2012). Drucker (1998) suggests that “knowledge is
now becoming the one factor of production, sidelining both capital and labour”. OECD economies
are moving towards a knowledge-based economy (Smith, 2000). With knowledge based economy,
individuals and companies focus on maintaining and enhancing their knowledge capital in order to
innovate thus knowledge societies emergence has multiplied the extent to which both productivity

innovations and social transformations rely on knowledge capital (Carrillo, 1999, 2002).

According to Laszlo and Laszlo (2002), the unaddressed challenges that are addressed by

knowledge based development policies include how to make development locally relevant and




globally attuned, how to ensure that development promotes higher quality of life, how to ensure that
humans learn to live simply, meaningfully, and yet productively and to support participatory
democracy. Ergazakis et al. (2005a), Montre”al Knowledge City Advisory Committee (2003) and
Carrillo (2004) point that a knowledge city addresses the above challenges in various ways. The
city is structured in such a way that contributes to the better functioning of democracy, allows
knowledge-sharing among all the agents, has provision for inexpensive, real-time access to

consistent, up-to-date information facilities and has support for online debates.

The processes through which knowledge is created, stored, shared and used are democratised
and knowledge flows to all agents. It offers an environment where people can learn, understand and
create meaning that will empower them to live in a way that fosters lifelong learning and
sustainability (Carrillo, 2004). It offers to the citizens the social context for cooperation, the
competencies to shape their present conditions and to influence their future, and the possibility to
make informed and life-affirming choices. Information is ensured, all citizens have rights to
education and training in order to effectively benefit from services and available knowledge and
finally and they have right to a transparent public administration at all levels of decision making. In
a participatory democracy, all citizens are involved and share responsibility for making appropriate
decisions and choices that will enable the societal well-being (Ergazakis et al., 2005a, Montre al
Knowledge City Advisory Committee, 2003). There are some significant features that are necessary

for designing, developing and operating successful knowledge cities, as shown on Table 1.

Table 1: Features necessary for successful knowledge cities

SUCCESSFUL KNOWLEDGE CITIES

Design and development Operation

Political and societal Low cost access to advanced
communication networks

Strategic vision and development plan Research excellence

Financial support and strong investments Existence of public libraries

Setting up agencies to promote the
development of knowledge-based regions

International, multi-ethnic character of the city

Metropolitan website

Value creation to citizens

Creation of urban innovation regions

IAssurance of knowledge society rights of citizens

Source Ezgazakis et. al (2005)

A new development paradigm of knowledge-based urban development (KBUD) is quickly finding




implementation ground in many parts of the world (Carrillo et al., 2014). This paradigm is about
processes of knowledge production, and their reflection on the urban form and functions, which
provides a new perspective for the development of creative urban regions (Yigitcanlar et al., 2008a,
b). KBUD, considered as a new strategic development approach in tough global economic
competition, involves contemporary understanding and management of value dynamics, capital
systems, urban governance, development, and planning. Ultimately, it leads to sustainable urban
and economic development (Yigitcanlar et al., 2008a). KBUD practical examples include the
provision and development of infrastructures, improved financial systems, investments in social
and human capital, the adoption of new state-of-the- art technologies, catering for the quality of life

of city residents and the creation of attractive living places.

KBUD approach is based on the concepts of both sustainable urban development and economic
prosperity. Cities are the engines of economic growth, as a large share of the innovations and
entrepreneurship takes place in cities that foster economic growth (Pancholietal, 2014). KBUD
strategy is aimed at promoting smart and sustainable cities through the operationalisation of a
knowledge management integrated approach (Yigitcanlar and Lonnqvist 2013). During the last few
decades, KBUD has been at the centre of policymaking in many global or world cities that seek to
attain long-term competitiveness (Yigitcanlar 2009; Lonngvist et al. 2014; Yigitcanlar & Bulu 2015).
Yigitcanlar and Lonngvist (2013) describes KBUD as a policy that targets building a ‘place’ to form

perfect climates not only for business, but also for people, place, governance and their integration.

The main advantage of the knowledge-based economy is that the intangible asset that is managed,
knowledge, does not depreciate the way material resources do through use, but rather becomes
more valuable as it is used (Laszlo and Laszlo, 2007). However, to compete nationally and
internationally cities need knowledge infrastructures (e.g. universities, R&D institutes); a
concentration of well-educated people; technological, mainly electronic, infrastructure; and
connections to global economy Yigitcanlar, (2009). Recent literature claims that the following
factors are decisive in the development and growth of knowledge cities: government commitment,
large corporations, small and start-up corporations, quality universities, public involvement; and

quality of life and place (Landry, 2000; Yigitcanlar et al., 2008b, c).

Following Yigitcanlar, et al., (2015), the KBUD framework is applied qualitatively to assess the
different development approaches for creative urban regions in South Africa with a case on Nelson
Mandela Bay (for more info on the framework, see Carrillo et al., 2014 and Yigitcanlar, 2014c). The
paper provides important insights for urban administrations planning for knowledge-based
development of creative urban regions in South Africa and hence in other developing countries. As

illustrated on Figure 1, the KBUD framework specifies that there are four development domains of
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knowledge, namely economic, socio-cultural, enviro-urban, and institutional (Yigitcanlar 2011,
2014a). Economic development pertains knowledge economy where knowledge is the key to

production hence prosperity.

Socio-cultural development pertains equity attained through educational and cultural strategies
aimed at enhancing human and social capital and creating opportunities for people to develop their
skills (Yigitcanlar 2011). The aim of socio-cultural development is to progress towards establishing
a knowledge society where the generation, distribution, diffusion, use, integration and manipulation
of knowledge and information is a significant economic, political, and cultural activity. Thus to
achieve socio-cultural development, it is essential to work towards increasing the skills and
knowledge base of residents as a mean for individual and community development (Gonzalez et.

al., 2005).

ECONOMIC DEVELOPMENT SOCIO-CULTURAL
_ _ DEVELOPMENT.
Good business climate,
Economic quality, Good people climate, Social
Macroeconomic foundations, quality, Human and social capitals,
Knowledge economy Diversity and independency,
foundations, Producing Producing equality, Knowledge
prosperity society

—

T

INSTITUTIONAL DEVELOPMENT
ENVIRON-URBAN DEVELOPMENT Organisational quality, Good
o . _ governance climate, Knowledge
Good spatial climate, Spatial quality, governance, leadership and support,
Sustainable urban development, Quality Governance and planning, Producing
of life and place, Producing sustainability enablers

Figure 1: The KBUD Framework (Yigitcanlar and Lonnqvist 2013, p.359)

Enviro-urban development (development of both natural and built environments), aims to meet
human needs while preserving the environment so that these needs can be met by both the

present and future generations (Yigitcanlar 2011). Hence, enviro-urban development produces
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sustainability where sustainable urban development and a better quality of life and place ensures

that spatial quality is achieved.

Institutional development produces enablers of a knowledge governance that creates a good
governance climate and eventually generates organisational quality. The aim is bring together
all of the main actors and sources so that they are able to organise and facilitate necessary
knowledge-intensive activities and plan strategically for knowledge city transformation
(Yigitcanlar, 2009). Hence, for institutional development, it is critical to observe the principles of
institutional leadership, good governance, strategic planning, targeting socio-economic and
socio-politic equality, and branding the city as its promise of value in order to make a significant
difference for the city in achieving its knowledge city status (Baum et al., 2009).

A knowledge-based economy creates, distributes, and uses knowledge to generate value and
gives rise to “a network society, where the opportunity and capability to access and join knowledge
and learning intensive relations determines the socio-economic position of individuals and firms”
(Clarke, 2001, p. 189). Knowledge-based economy has scaled up due to the rapid advances in
information and communication technologies (ICTs) during the last two decades that established
the necessary infrastructure. In addition to possessing people and things necessary to produce
knowledge, talent and innovation is also necessary (Winden and Berg, 2004). The economy of a
knowledge city creates high value-added products using research, technology, and brainpower.
The first step of development strategies for a city, region and/or country is to attract and sustain
knowledge worker (Institute of Science and Technology, 2016). Talented workers, knowledge and
high-tech industries have pivotal roles in boosting urban economic growth (Florida, 2005).

Because of advances in ICTs, societies and cities are increasingly knowledge-based, responsive
and dynamic to answer to the needs of residents and to ensure their quality of lives. The effective
use of ICTs offers opportunities for improved governance within a knowledge-based development
context, because ICT use can help to reduce costs such as administration costs and service
provision (Mansell, 2002a). ICTs can also create opportunities for promoting sustainable
development and for deepening democratic processes as they support community information
sharing, citizen’'s access to local and global communities, education delivery and business
entrepreneurship among others (Ergazakis et. al., 2006). However, the problem of ‘digital divide’
may exist where those without the capacities to access ICTs or to use them effectively are further
marginalised. Thus, in such cases, the government, the private sector and members of civil society
organisations and citizens need to eradicate this problem through ICT policies and strategies that

are not detached from the reality of the way people live (Ergazakis et. al., 2006).




As emphasised by Yigitcanlar (2008) creative urban regions and knowledge cities are the first new
urban formation tailored for the needs of a knowledge-based economy where ideas rule and there
are infinite recipes for innovation and wealth creation. Their feature growth is based on the
generation of value using common assets with the purpose of achieving sustainability. The
advantages of a creative urban region or a knowledge city at global, national, regional and local
scales cannot be ignored by the city authorities, policy-makers, private sector investors, and social
organisations. Attempts to transform urban regions into creative urban regions and cities into
knowledge cities need to be guided by sound strategic visions for success and these strategic
visions should incorporate KBUD policies for attracting and retaining knowledge workers and

industries and empowering citizens as knowledge creators and innovators.

KBUD was, to a larger extent initially triggered by the success of Silicon Valley and Cambridge
Science Park in the 1970s (Castells and Hall, 1994) Major international organizations, such as the
World Bank, European Commission, United Nations and Organisation for Economic Cooperation
and Development (OECD) have adopted knowledge management frameworks in their strategic
directions regarding global development (Morgan ,2007, Cooke and Leydesdorff, 2006).
Yigitcanlar, (2009) reveals the common strategies for building successful creative urban regions

and knowledge cities which are:

e political and societal will and good governance;

e strategic vision and dynamic log-term development plan;

e setting-up of agencies to promote KBUD;

e strong financial support, partnership and strategic investments;

e international and multi-cultural character of the city;

e creation of urban innovativeness engines;

e research excellence — universities, R&D institutions;

e metropolitan web-portal — E-government, E-democracy;

e value creation to citizens — skill development, employment, social outcomes;
e quality of place, life and affordable housing and urban services; and

e |ow-cost access to advanced communication networks.

However, planning abovementioned strategies and policies requires a broad intellectual team with




expertise in urban development, urban studies, planning and management, socio- economic
development, models of intellectual capital and knowledge management. Planning for KBUD also
requires understanding the diverse spatial forms of creative urban regions and knowledge cities
Yigitcanlar, (2009). Some developing countries do not produce technical and scientific knowledge,
and this creates limitations on KBUD implementation. KBUD strategies provides a comprehensive
approach that does not only provide economic and urban goals; but also, requires social and

institutional strategies (Institute of Science and Technology 2016).

Cities need to wary of the danger of successfully fulfilling the economic development purpose of
KBUD for knowledge precincts by focusing on a technology or selecting a winning knowledge base
occupation. Regulations may favour certain knowledge fields thereby hampering other forms of
new knowledge. This results in a decline in knowledge attraction and may urge scientists to
emigrate. A functional understanding of the dynamics of knowledge is necessary to form a
knowledge society and foster knowledge and commercial innovations. Government policies, also
at the local level, have a critical role to play in fostering the conditions and spatial relationships of

urban development clusters.

2. Lessons from the international best practices

An increasing number of cities world-wide are benefiting from knowledge based urban
management in the transformation of their cities. There are global perspectives and lessons from
the international best practices that are discussed in this section, from Austin, Barcelona, Helsinki,

Melbourne and Singapore.

The city of Austin in Texas, USA, had a reputation of being the human capital and the music capital
of the world. Led by business organisations, the city developed a plan to attract large corporations
by offering the relatively low cost of living and the quality of university graduates. Hence, the
University of Texas at Austin has long been considered as an elite public university. Austin
developed a vision for the future of the city and constantly updated its vision and strategic goals
as changes occurred, giving the city a competitive edge in becoming a leader among the ambitious

cities thriving for attracting and retaining investment and talent (Yigitcanlar 2009).

The success of the city was mainly driven by human centred strategic long term planning that
involved public-private-academia cooperation (Yigitcanlar, 2009). Its achievements were that in
the 1950s Austin was a leading city in electronics production sector, in 1960s it was a leading city in
personal computing commodities sector, in 1970s it was a leading city in business and personal
computing sector. In the 1980s the city was a leading city in technology and computer science

research and development, in the 1990s it was a leading city in creative industries and in 2000s it




was a leading city in biotech, pharmaceutical sectors. Austin’s success factors included dynamic
vision and sound strategic planning, strong knowledge based economy, well connected university,
industry, government relations. Success factors also included significant investment in human
capital, high quality of life and place, efficient urban and transport system, including affordable
housing, watching its competitors closely, investing on research and development and education

and good governance (Yigitcanlar 2009).

Barcelona’s reputation was that it is the culture and tourism capital of Europe. During the late
1990s, the city of Barcelona in Spain undertook a profound technological and cultural regeneration
in order to position itself among the major metropolises of the global knowledge society. A strategic
plan was developed for the knowledge-based development of the citywith an aim of transforming
Barcelona into a ‘city of knowledge’. Emphasised was the necessity of the cultural sector to become
the main driver of transformation and also expansion of ICT and tourism industries (Bontje et al.,
2011). Both residents and public institutions were volunteered for the development and
implementation of the knowledge city strategy.

The private sector played an important role mainly in the development of infrastructures and
knowledge businesses of the KBUD process (Yigitcanlar, 2009). Barcelona’s achievements
included a new culture and knowledge oriented economy, a rich variety of culturalinstitutions and
a strong creative class of knowledge workers. The achievements also included quality public
amenity and services, conserved heritage built environments, conservation of natural surroundings
and strong global ties for knowledge exchange. The success factors of the city included sound
vision and planning, community involvement in urban transformation, full leadership of the local
public initiatives, strategic urban marketing promotion and building on historical and cultural

strengths of the city (Yigitcanlar, 2009).

In Finland, Helsinki’'s success is mainly originated from early strategic actions taken at the national
level, the city being very strong in ICT, having a safe and well-functioning living environment, being
strong in terms of its share of high-skilled people, being strong in research and development, and
having a high level of social equality, which would help to facilitate networking (Bontje et al., 2011).
Its achievements included being the first European country with explicit knowledge economy
strategies. Helsinki had high level of educated population, high quality of life, high quality of place
and high level of accessibility. The city had large investment in arts and culture, high level of social

equity and regional focus on developing high quality infrastructure and services.

Helsinki was considered the telecommunication and technology capital of Europe with the

presence of giant telecommunication company, Nokia which contributed significantly to the




development of Helsinki. Its success factors included a sound vision and strategic planning
mechanism, targeting a dynamic world class centre for business and innovation and a strong,
knowledge based economy. However, the city’s economic structure was affected by recent global
competition on the mobile technology. This caused a serious risk as Nokia started to lose its
leading ground against competitor companies such as Apple, Samsung and HTC (Bontje et al.,
2011). Itis therefore important to diversify the economy and continuously be innovative in order to

not to lose the competitive edge.

In Australia one of the strategy tools for the knowledge based development of Melbourne is the
city plan that aims to shape its future as a prosperous, innovative, culturally vital, attractive, people
focused, and sustainable knowledge city (Yigitcanlar, 2012). Melbourne had a reputation of being
the art and culture capital of the Asia Pacific region and the ICT capital of Oceania. Its
achievements included partnership between local government, private sector and community,
skilled training program for young people, youth employment scheme and community jobs
program. The city’s achievements also included good governance, support and incentives for
creative industry, international sports, art and cultural events and programs to boost tourism, sports

art and cultural activities.

Melbourne’s success factors included developing a gateway for biotechnology, developing
affordable and high quality housing and educational centres, attracting strategic knowledge based
and innovative start-up businesses and developing a place of business culture. It also included
promoting growth in tertiary education, developing diverse and highly skilled workforce and

enhancing liveability and lifestyles (Yigitcanlar, 2009).

Singapore’s biggest knowledge based urban development project ‘One-North knowledge
community precinct’ is a cutting-edge project that propels the city state into the knowledge era and
establishes it as a regional centre of research and development. Singapore’s success rests on its
science and technology parks and knowledge precincts: for example, Singapore’s Changi airport
which is ranked among top international airports in the world. Further, Singapore is also recognised
as having top quality eco-efficiency strategies in the world that has made the city- state a leader in
the sustainable development area (Yigitcanlar, 2009). Singapore’s achievements include being an
icon for the knowledge based economy, a hub for knowledge and creative industries to merge and
a comprehensive large scale knowledge community precinct development. The success factors
for Singapore were government commitment, quality universities, research and development
institutions and international large private companies. Success factors also included small and
medium size companies, public enthusiasm, quality of life and place, attracting knowledge

workers and becoming a city of constant change.




Brainport Eindhoven, Netherlands has created a successful creative urban region and knowledge
city by offering a complete high tech infrastructure on a very small scale. This includes a wide
diversity in technologies, world-class (technical) universities, international knowledge institutes,
researchers, high R&D expenditure, start-ups, student teams, shared R&D and advanced
manufacturing facilities. There are also opportunities to commercialise knowledge where high tech
companies work closely together with high tech suppliers and knowledge institutes and innovation
and technology spotting is achieved. The city offers stability, prosperity and international

orientation (Brainport Eindhoven, 2019).

For Montréal, Canada, the economic decline and the flight of capital and financial institutions in the
later decades of the twentieth century, including crumbling infrastructure caused by years of neglect
and a systemic lack of public investment, a low population growth rate, and slow economic growth
and recovery, was turned around using several initiatives. These included deliberate post-industrial
transformation towards a knowledge economy and concentration of sector-specific expertise and
capacity for innovation as the foundation of its new economic growth strategy. Montreal became a
leader in education and research, awarding the highest number of university degrees in Canada
each year.

Further, Montreal identified and developed metropolitan industrial ‘clusters’ that is, concentrations
of interconnected companies and institutions in a particular field in order to encourage interaction
among firms and support each industry's capacity for innovation and regional competitiveness.
The city developed a metropolitan plan for Economic Development 2015-2020 to further attract
talent and drive the growth of its clusters of knowledge economy activities. Montreal is incentivizing
the relocation of international organizations (both governmental and non-governmental) and
business investment internationally and markets Montréal as a gateway to the Americas for
European trade and business. Further there is promotion of quality of life and cultural amenities
(Montreal city, 2019).

3. Creation of a knowledge city for Nelson Mandela Bay

This section focuses on how Nelson Mandela Bay can create a knowledge city, using lessons from
various cities around the world as discussed earlier. The city can promote knowledge economy
where knowledge is taken as the key to production hence and prosperity. This pertains developing
technical knowledge for the innovation of products and services, including urban services, market
knowledge for understanding changes in the economy, financial knowledge to measure the inputs

and outputs of production and development processes, and human knowledge in the form of skills




and creativity, within an economic model (Lever, 2002). In Nelson Mandela bay there are a number
of universities and learning institutions including Nelson Mandela University, UNISA and training
(TVET) colleges.

These universities can play a key role in promoting knowledge economy by developing diverse and
highly skilled workforce. Promoting growth in universities offering tertiary education and research
and development institutions is key towards becoming a knowledge city. Nelson Mandela Bay
municipality can collaborate with these universities on research and development, so as to
enhance the development of technical knowledge, market knowledge, financial knowledge and

human knowledge

The city can expand its knowledge economy by positioning itself as a leader in education and
research, ensuring research excellence while pursuing strategies to leverage its urban,
demographic, and industry-specific assets (Turkina, 2018). Existing of public libraries can be
utilised for this purpose. Further, the city can focus on retaining higher numbers of university
graduates and skilled workers, overcoming real and perceived language barriers while leveraging
cultural assets, and attracting international organizations and outside investment. The
international, multi ethnic character of the city can aid its development as a knowledge city. The
city can focus on initiatives to increase prospects and incentives for international students to remain
in the city after graduating (Serebrin, 2017b). The city can further focus on attracting expertise to
outcompete other cities in the region in specific areas of the knowledge economy, such as artificial
intelligence (High, 2017).

Nelson Mandela Bay municipality can market itself as a gateway to Southern African trade and
business and can conduct outbound ‘investment missions’ to foreign cities, provide regulatory and
logistical support, and actively negotiate agreements around investment and job creation.
Initiatives also include providing support for start-up and entrepreneurial activities (Serebrin,
2017b). Nelson Mandela Bay can make use of its existing efficient urban and transport system, and
high quality infrastructure to position itself as a knowledge city. In all this, community involvement
in urban transformation is critical. The promotion of quality of life and place and cultural amenities

is also very important.

The development of metropolitan industrial ‘clusters’ that is, concentrations of interconnected
companies and institutions in a particular field in order to encourage interaction among firms and
support each industry's capacity for innovation and regional competitiveness is also important.
Using the case of Montreal, Nelson Mandela Bay can form specialized research and industry

clusters, for example a focus on artificial intelligence and life sciences research. Several types of
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business clusters, based on different kinds of knowledge, can be formed. High- tech clusters are
high technology-oriented, well adapted to the knowledge economy, and typically have as a core
renowned universities and research centres. Historic know-how-based clusters are based on more
traditional economic activities that maintain their advantage in know-how over the years, and for
some of them, over many centuries. They are often industry- specific. Factor endowment clusters

are created because a comparative advantage they might have linked to a geographical position.

Low-cost manufacturing clusters have typically emerged in developing countries within particular
industries, such as automotive production, electronics, or textiles. Drivers of cluster emergence
include availability of low-cost labour, geographical proximity to clients. Knowledge services
clusters have emerged typically in developing countries. They have been characterized by the
availability of lower-cost skills and expertise serving a growing global demand for increasingly
commoditized (i.e. standardized, less firm-specific) knowledge services, e.g. software
development, engineering support, analytical services. Multinational corporations have played an
important role in "customizing" business conditions in these clusters. One example for this is the
establishment of collaborative linkages with local universities to secure the supply of qualified, yet

lower-cost engineers.

Also important is further diversification of the economy in the city, diversification within the
manufacturing sector, diversification of markets for manufactured products and services,
investment in the intellectual capital, creativity, public and private sector investment to accelerate
the production of all economic sectors. There is enormous potential for the ocean economy in the
city, as well as mineral and energy resources. It is important for the city to strengthen (and
monitor) participation in multi-party large-scale ocean economy development initiatives such as
the Waterfront development. Financial support and strong investments is critical. Low cost access
to advanced communication networks can help to ensure sustainable development, deepening of
the democratic processes in the city ensure improved governance (Mansell, 2002a),. However the
problem of ‘digital divide’ need to be eradicated through ICT policies and strategies (Ergazakis et.
al., 2006).

4. Conclusion

The knowledge based development approach is increasingly contributing to successful
development of cities worldwide because of its numerous advantages over the industrial capitalist
growth approach. The industrial capitalist model of development of urban regions is not sustainable
and eventually the cities risk surpassing the manageable limits for superimposed growth which

leads to collapse environmentally, socially, economically and psychologically. Knowledge based




development approach ensures that the basic human needs can be met by future generations
while maintaining a healthy, physically attractive and biologically productive environment A review
of literature and examination of global best practice experiences is carried out to determine how
other cities are engineering their creative urban regions and a base is established for knowledge

city formation in South Africa with specific attention on Nelson Mandela Bay Municipality.
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Abstract

This paper aims to raise awareness through research and innovation on how young school children
contribute to food and nutrition security, climate change in their daily lives by understanding how
their everyday actions are associated with nature, realizing greenhouse gases into the atmosphere.
The paper further introduces the One Tree One Child project by the O.R Tambo District Municipality
as a strategy towards contributing to household food and nutrition security, climate change and
environmental conservation. The overall objective of the One Tree One Child Program is to make a
valuable contribution to the improvement of global climate challenges for improved food security,
livelihood and secure future generations in the district, using school children as the primary drivers
of the tree planting campaign. In this paper, a descriptive study design was used with both primary
and secondary sources as a means of data collection. The study population consisted of school
children and the project coordinators from the randomly selected One Tree One Child Schools in
the district. The findings of this paper reveal that there is a huge disconnection between children
and nature and that the emergence of the One Tree One Child program had afforded opportunities
to expose our children, students to the wonders of the natural world and helped to teach them of
the inter-connectedness of all living things.

1. Introduction and background

Climate change has become a disturbing issue globally and warnings about its negative effects on
humanity are becoming evident nowadays. Like in most parts of the world, South Africa is
experiencing extreme weather events including storms, floods, cyclones, hailstorms, typhoons,
heatwave and drought due to changes in rainfall patterns, increase in temperatures, sea-level rise,
and a loss of biodiversity. High poverty levels, higher population growth, and fast-paced
development are straining natural resources and the ability of environments to match these
changes. This exposes especially rural Africa at high risks of negative climate change effects,
worsening the pathetic rural livelihood situation. In some areas of South Africa including the Eastern
Cape province, woodland has been exhausted and some poorly managed by the exploding

population.

Cutting trees and shrubs within the natural environment has worsened the situation. Whereas the

70% of rural population in the Eastern Cape Province rely on Small-scale subsistence agriculture
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as source of livelihood, its future is faced with high uncertainty, because South Africa is regarded a
water-stressed country and less than 10% of the country receiving only 750 mm of rainfall per
annum- regarded low compared to the world's minimum rainfall of 860 mm/annum (Hosu, 2015).
According to Parliamentary Monitoring Group-SA (2009), the Assessment of forest cover was
carried out to develop and integrate plans related to forestry and agriculture. The group lamented
the major cause of deforestation in the country as those related to increased demand for land for
agricultural and residential purposes. Among strategies of reducing the negative impacts of climate
change was set aside at least 60,000 ha of land in Eastern Cape for afforestation, and a budget
was established planned for over 5 years. However, based on observations by the authors of this
article, a vast land size in OR Tambo District Municipality (ORTDM) is faced with low vegetation
cover and barely any tree. This exposes established infrastructure, houses, and school buildings to
storms which sweep of roofs and sometimes result in loss of human life. Destruction of school
structures in such areas is seen as a huge loss not only to the school but also to the entire nation.

According to Times live website dated 06" February 2011, under the headline "End of Mud Schools
in Eastern Cape", the reporter indicated that there were several schools constructed with mud and
these could hardly survive storms. All these natural disasters have contributed to low food
production, high poverty levels, and increased government expenditures, and hence the poor quality
of life especially in rural OR Tambo District Municipality. In quest to contribute to the improvement
of quality of live more especially to food and nutrition security among rural communities, the
O.R.Tambo DM initiated the “One Tree One Child” Project to promote tree planting campaign to
promote tree planting campaign for commercial wood production, poles and pulp production, to curb
the negative attributes of climate change, and fruit production for both selling and household

consumption.
2. Legislation and policy background

In South Africa the Constitution is the supreme law of the country, therefore any law or conduct
inconsistent with it is declared invalid. The constitution through the bill of rights upholds the principle
of protecting the lives of the vulnerable groups. Section 27(1) (b) states that everyone has a right to
access to sufficient food and water, whereas section 153(a) of the Constitution confers
municipalities with the developmental duties of which among others include promoting the social
and economic development of their communities. Various pieces of legislation attempt to promote
and protect the lives of the poor through food and nutrition security and environmental conservation.
These pieces of legislation include the South African Integrated Food Security Strategy of 2002 and

the National Development Plan




The Government of South Africa, through the National Development Plan, committed itself to
eradicate poverty and inequality among South Africans by 2030, thus food security is among the
point of focus. In pursuing the NDP vision as well as fulfilling its constitutional mandate, the O.R
Tambo District Municipality adopted and One Tree One Child program as one of its greatest
strategies towards contributing to household and nutrition security. Specifically, the program was
initiated by the office of the Honourable Executive Mayor Councillor Nomakhosazana Meth aimed
at making a valuable contribution to the improvement of global climate challenges for improved food

security, livelihood and secure future generations in the district.

The South African Integrated food security strategy of 2002 noted specific challenges about food
security including weak institutional support and disaster management systems and inadequate and
unstable household food production. The One Tree One Child Program is seen both as a food
security and disaster risk reduction strategy. It is entrenched in the Integrated Development Plan
(IDP) of the O.R Tambo District Municipality as a poverty relief program and is guided by the Service
Delivery and Budget Implementation Plan, which state that the municipality must strive to distribute
400 fruit trees to 400 households every quarter of the financial year amounting to a total of 1600
fruit trees being distributed per financial year.

3. The need for planting trees for food security and securing future generations

The devastating effects of climate change on food security, environment and even the growth of a
child can never be underestimated. As extreme weather events such as cyclones and heatwaves
intensify in occurrence and ferocity, they threaten children's lives and destroy infrastructure that is
critical to their well-being. Floods compromise water and sanitation facilities, leading to diseases
such as cholera, to which children are particularly vulnerable (Unicef, 2019). Trees are an essential
contribution to global agricultural practices and food security. Trees help to maintain the
environmental conditions needed for agricultural production. They stabilize the soil, prevent erosion,
enhance the land's capacity to store water, and moderate air and soil temperatures (Healthy Soils
for a healthy life, 2015).

4. Onetree one child project of ORTambo District Municipality

The ORTambo District Municipality is located in the eastern half of the Eastern Cape being one
among the six district municipalities in the province. The O.R Tambo District is a rural district,
characterized by high levels of unemployment and hugely poverty-stricken, thus the District deemed
it prudent that the Executive Mayor should champion a program that addresses food security. One
such program is the One Tree One Child Mayoral Project. This project was visualized by the

Executive Mayor of ORTambo District Municipality as an innovative way of making a positive and




sustainable contribution towards our schools, climate change, and the environment, later it was
developed into a project concept document to look for funds to assist the communities and schools,
working hand in hand with the school principals, educators, learners as the primary drivers of this
concept and the School Governing Bodies (SGBs), school administrators, involving chiefs,
Councillors, Forest field officers , Commercial afforestation companies, environmental staffs, Local
Economic Development officers, Local Municipal Councils and the Department of Education to
utilize the existing opportunities such as land and consider school gardens, afforestation and

greening projects within their school and Community.

This program was established in 2014 to fight against poverty and its associated evils,
environmental issues and to restore the much needed endangered, degraded species in the district
by providing fruit trees to households and planting indigenous trees at schools, old age homes and

streets. The program target school children and schools as its primary drivers and beneficiaries.
4.1 Location and implementation of the One Tree One Child project

The One Tree One Child program is implemented throughout the O.R Tambo district, with both
primary and secondary schools being the primary beneficiaries. The O.R Tambo District municipality
is made up of five local municipalities, namely, Nyandeni LM, Port St Johns LM, Ingquza Hill LM,
Mhlontlo LM, and King Sabatha Dalindyebo LM. When piloting the program, ten schools were
selected in the 5 Local Municipalities that make-up OR Tambo District Municipality. Six schools
benefited from the project in 2014 and the last Four (4) schools were completed in March 2015 and
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Figure 1: O.R Tambo District Municipality Map (Source: Municipal Maps, 2019)




ten new schools were considered and selected. Since then, the program has enrolled thirty-four
schools extracted across the five local municipalities in the O.R Tambo District. All these schools
had undergone the three stages of the program. Figure 1 provides a picture of the ORTDM while
Table 1 is a list of schools that have benefited from the program since its inception in 2014.

The program has three fundamental components which are; capacity building, distribution of fruit
trees and planting of the indigenous trees. Key amongst these three components is capacity building
were workshops are held on a quarterly basis in which all relevant stakeholders including children
as the primary drivers of the project, traditional, religious and political leaders, teachers and parents
are brought under one roof and are provided with theoretical an practical lessons relating to food
security, project management, tree planting, and environmental conservation. According to
Awopeso (2012:262), capacity building is a broad statement that encompasses two sets of beliefs.
Firstly, it refers to actions that improve the effectiveness of individuals, organizations, networks or
systems including organizational and financial stability, program service delivery program quality
and growth. Secondly, capacity building is a long term process that improves an individual, group,

and organization’s ability to create a positive change and better improve performance results.

Table 1 describes areas where the project has been so far implemented.

Table 1: Areas where the project has been so far implemented

School Local Municipality
1. Lapumikwezi SPS Kings Sabatha Dalindyebo Local Municipality
2. Zimbane Valley SPS Kings Sabatha Dalindyebo Local Municipality
3. Kwa Ntshele SSS Kings Sabatha Dalindyebo Local Municipality
4. Menziwa SSS Kings Sabatha Dalindyebo Local Municipality
5. Dudumayo SSS Kings Sabatha Dalindyebo Local Municipality
6. Hlabatshana JSS Kings Sabatha Dalindyebo Local Municipality
7. Nkalane JSS Kings Sabatha Dalindyebo Local Municipality
8. Jongintaba SSS Kings Sabatha Dalindyebo Local Municipality
9. Empa older persons project Kings Sabatha Dalindyebo Local Municipality

10. Joubert Ludidi Comprehensive High Schl | Mhlontlo LM

11. Tsolo special School Mhlontlo LM
12. Somagunya SSS Mhlontlo LM
13. Thandanani JSS Mhlontlo LM
14. Tsolo Residence JSS Mhlontlo LM
15. Rueben Ntuli SSS Mhlontlo LM

16. Ncumbe JSS Mhlontlo LM




17. Dimanda SSS Nyandeni LM

18. Dalisoka SPS Nyandeni LM

19. Ntaphane J.S.S Nyandeni LM

20. Gxaba S.S.S Nyandeni LM

21. Smuts Ndamase SSS Nyandeni LM

22. Mzomtsha Child and Youth Care Centre | Nyandeni LM

23. Thabatha SPS Ingquza Hill LM

24. Goso Forest Secondary school Ingquza Hill LM

25. Gwebinkumbi SPS Ingquza Hill LM

26. Ntabezwe JSS Ingquza Hill LM

27. Langa SSS Ingquza Hill LM

28. Mgikela SSS Ingquza Hill LM

29. Gogwana JSS Port St Johns Local Municipality
30. Kwa-Msikwa SSS Port St Johns Local Municipality
31. Ndevu JSS Port St Johns Local Municipality
32. Khwezi JSS Port St Johns Local Municipality
33. Toli SSS Port St Johns Local Municipality
34. Mhlanganisweni SSS Port St Johns Local Municipality

5. Design and methodology

This study adopted a descriptive study design using both primary and secondary sources as a
means of data collection. Focus groups and observations were utilized to collect data from the
stratified randomly sampled participants, whereas quarterly and annual performance reports were

utilized as secondary data sources.

6. Findings on the implementation of the one tree one child program

Following numerous interactions and discussions with the beneficiaries of the program, numerous
achievements have been noted. Out of these interactions, it has been noted that beneficiaries of
this project do not only benefit from consumption, they also generate new knowledge and ideas on
crop production and tree planting. Community members have not only acquired knowledge on tree
planting, but they also learned about the importance of crop diversification. Also, beneficiaries are
able to generate income by selling the surplus and purchase other commodities necessary for living.
The implementation of the program has further fostered close relations between schools and

parents, leading to increased participation of community members in school affairs. Children have




generated knowledge of agricultural practices out of this project and learner enrolment has gone

high in many schools and below this is what learners and educators have to say ;

When asked how she had looked after her tree, Asonele Nontwana from Goso-Forest Junior
Secondary School in Ingquza Hill Local Municipality said: "I had no clue about the value of planting
trees until | planted my tree". Growing up a tree a fruit tree requires multiple strategies and | am

happy that | eat oranges out of my efforts.

In the meantime, Noziphiwo Ngeketho confirmed that she has developed more interest in tree
planting and that she would like to pursue her career in forestry. This all came after she was awarded
an opportunity to grow a fruit tree and to take care of indigenous trees at her school.

Mrs. Bini who is the project coordinator in Kwa-Msikwa SPS in Port ST Johns said "When growing
a tree you need to treat and love it a like a baby. | sometimes wake up in the morning and watch
my school orchard and further speak to those orange trees as if | am speaking to my kids. Our
school has been making a profit out of oranges. We sell oranges to the local market and other
neighbouring schools and buy other commodities for needy school children like stationery and
sanitary towels. In 2018 the school started harvesting oranges and made and income of R2400
while in 2014 the school made an income of R3400. Additionally, parents derive income through

sold oranges from the trees that were given to school children.

Mr Nombanga from Thabatha SPS stated that they use their school orchard as a supplement to
their school feeding scheme. In winter, they do not buy fruit instead they pick up oranges from their
orchard. Also, 33 out-growers had emerged as a result of the One Tree One Child capacity building

workshops including the study tour to Durban.

These findings are further complemented by the following achievements extracted from the

municipal assessment reports on the progress and the impact made by the project.

e 34 schools have benefited from the program

¢ To date, the project has given out 17057 Fruit Trees and 2000 Indigenous trees of different
species have been planted in homesteads, school compounds and streets

e 17 orchards have been established of which 5 of them have started harvesting.

e Employment opportunities have been created. Schools like Kwa-Msikwa JSS, Thabatha
SPS, Ntabezwe SPS, Gogwana JSS have employed permanent people to look after their

school orchards




e The program was profiled as the legacy project of South Africa and a legacy project of the
United Nations Food for Agriculture as a result of South Africa hosting the World Forest
Congress 2015 of which the One Tree One Child had showcased.

7. Challenges encountered

Since the inception of the One Tree One Child Project in 2014, there has been an increasing
demand for tree planting across the O.R Tambo District Municipality. However, due to the capacity
constraints including financial and material resources, the program has fallen short of achieving the
target of planting 700,000 trees within a space of five years. When it started, the program used to
distribute fruit trees to all children in any identified school, establish an orchard within the school
and planting indigenous trees for greening. However, due to budget constraints and financial
limitations, the total number of trees that must be distributed has been reduced. Currently, the One
Tree One Child program is mandated to distribute only four hundred fruit trees (400) per quarter
amounting to one thousand six hundred trees (1600) for the whole financial year which is the drop
in the ocean according to the dangers facing the district in terms of tree distribution .As research

shows that every one tree caters for four people in terms of distribution of oxygen.

The program has received overwhelming support at the household level. However, since its
inception, the One Tree One Child program has never received any support from either the
Provincial or the National Government, more especially from the Department of Rural Development
and Agrarian Reform (DRDAR). The program has been noted as one of the legacy projects of South
Africa in 2017 by the DAFF Minister, yet no formal Correspondence or Communication has ever

been received as evidence-based of its status.

Also the project has never received any form of support to strengthen its program since "One Tree
One Child "of ORTDM through this project we are members of the Eastern Cape Forest Forum
Committee then it leaves the project in the Limbo relying on the Political leadership of the District
Municipality which is not good in the language of Project Management Cycle. Apart from the political

will and support but there are no indicators of its Sustainability if there is a change of leadership.

Though there has been some limited support from the Department of Agriculture, Forestry, and
Fisheries (DAFF). One Forestry development officer has been quietly active in our One Tree One
Child programs. His active participation, including selecting the best suitable schools to be offered
fruit and indigenous trees, traveling around the district to conduct situation analysis from those
schools and areas, capacitating communities on the role and the importance of planting both

indigenous and fruit trees and also acquiring some indigenous trees that are planted at school.




However, due to this limited support, there some schools that have never received their indigenous
trees which is not good on the side of the project implementers thus the doers coupled with the
suitability of the project and sending wrong signals towards our communities as lack of uniformity in

the process.

Lastly, the program has received a huge demand for trees from households, schools, community
organizations, towns, and streets. There has been a call that the program should consider planting
indigenous trees in sports grounds and landfill sites, particularly in rural areas. Another call was that
at the household level, each fruit tree should be accompanied by an indigenous tree (Shade Tree).
For example, Chief Mgwili from Ingquza Hill made a request that the program should move from
One Tree One Child to One Tree One Household where all community members will benefit from
the program, because there are those who are interested in tree planting yet cannot participate
because they do not have kids or their kids have passed the stage of primary and secondary
school’s levels. It has been difficult to provide trees for some places because they are not properly

fenced and the trees were considered vulnerable as they are exposed to animals.
8. Recommendations

The One Tree One Child is a big program and it requires active and collective participation and
support from all angles of society including both public and private sector institutions. Since the role
of the university is to teach, research and community engagement, universities need to engage
more of their students in the tree planting campaigns, establishment of food gardens, orchards
through research, innovation and career guidance which will result in skills development and job
creation, thus curbing poverty and high levels of youth unemployment and preparing the future

generations for the 4™ Industrial Revolution.

9. Conclusion
The School community gardens, afforestation, and greening projects have provided many benefits
to pupils, students, teachers, parents and the community at large. These spaces have afforded
opportunities to expose our children, students to the wonders of the natural world and helped to
teach them of the inter-connectedness of all living things. School gardens and green space have
enhanced student's physical activity, ecological literacy, knowledge of natural cycles and offered
increased protection from ultraviolet radiation. And lastly but not least the School children have
demonstrated love for the environment.
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Abstract

The concepts of urban regeneration and renewal are tested, and are relatively successful means of
addressing the urban problems or challenges that plague cities, including inadequate housing,
urban decay, and inadequate infrastructure. They have also been applied in the resuscitation of
declining urban socio-economic dynamics. The City of Lagos, the same as other African cities, is
experiencing a high level of urbanisation due to the increase of people in the urban space. This is
leading to more pressure on human settlements in terms of housing and basic infrastructure such
as water, sanitation, hygiene, and power supply. The inability of most governments to deal with this
challenge, has led to the rise of slums, informal settlements, poverty, and insufficiency of basic
infrastructural and social services in urban centres. In the light of these challenges, it is necessary
to continually measure government policies and actions against the sustainable development goal
(SDG) of making cities safe, sustainable and inclusive. Therefore, the objective of this paper is to
appraise the level of government’s responsiveness in Lagos towards urban regeneration in line with
SDGs to address housing, and infrastructural problems, as highlighted above. There are
commendable efforts by the government through the various agencies and ministries to cater for
housing, renewal, and regeneration. However, research carried out shows that much of the city’s
regenerative plans are geared to projecting the image of a ‘world class city’. The city’s regenerative
approach is driven by the pursuit of economic interests and capitalism as against ensuring
inclusivity, sustainability, and access to affordable housing, and basic infrastructure. This study
aligns with Vanessa Watson’s concept of conflicting rationalities between the yearnings for inclusive
human settlements, and what is obtainable in the city.

Keywords: Urban regeneration, urban renewal, housing, infrastructure, sustainable cities.

1. Introduction to urbanisation in Africa and the imminent challenges

The concept of urban regeneration has been applied in addressing the challenges that plague cities,
including inadequate housing, inadequate and inefficient infrastructure, and inefficient cities. This
concept has also been applied in the resuscitation of declining urban socio-economic dynamics due
to rapid urbanisation. According to Hardoy and Satterthwaite, (2014:301) cities and urban centres

have become places where the majority of people struggle as they scramble
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“for the most basic elements of life: for a room within reach of employment with an affordable
rent, or vacant land on which a shelter can be erected; for places in schools; for medical
treatment for health problems or injuries, or a bed in a hospital; for access to clean drinking

water; for a place on a bus or train; quite apart from the enormous competition for jobs”.

The city space plays a significant role as an urban laboratory in testing urban dynamics, urban
policies, responses from the populace, and it holds many promises of prosperity (Caprotti and
Cowley, 2017). According to United Nations Human Settlements Programme (UN-Habitat)
(2016:29), “cities have become a positive and potent force for addressing sustainable economic
growth, development, and prosperity, and for driving innovation, consumption, and investment in
both developed and developing countries”. The perception of the city as a place where the
individual’s socio-economic goals and aspirations can be met has led to the increased influx of
people into such areas and led to city officials grappling with providing urban services to its
occupants in many areas. These services include healthcare, road networks to ease transportation,
housing provision, power supply, water supply, sanitation, food availability, and a number of other
supplementary services. These services also help the cities to balance the social, economic,
physical and environmental dynamics affecting the populace.

According to a United Nations report, the percentage of the world’s population of people living in
cities and urban settlements was put at 55%, and it is expected to go up to 70% by 2050, with
considerable and rapid growth in Africa and Asia (UN-DESA, 2018). Table 1 below shows population
projections for different continents, and what is worrisome in African cities is that the growth in
population is not associated with economic, infrastructural or other forms of growth that can improve
the lives of the urban dwellers (UN-Habitat, 2016; Potts, 2018). It is inferred and argued (that
urbanisation ought to be accompanied by economic prosperity Potts (2018). This is as against what
is obtainable in Africa, which largely has an agro-based economy, with few exceptions (Turok
2018). Fox et al. (2018) argue that the mortality rate factor in population growth and availability of
healthcare has been a driver of urbanisation, and the growth of the cities in developing countries
across Africa, including Nigeria. Hence, urban population growth in most African countries is driven
by a high rate of procreation, “rural-urban migration, spatial expiation of urban settlements through
the annexation, the reclassification of rural areas” as well as conflict and natural disasters (UN-
Habitat, 2016;7). For instance, in Lagos, in addition to other factors, population increase is
occasioned by the internal crises, and terrorist activities in North-eastern Nigeria. A major fall-out of
the growing population within the city is the decrease in available resources, and infrastructure for

all to share, and this necessitates the upgrading, renewal, regeneration or redevelopment of what




is available. From the 2017 world population prospect, Africa shows a geometric growth in
population, while there is a decline in Europe and steady growth in other regions (see Table 1). The
population prospect has serious implications for the African continent as it implies a rise in demand
for housing and supporting infrastructure. While cities in industrialised and developed countries
seem to have found a way of dealing with issues arising from urban decay, development and
population growth increase in African cities has heightened demand for housing, supporting

infrastructure, and ecological footprints (UN-Habitat, 2003; Daramola and lbem, 2010).

Table 1: World and Region Populations for 2017, 2030, 2050, 2100

2017 2030 2050 2100 Percentage

increase by

Population Population Population Population 2100

(millions) {millions) {millions) (millions)

7550 48.1%

1256 1704 2528 4 468 255.7%
4504 4947 5257 4780 6.1%
742 739 716 653 -12.0%
Latin America and the L7 718 780 712 10.2%
Caribbean
Northern America 361 395 435 499 38.2%
Oceania now 41 48 o7 72 43.1%

Source: Adapted from United Nations, Department of Economic and Social Affairs (2017).

This inability of most African governments to deal with such urban challenges has led to informal
poor-quality housing without adequate or an absence of infrastructure, and can be attributed to
many causes. These reasons include inadequate resources and technical know-how, corruption,
and city development before proper urban and regional planning (Daramola and lbem, 2010).
Further, (Huchzermeyer, 2011) notes that most cities in Africa failed to apply modern planning
techniques to address urban sprawl, prevalent informal activities, housing development, and the

delivery of services.

Another major challenge in African cities is the continued reliance on urban planning, and practices
still largely dominated by colonial policies without incorporating the indigenous principles of African
urbanism and culture (Mabogunje, 1990; Coquery-Vidrovitch, 1991). While the globalised
perception of urbanisation is a good thing for African cities, it places immense pressure on urban
planners and state officials to adjust these inherited planning policies, and practices to address




peculiar local problems of urban deterioration and decay. Further, the inability to maintain existing
infrastructure, and inadequate planning further aggravates the deterioration of infrastructure,
especially in developing countries (Ayininuola, Ayininuola and Olalusi, 2004; Adejimi, 2005; Uma
et al., 2014).

2. The concept of urban regeneration and renewal

Urban regeneration, renewal, redevelopment, and revitalisation are clichés used by policy makers
and officials when referring to efforts at addressing urban-related issues plaguing cities (Yau and
Ling Chan, 2008; Granger, 2010). Even though these terms are different, they are sometimes used
interchangeably. For most (growing) cities in the world, urban decay and deterioration cannot be
wished away, but measures such as regeneration, renewal, redevelopment or rehabilitation if put in

place can reduce or ameliorate the level of decay (K’Akumu, 2007; Yau and Ling Chan, 2008).

Roberts (2000:18) defines urban regeneration as the “comprehensive and integrated vision which
seeks to resolve urban problems and bring about a lasting improvement in the economic, physical,
social and environmental condition of an area” to improve opportunities. Granger (2010:9) refers to
it as activities carried out in order to reverse ‘economic, social and physical decline’ in urban areas.
Urban regeneration also refers to the process of improving urban areas already in existence for the
purposes of upgrading the physical features, and making it more sustainable (ULl and Stanley
(2014:2). In addition to the above, urban regeneration facilitates the improvement of the urban
infrastructure, and the revitalisation of the economic climate. Urban regeneration can be seen as an
offshoot of urban renewal, but Couch (1990) argues that urban regeneration transcends the aims

of the renewal of urban centres.

According to von Hoffman (2008), urban renewal has taken various forms over the years, and is not
susceptible to a particular definition (Engelbrecht, 2003). It may, however, be defined as the process
of clearing slums, and replacing them with physical development. Urban renewal also has other
considerations, such as social, cultural and economic factors (Zheng et al., 2014). Urban renewal
was used as a tool to address urban issues such as overcrowding and high-density challenges in
places like France and London, and to rebuild other cities after the world wars, and industrial
revolutions in the 18" and early 19" centuries. However, beyond concerns about modern forms of
housing, urban renewal in Europe was underpinned by the need for a re-invention of the social
aspect of urban life, as well as the influence the environment played in shaping members of the
society (Zipp, 2013). As a planning tool, it aids the rectification of urban decay, and helps meet

some of the government’s socio-economic objectives. It also enhances the social network, and the




inclusion of disadvantaged and vulnerable groups of people by reducing the negative impacts of
unwholesome, and dilapidated living environments (Zheng et al., 2014). It is also a means of
effective land use and management and improving the quality of the environment within

communities.

Hyra (2012) argues that urban renewal has the disadvantage of unfavourably affecting the poor
members of society by uprooting them from places where they have developed social and cultural
attachments, and significance. This is in addition to the fact that many of them are unable to properly
settle into the areas where they are relocated because of the inadequacy or inappropriateness of
government compensation (ibid.). For instance, Hyra (2012:499) noted that many of the people
displaced during the 1949-1974 urban renewal wave in the US suffered “emotional and
psychological trauma from having their networks and communities destroyed”. It is also argued that
urban renewal only ends up creating more slums, as the resettlement plans for evicted people are
usually situated in areas already predominantly occupied by the poor (ibid.). It is notable that what
was termed urban renewal as at 1949, actually was urban redevelopment, which was based on
slum clearance and the building of public housing for the inhabitants of the slums, and blighted
areas. It was not until 1954 that the principle of urban renewal was established on the basis of the
need for the “enforcement of building codes and the rehabilitation of substandard” houses (von
Hoffman, 2008:281; Weber, 2002:528). However, because it emphasised the need for low-income
privately built houses, it was difficult to implement the building codes, thus the implementation of
the law failed (von Hoffman, 2008).

While urban renewal and regeneration are means of improving the urban centres and the living
conditions, it is equally perceived as a capitalist agenda through neo-liberal policies to increase
property value in urban centres in order to exclude the urban poor through gentrification (Uzun,
2003; Larsen and Hansen, 2008). Samara (2010) argues that urban renewal has been used as a
neo-liberal development security strategy in the city of Cape Town to combat rising crime, and
security challenges within the city. Urban regeneration projects also raise the issue of tenure
security for displaced urban and slum dwellers, especially the urban poor, in cases of evictions and
gentrification (Uwadiegwu, 2015). Given the above definitions and contextual clarifications, it is
argued in this paper that urban renewal tends more towards improving the social well-being of the
urban poor, while urban regeneration tends more towards complete redevelopment, and economic

improvement, disregarding the social well-being of the people.




3. Urban sustainable development goal for cities through the millennium development

goals and urban renewal

Prior to the SDGs, there were the Millennium Development Goals (MDGS) set by the United Nations
speaking to transnational aspirations and developmental practices with targets and indicators to
measure how countries fare generally in relation to poverty, environmental sustainability, literacy,
and other global concerns (United Nations, 2005). While some countries were "doing well" based
on the indicators, especially the global north, the reverse was the case for nations of the global
south owing to their population, level of development, which remains low, lack of political will, and
infrastructural inadequacies (Parnell, 2016). The MDGs were greatly criticised on several grounds,
including the non-universality of the goals with normative agendas (one size fits all), which favour
the global north. The goals dealt less with social, economic, and environmental values as it relates
to poverty and the populace as well as human capital, and were not region specific. There were
more normative agendas without systemic or procedural strategies to achieve values (see Attaran,
2005; Easterly, 2009; Fehling, Nelson, and Venkatapuram, 2013; Parnell, 2016).

Goal 7 of the MDGs, addresses environmental sustainability, and Target 7d specifically speaks to
the achievement of “a significant improvement in the lives of at least 100 million slum dwellers by
2020” (United Nations, 2005). Based on the need to actualise Target 7d, many cities in developing
countries tried to mirror world-class cities and attempted to totally eradicate slums or any iota of
informality (Huchzermeyer, 2008). It is argued that the
Cities Alliance’s slogan of "cities without slums" was wrongly interpreted and implemented to mean
doing away with, and eradicating slums in cities (ibid.). However, this interpretation negatively
affected the lives of slums dwellers since some were evicted or displaced, and others had to relocate

permanently.

The MDGs #T7 resulted in creating an inclusive agenda for cities known as the SDG#11, which
aims to make “cities and human settlements inclusive, safe, resilient and sustainable” (UN-Habitat,
2015:18). Targets 1 and 3 of the SDG#11 promote agendas on enhancing inclusive and sustainable
urbanisation, as well as ensuring “access for all to adequate, safe and affordable housing and basic
services and upgrade slums by 20307 (ibid.). It is crucial to continually measure government policies
and actions against the SDG#11as it relate to urban renewal and regeneration. It is notable that
the SDG#11 was adopted at the Habitat Il United Nations Conference on Housing and Sustainable
Urban Development held in Quito, Ecuador in October 2016 as the New Urban Agenda (NUA) (UN-
Habitat, 2016). However, despite the fusing of the SDG11 into the NUA, there is still a lot of

uncertainty about the adaptation and localisation of the urban sustainable development goal for




cities at local city level (Parnell, 2016; Klopp and Petretta, 2017; Valencia et al., 2019). Many
southern cities and countries, including Lagos, Nigeria and Johannesburg, South Africa, are still
trying to localise the NUA as pronounced on UN-Habitat platforms.

As noted earlier, urban renewal is a tool used by government to actualise social, economic and
environmental well-being of society (Zheng et al.,2014; Kleinhans (2004); von Hoffman , 2008;
Hyra, 2012). Particularly, Gbadegesin and Aluko (2010) note that part of the purpose of urban
renewal, among others, is to engender social inclusion, thereby promoting sustainable human well-
being, and settlements. From the foregoing, it can be said that urban renewal entails elements of
sustainable development, and that it is in line with the SDG#11 and MDG#7d. The importance of
urban renewal to social and economic development is noted by Carmon (1999:154), who argues
that urban renewal played and still plays a role in economic stability, and societal equality (by
reducing the gaps between comfortable and poor members of the community), and the preservation
of urban fabrics “for social, historical and aesthetic reasons”. Zheng et al. (2014) iterate this by
arguing that the components of urban renewal such as housing, infrastructure, and land (in terms
of land use) have implications for sustainable development. This is because both processes share
common components, thus a synergy should be created where the benefits of one are used to
advance the other in creating and recreating a sustainable human settlement.

4. Study area

Lagos has grown beyond being a metropolitan city to a city region with a population of about 23
million. As at the 2006 census, the population was 9 113 605 and the growth rate is exceptional for
a city sitting on an area 3 577 km? or 358 864 ha with infrastructural inadequacy for addressing the
needs of the teeming population. The city is experiencing rapid urbanisation at a rate of 6-8%, with
population density put at about 6 000/km?2. This places a high demand and strain on housing, basic
infrastructure, and transportation across the city (Gbolahon, 2017). As shown in Error! Reference s
ource not found. below, Lagos state represents 0.4 per cent of the landmass in Nigeria, it is the
state with the smallest land mass but has the highest population and urban density.




STUDY AREA: LAGOS STATE, NIGERIA
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Figure 1: Map of Lagos in relation to Nigeria

Source: Adapted from Lansat 2014 Imagery.

Lagos, being a coastal city with a coastline of 180km, suffers significantly from its inability to expand
horizontally due to the number of lagoons, creeks, waterways, and being bounded by the Atlantic
Ocean in the south (ibid.). Lagos was the former capital of Nigeria and even though the Federal
Capital City (F.C.T) Abuja is the present capital of Nigeria, Lagos remains the most vibrant,
energetic and non-official economic capital of Nigeria. The city of Lagos boasts the majority of
commercial banks in Nigeria, very busy air and seaports, and various institutions (Budgit, 2017).
The city remains at the peak concentration of economic activities in Nigeria, where all the ethnic
nationalities and the residents of the Economic Community of West African States are interested in
doing business (Gbolahon, 2017). These and other factors increase the pressure of job seekers,
and supply of housing, and infrastructure on the government. According to the 2018 Budget report,
the state government had a fiscal budget of N1.046tn ($29m) with capital expenditure of N699.08bn,
recurrent expenditure N347.04bn, leaving the state with a deficit of N149bn (Okeowo and Budget
Team, 2018). This is a good indicator in terms of economic performance compared to the economies
of some other African countries. Despite the above, Lagos remains a city characterised by various




urban dynamics such as social inequalities, faith-based developments, urban poverty, and

infrastructural inadequacy.

4.1 Nature of the problem in Lagos, Nigeria

The city of Lagos has suffered disproportionately in terms of infrastructural development since it
stopped being the capital of Nigeria. According to Nelson (1988), the major reason for relocating
the capital city to Abuja was because Lagos could no longer accommodate the future development
due to the inadequacy of land, housing, and infrastructure to support the growth and population.
The population growth has resulted in a decline of infrastructure in the human settlements. This
decline in the city has given rise to slum proliferation, and informal settlements. Nigerian cities in
general have consistently been rated as some of the least livable cities in the world, and this can be
attributed largely to inadequate infrastructure to support the population and overburden of the
existing ones. Olokesusi (2011) notes that the majority of Nigerian cities are characterised by slums
and informal settlements, with about 70% of the populace living in unplanned settlements. Similarly,
the 2012-2025 Lagos State Development Plan (LSDP) acknowledges that about “75% of Lagos
populace live in substandard housing areas” (Ministry of Economic Planning and Budget (MEPB),
2013:7).

Of all the cities in Nigeria, Lagos seems to be the worst hit by rapid urbanisation due to its land size,
population, grossly inadequate housing and infrastructure, and being a coastal city. Based on the
LSDP, Lagos has witnessed rapid deterioration of infrastructure, giving rise to the proliferation of
slums and informal settlements (MEPB, 2013:7). Consequently, the citizens, especially the urban
poor, have limited access to adequate and basic infrastructure such as drinking water, sanitation,
proper shelter, power supply, and waste management (Gilbert, 2000). Also, the living condition is
worsened because of the coastal nature of Lagos which limits its ability to expand physical
development, thereby increasing land value, leading to increased privatisation of land. Of the
unverified figure of an 18 million housing deficit across Nigeria, Lagos alone is said to account for 5
million of the national figure (Opoko and Oluwatayo, 2014). These factors highlight the need for a
general overhaul of housing provision, and basic infrastructure to support human existence in the
city of Lagos in a sustainable manner in line with SDG target 1 of providing “access for all to
adequate, safe and affordable housing and basic services and upgrade slums by 2030” (UN-Habitat,
2015:18).




5. Methodology

This research paper was carried out mainly through an explorative qualitative framework. According
to Einstein (undated), “...not everything that can be counted counts, and not everything that counts
can be counted...” thus, beyond the numbers, this method allows the researcher to employ and
interact with various data, carry out analysis and come up with a conclusion. In determining the level
of government’s urban regenerative responsiveness, in-depth policy document analysis was carried
out, semi-structured interviews were conducted through a purposeful sampling of participants, and
an empirical urban renewal intervention was considered involving urban renewal, and housing
provision in Lagos. In all, issues of ethical consideration were taken seriously, and the anonymity of
all respondents was guaranteed during interviews, and personal communications. A total of 12
interviews were conducted across three major institutions, namely Lagos State Urban Renewal
Agency (LASURA); Lagos State Ministry of Housing (MOH); and the Justice and Empowerment
Initiative (JEI). Interviews were also conducted with two academics in the Built Environment from

the University of Lagos.

LASURA is an agency of the state government responsible for implementing policies relating to
renewal and slum upgrade within the boundary of Lagos state (LASURA, 2016). The Agency has
the responsibility of “facilitating improved living conditions, the upgrade of infrastructure in slum
areas, and the provision of decent housing for slum dwellers” (ibid). MOH is entrusted with the
responsibility of delivering sufficient, affordable, and qualitative housing for all. JEI is a non-
governmental and non-profit organisation in Lagos and Rivers state of Nigeria that “supports a
coalition of slums and informal settlements in Nigeria called Federation” (JEI, 2017). JEI is involved
in the day to day running of several slums profiled by them, with the aim of improving living

conditions, and informally basic infrastructure.

The subject of the empirical urban renewal intervention by LASURA is Isale Gangan Towers and
Gardens, and the research explored the extent of urban renewal and housing intervention project
on the subject. The project was managed by LASURA under the Lagos State Government to
address the challenge of slums and inadequate infrastructure in the Isale Gangan area within the
Lagos Island (see Figure 2 and Figure 3 below). The project involved land pooling from 12 different
families owning small portions of land in the neighbourhood, each sized about 200sgm. While the
land initially belonged to all the families, they lacked the capacity to meaningfully develop the land
and meet all planning permit obligations such as standard dwelling spaces, adequate set-backs,

adequate parking, and infrastructural facilities.
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Figure 2: Locational map of Isale Gangan Tower and Garden

Source: Google Map, 2017

LASURA decided to pool or aggregate all the individuals’ plots together to amount to about 2
312sgm. Prior to the project a number of consultations were had with the families, and an agreement
was reached. It is noteworthy that each family was resettled in a two-bedroom apartment and
compensated in monetary terms while construction was going on. Also, each family was allocated
one flat out of the 48 luxury flats, while the other flats were advertised for outright sale (LASURA
respondents; LASURA library).




Figure 3: Image of Isale Gangan Towers and Gardens

Source: Mapcarta, 2017.

6. Discussion and findings

The urban morphology of Lagos has changed significantly from 1900 to the present day, and it is
still evolving. Lefebvre (2003) talks about urban revolution, and how urban practitioners should
perceive the urban space that is going through a transformation which might be a gradual process,
or sudden. Lagos has also been a trade centre due to its coastal nature, particularly a slave trade
centre in the mid-1800s, before the abolishment of the slave trade, and its annexure as a British
colony in 1861. Figure 4 shows the urban development and growth of Metropolitan Lagos from 1900.
The city attracts people from all over Nigeria and West Africa.

SNC Lavalin in conjunction with United Nations Development Programme (UNDP) carried out a full
study of Lagos in early 1980, which was funded by World Bank (SNC-Lavalin, 1995; Agbola et al.,
2007; LASURA, 2016). The study identified 42 blighted areas in Metropolitan Lagos, and urban
trends for slum growth as shown in Figure 5. The study culminated in recommendations on how to
address slum growth, and urban decay. However, the recommendations and development guides
from the SNC Lavalin study were disregarded (Respondents A2 and A3). The respondents also
noted that the maiden 1980 Lagos State master plan for the next 20 years, which was meant to
guide urban developments in Lagos, was not followed. The non-implementation and non-adherence
to the master plans, and recommendations worsened urban planning and development in Lagos. A




respondent noted as follows: “we had neglects of urban planning processes; plans were not
followed; we had indiscriminate development, and people took laws into their hands with the
infringement of the shorelines and peri-urban areas until democracy came in 1999” (Respondents
A3).
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Figure 4: Urban growth of metropolitan Lagos from 1900
Source: Gandy (2006); Adelekan (2010).

Several respondents held the opinion that the non-execution and non-performance of planning
guides were largely credited to several military incursions in the governance process, and such
governments lacking the democratic competence necessary for urban planning, and development
in Lagos. According to the respondents, one of the incidents of that era was the eviction that took




place in Maroko in 1990. The respondents highlighted the fact that despite interventions such as
the 2007 World Bank-funded Lagos Metropolitan Development and Governance Project (LMDGP),
based on the SNC-Lavelin Report, the number of slums within Lagos has continued to rise. The
funds were meant to provide basic infrastructure for nine out of the then 42 identified slums. The
number of slums in Lagos has since risen beyond 100, with Gandy (2006:372) describing Lagos as
“the sprawling city ... which encompass a vast expanse of mostly low-rise developments including
as many as 200 different slums ranging in size from clusters of shacks underneath highways to

entire districts”.
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Figure 5:Map showing blighted areas/slums in Lagos
Source: SNC-Lavalin (1995).

The study identified several issues hampering the operations of LASURA, the agency responsible
for urban renewal in Lagos state. Funding for urban renewal projects, and the perception of
government agencies by the slum dwellers seem to be the most prevalent challenges. Apart from
the fully funded World Bank LMDGP, and a few other projects supported by the international

community, the Agency is grossly underfunded for meeting the challenges faced by communities.




Respondents noted the restrictions occasioned by government structures, as the Agency can only

function within the ambit of the law, and execute projects captured within the budget.

Also, slum dwellers do not trust the government’s motive for carrying out urban renewal. This is
based on earlier experiences, where the government took over land under the guise of renewal and
regeneration. Gotham (2001) argues that urban renewal policies of the government in the past
often were elitist, while poor citizens are negatively affected by displacement as their
neighbourhoods are transformed for commercial and industrial uses. This is a reflection of the
negative impact that of many urban renewal and regeneration projects, in that they have left the
poor worse off. Another challenge identified by the respondents, is the security of tenure, land issues
and the Land Use Act of 1978 of Nigeria (LUA), which vests all urban lands in the state governor,
except for government-owned lands. The (LUA) and the bureaucratic process of acquiring title to
land and certificates of occupancy is a constraint to housing development and home-ownership,
and this limits the possibilities of intervention by LASURA within communities (Akeju, 2007). Many
of the urban poor do not have titles recognised by the LUA, or have insufficient evidence of their
title to land, thus giving up their land for urban renewal might imply a complete forfeiture. Lastly,
there is a paucity of data collection by the government, and the NGOs seem to have more
information about slum communities than the Agency. This was observed by the researcher at a
focussed group meeting between LASURA and civil society. This lack of data on the part of the
government highlights the need for a closely-knit working relationship with civil societies to solve

urban issues in Lagos.

There are a lot of infrastructural, housing and other developmental projects going on across the
state, and it is acknowledged that these are responses to the NUA and SDGs pertaining especially
to housing, and infrastructural problems. Some of these projects are the Eko Atlantic City, the Lekki
Free Trade Zone, the Bus Rapid Transport project across the city, housing projects by different
actors (government, private sector, and individuals) and the ongoing construction of Blue and Red
Rail lines. However, the bulk of these projects are urban regeneration drives to improve the
economic status, as against the social well-being of the populace. Specific reactions from
respondents in this regard are as follows:
‘slums have been on the increase because housing ownership has been through an
incremental mode of building for years in areas without infrastructure ...as long as the mode of
housing procurement is promoted through an incremental building without government
providing infrastructure and mass housing production for the citizens, slums will continue to

increase” (respondent C2).




‘until the city vision includes catering to the needs and the potentials within that demographic
majority, then our processes and policies will continue to be skewed” because of our peculiarity

and teeming population (Respondent C1).

“ the only approach we have seen government taking in Lagos when it comes to slums and
informal settlements is to demolish or ignore them, even though there seem to be some

changes in that regards” (Respondent D1).

“government’s policy reflection on the housing situation in Lagos State which is inadequate, as
it were, consists more in unending stories of regeneration, lacks historical data on planning and
development, lacks disaggregated data on communities in Lagos, regeneration is not based on
the principles of integration and inclusion, ...(which) lacks a housing delivery structure to

accommodate the low-income groups” (Oshodi, 2016).

What is most prevalent across the interviews is that while LASURA and MOH are trying to improve
the living condition of the populace, the general body language from the state government is towards
making the city look attractive for foreign investors. Generally, the state government pays more
attention to the mega-projects that will portray the city as a potential ‘world class city’. Through these
projects, there is an attempt to address years of disregard for urban planning and development, but
there is no actual positive impact on the urban poor. Notable efforts by LASURA include the
preparation of developments guides based on contemporary urban issues, the use of urban growth
boundaries to curb slums, and the land pooling system exemplified in the empirical urban renewal
intervention of Isale-Gangan. Notable efforts by the MOH include the promotion of home-ownership
through the ‘rent to own’ schemes, the partnership with the private sector to finance housing estates,
and the initiative to redevelop to increase densities, and to provide infrastructure in old government
estates built in the 1970s and 1980s (Respondent B1, B2, B5). However, it is noted that even civil
servants earning the national minimum wage cannot comfortably afford the cheapest house within

the ‘rent to own’ scheme.

7. Conclusion

This study reflects a conflict in rationality between economic improvement in the state and the social
well-being of the populace. This study echoes Watson (2009:151) that urban planning processes
adopted in the global South sometimes “serve to promote social and spatial exclusion, are anti-

poor, and are doing little to secure environmental sustainability”. Again, when the overall effort of




the government in urban regenerative drive is weighed in line with the urban sustainable goal for
cities, there is a conflict of rationalities between the state and its citizens (Watson, 2003). Agbiboa
(2018) criticises the state government for its urban regeneration projects, arguing that there is a
gross disjuncture between state neo-liberal urban policies in wanting to be a ‘world class city’, and
the reality for improving the lives of the populace. His argument is based on the manner in which

the government is curbing and doing away with informal means of transportation.

The government’s idea of urban regeneration portrays a continuation of "cities without slums"
initiatives; this is based on the vision to make Lagos state “Africa’s Model Mega City and Global
Economic and Financial Hub”. This vision is being implemented in phases through regenerative
plans across the state. These plans are, however, not inclusive as they do not take cognisance of
the plight of the urban poor, and people living in slums. In line with SDG11, there is a need for the
government to accept slums and informal settlements as part of the city, and to cater for the needs
of everyone within the demographic majority. There is also the need for co-production in solving
urban-related issues to promote inclusivity, and the protection of livelihoods for the urban poor. In
the final analysis, the city space plays a significant role as an urban laboratory in testing urban
dynamics, urban policies, and responses from the populace, and it holds many promises of
prosperity (Caprotti and Cowley, 2017). In this regard, the urban regeneration plans in the city of
Lagos seem to fall short of the SDGs requirements for a safe and inclusive space characterised by
the availability of both housing and basic infrastructure.
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Abstract

This research is part of an on-going wider research at PhD level. The purpose of the research was
to provide a comprehensive identification of all the possible factors that influence the household unit
size with respect to time, and the inter-relationships that exist between these factors. The research
will then provide a systematic technique of modelling likely changes in household sizes per given
age ranges with respect to time. The household will be treated as a unique entity which is born at a
certain point in time, and dies after a given period. The household unit is also subject to emigration,
immigration, and mortality effects at each age group for any year or period of analysis. The design
was based on reviewing of existing literature that is relevant to household size prediction with
respect to time, including micro-simulation literature. Using the R environment, a limited analysis of
the effectiveness and sensitivity of the implemented model in comparison to existing household
population prediction packages like the R- based “Rramas” package was done. The results show
that the proposed model is a good predictor of household unit sizes, is simpler to understand than
its “Rramas” counterpart, and its sensitivity to any slight parameter changes, though significant, is
appreciably low compared to the sensitivity of the “Rramas” package. This would make it a good
candidate for household unit size predictions.

Keywords: Household unit, Household Size, Microsimulation, Population stochasticity,
Environmental stochasticity.

1. Background
Housing affordability and tenure change prediction and forecasting is very important for urban
economists, because urban areas are quite complex with unique problems. Central to this cause is
the big challenge of modelling the changes in the household unit, whose characteristics with respect
to time lie at the core of any kind of meaningful analysis of the general affordability and tenure status
trends of an entire urban area. This is important, given the fact that South Africa is already highly

urbanized, with the rate of urbanization still increasing.

In the field of population studies or sciences, various techniques have been developed that simulate
population sizes with respect to periodic intervals such as seasons. These seasons can also be set
to correspond to time frames such as years. The best methods so far available are those making
use of transition matrices such as the Leslie and the Lekovitch models. An example of a package
using these techniques is the “Rramas” package. There is quite a lot of literature dealing with these
models.




However when tested, it was found out that these methods need careful attention because the
elements of the transition matrices have to be carefully chosen according to the expected behavior
of the population of the unit under consideration. During the process of testing, the researcher tried
to apply these methods to individual human households and it was found out that the sensitivity of
the matrix elements to household population changes both in terms of total population or population
across individual ages is quite high. These kinds of methods are often used and are suitable for
analyzing animal species’ growth, or even human population species’ growth of a certain area,

instead of individual household’s growth.

However, sometimes in some fields of urban economics, such as housing research (for example,
housing affordability and tenure change prediction), there is a need to model how an individual
household unit family size will vary, both in terms of overall family size, and also in terms of the

sizes across each age value with respect to time.

Take for example if we want to evaluate more accurately the non-housing expenses of individual
households. The non-housing expenses of a toddler are much different from those of a 30 year old,
even if both are in the same household. In addition, twelve years later the toddler will have grown
up, and probably it is a teenager, while the 30 year old individual, say the parent, will be 42 years
at that time. Both their non-housing expenses will be different then compared to what they were 12
years back. In addition, as each year passes by, an individual has a probability of survival into the
next year or a probability of dying and hence reducing the family size. This probability may vary
across ages since older people may have a higher mortality rate than younger ones. Still, each
passing year there is a likelihood of new babies being born in the family or household. There is also
a very strong likelihood that, when children come of age they will leave the family and set up their

own households.

This implies that modelling Housing unit sizes with respect to time cannot be separated or divorced
from modelling the number of households in a given area with respect to time, because reduction
in household sizes due to older children leaving their parents implies formation of new households
while if the age of a household goes beyond a certain limit implies the death or disappearance of

an entire household.

It was therefore necessary to come up with a new approach to household unit size modelling with
respect to time, which would capture all the above events or processes that affect the household

unit size.

Thus the aims and objectives of this research were:




e To identify all the factors that affect household unit size and model the relationships that
exists among them.

e To identify at least 1 alternative method of modelling household unit size and carry out an
effective analysis of the performance of the proposed model as compared to the existing

alternative method of household unit size prediction.

2. Satisfying the aims and objectives

In order to meet the aims of the research, relevant literature that dealt with factors influencing
household unit size and their relationships was reviewed. This included literature dealing with micro-
simulation. Of particular concern also was finding an alternative way of determining household unit
size taking into consideration changes in age of household members with time, likelihood of
newborns joining the household with time, likelihood of immigration into the household with time,
likelihood of emigration and hence new household formation with time, likelihood of differing degrees
of mortality at each age range with time, differing degrees of fertility at each age range with time,
and the death of entire households after reaching a certain limit of household age.

One (1) other population size estimating R based package was also identified, and relevant literature
dealing with it was reviewed. This packages is the “Rramas” R package. This package together with
the new proposed household unit size estimating model were tested on simulated or randomly
generated household data with varying parameters to determine the effectiveness in predicting
household size with time and the sensitivity of each package to changes in the varying parameters.
A comparison was then done for these two (2) methods based on:

¢ Ability to predict household sizes per given age ranges
e Effectiveness in predicting total household sizes
e Sensitivity to varying parameter values

e Speed of performing computation

The results obtained were limited to the assumptions made concerning the applicable (chosen)
probability distributions that were used to model the uncertainties or likelihoods of event occurrences

stochastically.

3. Outline of the findings

i

The findings show that the nature of their designs allowed both the new model and the “Rramas’
package to model households populations based on age ranges and eventually give the total

household population per given period of analysis.




The findings also show that the new model’s prediction pattern for household sizes is consistent
with the observed patterns of household size variations with time. The fact is that no two households
may have exactly the same trajectory path regarding the size per given age range per given year of
analysis because the events (birth, death, emigration, immigration, and household formation) that
happen along the timeline for each individual household at each age range are triggered or depend
on stochastic processes. Given the nature of the problem at hand, the occurrence of these events,
is highly dependent on random effects. The new model correctly reflects this kind of pattern in its

estimation of individual household size with time.

The findings also showed that compared to “Rramas”, the new model is less sensitive to varying
parameter changes that lie at the core of controlling the kind of trajectory path that a household size
per given age range per given period of analysis will follow. This implies that the fine-tuning of the
parameters to produce the desired effects is easier under the new model as compared to the

“Rramas” package.

The 2 models were compared in terms of speed of computation. The “Rramas” package was far
much slower (slow almost up to 20 times compared to the new model) in producing the desired

results compared to the new model.

4. Household population projections
4.1 Household population projection model
I Introduction

This sub-section will deal with the theory behind the developed household population projection
model developed by the researcher to predict age-structured household populations with respect to
time. The model is an open discrete microsimulation household population model (Morand et al,
2010:5-6)

il Rationale behind the model

The rationale behind is based on population microsimulation literature from authors such as Geard
et al, (2013: 8-9) & Morand et al, (2010:13-15). While the models discussed in that literature are
more detailed in household states because of their intended purpose, the model discussed here is
much simplified because its purpose is to determine household sizes across age ranges with

respect to time. A brief description is given below.




e Basically as years pass by, for each year there is a probability of individuals being born in a
household (if there are adults who are of age to give birth). This will increase the household
population. The number of children born to a woman within a period of their reproductive life
(Say Age 15 to 45 years) is called the fertility rate (Ofusuhene, 2009: 20)

e Each passing year there is a probability attached to each household member of dying. This
will reduce the household population. The process whereby deaths occur is called mortality,
hence the mortality rates (Ofusuhene, 2009: 14)

e Each passing year implies an increase in age of an individual by one year. This means that
the household age structure will change.

e As the children increase in age, they become more and more likely to leave the home and
set up a home themselves. Hence, they become more likely to emigrate out of the
household.

e Those children who emigrate out of their family households are therefore assumed to form
households themselves. They will require their own dwelling places, and probably raise
families themselves (Thus no longer being taken as children, but as parents or adults).

¢ In addition there may be individuals who can become part of a household through the so
called process of “Immigration” into the household. For example young ones (whose parents
are dead) of whom the household under consideration are relatives may be cared for by the
current household. This is a characteristic of a population in an area (in this case a
household) that can be expressed as the number of individuals per 1000 members of the
population that come from outside the population to become members of the population in
a given year. Immigration increases a household size. If young adults are more likely to
emigrate when they are say 18 years and above, it follows that Immigration will most likely
happen when individuals are below 18 years because they still need to be cared for.

¢ As individuals pass through different ages, these probabilities vary and hence their fertility,
mortality, emigration and immigration rates of the households also vary. This implies that
there are certain age ranges when each individual is most likely to be subjected to the effects
of fertility, mortality, emigration or immigration and vice versa.

Efforts are being made to align the model design according to validation recommendations, such as

those outlined by Harding et al, (2010). Improvements are therefore still being made to this effect.

iii. Functions to compute corresponding household population rates

Four (4) functions were as a result created to compute the fertility, mortality, emigration or

immigration rates of the households. These functions were based on the theoretical treatment of




how to compute these rates available in literature dealing with population studies. In particular,
fertility rates were computed using the Hadwiger mixture model (Peristera and Kostaki, 2007).
Mortality rates were computed using the Gompertz model (Nguimkeu, 2013).

V. Random Deviates using the uniform Distribution

A uniform distribution is then applied 4 times for all households for the entire possible lifespan of
each household (Which lifespan was assumed to be 120 years) to generate 4 sets of random
deviates using the uniform distribution (Becker et al, 1988). Each set of random deviates
corresponds to each set of the 4 population parameters under discussion, namely fertility,
emigration, mortality and immigration rates. These values will differ from household to household
since they are random deviates.

V. Determination of the occurrence of an event at a certain age.

Once the random deviates are generated (which vary with the household and the age), then an
event regarding birth, or emigration, or immigration, or death in a household at a certain age will be
considered only to occur if the function value for each of these parameters (Fertility, emigration,
immigration, mortality) computed at a certain age for that household (section 2.1.2) is greater than
the random deviate (Also computed at the same age for the same household) corresponding to that
parameter (Section 2.1.3). This process is also modeled using a set of 4 equations whose sum is
the total change in household size (births + immigration — deaths - emigration) at a certain time (age
of household). This process takes care of the uncertainty in events occurring in each household that
will influence the household state with respect to time.

For example, in the case of mortality,
Let m=mortality rate at certain age;
Let M be the corresponding random deviate

Let E represent the occurrence of the death event (Death occurs when E=1, Death does not occur
when E=0)

If m >MthenE =1 (D
If m <MthenE =0 2)

The final output if the initial household population is added to these population changes with respect

to time is the population of individual households. The outputs are grouped into different age ranges




and are summarized in as a list in different formats. The list holds different data frames each of

which represents the summary (R Core Team, 2014).

Ah” =bi','U'|‘lTTLl]—dt”—E')’nU (3)

hij = h-1); + Dhyj Q)

Where

Ahjis the total change in household size for household “j” that will be used to compute the household

size in period

@

im;; are the total immigrations in household “j” for a period leading up to period “”

3

btj are the total births in household “j” for a period leading up to period “/”
dt; are the total deaths in household “j” for a period leading up to period “”

em;; are the total emigrations in household “” for a period leading up to period “I”

33

h;; are the total size of household “j” for period “i’

Figurel illustrates the population flow diagram on the basis of which the proposed model was

developed.

5. The “Rramas” Matrix population projection model

The “Rramas” model is a population prediction model by use of matrices. More detailed information

about it can be obtained from De la Cruz (2015).

The initial vector of stage abundancies must be supplied (for this research, it is the initial household
sizes for the different age ranges). Thus if the number of age ranges used are say 14 ranges, then
the vector will be of length 14. If there are 50 households under analysis, then there will be 50 initial

vectors. Each vector corresponds to each household.

A transition matrix representing the probabilities of an individual transiting from one age range to

another, for each passing time interval, must be provided.
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Figure 1: Population Projection Flow Diagram for the proposed model

The primary sub-functions used in this package are “projectn” function and its accompanying
summarizing function called “summary”. The ideas used are borrowed from Ackakaya et al (1999)
and Caswell (2003).

The “projectn” function will itself repeatedly call the “project1” function for each applicable time
interval until all the time intervals of population prediction are completed. In order to determine the
household population abundancies for a given stage (say for the year 2015), the “project1” function
will multiply the stage abundancies for the previous year (2014) by the transition matrix, assuming

there is no population or environmental uncertainty.

However if there are population and environmental uncertainties or stochasticity, then “project1”
will call another function called “estdemo” that will assign abundancies for each stage by sampling
from either the binomial or Poisson distributions. The sampling probabilities will be the elements of

the transition matrix that was supplied earlier (De la Cruz, 2015).




The output of “estdemo” function when binomial distribution is used are survival chances for each
individual accounted for in the previous matrix of stage abundancies, while if the Poisson distribution
is used, then the output are the number of offspring at that stage, spread across the different age
ranges for each household (De la Cruz, 2015).

Therefore to get actual stage abundancies if the binomial distribution is used, the survival chances
must be multiplied by the previous stage abundancies in order to obtain the current stage

abundancies.

6. Research Methodology

The research methodology that was used mainly involved the collecting of information on various
population projection models in order to find out if they are suitable for projecting household sizes
with respect to time according to individual age ranges. The “Rramas” model was the one that was
found suitable for this purpose. It was practically tested in the R environment by applying it to
hypothetical data representing initial household abundancies at the different age ranges, in order to

determine future household abundancies.

The proposed population estimation model was then developed based on the theory outlined in the
previous section. The R programming language was used for the coding together with “Rstudio”
Integrated development environment (R Core team, 2014). Hypothetical initial household
abundancies according to age ranges were then also used as an input into this model in order to

determine future household abundancies.

The “microbenchmark” routine was then applied in order to compute and compare the execution
times for these 2 functions (Mersmann, 2018; R Core team, 2014). A summary of the results was

then presented.

The sensitivity of the function outputs for each of the 2 functions with respect to the input parameters

was also evaluated and a summary of the results was also presented.




7. Findings and discussion
i. Ability to estimate future household sizes per given age ranges

Both methods have the ability to predict household sizes by making predictions based on household
size age ranges. The vector of initial abundancies in the “Rramas” model is the basic unit that allows
for this kind of prediction using “Rramas”. This functionality is incorporated into the proposed model
using looping procedures. These procedures loop across the number of households, the period of
analysis, and the age ranges. Thus they are 3 dimensional loops. Although the use of loops
generally slows down the code execution time, it was still adopted since direct vectorization was not

possible.
. Effectiveness in predicting total Household size

Both methods are effective in predicting total household sizes (Each household has been assigned
a unigue ID in the tables) with respect to time, and creating graphs to this effect. The “summary”
function in “Rramas” both graphs and implements this functionality of total household size
computation per analysis period unit. The outputs shown in Tablel, Table2, and Table3 illustrate
the pattern of growth and decline. They apply to the same households, and so can be compared

side by side. As can be seen, the initial state of the 2 groups of households in 2010 was the same.

The proposed model can also both graph and perform the total household size computation with
respect to time by summing the household sizes across age ranges. As indicated by both tables
corresponding to each of the 2 models, households typically go through a process of initial
household growth, and later decline in size due to children leaving the family or increasing mortality
rates with age. This is more pronounced in the “Rramas” table (Table2, that includes both population
and environmental stochasticity), but an equally pronounced effect can be created with the proposed
model by increasing the mortality rates and/ or emigration rates of households. This pattern of
household size decline becomes more pronounced in the later stages of the projection period. A
longer the projection period leads to a magnified household size declining the effect especially in

the later stages of the projection period.




Tablel: Predicted household population sizes for various years using the proposed model
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Table 2: Predicted household population sizes over various years using “Rramas” with both

population and environmental stochasticity included
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Table 3: Predicted household population sizes

considering population stochasticity.

over various

years using “Rramas” without
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Wilcoxon signed rank test for similarity of results

A Wilcoxon signed rank test with pairing was done twice to test for the similarity of the output results

from both “Rramas” and the proposed new model. The new model results were tested against the

“‘Rramas” output results that were obtained after considering both environmental and population

stochasticity. The testing was then repeated using “Rramas” output results that never included

population stochasticity. The method used was a “Signed Wilcoxon rank test with continuity

correction”. Both tests were done at 5% or 0.05 level of significance.

Null Hypothesis1: The predicted household sizes from the proposed model and the predicted

household sizes from “Rramas” model with both environmental and population stochasticity

being considered, are from identical populations

Null Hypothesis 2: The predicted household sizes from the proposed model and the predicted

household sizes from “Rramas” without population stochasticity being considered are from

identical populations




Since the p-values for both testl and 2 (according to Table4) are all greater than 0.05 level of
significance, both null hypotheses are accepted at the 5% level of significance. This indicates that
at the 5% level of significance, there is no significant difference between the household population

projections from “Rramas” and the household population projections from the new model.

However since the p-value for testl is much greater than the p-value for test 2, it indicates that the
household size population predictions from the new proposed model are much more similar to those
from the “Rramas” model that takes into consideration both population and environmental
stochasticity than to those from the “Rramas” model that does not have population stochasticity

considerations.

Table4: Summary of the test results that indicate the ability of the new model to predict household

sizes compare to the “Rramas” model at the 5% level of significance.

Alternative
Test specifications W-stat p-value null-value
Hypothesis
testl(population and environmental
280 0.764 O two-sided
stochasticity in “Rramas”)
test2 (no population stochasticity in
1705 0.147 O two-sided

“‘Rramas”)

Speed of computations

When population and environmental stochasticity are not taken into account, the “Rramas” model
is much faster (about 8 times faster) than the proposed model (Table 5). However when population
and environmental stochasticity are taken into account, the proposed model is much faster (about
17 times as fast) than the “Rramas” model (Table 6). Reducing the number of repetitions per function
model computation in “Rramas” directly reduces the time taken to perform evaluations. Table 6 and
Table 7 show that a 10 fold reduction in the number of repetitions in “Rramas” makes the
computations run almost 10 times faster under “Rramas”. However it has to be noted that
environmental and population stochastic considerations need to be included into the “Rramas”
model to make its computations more realistic to the usual household size behavioural patterns.

Making stochastic considerations will require using several repetitions per functional run in order to




get both the best estimates of household sizes per given age ranges, and the uncertainties in
household size estimation. These however will unavoidably come at the cost of significantly
reducing the “Rramas” model computation time as shown in the tables. If “Rramas is say 17 times
slower, it will imply that a computation task that normally will be done by the proposed model in 1
second, will be completed by “Rramas” in 17 seconds. The computational time factor is especially
very important, because household population predictions are normally just part of the overall
solution to the housing problems being investigated. Minimizing computational time at each stage
is very important, especially in situations where many functional runs have to be made, with the goal
of optimization. Where an optimization requires 300 functional runs, it implies that the proposed
model would take 300 seconds (5 minutes), the “Ramas” model would take 85 minutes (1 hour and
35minutes). The tables below illustrate the 2 functions whose computation times are evaluated
under 3 different scenarios. The minimum (min), mean, median, and maximum (max) times takes
are indicated in milliseconds. The functional evaluations done to determine the computational speed
are run over a 6 year period in both models (2010 to 2015). “Rramas” is an approved R-package
kept online in the repository of approved packages. Its computations are assumed to be based on
properly recognized and widely accepted mathematical and stochastic models. The number of
functional evaluations or repetitions done by the “microbenchmark” function in R is indicated as

“neval”.

Table5: With No environmental and population stochasticity considerations and 10 repetitions per

function evaluation to estimate uncertainty

method min mean median max neval

Proposed model 1005.577 1005.577 1005.577 1005.577 1

Rramas 145.4837 145.4837 145.4837 145.4837 1

Table6: With environmental and population stochasticity considerations and 10 repetitions per

function evaluation to estimate uncertainty

expr min mean median max neval

Proposed model 994.4235 1152.684 1080.098 2802.906 100

Rramas 16390.97 17582.80 17084.20 29876.23 100




Table7: With environmental and population stochasticity considerations and 1 repetition per function

evaluation to estimate uncertainty

method min mean median max neval

Proposed model 976.9271 1076.278 1028.725 1342.680 100

Rramas 1594.6291 1751.338 1710.765 2328.953 100

Sensitivity to varying parameter values

The sensitivity of the 2 models also differs. Tablel and Table2 illustrate this fact. If the year of
analysis is considered as the varying parameter, the “Rramas” model with both population and
environmental stochasticity considerations is quite more sensitive to changes in year of analysis
compared to the proposed model. There are more frequent changes in household sizes with respect
to year of analysis in the “Rramas” model compared to the proposed new model. Though not
indicated in the tables, the likelihood of the Rramas model to produce changes by amounts ranging
from O to 3 people across consecutive years is high. On the other hand there is a high likelihood of
the proposed new model to produce household population changes by amounts as low as 0 or even
1 person across consecutive years. The “Rramas” model’s sensitivity is quite higher compared to
the proposed model. Therefore fine tuning the parameters entered in order to produce the desired
output is more difficult with the “Rramas” model. This idea also applies to other parameters like the

parameters of the transition matrix for “Rramas”.

Summary of effectiveness of the proposed new model in household population estimation

Compared to the “Rramas” model, an evaluation of the proposed new model is therefore

presented below:

At the 5% level of significance the household population projections of the proposed new model

and of the “Rramas” model are not different.

The proposed new model takes a shorter computation period for household population sizes

compared to the “Rramas” model




The sensitivity of the proposed new model to input parameter changes is lower compared to the

“Rramas” model.

8. Conclusion and further research

This research has highlighted the importance of computation of household sizes with respect to time
for some researches that deal with housing studies. Very few models exist that can compute
household sizes across age ranges. Most models are tailored to computation of population of
species in general and so do not yield the expected trajectory paths of household population
changes, which are usually a mixture of early growth and later decline in sizes, coupled with
stochastic or uncertainty effects. The “Rramas” package was the best available package on hand
to do these computations. However to be effective, population and environmental stochasticity have
to be incorporated into it, which eventually makes it very slow in terms of execution time. This,
together with its high sensitivity to input parameters necessitated the development of an alternative
model. The proposed model makes a good attempt to address the shortfalls of the “Rramas” model
for the task at hand.

Proposed further research can deal with:

How to further improve the speed of the proposed model, especially if it is to be applied in

optimization routines.

Testing the performance of the model if the binomial distribution was used in the model instead of

the uniform distribution.
Acknowledgements

The research is part of a larger research project being done at PhD level at the Nelson Mandela
University. The authors wish to thank the Nelson Mandela University, Department of Construction

Management for the guidance they are offering in development of the research.
References

Akcakaya, H. R., Burgman, M. A. and Ginzburg L.R. 1999. Applied Population Ecology. Sinauer.

Becker, R. A., Chambers, J. M. and Wilks, A. R. (1988) The New S Language. Wadsworth &
Brooks/Cole.

Caswell, H. 2003. Matrix Population Models: Construction, Analysis, and Interpretation . Sinauer
Associates, Inc. Publishers Sunderland, Massachusetts.




De la Cruz, Marcelino (2015). Package ‘Rramas’. Available Online at https://cran.r-
project.org/web/packages/Rramas/Rramas.pdf Accessed on 19/02/2015.

Geard, Nicholas., Mccaw, James M., Dorin, Alan. and Korb, Kevin (2013). Synthetic Population
Dynamics: A model of Household Demography. Journal of Artificial Societies and Social
Simulation. Vol 16, No 1, 1-15. Available Online at http://jasss.soc.surrey.ac.uk/16/1/8/8.pdf.
Accessed on 19/02/2018.

Harding,Ann., Keegan, Marcia. and Kelly, Simon (2010). Validating a Dynamic Population
Microsimulation Model: Recent Experience in Australia. International Journal of
Microsimulation ~ (2010). Vol 3, No 2, 46-64. Available Online at
https://microsimulation.org/IIM/V3 2/Volume%203%20Issue%202/4 1IM _50%20Proof.pdf
Accessed on 19/02/2018.

Mersmann, Olaf (2018). Package ‘Microbenchmark’. Available Online at https://cran.r-
project.org/web/packages/microbenchmark/microbenchmark.pdf. Accessed on 21/12/2018

Morand, Elisabeth., Toulemon, Laurent., Pennec, Sophie., Baggio, R and Billari, Francesco. (2010).
Demographic modelling: the state of the art. FP7-244557 Projet SustainCity.

Ngumkeu (2013). A simple Selection Test Between the Gompertz and Logistic Growth Models.
Georgia State University.

Ofusuhene, Akofrobour Apeteng (20019). Demographic Modelling of Human Population growth.
Lappeenranta University of Technology.

Peristera, Paraskevi and Kostaki, Anastasia (2007): Modelling Fertility in modern populations.
Journal of Demographic Research. Vol 16, No 6, 141-194.

R Core Team 2014. R: A language and environment for statistical computing. R Foundation for
Statistical Computing, Vienna, Austria. Available Online at http://www.R-project.org/.
Accessed on 19/02/2015.



https://cran.r-project.org/web/packages/Rramas/Rramas.pdf
https://cran.r-project.org/web/packages/Rramas/Rramas.pdf
https://microsimulation.org/IJM/V3_2/Volume%203%20Issue%202/4_IJM_50%20Proof.pdf
https://cran.r-project.org/web/packages/microbenchmark/microbenchmark.pdf
https://cran.r-project.org/web/packages/microbenchmark/microbenchmark.pdf
http://www.r-project.org/

Paper 8

The review on sustainable development trade-offs in metropolitan areas: New Urbanism

Perspective

Themba Lukhele
University of Mpumalanga (nGAP Lecturer) and Nelson Mandela University (Student)

Email: Themba.Lukhele@ump.ac.za

Abstract

Sustainable Development Goal number eleven calls for the formation of inclusive and sustainable
cities in terms of the provision of quality and resilient housing, safe and adequate basic services,
upgrading of slums, accessible transport systems, and reducing adverse environmental impact. In
order to realize this goal, a balanced and comprehensive approach in terms of environmental, social
and economic development is critically important. Ironically, the agenda towards the realization of
sustainable development in large cities, particular in developing countries, has been hampered by
the trade-offs in favour of economic growth over the social wellbeing and ecological viability aspects.
Against this background, this paper seeks to highlight the plight in relation to social and
environmental development in the context of sustainable development in the metropolitan cities of
South Africa. Methodologically, this paper applies a Descriptive Statistical Analysis on a secondary
data which is based on social and ecological development factors published by the Statistics South
Africa in 2017. The paper further applies the principles of New Urbanism to discuss the findings
thereof. The key finding of the study is that a noticeable proportion of households in the metropolitan
cities of South Africa are still living in informal dwellings; have poor quality of the subsidised housing;
have substandard sanitation facilities; and are experiencing environmental problems such as
littering, water and air pollution, land degradation, and excessive noise. These results suggest that
most of the metropolitan cities in developing countries, South Africa in particular, have a backlog in
terms of delivering on the social wellbeing and ecological viability aspects of inclusive and
sustainable cities. Thus, development planning in the metropolitan cities should equally pay
attention on the social and environmental aspects of sustainable development in order to improve
the quality of life of the people comprehensively.

Keywords: Sustainable Development, Metropolitan Cities, New Urbanism, South Africa

1. Introduction

Metropolitan areas are generally known to be the concentrated centres of economic activities and
economic growth engines for many countries in the world (Coetzee, Waldeck, Le Roux, Meiklejohn,
Van Niekerk & Leuta, 2014; Moyo, 2015; Gupta & Vegelin, 2016; Bartkowiak & Koszel, 2017).
According to the Global Metro Monitor (GMM) (2018) Report, the 300 largest metropolitan areas in
the world account for 36% of global employment growth, and 67% of the global Growth Domestic
Product (GDP) growth. The report also indicate that more than half of the world’s population is now
living in cities and metropolitan areas in particular. In the face of the increasing population in the

metropolitan areas as a result of economic opportunities, the accomplishment of inclusive and
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sustainable cities in terms of safe and resilient human settlements, sustainable transport systems,
improved air quality and waste management system is dubious. The literature on sustainable
development and politics reveals that achieving a balanced sustainability in cities, which implies no
compromises between the economic, social and ecological goals, is very rare (Leach, Fairhead, &
Fraser, 2012; Lorek, & Spangenberg, 2014; Gupta & Vegelin, 2016). In practice, politics tend to
make trade-offs in favour of the economic growth goal, at the expense of the social and ecological
goals (Lorek & Spangenberg 2014; Majam & Uwizeyimana, 2018). In this regard, the constructors
of the Sustainable Development Goals (SDG) are being criticized for not articulating how, in
practice, the different issues would be addressed to reach overarching goals, and how the
competing goals and trade-offs would be managed (International Council for Science & International
Social Science Council (ICSISS), 2015) in order to achieve a comprehensive quality of life of the
people. Against this background, the article seeks to highlight and illustrate the social and
environmental plight in the South African metropolitan areas which are cities that are
overwhelmingly being portrayed as the leading role players in realizing the inclusive and sustainable
form of development in the African continent. Most studies in the field of development have primarily
focused on the economic growth of the metropolitan areas, and neglected the social and
environmental aspects. This article, therefore uses a secondary data on social and environmental
development factors in the South African metropolitan areas to highlight the neglected issues of
social and environmental development in the cities of the country. The data is then explained from
the principles of new urbanism development approach which echoes the ambitions of the SDG: 11
in terms of the formation of inclusive and sustainable cities. Understanding the prevalence of the
adverse social and environmental conditions in the metropolitan areas is important, not only for
redressing the skewed development practices in the metropolitan areas, but also to highlight the
concerning serious threats of environmental public health risks to which the residents in the cities
are exposed. The first section of the article addresses the key dimensions of sustainable

development
2. Key Dimensions of Sustainable Development

Theoretically, sustainable development refers to economic development that takes economic,
social, and environmental dimensions into equally consideration (Gupta & Vegelin, 2016).
Therefore, in order to achieve sustainable development, there should be no compromise between
the economic, social and environmental goals (Leach et al, 2012). However, in practice, the

economic dimension often takes precedence over the other dimensions.




i. Economic dimension

The economic dimension of sustainable development primarily focus on the improvement of the
economic growth of a particular country or region. From the economic dimension perspective, the
cities’ development is measured in terms of the GDP and employment growth rates (Moyo, 2015;
Global Metro Monitor, 2018). With the economic dimension, the focus is to verify which countries or
cities are generating a certain level of added value and income distribution within its locality
(Mignaqui, 2014). The obsessed emphasis on economic growth eventually result to exhaustive use
of natural resource and environmental degradation (Gupta et al, 2016), which as a result

undermines the social wellbeing and the ecological viability aspects of sustainable development.
. Environmental dimension

The environmental dimension of sustainable development seeks to promote economic development
that is considerate of the environmental viability. This include supporting development initiatives
such as the use of low-carbon technologies (Moyo, 2015), cleaner energy-driven vehicles (Dill,
2006), green buildings industries (Mason & Fredericksen, 2011), generation of energy from waste
(Lorek & Spangenberg, 2014), low carbon or non-carbon emitting renewable energies (Fujii, lwata,
Chapman, Kagawa & Managi, 2018), and conservation of biodiversity (Leach, Fairhead & Fraser,
2012). Such development initiatives are referred to as green development, and are generally
commended for having positive benefits to the economy as well as on the social wellness of the

people in the cities.
iii. Social dimension

The social dimension of sustainable development refers to the state in which people in their social
life enjoy a sufficiently high quality of life resulting from a combination of various specific factors
(Rydzewski, 2019). These factors can include satisfaction with health and education services, public
safety, employment, earnings and income, housing condition, family stability, and equality (Wallece
& Lu, 2018). On the same note, Mignaqui (2014) adds that the social dimension of sustainable
development may also refers to guaranteeing a certain level of basic need fulfilment for the general
population in terms of access to provision of water and sanitation, and access to sociocultural
facilities. In essence, the mandatory responsibility of the provision of basic services by the
metropolitan municipalities is critical in enhancing the quality of life of the people in the metropolitan
areas. Equally, the improved quality of life is one of the underlying principles of the New Urbanism

development approach, as it is reflected in the next section.




3. Theoretical Framework: New Urbanism Approach

The New Urbanism is one of the most influential planning approach since the late 20th century
(Joseph, Chaskin & Webber, 2007; Liu, 2012; Rahnama, Roshani, Hassani & Hossienpour 2012).
The New Urbanism approach has been introduced to influence the urban planning practice in terms
of improving environmental sustainability and the general quality of life of the people in regions,
cities and neighbourhoods. To this extent, proponents of the new urbanism maintain that this
approach is ideal to creating appropriate urban environment in humanistic scale in response to the
need for improvements in the framework for urban sustainable developmental goals (Rahnama et
al, 2012). Therefore, in the face of the deteriorating environment and social qualities in urban areas,
the new urbanism planning is commended for creating liveable neighbourhood, housing and friendly
atmosphere for pedestrians (Rahnama et al, 2012), enhancing the provision of high quality basic
services (Joseph, Chaskin & Webber, 2007), remedying the rapid urban sprawl (Mason &
Fredericksen, 2011), and ultimately improving the urban living conditions (Liu, 2012). In essence,
the new urbanism planning approach is often proposed as a more sustainable form of urban growth
at both the neighbourhood and regional scale (Dill, 2006). The new urbanism provides set of
principles (Table 1) which its outcomes are consistent with the fundamentals of sustainable
development in terms of environment, economy, and social (Congress for the New Urbanism, 2005)

wellness and viability.

Table 1: New Urbanism principles and implications thereof

New Urbanism | Implications

Principles

Walkability Most of facilities should locate in distances suitable for walking;
ideally ten minutes walking distance from home to work.

Connectivity Connect street networks that distribute traffic and make walking

more easily and satisfying.
Mixed Use & | Mixing socioeconomic facilities such as shops, offices, apartments

Diversity and houses for a diverse range of people from different ages,
classes, cultures and races
Mixed Housing Provision of a range of housing types, sizes, tenure and prices in

close proximity to each other.
Quality Architecture | Emphasis on beauty, aesthetic, resilient built environment such as

& Urban Design housing and public facilities in order to make human spirit
convenient

Traditional Provide public open spaces for communal use and design public

Neighbourhood realm and open space quality such as civic art. Including a variety

Structure of uses and congestions in walking distance.

Transect Planning The most and least densities in city centre and gradual reduction of

densities toward suburbs




Increased Density More buildings, residence, shops, and services clustered together
for ease of walking as well as to enhance efficient use of resources
and services.

Smart Provision of high quality network of railway systems that connect
Transportation cities, towns and neighbourhoods. Design road networks which

support pedestrian and emphasis on walking as a way for daily use.
Sustainability Eliminate environmental side effects, and use environment friendly

technologies that respect environments and natural systems values.
Promote energy efficiency, less use of fuel, more walking, and less
automobile.

Quality of life Taken together these add up to a high quality of life well worth living,
and create places that enrich, uplift and inspire the human spirit.
Source: Congress for the New Urbanism,(2005)

These principles cover three broad intended outcomes: namely, (1) reduced automobile use and
more walking and cycling; (2) increased diversity of land uses and people; and (3) increased social
capital, through citizens taking responsibility and strengthened personal and civic bonds (Dill, 2006).
Beyond the afore mentioned outcomes, the principles also seek to realize high quality and aesthetic
of the built environment such as housing; close proximity between homes, schools, and place of
workplaces; efficient transport system in terms of time and costs; environmentally friendly lifestyle;
better services to improve the quality of life of the people. As such, the new urbanism approach can
be used as a perspective through which sustainable development success or lack thereof in
developing countries could be understood, mainly because the new urbanism thinking is
increasingly having an influence on how and where metropolitan regions choose to grow (Joseph,
Chaskin & Webber, 2007; Mason & Fredericksen, 2011; Landman, 2012) in such regions, with
reference to South Africa in particular.

4. Sustainability in Metropolitan Areas

While metropolitan areas are generally known to be the engine of economic growth for many
countries in the world (Glaeser, 2008; Coetze et al, 2014; Bartkowiak & Koszel, 2017), there is an
increasing concern globally about the sustainability of metropolitan areas in terms of social and
environmental development. Numerical studies have begun to examine the social and
environmental adverse effects in the metropolitan areas. For example, Dadashpoor, Azizi and
Moghadasi (2019), has studied the land use change, urbanization, and change in landscape pattern
in a metropolitan area. In their study they revealed that that most ecological lands such as
grasslands have been converted into bare and urban lands over the past two decades. On the same
note, Wallace and Wu (2018) published a study on immigration and the quality of life in metropolitan

areas in the United States of America, wherein the quality of life is measured in terms of




socioeconomic factors including health, public safety, education, employment, earnings and
income, poverty, housing, family stability, and equality. They found that immigrant concentration
tends to have negative effects on urban quality of life in terms of economic well-being, social
wellbeing, healthy living, and urban mobility. Another study conducted by Yudhistiraa, Indriyanib,
Pratamaa, Sofiyandia and Kurniawana (2018) on transportation network and changes in urban
structure in Jakarta Metropolitan area reveals that improvements in highway and railway access
promote population growth in city suburbs and non-city suburbs, respectively confirming the process
of transportation-led suburbanization. Shockingly, a study on environmental public health risks in
European metropolitan areas highlights that air pollution is the highest environmental public health
risk, and as a result the associated number of deaths in Athens, Barcelona and London collectively,
ranged between 800 and 2300 attributable deaths per year (Mitsakou, Dimitroulopoulou, Heaviside,
Katsouyanni & Vardoulak, 2019). Similarly, another study investigated the relationship between
urban carbon dioxide emissions and economic growth with reference to transport, energy,
residential and industry sectors in metropolitan areas (Fujii, Iwata, Chapman, Kagawa & Managi,
2018). The results of their study demonstrate a positive relationship between urban carbon dioxide
emissions and urban economic growth in the metropolitan areas. Evidently, there is a growing
concern on the social and environmental wellness in the expense of economic growth in
metropolitan areas, which remains a critical issue towards the realization of sustainable and

inclusive cities, particular in developing countries such as South Africa.
4.1 The context of metropolitan areas in South Africa

In the South African context, metropolitan areas are designated as part of the local government
sphere, which is also known as municipalities. In term of the White Paper on Local Government, the
metropolitan areas in South Africa are classified as the A category of municipalities, and its
metropolitan council is vested with exclusive municipal executive and legislative authority in its area
(Republic of South Africa (RSA), 1998; South African Institute of Race Relation (SAIRR), 2014).
Accordingly, the metropolitan municipalities have a constitutional mandate to ensure the provision
of services to its communities in a sustainable manner; promote social and economic development;
and promote a safe and healthy environment (Republic of South Africa (RSA), 1996). In this regard,
the metropolitan municipalities have a mandate to administer and enforce its by-laws in relation to
issues such as air pollution, building regulations, electricity and gas regulation, municipal public
transport, water and sanitation services, domestic waste-water and sewage disposal systems; and
solid waste disposal (Local Government, 2014). Geographically, metropolitan areas are
characterized by large urban conglomerations, which often consists of multiple towns and cities,

and as a result, the metropolitan areas in South Africa are the key contributors to the national Gross




Domestic Product (GDP) given that they consist of industrial hubs/districts as well as extensive
commercial activities (Moyo, 2015). South Africa has eight metropolitan municipalities which are
based in six provinces (Figure 1), with over 20 million people, equivalent to 38% of the total country’s
population (Statistics South Africa (Stats SA), 2013).
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Figure 1: Map of South Africa showing the 8 metropolitan municipalities

Source: (Adapted from Wikipedia, 2019)

Collectively, the provinces with metropolitan areas have an average contribution of 77% to the
country’s GDP annually (Stats SA, 2018), hence, the metropolitan areas in South Africa are referred
to as the eight largest urbanised and industrialised centres in the country (Moyo, 2014). Apart from
the economic agglomeration, metropolitan areas are also characterised by high density forms in
term of population and built environment. To this extent, the White Paper on Local Government
outlines that “metropolitan areas are large urban settlements with high population densities,
complex and diversified economies, and a high degree of functional integration across a larger
geographic area than the normal jurisdiction of a municipality” (RSA, 1998; 51) (Table 2). In
summary, a metropolitan area can be generally characterised by five components, namely
economics, political, environmental, social, and health and education (Wallace and Wu, 2018)

factors.




Table 2: Demographics of the metropolitan areas in South Africa

Municipality/Area Province Area Size Population Population
density
Buffalo City Eastern Cape 2 750km?2 834,997 303.6
City of Cape Town Western Cape 2 446km?2 4,005,016 1,637.6
City of Johannesburg Gauteng 1 645km? 4,949,347 3,008.8
City of Tshwane Gauteng 6 298km? 3,275,152 520.0
Ekurhuleni Gauteng 1 975km? 3,379,104 1,710.6
eThekwini KwaZulu-Natal 2 556km?2 3,702,231 1,448.5
Mangaung Free State 9 886km?2 787,803 79.7
Nelson Mandela Bay Eastern Cape 1 957km? 1,263,051 645.4

Source: (Adapted from Stats SA, 2018 and Wikipedia, 2019)

The White Paper on Local Government outlines three compelling reasons for the establishment of
metropolitan government in South Africa. These reasons are in accordance with the aspirations of
the realization of sustainable and inclusive cities. Firstly, metropolitan government creates a basis
for equitable and socially just metropolitan governance given that the urban poor are pushed to the
metropolitan peripheries or into spatial pockets of poverty, which are expensive to service and far
from job opportunities and recreational and social amenities. Secondly, metropolitan government
promotes strategic land-use planning, and coordinated public investment in physical and social
infrastructure to avoid the common mismatch between the scale of municipal boundaries and the
scale of economic and social activity in the metropolitan area which often happen as a result of
irrational land-use planning decisions. Lastly, metropolitan government is able to develop a city-
wide framework for economic and social development, and enhance the economic competitiveness
and well-being of the city. That is metropolitan government creates the basis for metropolitan
development that is socially just and equitable, as well as spatially and economically integrated
across the metropolitan area (RSA, 1998). The rationale behind the formation of the metropolitan
areas in South Africa suggests that the metropolitan municipalities are entrusted with a catalysts
role to lead the agenda of a comprehensive development in terms of environmental, social and
economic development. To this extent, the manifestation of Sustainable Development Goal (SDG)
eleven in terms of the formation of inclusive and sustainable cities that provide quality and resilient
housing, safe and adequate basic services, efficient transport systems, and advanced solid waste
management services, is certain in metropolitan areas. Ironically, though metropolitan areas in
South Africa, may be seen as the concentrated centres of economic activities and the engine for

the country's GDP, the metropolitan areas are also homes to a large (and increasing) number of




population who live in severe poverty, often lacking secure and decent housing, and with no access
to basic services (Coetzee et al, 2014; Moyo, 2014; Marks, 2017) such as water and sanitation, and
electricity provision as it revealed in the following section of the article.

5. Methodology and design

This article uses a secondary statistical data which provides a variety of social and environmental
development factors in the context of the metropolitan areas in South African in the year 2018.
These data was obtained from Statistic South Africa, a credible and reliable institution of statistics
in South Africa. For analysis purpose, the statistical data was converted into histograms and tables
through the use of the Microsoft Excel Software. Then, a descriptive analysis of each data set was
made. Eventually a deductive discussion is presented based on the data, and the New Urbanism
approach is applied as a perspective to explain the findings in the article.
6. Data and findings

The article consists of data and findings in relation to social and environmental development factors
which also serves as the measures of the dimensions of sustainable development in terms of social
wellness and environmental viability. In this regard, the social development dimension is measured
in terms of the proximity to socioeconomic facilities, households’ monthly spending on transport
service, the nature and quality of the housing infrastructure, access to sanitation facilities, equal
access to health services, and the adequacy of food access at household level in the metropolitan
areas of South Africa. In relation to the factor of proximity to socioeconomic facilities, the article
reveals that there is a wide proximity between where the majority of the people stay and their
socioeconomic facilities such as schools and places of work in the metropolitan areas. In this context
the proximity to schools is far when assessing the responds for people who walk and those who
travel to the nearest school. In the City of Tshwane (21.1%), City of Johannesburg (18.9%), and
Buffalo City (16.6%) respectively, a significant number of children travel more than 30 minutes to
the nearest school (Figure 2). On one hand, the results also shows that there are very few residents

who walk less than 30 minutes to the nearest school in all the metropolitan areas respectively.
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Figure 2: Proximity to socioeconomic facilities

Noticeable, about half of the residents in most of the metropolitan areas indicate that they travel
more than 30 minutes to their work places. In the City of Tshwane (52%), the City of Johannesburg
(50.8%), the City of Cape Town (48.5%), Ekurhuleni (42.1%), and eThekwini (36.5%) respectively,
most of the residents in these metropolitan areas travel more than 30 minutes to their places of work
every day. This findings suggest that most of the residents in the metropolitan areas of South Africa
are residing in far proximity to their places of work. This assumption could be supported by the level

of households’ monthly expenditure on transport services as shown in Figure 3.
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Figure 3: Amount of households’ income spent on transport service per month




While most of the residents in the metropolitan areas in the country indicate that they spend less
than 10% of their monthly income on transport services, there is a noticeable proportion of residents
who indicated that they spend between 11% and 20%, and those who spend above 30% of their
monthly income on transport service respectively. In the eThekwini (36%), Ekurhuleni (18%), City
of Johannesburg (28%) and City of Tshwane (19%) metropolitan areas respectively, the residents

spend more than 30% of the monthly income on the transport service.

There are several residents in the metropolitan areas of South Africa who still lack decent houses.
The Buffalo City (27%), City of Johannesburg (21%), Ekurhuleni (20%), and City of Cape Town

(19%) have the highest number of residents who live in informal dwellings respectively (Figure 4).
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Figure 4: Informal dwellings in the metropolitan areas

The lack of decent dwellings plight in the metropolitan areas is also coupled by the challenge of
substandard and poor quality of the state provided housing infrastructure across the metropolitan
areas in the country. In all the metropolitan areas, more than 10% of the residents indicated that
they have received a government housing subsidy, wherein the Nelson Mandela Bay (29.1%) as
well as the Mangaung (24.7%) metropolitan areas have reported the highest number of housing
beneficiaries provided by the state (Figure 5).




City of Nelson City of

Cape BLéfi:?/Io Mandela Manggaun eTheikwin Eku:’:ule Johannes Tg]t\){,::e
Town Bay burg

m State subsidised housing 14 11.2 29.1 24.7 14.3 17.4 10.9 13.9

H Poor wall structure 17.9 10.2 10.5 14.4 6.8 2.9 4.9 5.1

1 Poor roof structure 20.8 8.4 8.5 10 9.3 3.4 4.4 6.4

Figure 5: Percentages of state subsidised housing and houses with poor quality

A significant proportion of the beneficiaries of government housing subsidy claim that their housing
infrastructure have poor walls and roofs structures in all the metropolitan areas in the country. In the
City of Cape Town about 20.8% and 17.9% of the residents have indicated that their houses have

poor roofs and wall structures respectively.

While the majority of the residents in the metropolitan areas have indicated to have access to
improved sanitation services in their home, a meagre number of residents in the metropolitan areas
are still either using substandard toilets, and or bucket toilets or not have a toilet at all. Noticeable,
the City of Tshwane (17.2%), eThekwini (13.8%), Ekurhuleni (9.4%) have the relatively higher
number of residents who use substandard sanitation facilities respectively (Figure 6).
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Figure 6: Quality of sanitation facilities




Worryingly, there pockets of residents in all the metropolitan areas who are still using the bucket
system or have no access to toilet facilities. The Buffalo City (3.5%) has the highest number followed

by the eThekwini (2.8%) metropolitan area.

The plight of the lack of proper sanitation facilities can cause health risk for the residents in the
metropolitan areas. When looking on access to health care services, the majority of the residents in

the metropolitan areas indicated that they consult with the public health care services.
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Figure 7: Access to public and private health care services

In all the metropolitan areas in the country, more than 50% of the residents use public health
facilities. In the Buffalo City (75%), eThekwini (70%), City of Johannesburg (65%), and Ekurhuleni
(66%) metropolitan areas, the figures are relatively higher, respectively (Figure 7). In contrary, there
are very few residents in the metropolitan areas who have access to private health care service. In
the Buffalo City (19%), eThekwini (20%), Mangaung (22%), and Nelson Mandela Bay (22%), access

to the private health services is very limited.

The level of food access in most of the metropolitan areas in the country is reported to be at
adequate level. In the Buffalo City (95%), eThekwini (92%), and City of Tshwane (91%) the level of
access to adequate food is very high when compared with other metropolitan areas in the country
(Figure 8). However, there are other households in the metropolitan areas who have inadequate
food security, especially in the Nelson Mandela Bay (22%), City of Cape Town (22%), and City of
Johannesburg (18%) respectively.
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Figure 8: Households’ levels of food access

Worryingly, other households in the metropolitan areas their level of food access is severely
inadequate. Noticeable, the City of Cape Town (8%), Mangaung (5%), and the City of Johannesburg
(4%) respectively have a relative high number of residents whose level of food access is severely
inadequate. The severely inadequate food access goes with the environmental problems in the

metropolitan areas.

In relation to the environmental dimension of sustainable development, factors including the
residents’ experience of pollution, solid waste removal service, the use of brown energy, the level
of pesticides and herbicides use, and access to water and sanitation are used to measure the

sustainability in the metropolitan areas.

In relation to exposure to pollution in the metropolitan areas of South Africa, the residents indicate
that they are suffering from multiple forms of pollution, including littering, water and air pollution,
land degradation and noise pollution. In this regard, littering and land degradation seem to be the
common and prevalent form of pollution in the metropolitan areas of the country. The high level of
littering is noticeable in the eThekwini (47.1%), Mangaung (39.1%), the City of Johannesburg
(38.6%), the City of Tshwane (33.5%), and the Nelson Mandela Bay (30.6%) metropolitan areas,
respectively (Figure 9).
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Figure 9: Experiences of the different forms of pollution

On the other hand, the experiences of land degradation is relatively high in the Buffalo City (50.1%),
and the Mangaung (43%) metropolitan areas respectively. A relatively high level of air pollution is
reported in the Buffalo City (30.5%), eThekwini (31%), Mangaung (28.7%), and Ekurhuleni (27%)
metropolitan areas, respectively. A significant number of residents who suffered from noise pollution
is indicated in the Buffalo City (39.2%), in Mangaung (37.6%), in eThekwini (22.8%), and in the City
of Johannesburg (22.7%) metropolitan areas, respectively. The residents who suffered water
pollution are relatively high in the Buffalo City (39%), in Mangaung (28%), in eThekwini (28%), and
in the City of Johannesburg (19.1%). The littering pollution can be related to the level of the provision

of solid waste management services in the metropolitan areas.

The provision of the solid waste removal service does not reach all the households in the
metropolitan areas of the country. There are only three metropolitan areas wherein the provision of
solid waste removal service is above 90%. That is, in Mangaung (96%), in the City of Johannesburg

(95%), and in Ekurhuleni (92%) metropolitan areas, respectively (Figure 10).
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Figure 10: Provision of solid waste removal service

The metropolitan areas with the relatively low number of residents who receive the service of solid

waste removal is the Buffalo City (76%), and the City of Tshwane (86%), respectively.

There is a disturbing number of households who still use wood and coal as the source of energy for
cooking. A figure of twenty thousand and ten thousand for households who use wood and coal for

cooking is recorded in Ekurhuleni and in the City of Tshwane respectively (Table 3).

Table 3: Number of households using wood and coal for cooking
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In contrary, there are no households who have indicated to be using wood and coal for cooking in

the Nelson Mandela Bay and in the Mangaung metropolitan areas respectively.

The use of environmentally harmful substances is common in residences of the people in the
metropolitan areas of the country. The excessive use of harmful substances such as pesticides and
herbicide for domestic purpose is reported in the City of Johannesburg (58%), Ekurhuleni (56%),




eThekwini (55%), the City of Tshwane (55%), and the Nelson Mandela Bay (53%) metropolitan

areas, respectively (Figure 11).
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Figure 11: The use of pesticides and herbicides

There is a relatively high number of residents who reported to be using the pesticides and herbicides
in their gardens in the Nelson Mandela Bay (23%), Ekurhuleni (21%), and the City of Tshwane
(18%) metropolitan areas, respectively. In the same metropolitan areas, the residents have also
indicated to be using the toxic substances for farming purposes. The excessive use of such

substances may have adverse effects on the environment, particular in the water resources.

While there is a significant proportion of households who receive free basic water and sanitation
services as indigents in the metropolitan areas, the number of households who have no supply of
in-house water infrastructure and those without toilets or using buckets is an issue of concern in

terms of health and environment in the metropolitan areas.




Table 4: Households’ access to water and sanitation services
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The proportion indigent households in the City of Johannesburg (83%), Mangaung (78%), and the
Nelson Mandela Bay (74%) metropolitan areas is comparatively very high, respectively (Table 4).
This figures may be the indication of the scourge of poverty in the metropolitan areas. The number
of households with no water supply infrastructure is reported to be one hundred and sixty eight
thousand (168 000) across the metropolitan areas in the country. The City of Tshwane (57 000) and
eThekwini (39 000) metropolitan areas have a relative high number of households without in-house
water connections. Another worrying situation is the use of buckets or no toilets in some households
in the metropolitan areas, as it is indicated that a total of two hundred and thirty three thousand
households in the metropolitan areas of the country are using buckets for toilets and or have no
toilets at all. The City of Cape Town (89 000), Ekurhuleni (48 000), and the City of Johannesburg
(32 000) have an alarming rate of households using buckets or without toilets at all.

7. Discussion

The goal towards the realization of sustainable cities is being hampered by the dilemma and trade-
offs resulting to bias to economic growth in the expense of the social wellbeing and ecological
viability development aspects. In the metropolitan areas where most of the bigger cities are located,
the prevalence of social and environmental dreadful conditions is increasingly affecting the quality

of life of the people in the metropolitan areas. While metropolitan areas are generally known to be




the engine of economic growth for many countries in the world (Glaeser, 2008; Coetze et al, 2014,
Bartkowiak & Koszel, 2017), there is an increasing concern about the persistent carbon emission
from transport and industry (Fujii et al, 2018); environmental public health (Mitsakou et al, 2019);
poverty and inequality (Wallace & Wu, 2018); ecological degradation (Dadashpoor et al, 2019); and
inefficient transport system (Coetzee, Waldeck, Roux, 2014). Though one of the fundamental
principle of the new urbanism approach is the formation of close proximity between homes and
essential facilities such as workplaces and schools, residents in the metropolitan areas, particular
in developing countries are spending more time and money for travelling to their places of work and
to their nearest schools. Again, in contrary to the new urbanism principle in relation to aesthetic and
resilient housing, a significant number of residents in the metropolitan areas are staying in the
informal dwellings, housing with poor walls and roof structures, and some have no access to
standard sanitation facilities. This poverty condition is also coupled with the experience of
inadequate food access and inequality access to health services in the household level. With regard
to the health services, the majority of the residents in the metropolitan areas depend on the public
health service, which is often criticised for poor provision of health services. Notwithstanding, the
new urbanism principle of promoting sustainability and quality of life in the cities (Dill, 2006;
Rahnama et al, 2012; Marks, 2017), poverty and inequality is rife in metropolitan areas, particular
in developing countries. Notwithstanding the consensus that metropolitan municipalities in many
countries are entrusted as catalysts role players to lead the agenda of a comprehensive and
sustainable development in terms of economic, social, environmental viability (RSA, 1998; Moyo,
2015; Bartkowiak & Koszel, 2017), evidence shows that the environmental viability is neglected in
the metropolitan areas. To this extent, the residents in the metropolitan areas are still experiencing
different forms of pollution in their neighbourhood. These forms of pollution includes littering, water
and air pollution, land degradation, and noise pollution. Moreover, the solid waste removal service
is not provided to all the households in the metropolitan areas. The prevalence of pollution may
result to environmental public health risks, and eventually lead to number of incidents of deaths in
the metropolitan areas (Mitsakou et al, 2019). In addition, the use of brown energy such as coal and
wood, as well as the use of harmful substances such as pesticides and herbicides, as it is the case,
for some residents in the metropolitan areas of South Africa, may also have adverse environmental
effects in the long term. The extent to which the country uses the brown energy is outlined by Moyo
(2015) when stating that due to South Africa’s heavy reliance on fossil fuels such as coal and oil,
and also because of its relatively larger industrial base when compared with other African countries,
the country is among the world’s top 15 most energy intensive economies. As a result, South Africa
is reported to “emit about 1% of the global annual carbon dioxide emissions (Industrial Development

Corporation” (IDC, 2013:14). Again, the excessive use of fossil fuel may also suggest that though




the South African government is investing in public transport infrastructure such as the Bus Rapid
Transit for example, such transport system does not necessarily generate the required densities to
make such public transportation infrastructure viable and sustainable (Coetzee, Waldeck, Le Roux,
Meiklejohn, Van Niekerk & Leuta, 2014) in the metropolitan areas of the country. The metropolitan
areas of the country still lack the smart transport system in terms of high quality network of railway
systems that connect cities, towns and neighbourhoods (Rahnama et al, 2012), as it is projected in
the new urbanism planning approach. Therefore, the social and the environmental dimensions of
sustainable development remain a stagnant problem in the metropolitan areas of developing
countries such as South Africa. A high and escalating numbers of people live in poverty and densely
informal settlements, and also lives in increasingly vulnerable areas on the periphery of the cities
(Coetzee et al, 2014), places wherein they are subject to travel for more than 30 minutes to their

places of work and nearest school.
8. Conclusion

The goal towards the realization of sustainable development in large cities, particular in developing
countries, has been hampered by the dilemma and trade-offs in favour of economic growth in the
expense of the social wellbeing and ecological viability aspects of sustainable development. Though
metropolitan areas in developing countries such as South Africa may be seen as the concentrated
centres of economic activities and the engine for the country's GDP, the metropolitan areas are also
homes to a large and increasing number of people who live in abject poverty, often lacking secure
and decent housing and with no access to basic services (Coetzee et al, 2014; Moyo, 2014; Marks,
2017) such as water and sanitation, and electricity provisions. The residents in the metropolitan
areas still use brown energy sources such as coal and wood for cooking, as well as the use of
harmful substances such as pesticides and herbicides for domestic and gardening purposes. The
prevalence of these adverse social and environmental conditions is not only a great concern towards
the realization of inclusive and sustainable cities, but also a serious threat to the environmental
public health risks, particular in the developing countries such as South Africa. Further studies
should be conducted to measure and quantify the impact of the adverse social and environmental
conditions on the environmental public health risks for the residents in the cities, particular in the

developing countries.
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Abstract

Spontaneous and self-built neighbourhoods, often called informal settlements, represent one of the
most complex challenges worldwide, mostly due to migration and rapid urbanization in developing
countries. Characterised by lack of basic services and infrastructure, poorly performing building
materials and often located on illegal and hazardous land, unplanned settlements are home to over
half the urban poor in African cities (UN-Habitat, 2013).

This paper presents preliminary lessons learned from an ongoing collaborative project entitled
ISULabantu*, which focuses on community led upgrading for self-reliance in South Africa. The
overarching aim is to uncover the benefits and challenges of moving towards a participatory,
incremental approach focusing on construction management and integrated environmental
management systems in the Durban metropolitan area, which can enhance quality of life, livelihoods
and, ultimately, community resilience and self-reliance. ISULabaNtu seeks to enhance skills,
explore indigenous knowledge and share lessons between communities and local/national
authorities and research institutions. The core vision is to re-examine informal settlements through
the lenses of the community by co-producing inclusive approaches for the upgrading of informal
settlements. To meet the research goals, an action research based methodology is employed to
‘co-produce’ knowledge with residents and community researchers in three selected case studies
in the Durban metropolitan area. The research identifies grassroots approaches as key strategies
to build sustainable and resilient cities. The findings seek to build capacity for both local communities
seeking to improve their quality of life and for local authorities seeking to enhance their upgrading
planning programmes, plans and policies.

Keywords: informal settlements, self-building, self-organisation, co-production, grassroots
approaches, Durban.

1. Introduction
It has been estimated that informal settlements are home to over half of the urban poor in developing
nations, with a figure of 61, 7% in the African cities (UN-Habitat, 2015). Despite the global

experience of the informal settlement phenomenon, the UN-Habitat (2013) acknowledged that the

1 The ISULabaNtu project (http://www.isulabantu.org/) is funded by the Economic and Social Research Council (UK)
and the National Research Foundation (SA). The project is led jointly by the University of Westminster (UK), the
University of KwaZulu-Natal (SA) and, together with University College London (UK), an NGO uTshani Fund (SA) and
the eThekwini Municipality (SA).



http://www.isulabantu.org/

phenomenon is not adequately addressed. As a consequence of rapid urbanisation and population
growth, informal settlements form a major part of the urban landscape globally and therefore
constitute a major challenge (UN-Habitat, 2015; Marutlulle, 2017). At the same time, more than half
of the global population already lives already in urban areas with a significant increase in projections
by 2050; this is likely to increase the impact of issues related to, which is inevitably linked to issues
of poverty, inadequate infrastructure, housing and poor living conditions (Majale, 2008; Menshawy
etal., 2011).

In South Africa, informal settlements are complex, popular and spontaneous neighbourhoods
offering an immediate response to housing and with their location critical for the socio-economic
activities of the involved community (Huchzermeyer, 2011). This paper aims to present preliminary
findings and lessons learned from an ongoing collaborative project called ISULabaNtu focused on
community led upgrading for self-reliance in South Africa. The project — which unfolds through six
phases —is currently implementing Phase 5, which focuses on developing an integrated
“Collaborative environmental and construction management Toolkit” to enhance community self-
reliance in informal settlements. ISULabaNtu? is framed around the holistic view that informal
settlement upgrading is not about physical housing per se but rather a socio-technical approach that
delivers social capital, livelihood development, empowerment and skills to local inhabitants. The
research seeks to support communities by strengthening their capacity to drive urban development
themselves. With a focus on Durban Metropolitan Area, South Africa, the study is looking at informal
settlements through the lenses of their residents and is co-producing upgrading solutions to feed
into the creation of an integrated environmental and construction management toolkit. This paper
presents preliminary lessons learned from the extensive fieldwork activities over the last three years
of the project (2016-2019).

2. Defining informal settlements
Informal settlements have been defined and interpreted very differently across the Global South.
The meaning and connotations behind this concept vary considerably with the context and other
specific parameters. According to Srinivas (1991) informal settlements may be defined as residential
areas which developed without formal legal standing or claim to land. They have some common
features such as inadequate services and infrastructure (Klug & Vawda, 2009). Informal settlements

are characterised by self-help efforts, often illegal, and considered ‘informal as they do not align

2 The name “ISU" has a twofold meaning;: it is an acronym for Informal Settlement Upgrading and also means a ‘great
idea’ or a “vision’ in isiZulu. LabaNtu instead, stands for people in Isizulu and it is an acknowledgement of the community
engagement as community researchers are co-investigators in this project.




with prevailing regulations. In the self-help efforts residents make use of the limited resources
available to them for the purposes of erecting shelter on interstitial or marginal land (Ojo-Aromokudu
& Loggia, 2017) often close to economic, social or survival benefits. Dovey and King (2011) record
that informal settlements often form small pockets of irregular, unconventional, substandard,
unregulated human settlements, with few instances where informal settlements take up larger
geographical area as in the case of Dharavi in Mumbai, Rocinha in Rio de Janeiro, Kibera in Nairobi,

and Ezbet el-Haggana in Cairo.

Unplanned settlements may be defined by certain characteristics: physical, social and legal.
Physical characteristics refer to poor services of networks (water, sanitation, electricity, and roads)
and inadequate physical infrastructure constructed from a variety of materials including corrugated
iron, plastic, clay, timber and metal sheeting (Marx & Charlton, 2003). Some literature attempts to
distinguish between ‘slums’ and ‘informal settlements’. Slums often refer to physical aspects; i.e.
buildings, facilities and services (particularly sanitation and waste management) in inner cities that
gradually deteriorate into slummed conditions, due to overcrowding. Informal settlements are
related mostly to the legal standing of the scheme; namely, settlements that mushroom on vacant
land, within and around places of opportunities, without proper planning, building regulations or
standard construction methods (Khalifa, 2015). In South Africa, however, a clear departure from
Apartheid terminology included the term ‘slum’ being mainly replaced in policy by ‘informal

settlements’ (Huchzermeyer, 2011).

Most of the definitions emphasize the dwelling type as a dominant feature of informal settlements
(e.g. shacks built of temporary and poor materials) (The Housing Development Agency, 2013).
Moreover, several definitions refer to ownership of the land, the nature of land tenure and formal
demarcation. The SA Department of Human Settlements (DoHS, 2009) defines informal settlements

on the basis of the following characteristics:

= jllegality and informality;

» inappropriate locations;

= restricted public and private sector investment;
= poverty and vulnerability; and

= gsocial stress
According to Huchzermeyer (2011:112) “Shacks, that are the visible dimension of informal
settlement, remained an embarrassment to the newly elected democratic state (after apartheid) and

thus they decided to replace them by neat estate of pitched roof houses”.




Roy (2011) suggests a more progressive interpretation of informal settlements as spaces of
habitation, livelihood, self-organisation and politics. This concept moves away from the pathology
of Informal settlements that need to be fixed and envisages their huge potential in terms of dynamic
places of living for those who cannot afford formal housing. In fact, these settlements grant the
households an entry point into the city, allowing them to participate in the economies where migrants
can acquire valuable information, job contact and skills to grant the access to employment. These
reception areas (informal settlements) also assist the households to reduce their costs of living,
more specifically for those with low paying, entry-level jobs. Most informal settlements are in fact
cleverly well located in relation to employment and job opportunities, as this plays a vital part

in cutting down the transport costs (Huchzermeyer, 2002).

3. Approaches to informal settlements upgrading
Physical upgrading of informal settlements takes two general approaches: demolition and relocation
or in-situ development. Demolition and relocation is the process of moving inhabitants from their
settlements to another ‘greenfield’ site. However, in-situ upgrading is generally preferred as this
involves the formalisation of informal settlements in their original location (Del Mistro and Hensher,
2009; Huchzermeyer, 2006; Massey, 2014). One of the main critiques of demolition and relocation
is that this approach is motivated by the macro-economic target of the government to meet the
housing shortage and not the improvement of poor living conditions. This has led to conflicts and
significant socio-economic disruption with little regard to displacement, poverty, vulnerability and
the impact of these actions on social inclusion. In-situ upgrading is the process undertaken to
improve the conditions of an informal settlement in its current location through the provision of basic
services and secure tenure to people. This model recognises three conditions: “the property rights,
the property values and the physical attributes of the underlying assets, and the impact on each
other” (Mukhija, 2002:554). In-situ projects can be wide-ranging, from simply dealing with land
tenure to incremental housing improvement and/or the provision of site-and-services associated

with formal settlements.

In South Africa, the democratic government, since 1994, has applied different strategies. They range
from the Roll-over upgrading, which involves the removal of residents from their informal settlement
shelter into temporary accommodation called transit camps to the Partial relocation, for dense
settlements where some removal is necessary to make way for access and services. Lastly, the
most effective strategy is the in-situ upgrading, which aims to reduce the interruption of social and
economic networks by decreasing the number of households relocated to another site or elsewhere
on the site (Del Mistro and Hensher, 2009).




3.1 Community-driven upgrading

Self-help can be seen as consequence of what Pugh (2001) relates to the inadequate supply of
government driven housing. According to Ntema (2011), this concept involves practices in which
poor low-income communities address their housing needs incrementally through their own
resources and at their own pace. It presents an opportunity for community-led upgrading to be
achieved, with the communities being the drivers of their own upgrading projects with the

government as a support structure — that is the so-called dweller control.

In South Africa, this type of approach has been firstly implemented through the People Housing
Process (PHP), followed by the Enhanced People’s Housing Process (EPHP). The PHP approach
to housing provision was approved in 1998 as a self-help housing scheme inspired by the work of
the homeless people’s federation and saving schemes from around the globe. The PHP has been
a feature of the National policy; nevertheless, many provinces resisted it in favour of private sector
delivery (Napier, 2003).

For the past two decades the housing policies have been promoting the laissez-faire self-help
housing concept and freedom to build when the state delivery system has failed to meet the housing
demands of the people. Therefore, community and NGO led initiatives became a convenient
alternative for the state, where there is full dweller control and room for innovation. In this instance
beneficiaries who have been involved in community led projects have a better housing product than

of those under the RDP and state led upgrading projects (Ntema, 2011).

However, in most cases, government-led initiatives have a tendency to downplay the progressive
nature of self-help housing and its potential benefits. Tissington (2010) argues that this is apparent
due to the government policies being framed around certain paradigms that emphasise acceleration
of delivery, reduction of backlog and reduction of informal settlements which translates to quantity
over quality. The above contradicts Turner’s initial self-help ideologies that believe that government
should be enablers rather than providers. The World Bank definition of community participation has
three dimensions; the first being the contribution in decision-making about what should be done and
how, for all those affected, the second is mass involvement to the development effort and the third
is sharing the benefits of the programme (White, 2011). Community participation stems from self-
help upgrading linked to planning processes on grassroots level where the power of decision is left

to the local populations on the future of their own settlement (Lizarralde and Massyn, 2008).

The existing housing framework supports the active community participation as a key tool in project

life cycle of in-situ upgrading programs (DoHS, 2004). The concept of community participation is




becoming very popular; however, in reality, is very difficult to translate into practice. In fact, it often
becomes (Jordhus-Lier & de Wet, 2013) “formal, legalized, and politicized”. Moreover, it is common
that in participatory upgrading projects most details and plans are actually defined by officials,
whereas residents are merely “informed” (not engaged) at a later stage during implementation

phases.

4. Methodological approach
I Co-producing solutions with local residents: The three case studies in Durban

The present study proposes a concept of community-driven upgrading that goes beyond the mere
participation and refers to a meaningful community participation, where the community takes the
lead of the upgrading process and prioritise the interventions. According to some NGO officials

interviewed, community led upgrading is:

“...where the community itself chooses which projects need to be priorities for the upgrade
through the enumeration of the informal settlements, where the control of the projects is fully in the
hands of the community ranging decision making, design of the layout through the consultation

with professionals within the SDI.”

The communities themselves, in many cases, approach the municipality to get help with, and they
establish a partnership that is beneficial for both the parties. The community-led approach is when

‘people come first and they drive initiatives’.

The research adopted a participatory action research method, applying ‘co-production of
knowledge’ (Ostrom, 1996; Mitlin, 2008; Watson, 2014) as the process through which residents in
selected case study areas in the Durban metropolitan area. A key objective was to engage in
knowledge transfer between the UK and South Africa on how informal settlements can be
transformed into sustainable and self-reliant settlements through a meaningful participation of the
local residents. The research involved a multidisciplinary team of academics, students, housing
experts, NGO groups and community-based researchers. The project applied a novel action
research methodology, which involved the co-production of knowledge with local people, community
organisations, South African policy makers and practitioners. It is expected that community
members will benefit from access to the finalised toolkit and training to improve technical,

management and communication skills.

ISULabaNTtu offered to the research team the opportunity to engage with the community establishing
a collaborative learning environment, in such a way that they learned from and also impart know-

how to improve the living conditions in the settlements. For this purpose, the research team has




organised a range of community events, such as in-field training sessions, called critical
conversations to get feedback from the community and discuss important issues, participatory
workshops, and also awareness raising events just before the beginning of fieldwork sessions in a
specific area. Since the inception of the project, in February 2016, the ISULabantu team has been
supported by the local NGO uTshani Fund in organising these community events and facilitating the

meetings and the research activities conducted.

Fieldwork in three case studies, Namibia Stop 8 (Phase 1), Piesang River and Havelock, was
conducted to assess the best available practice in community-led upgrading of informal settlements
in the Durban metropolitan area. The case study selection criteria involved community leadership,
presence of an active support organisation, community self-organisation practices (e.g. saving

groups), good documentation of historical development and upgrading models used in the past.

Figure 1. An examj

The first case study is Namibia Stop 8 (phase 1) located in the northern region of eThekwini on the
outskirts of Durban, and part of the Inanda township. It was built in 2010-2014 by community
contractors who delivered 2,500 dwellings providing homes for 10,000 people (SDI South African
Alliance, 2012). Residents had been moved there from two settlements: Namibia and Stop 8. The
housing provided was a mixture of subsidised houses (RDP) which were 40sgm and FEDUP
provided houses which were larger at 56sgm.Namibia Stop 8 has water supply, a sewage system,

and access to electricity.




The second case study, Piesang River, is also part of the Inanda Township, 25 km north of Durban
city centre. Incrementally upgraded with formal structures in the early 1990’s a variety of building
types were constructed, such as two-story flats, cottages, and single-story houses. Houses have

access to water supply, sewage system and electricity.

Figure 2. Self-built houses in Piesang River (Inanda, Durban)

The last case study is Havelock (in Durban north) an informal settlement with more than 200

dwellings and approximately 400 people living in the settlement (Slum Dwellers International, 2012).

The settlement sits on privately owned and municipality owned land. This area has various hazards

such as: illegal electrical connections, dangerous electrical cables sprawled across paths, fire
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Figure 3. Self-built dwellings in Havelock (Durban North)

hazards and flooding. The municipality have installed ablution blocks and a detail enumeration has

been conducted for the proposed re-blocking of the settlement.




. Towards an integrated construction and environmental management resource
framework

Extensive fieldwork activities have been carried out by the ISULabaNtu team through four discrete

phases, namely phase one (local context & gap analysis), Phase two (mapping urban transitions

through community participation) phase three (Integrated closed loop environmental management

systems) and phase four (project management and sills enhancement in construction).

Phase | defined the barriers and drivers for bottom-up upgrading in Durban Metropolitan area by
undertaking an overview of the status quo of informal settlements, a comprehensive policy review
and stakeholder analysis and engaging the various stakeholder practices driving current upgrading
processes in the city. In addition, during Phase |, a community engagement strategy was developed
and endorsed by the project team members and three case studies have been selected as the best

available practices for informal settlement upgrading in the eThekwini area.

Phase Il used patrticipatory action research methods to co-produce knowledge with communities
and various stakeholders on bottom up construction processes, environmental management and
the potential synergies for integrated approaches for slum upgrading. During this phase, the team
mapped urban transitions through community participation and identified a set of barriers and drivers

to community self-organisation that have informed the Phases 3 and 4.

Phase Il worked with households and different stakeholders to investigate the processes,
partnership and business models required to promote user-centric and resilient infrastructure
provision in informal settlements. The potential for closed-loop environmental systems for
settlement upgrading has been assessed together with acceptability for residents and potential
linkages between sustainable environments with respect to appropriate sanitation technologies and

improved livelihoods, job creation and food security.

Phase IV mapped the tasks and outputs required to build and manage each construction phase and
the hard and soft skills required to meet specific project requirements within in-situ participatory
upgrading processes. This phase has identified critical success factors in managing self-build
upgrading projects, discussing the crucial roles of stakeholder management and project

governance, while understanding the balance between formal and informal forms of procurement.

Current estimates in eThekwini municipality indicate that there are about 327,615 households in
476 informal settlements, without any clear plans for upgrading or signs of a participatory process
(eThekwini Municipality, 2015). An innovative participatory action planning approach was proposed
by the Housing Development Agency (2015) and has been endorsed during the focus group

discussions with external stakeholders.




The research showed that full upgrading with services and subsidised housing is not a viable option
for South Africa in general, and Durban metropolitan area, in particular. This approach also
underpins that the challenge to upgrading is not just housing but a manifestation of structural social
change and political endurance. In this context, key principles of a new approach to informal
settlement upgrading involve (EThekwini Municipality, 2017):

» city wide: inclusive of all the informal settlements;

+ incremental: with a range of different improvement as opposed to the traditional housing
delivery;

* in-situ: considering relocation as a last resort;
* partnership-based: instead of purely state-service oriented);

» participatory and more community driven: collaborative informal settlement action, co-

management to develop acceptable solutions;
* programmatic and area-based: instead of project delivery focused,;
« context related: differentiated, situationally responsive (as opposed to the ‘one-size-fits-all’);
+ statutory and regulatory flexible: working with and not against informality.

The above approach has been consolidated and adopted in the form of the Durban’s resilience
strategy (eThekwini Municipality, 2017) by the 100 Resilient Cities Programme (100RC) for the city
of Durban®. The Durban’s strategy recognised the need to rethink new perspectives on informality
and accepting it as part of the city. Informal settlement is such a dynamic space that changes
continuously and requires appropriate planning strategies that involve (in a meaningful way) the
residents. Currently, the housing targets (performance goals) are reducing the approach to informal
settlements to a mere set of numbers (delivery target). The key strategy to address this challenge
is represented by collaboration and partnership between the local Government and all the other
main participants. There is a lack of understanding about the dynamics of informal settlements and
there is need for coordinating all the interventions from the different departments of the Municipality.
Moreover, the involvement of communities in the planning is generally poor and that implies a high
level of mistrust between Municipality and community. Communities are very different and thus
responses need to be diversified. Progressive and integrated human settlement policies can be

undermined by a focus on numbers (housing targets).

3 The “100 Resilient Cities” (100RC) Programme, pioneered by the Rockefeller Foundation was dedicated to helping cities
around the world become more resilient to the physical, social and economic challenges facing urban communities in the
21st century.




5. Conclusion & recommendations

South Africa has an agenda for slum management and response, particularly under the post 2015
UN Sustainable Development Goals (e.g. SDG11) and the Habitat 1l New Urban Agenda. This
paper sought to provide recommendations on how the above experiences and lessons learned from
‘good available practice’ in community-led approaches could be effectively incorporated into the
existing upgrading programmes, such as the new Integrated Urban Development Framework and
the efforts for city-wide participatory upgrading of informal settlements as part of the 100 Resilient
Cities initiative in Durban.

EThekwini municipality has currently ambitious targets to achieve due an increasing backlog on
housing delivery. Focus group participants claimed that there are currently about 535 informal
settlements, which translate to 25% of population in the KwaZulu-Natal province. Most informal
settlements are upgradeable and are already part of the urban form. The government perspective
on informal settlement demographics and policy suggests that conventional upgrading (i.e. state
funded housing with a full package of services) with tenure security and formal town planning is an
unviable solution due to: the increasing backlog; cost; complex land schemes; higher density; and
long-time scales. This is why an incremental, city-wide, partnership-based participatory upgrading
approach is proposed with lessons learned from communities that have undertaken (even partially)
aspects of community-led upgrading.

The ISULabaNtu project is currently under phase 5, which focuses on developing an integrated
“Collaborative environmental and construction management Toolkit” to enhance community self-
reliance in informal settlements. A review of the existing toolkits for informal settlement upgrading
showed two key gaps, namely the missing focus on community-led approaches and the need for an
integrated approach to housing and environmental management and gender. In fact, there is a
significant amount of discourse on participatory planning approaches and the importance of
including communities in the upgrading process. However, none of the toolkits proved to be geared
exclusively towards communities.

The vision is to develop a toolkit that seeks to go beyond participation and emphasises community
leadership. The idea is that the toolkit could assist communities define the process themselves and
then use bespoke tools to meet their unique needs. For example, an idea would be to create a
platform where communities involved in the ISULabaNtu project share their experiences with other

communities outside the scope of the project.




Finally, it is important to note that the level of a successful upgrading project is measured differently
between local authorities and communities. This is potentially why the government-led upgrading of
informal settlements is not providing the results intended. For eThekwini municipality, it refers mainly
to successful delivery of infrastructure and services. Empirical data from the two communities,
instead, revealed that a successful project is about full ownership of the upgrading, social cohesion,
livelihood development and tenure security (ultimately by obtaining the title deeds). This means that
upgrading is not just housing delivery but consideration and development of social fabric, such as
access to job opportunities, health facilities, schools, and public transport. EThekwini municipality
has practiced limited community led approaches and currently acts as a mere housing provider,
instead of being an enabler. It is therefore essential to build capacity and invest in further training in
both communities and local authorities by understanding the minimum preconditions that unlock

community participation in an upgrading project.
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Abstract

The rapid rate of urbanization and population growth resulting from rural-urban migration in
developing countries are the banes of cities challenged with increasing spatial requirements for
human activities, which exert pressure on limited land resources. In Ado-EKiti, Ekiti State capital,
Nigeria and Port Elizabeth, a major city in the Eastern Province, South Africa, people’s response to
livelihood strategies culminate into public space contestation in downtown areas. The study utilizes
a research methodology hinged on secondary data sourcing to build literature, and compliment
multi-stage sampling technique of digital socio-economic baseline data gathering and observation
from the field. Findings reveal that the cities developed from different socio-political settings, and
there are quantitative and qualitative inadequacies of public spaces in Ado-Ekiti, compared to the
abuse of some public spaces in Port Elizabeth. It was established that while the people meet their
livelihood needs, the high level of space contestation undermines the inclusivity of public spaces,
depletes green infrastructure and degrades the environment in the city cores. The study reproduced
for Port Elizabeth, the Urban Greenery Intervention Model developed for Ado-Ekiti (Ojo-Fajuru,
2018). These models form the basis for the formulation of public space reclamation and greenery
revitalisation programs geared towards urban re-naturalisation to attain conducive and inclusive
CBDs in the cities. The paper concludes that people’s participation is germane to the meaningful
socio-economic integration of the informal sector into the greening program to strengthen green
growth, propagate biodiversity, guarantee urban comfort and inclusivity. The paper argues that the
Model can be replicated in Global South cities having similar socio-economic challenges, to provide
cutting-edge solutions to sustainable human settlements.

Keywords: informal sector; space contestation; central business district; livelihood strategy; green
landscaping; urban inclusivity; sustainable settlements

1. Introduction

Urbanization is a global phenomenon of various dimensions. It has led to population explosion and
rapid growth of cities. According to World Bank (2018), currently over 4 billion people or more than
50% of the global population live in cities, and by 2050, it projected that the urban population will
double its current size, and nearly 70% of the world population will live in cities. The accumulation

of people and the agglomeration of physical and capital developments in cities, particularly in the
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Global South, led to ever increasing space demand for human activities, contestation of public
spaces and resultant socio-economic and environmental problems, most noticeable in the cities’
core areas. It is paradoxical that while the people engage in space contestation for livelihood
sustenance, the cityscape is negatively impacted and rendered unlivable. Touray (2014) observes
that much pressure on the immediate environment for daily livelihood lead to more poverty and
environmental related problems such as draughts, famine, air and water pollution, deforestation,
land encroachment and poor sanitation. This study is intended to investigate the causes and effects
of informal sector claims to public spaces, and issues arising from such space conflicts in central
area of cities, using Ado-EKkiti, Ekiti State, Nigeria, and Port Elizabeth in the Eastern Province, South

Africa as the case studies.

The context of this research comprises the identification and impact analysis of the socio-economic
and environmental effects of space contestation and informal sector activities in the central areas
of the cities. The study focuses on the lack of, or inadequacy, or misuse of open spaces meant for
green infrastructure in the environment and examines the physical impacts that the dearth of green
landscaping, or the excessive use of hard landscaping exert on the general environment in the
downtown areas. It also includes the survey of the existing situation to generate some socio-
economic baseline data, provide insight into peoples’ livelihood strategy, and evaluate the impacts
on environmental quality, given the inequitable space usage in the core areas of the two cities. It is
on these premises that the Urban Greenery Intervention Model developed for Ado-Ekiti (Ojo-Fajuru,
2018), was replicated for Port Elizabeth. The formulation of policies for public space reclamation
and programs for greenery revitalisation are derived from the models. These intervention programs
for the restoration of greenery in the CBDs are aimed at curtailing informal space contestation and

degradation, and thereby promote livability and inclusiveness in the cities.
2. Methodological framework

This research is a cross-continental qualitative comparative study, which was carried out in
successive stages of problem identification, statement of research problems, research questions
and obijectives, formulation of hypotheses, data collection with research instruments, data analysis
with the aid of statistical techniques, drawing of inferences, development of models, policy
recommendations and conclusion. The case study cities are Ado-EKkiti located in the West African
Region, and Port Elizabeth in the South African Region as shown in Figure 1 and Figure 2
respectively. These cities have divers socio-cultural, political, economic and environmental

attributes and trajectories, but their common denominator in this study is the informal sector




contestation and abuse of public spaces, which impact negatively on urban livability and the
environment. The study utilised research methodology hinged on secondary data sourcing to build
literature on the key issues and compliment multi-stage sampling technique of digital socio-
economic baseline data gathering and observation from field studies in the central areas of both

cities.

In Ado-Ekiti core or old traditional areas, Mathew, Odo-Ado, Orereowu, Ogbon Oba, and Igbehin
Streets were selected for the study. On the other hand, Russell, Govan Mbeki, Parliament and
Pearson Streets were selected from the Central District of Port Elizabeth’s city center. Some
digitized maps and empirical baseline data, socio-economic attributes and the existing state of the
environment in Ado-Ekiti were extracted from Ojo-Fajuru (2018). Satellite images of Port Elizabeth
were derived from the Internet and digitized to aid data gathering, analysis and presentation.
Relevant information was collected from Ado-Ekiti Local Government Area, Nelson Mandela Bay

Municipality, and other relevant published and unpublished sources.

Hence, the research dealt with the spatial structure of the study areas, the proportion of the land
use devoted to open space development in the city centers, livelihood and survival strategies as the
major causes of public space encroachment in the CBDs, effects of space contestation on public
spaces and the extent to which statutory provisions and extant rules have influenced this
development. Others include the assessment of government efforts in controlling encroachment and
reclaiming contested spaces for greening, and the establishment of any significant variation in these
phenomena in the downtown areas of the two cities. Research findings enabled the encapsulation
of the Intervention Model and the formulation of recommendations targeted at reclaiming

encroached spaces and
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revitalisation of existing ones, and devoting them to greening and incorporation of socio-economic

activities to promote equity and inclusivity, particularly in the core areas, and in the cities generally.

3. Conceptual underpinning

The informal sector activity is peculiar to Africa and the Global South. Roever (2016) posits that
street vendors are accorded the informal status as they are normally perceived to be operating on
public spaces contrary to state regulatory legislations. Since the Organisation for Economic Co-
operation and Development concluded that informal is normal (OECD, 2009), and the World Bank
declared that “a global agenda for jobs is needed” (World Bank, 2013, p. 38), the informal sector
activities have increased significantly. While informal employment accounts for over 50 percent of
total non-agricultural employment in most developing regions, rising to 66 percent in sub-Saharan
Africa and 82 percent in South Asia (ILO & WIEGO, 2013), more than half of informal workers in
most regions are self-employed (Vanek et al., 2014) as means of livelihood strategy. Roever (2016)
links street vending to poverty alleviation and suggests how cities can more effectively balance the
right to livelihood with the need to govern public spaces. This necessitates the new paradigm shift
for the integration of the informal sector into the mainstream development to promote the
inclusiveness and economic empowerment in human settlements. Since this view has been
established in a previous study (Ojo-Fajuru, 2018), the current study is intended to create liveable
cities by eliminating the negative aspects and ensuring that the livelihood of the informal sector is
safeguarded. The issues of inclusive green places, climate change mitigation and adaptation,
livelihood strategy, socio-economic integration, segregation and protection of pedestrians and free
flow of traffic along movement corridors and public places in downtown areas to attain liveable

African cities are central to this study.

Public spaces occur in various types, sizes, categories, functions and spheres of influence. Chiu
(2009) points out that the type, function, operational rules and regulations, and the prevailing social
norms determine people’s perception and usage of the public spaces. The Future of Places (2014)
views public space as a generic term used to refer to areas in the ‘public realm’ or ‘the commons’,
such as streets, squares, parks, open spaces/places and public facilities, among others. A public
space is where all citizens, regardless of their income and personal circumstances, can feel equal
and cared for, which underscore the need to adoption a public-space oriented urban strategy for the
achievement of the equitable city (Garau 2014). The availability of adequate quality public open

spaces in average quantity in the spatial structure of the human settlement is deemed important to




the attainment of the Sustainable Development Goals to the extent that the UN Habitat adopts the
existence of ample open spaces as an indicator. In so doing, the Organization acknowledges the
collective roles of private and public spaces in enhancing the functionality and identity of cities. This
forms one of the indicators for Goal 11 focusing on how to make ‘cities and human settlements
inclusive, safe, resilient and sustainable’, while Target 11.7 states that by 2030, parties should
‘provide universal access to safe, inclusive and accessible, green and public spaces, particularly for
women and children, older persons and persons with disabilities’ (UN Habitat, 2015, pp. 1-2). These
policy directives are targeted at providing inclusive, green open spaces for the people. Ojo-Fajuru
and Adebayo (2016) concord that a public space or open space becomes a social space when it is
available and accessible to the entire citizenry, irrespective of age, race, gender, class or creed.
Hence, a public space is construed as a facility that should be inclusive of all and sundry, rather
than being misused by one or few individuals or group to the exclusion of the majority of the
populace. This argument exposes the act of public space contestation, notwithstanding the citizen’s
right to the city. The need therefore arises to restore public spaces that promote welfare, equality,
social inclusion and meaningful landscape development in the ideal city. This forms the basis for
this study that is intended to examine the trend, threat and strength of informal sector activities in
relation to space contestation in the city centers and restore inclusive green places as platforms for
strengthening economic empowerment, aesthetic quality, social cohesion and environmental
sustainability in Ado-Ekiti and Port Elizabeth.

The central area of the city often constitutes the central business district within the oldest part of its
physical form and structure (Ojo, 1983). Many Nigerian traditional settlements, exemplified by
Yoruba cities such as Ado-EKiti, exhibit this characteristic morphological pattern of the King’s palace
and market forming the core area with other developments radiating in different directions (Ojo,
1966a; Ojo, 1966b; Dmochowski, 1990). Olujimi (2011) observes that these city centers, typified by
the presence of the traditional institutions, are surrounded by communal land to promote proximity
and effective interaction at reduced cost of transportation. In the South African context, ethnic and
racial segregation have ever been underlying attributes for the organization of physical, social, and
economic spaces in South African cities, which led to elements of race and ethnic spatial

segregation in the residential structure, and all facets of urban living. (Davis, 1981)

As the focal point of a city and usually situated at the center point for accessible transportation
network, the CBD is the commercial, office, retail, and cultural center of the city. The modern CBD
is a diverse region of the metropolis combining residential, commercial, educational, medical,
entertainment, cultural and public uses, and providing workplaces and institutions for government

workers, doctors, lawyers, directors, academics, bureaucrats, entertainers, and financiers. The CBD




is what people perceive when they think of a city's downtown area (Rosenberg, 2018). Designing
Building Wiki (2019) describes the CBD as the commercial and business centre of a city, otherwise
called the financial district, and has some distinctive attributes such as high daytime population,
high density development, high concentration of offices, financial institutions, high land values, and
the lack of, or the misuse public green spaces. CBDs are prone to the menace of public space
contestation, mostly for informal commercial and retail activities, taking advantage the daytime large
population and heavy traffic in this zone. The paradox is that while the informal sector engages in
various activities in public spaces to strengthen their livelihood strategies, their exclusive occupation
of these public spaces debars other people of their rights of access to the spaces, including
movement paths, have negative effect on the people and the environment. This study is aimed at
examining these effects and advocate for the reversal of the trend of inequitable public space usage

in the downtown areas of Ado-Ekiti and Port Elizabeth.

Livelihood strategies are the range of activities and choices available for the people to attain their
life goals. According to the Department for International Development, these include, but not limited
to, productive activities, investment strategies, and reproductive choices (DFID 1999), as well as
the totality of resources usage, intended actions and activities involved to make a living (DFID 2000).
Ellis (2000) views livelihood strategies as consisting of planned activities that men and women
undertake to build their livelihoods, which culminate to household survival. Succinctly put, the totality
of organized lifestyle choices, goals, values, and activities, which are shaped by the prevailing
physical, biological, economic, socio-cultural, political, legal, and psychological components form
livelihood strategies (Walker, Mitchell and Wismer, 2001). Eneyew & Bekele (2007) corroborate
that livelihood strategies are the various activities that households carry out to earn a living. The
concept of livelihood strategy is central to this study as it provides the lens through which the social
setting, patterns of behaviour and the modus operandi of the informal sector in public spaces in the
central business districts of Ado-Ekiti and Port Elizabeth can be critically evaluated. It provides the
yardstick for the analysis of the paradox that the city centers are negatively impacted by
environmental pollution, vegetal depletion, landscape degradation and carbon footprints through
activities bordering on the livelihood strategies of the informal sector on contested spaces. This
concurs with the findings of Ojo-Fajuru, Adebayo and Adebayo (2018b) that the selective integration
and effective control of informal sector activities in public spaces are guaranteed to strengthen the
attainment of livelihood strategies while promoting economic empowerment, urban inclusivity and

livability, social cohesion, and environmental sustainability in the cities.




Green landscaping is the propagation, utilization or preservation of natural vegetative elements on
the earthscape. The natural vegetative aspect is referred to as the green landscape. Such naturally
occurring soft landscaping elements are trees, shrubs, hedges, flowers, grasses, ground cover,
climbers, prostrates, woodland, forests, vegetation, recreational or organised open spaces,
gardens, parks, water bodies, swamps, watersheds and catchment areas (Ojo-Fajuru, Adebayo and
Adebayo, 2018a). The common attribute is that they all exhibit characteristic cooling effect on the
environment and constitute an important indicator in the assessment of the green city. The green
city development encompasses the strategies that protects, restores, and maintains nature and
ecological balance within urban communities. Williams (2000) describes the green city as the
intermingling of nature with urbanism to create civic, urbane, healthy, and inclusive living places.
Hence, the green city is a habitable place governed, not only by legislature but largely by nature to
emerge as a sustainable human settlement based on ecological balance, community self-reliance,
and participatory democracy. Olokesusi (2009) submits that green cities have generous landscaped
open spaces, parks, nature trails and reserves. Apart from the ecological services performed by
vegetation, nature also contributes to a happy and fulfilled life. Green spaces play crucial roles in
city sustainability through erosion and flooding control, purification of the atmosphere, and
microclimate modification (Oduwaye, 2014) Given the submission that a green city is synonymous
with a clean city, which boosts clean and efficient energy derived from renewable sources like solar
and wind, complemented by clean and accessible modes of public transport such as biking, hiking
and walking (Ojo-Fajuru, 2018), it is implied that the green city should be a healthy and inclusive
place. Such a city also has effective waste management, transport and building infrastructure. This
study is targeted at attaining the qualities of a green city that is not only richly endowed with beautiful
natural landscape, green spaces, clean, garbage- and litter-free streets, clean and unpolluted air,
clean potable water, effective solid waste and sewage management but also with ample and
inclusive public spaces for all. It is a truism that green landscaping, and green city concepts are the

bedrock on which this study is grounded.

In simplistic terms, inclusion means the state of a person or thing that is included, while inclusive is
the adjectival derivation that translates to including a wide range of people, things, ideas, and
entities (Oxford Advanced Learner’s Dictionary, 2000). An inclusive city can thus be viewed as a
place that exhibits a high level of inclusiveness, where the needs and aspirations of all citizens are
satisfactorily accommodated. The Collaborative for Inclusive Urbanism (CIU, 2014) views an
inclusive city as one in which all citizens are deemed important and are involved in a diverse range
of developmental activities, leaving no room for marginalization, which may undermine robust
interrelationships and scuttle innovative and meaningful development. The CIU believes that

inclusive cities are “more affluent and socially just’; affluent in the sense that they harness the




potential and capabilities of all and sundry to create wealth, and socially just as they embrace the
interests of the otherwise marginalized, and offer equal opportunities for socio-economic attainment.
Rhonda Douglas, the Global Projects Director for Women in Informal Employment: Globalising and
Organising (WIEGO), and the Coordinating Partner for the Inclusive Cities Project (ICP), a
partnership of membership-based organizations (MBOs) of the working poor, submits that:

[a]n inclusive city is the one that values all people and their needs equally. It is the one in which
all residents - including the most marginalized poor worker - have a representative voice in
governance, planning, and budgeting processes, and have access to sustainable livelihoods,
legal housing and affordable basic services such as water/sanitation, and electricity
supply...cities like these, however, are not achievable until informal workers can take their
rightful place at the decision table, voice their demands and be heard...[t]he partners share a
belief that to reduce urban poverty, we must reverse the current exclusionary trend taking place
in so many modernizing cities and instead foster (as the project’'s name insists) inclusive cities.
(WIEGO/ICP, 2014, p.5)

The CIU notes that inclusiveness checkmates socio-economic exclusion and resultant effects such
as urban decay, and militates against the partitioning of the city into “ghettos of despair without
opportunities for upward economic mobility”. Rather than placing an embargo on growth or
debarring avenues for redevelopment, inclusiveness promotes meaningful growth and sustainable
development, and shuns exclusivity and dislocation and the heavy financial burden that often
accompanies them. The inclusive city therefore eliminates exclusion and brings otherwise
marginalized activities into the center to join seemingly privileged activities, sharing mutual urban
space cheek by jowl (CIU, 2014). Harvey (2008) cited in Yan (2016) emphasizes that the right to
the city transcends the individualistic tendency or his accessibility to urban resources, but embraces
the collective citizens’ right to change themselves and as well be free to transform the cities. The
concept of urban inclusivity is relevant to this study as it seeks to ensure people’s right to the city

and redress inequality to pave way for sustainable settlement development.

The concepts of sustainable development and sustainable city form the cornerstone of this study. It
is widely accepted that unplanned urban physical development has undesirable implications,
especially in urban settlements. The issue of sustainable human settlement has become so
paramount that its principles were entrenched in the Millennium Development Goals (MDGS)

adopted by world leaders in 2000, and revisited at the World Summit on Sustainable Development




in 2002, and currently repackaged as the Sustainable Development Goals (SDGs), targeted at 2030
(UN Habitat, 2015). In the planning of a sustainable city or eco-city, the impacts that it will have on
the environment are considered from the inception. Its inhabitants are dedicated to minimizing
energy, water and food inputs, as well as reduce waste outputs such as heat generation, gaseous

emissions, and liquid discharge into the environment.

With the application of industrial ecology in its planning, the sustainable city is designed to be self-
reliant less dependent and self-sufficient in food supply and renewable energy sources. The
sustainable city aims at making minimal input into the climate change syndrome by lessening its
ecological footprints through land use efficiency, pollution abatement, waste reduction, recycling
and conversion to energy. The concept of the sustainable city is central to this study as it seeks to
strike a balance between all sectors of the city, using its social, economic and environmental
attributes to provide and ensure healthy, equitable, efficient and inclusive living for present and

future residents in Ado-Ekiti and Port Elizabeth.

Unplanned urban physical development is having undesirable socio-economic and environmental
impacts, especially in the urban settlements of developing countries. Given its definition as
development that caters for the survival requirements of the present generation while safeguarding
the interests and needs of future generations (WCED, 1987), sustainability embraces cultural,
social, economic, political and ecological issues of human survival in an enduring global
environment. The blunt implication of sustainability is that the world and its sensitive nature should
be enjoyed and conserved by mankind, and passed on from generation to generation. The concept
of sustainable development could be applied to curtail these challenging problems and to guarantee

a secure future in Ado-Ekiti and Port Elizabeth.

4. Research results analysis and findings

Out of the 660 gquestionnaires administered in the core area of Ado-EKiti, 652 were collected. These
were sorted and only 585 questionnaires were accepted for SPSS collation and analysis, translating
to a response rate of 88.64%. In 1996, following the creation of Ekiti State from the old Ondo State
in Nigeria, Ado-Ekiti assumed the dual role of headquarters of Ado-Ekiti Local Government and the
state capital. The city experienced unprecedented concentration of land use activities that stimulate

population growth and generate a high volume of vehicular and pedestrian traffic. Economic




activities in Ado-EKkiti fall within primary production like farming, fishing, and hunting; secondary
production like manufacturing and processing; and tertiary employment such as the civil service and
professional service. The fourth category is the informal sector dominated by the self-employed
engaged in trading and service activities as survival strategies in response to widespread youth
unemployment and economic downturn. Many economic activities are concentrated in the CBD and
other major streets and hierarchies of roads. The space required for human activities and movement
puts pressure on land resources, and in the face of ineffective policy enforcement, leads to

encroachment and contestation on public spaces in the fledging capital city (Ojo-Fajuru, 2018).

The observation and unstructured interview methods were used to gather information about the
availability, existing state and usage of public open spaces in the selected streets in the central area
of Port Elizabeth Metropolitan City, the nodal city in the Nelson Mandela Bay Municipality. The city
is located on the Sunshine Coast and boosts of the busiest port as well as bathing and surfing
beaches in the Eastern Cape Province of South Africa. Bainbridge et al (2009) observe that the
downtown area of the city was almost run down resulting to the relocation of some important
commercials, catering and hospitality establishments to suburban shopping precincts such as the
Broadwalk and Dolphin’s Leap. The construction of the Nelson Mandela Stadium at the northern
part of the city center for the 2010 Soccer World Cup provided a facelift for the derelict North End
and Central.

4.1 Spatial structure and availability of public open spaces in the cities

The study examined the spatial structure in Ado-Ekiti and Port Elizabeth and assessed the
availability, existing situation and usage of public open spaces in the city. Findings revealed the
dominance of residential land use in the spatial structure of Ado-EKkiti, whereby three distinctive
morphological zones were identified. These are the core or old areas (COAS) in the city center, the
new development areas (NDA) and the planned residential areas (PREs) as shown in Figure 3. The
lack of planning in the core and new development areas contrasts sharply with the PREs on the

peri-




Figure 3: The spatial structure of Ado-Ekiti, dominated by residential land use and planlessness in

the core area of the city.

Source: Drawn by the Researcher based on field survey, July 2015.
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urban fringes of the city. Beyond this, the city expands uncontrollably into the surrounding region
with attendant vegetal destruction and no conscious replacement, resulting in insufficient green
spaces. The study established that the central area of Ado-Ekiti lacks adequate public spaces and
sufficient greenery in the urban web as shown in the 3D satellite imagery in Figure 4.

On the other hand, Port Elizabeth is a well-planned city with three geographic areas, viz: the
downtown areas called Central, the new development areas (NDASs) and the extensive coastal area
as depicted in Figure 5. Unlike the central area of Ado-EKkiti, the research shows that Port Elizabeth
Central is endowed with ample green spaces, adequate public spaces and functional green
infrastructure within the city morphology as depicted in the 3D satellite imagery in Figure 6.
However, ethnic and racial segregation have ever been underlying attributes for the organization of
physical, social, and economic spaces in South African cities, which led to elements of race and
ethnic spatial segregation in the residential structure and all facets of urban living (Davis, 1981).
Port Elizabeth is not an exception to this phenomenon that has shaped the morphology and

characters of South African cities along racial lines.

The baseline survey that examined the socio-economic attributes of residents in the study area
found more males than females in the sampled districts of Ado-Ekiti. Moreover, since household
heads were preferred as study respondents, more male than female residents participated in the
study. The majority of the respondents fell within the 30 to 59 years age group constituting 63.03%
of the sample in the COAs, 70.41% in the NDAs, and 83.54% in the PRESs. This is the economically
productive group. More respondents in the core areas than in the PREs fell into the older age group;
older people tend to be more conservative in their outlook. Married people made up 69.43% of the
respondents; this is likely to lead to a steady natural population increase in the study area. Similarly,
in Port Elizabeth, the study reveals more males than females in the selected areas of the city. This
is obvious in the gender of persons using the parks, open spaces and streets in Central, who are

mostly males of colored and Afrikaans ethnic group.
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Figure 5: Map of Port Elizabeth showing the city center and the planned surrounding suburbs and

coastlines.

Source: RoomsForAfrica.com 2019

Fiure 6: 3D satellite imagery revealing the intricate s

Source: Extracts from Google Earth imagery (2019).

patial structure of Port EIizbeth Central.



4.2 The dimensions of informal sector encroachment and contestation on public spaces

in the cities

The study revealed that at a rate of 55.21%, there is a high tendency to encroach on or develop
public spaces into makeshift or permanent structures, mainly for commercial purposes, without
permission in the downtown area of Ado-Ekiti. Informal commercial activities along major roads,
minor roads and access points, including sidewalks and even roadways were recorded in 61.02%
of the core area, which is the highest compared to other zones of the city. Other uses which the

encroached setbacks

and open spaces are put are residential purposes (15.17%), informal, illegal workshops, light
industrial activities and services (9.44%), and religious use (8.56%). Furthermore, 5.12% of
encroached setbacks and open spaces are used as refuse heaps, while sundry uses account for
6.5%. On the other hand, informal traders operate in public spaces in the central area of Port
Elizabeth, while parks and green spaces are littered or defaced with uncollected refuse, and are

often dominated by youth, mostly men within the age range of 18-35 years.

Furthermore, greenery, circulation spaces, pedestrian movement and recreation areas are steadily
reduced at the expense of environmental sustainability. As stated in the literature, the development
conflict between equity and ecology, the property conflict between equity and economy, and the
resource conflict between ecology and economy in the sustainability triangle (Campbell 1996) are

evident in these cities.

4.3 Factors responsible for encroachment and contestation on public spaces and the

effects on the environment in Ado-EKkiti and Port Elizabeth

The study found that 92.24% of encroachment on setbacks and open space resources in Ado-EKiti
is illegal. The reasons identified by the respondents included ignorance (34.65%), while nearly a
third (31.77%) blamed it on the failure of government organs to ensure compliance with
development regulations. Other factors identified were people’s desire to engage in productive
activities to improve their financial situation and circumvent livelihood and survival challenges
(15.19%) as shown in Figure 7, increasing human activities that requiring space (13.16%), and the
nefarious activities of land speculators (4.48%). The study established that illegal and substandard
developments hinder pedestrian movement and vehicular traffic flow, endanger lives and property

while degrading the environment in Ado-EKiti.




Figure 7: Informal trading activities contesting and commercialising building frontages, setbacks
space earmarked for greenery as well as the roadway along Igbehin Street is a common sight in the
core area of the capital city.

Source: Field survey, July 2015.

Field study reveals that in Port Elizabeth, the misuse and abuse of available open spaces and parks
are illegal, while majority of respondents hold service providers responsible for inefficiency. A
handful of respondents blamed it on the failure of the Municipal Government to monitor the public
spaces and forestall the perpetration of illegal occupation and degradation. Research findings
established dereliction of service duties in the areas of waste collection and management as well

as park monitoring and maintenance.

Asked to describe the effects of the high magnitude contestation of public spaces on the general
structure of the city environment, 24.80% of the respondents in Ado-Ekiti were of the opinion that
there were negative consequences, while 22.70% agreed that encroachment hinders the
segregation and free flow of pedestrian and vehicular traffic along traffic corridors in the city.
Furthermore, 22.00% of the respondents linked encroachment on setbacks and open spaces to the
downgrading of health and living standards, and 17.37% felt that it poses serious threats to the
security and safety of lives and property as the makeshift structures inhibit clear views and provide
havens for criminals. However, only 8.11% of respondents linked such encroachment to the
hindrance of relaxation and recreational opportunities in the city. The research established that




public space contestation subtracts greenery, degrades the cityscape, and inhibits free circulation
along movement paths, while impacting negatively on health, wellbeing, security, livability and

inclusivity in the State capital.

~

Figure 8: Green space strewn with litter and un

 Sesle. B _
collected refuse along Parliament Road, near the

Donkin Reserve and Pyramid, Central, Port Elizabeth.

Source: Field survey, April 2019

In Port Elizabeth, majority of the respondents agree that space contestation and misuse constitute
major environmental problems and hindrance to relaxation and recreational opportunities in the
Central district as shown along Parliament Road in Figure 8. The study established that contestation
and abuse of public spaces aggravates carbon footprints, impacts negatively on the environment

and residents’ quality of life in the heart of the port city.

Findings show that in terms of the ineffectiveness of government action to curb encroachment in
Ado-EKkiti, 14.95% of the respondents felt that the government lacks the willpower and enthusiasm
to prosecute proven offenders. This inertia encourages further encroachment on setbacks and open
spaces. Only 24.06% of the respondents confirmed that structures that encroach on setbacks and
open spaces are demolished. As depicted in Figure 9, this exposes the failure of the Ekiti State
Development Control Agency to prevent or promptly remove illegal or encroaching structures or
development as soon as they appear. It sends the wrong signal to residents; the result is commercial




activities that have spilled over setbacks and drainage channels onto the roadways in busy streets.
The implication is that the lack of sufficient greenery to protect the environment against solar
radiation and absorb carbon, aggravates the heat island syndrome in the hot tropical climate in the

city.

Figure 9: Marked for demolition along Matthew Street in the central area of Ado-EKkiti since

November 2013, this makeshift illegal structure is still standing and in use nearly six years after.

Source: Field Survey, July 2015

Figure 10: Typical illegal occupation tantamount to contestation, misuse, abuse, and degradation of
public green space, hindering recreational opportunities and inclusive usage of Horse Memorial
Park at Cape Road and Rink Street Junction, Central Port Elizabeth, and remains unchallenged by
the Nelson Mandela Bay Municipal Authority.




Source: Field Survey, July 2015
5. Summary of findings

The study established that the central area of Ado-Ekiti is dominated by unplanned residential
districts in the spatial structure that lacks adequate public green spaces and sufficient green
infrastructure in the urban web. In contrast, the research shows that Port Elizabeth is generally
well-planned with extensive coastlines, and Central, the downtown area is endowed with ample
green spaces, adequate public spaces and functional green infrastructure within the city
morphology. Findings reveal that illegally built structures were used for informal activities mostly
commercial, and resulted in the heavy commercialization and degradation of contested public
spaces in Ado-Ekiti.  The research shows that informal traders operate in public spaces in the
central area of Port Elizabeth, while streets, green spaces and parks are littered or defaced with
uncollected refuse. It was revealed that the predominant users of most of the parks in Central are
male youth of the black and colored ethnical background, which have implications on inclusivity,
recreation and livability in the city center. The study argued that the people engaged in space
contestation and encroachment as a means of livelihood and survival, while the informal sector is
largely unorganized and virtually neglected by government. It was established that public space
contestation and encroachment may provide avenues for livelihood strategies, the impact on the
environment is degrading with negative effect on social inclusion and landscape sustainability in the
cities. The research established the incapability of development control organs to resist or redress
numerous cases of public space contestation and encroachment, which subtract greenery from the
city landscape and reduce urban livability and inclusiveness. The study made it clear that
government needs to redouble its efforts to achieve zero tolerance of encroachment, re-establish

lost spaces and greenery in the environment and make the cities great liveable and inclusive places.

5.1 A Model for Comprehensive Greening and Urban Spatial Intervention
African green cities.

The concepts of green city, smart city, inclusivity, livability and sustainable development are crucial
to this research, which entail the application of smart growth approach to promote efficient use of
resources, inclusive growth and green growth to attain the liveable, clean and green cities for all.
The operationalization of these and other relevant concepts necessitates the adoption of peculiar
spatial planning models that would reorder the trend of inequitable space usage and unwholesome

state of landscape in Ado-Ekiti and Port Elizabeth without undermining socio-cultural values. This




is departure from earlier practices of adopting foreign spatial models in Africa, which have not
yielded




Figurell: Strategic Urban Greening Intervention Model for Socio-Economic and Environmental Sustainability in Ado-Ekiti Green City.

(Source: Ojo-Fajuru (2018), p. 388.)
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appreciable results as they were state-centered and foreign driven (Akinola, 2014). The argument
is that communities and cultures vary from place to place, and according to Tocqueville (1966) cited
in Akinola (2014), people always bear some marks of their origin, and the fact that a model worked
in the Western World is not a guarantee that it will work exactly the same way elsewhere (Akinola,
2008). It was on this basis that a strategic urban greening intervention Model was developed for
Ado-EKiti to evaluate dysfunctional policies, their negative fallouts and the interventionist approach,
tools and methods devised to eliminate negativity for positivity and generate green products and

outcomes (Ojo-Fajuru, 2018).

5.1.1 The Ado-Ekiti model of comprehensive greening and urban spatial intervention

The Ado-Ekiti model of urban greening is anchored on some elements of the green city model. It is
through its guidance that the City Greening Masterplan is drawn. The model addresses the need to
see the physical existence of man in the realms of economy, livelihood and survival strategy as
important factors militating against sustainable green landscape within the context of the city
environment. While it is pertinent to make man comfortable in his natural habitat, it is equally
important to ensure that the environment is safeguarded from misuse and abuse that are capable
of disrupting natural processes thereby undermining inclusivity and social cohesion. This
underscores the indispensability of proper planning, control and maintenance to ensure checks and

balances toward the attainment of a clean and liveable environment in the city.

This culminates to the development of the Strategic Urban Greening Intervention Model for Socio-
Economic and Environmental Sustainability in Ado-Ekiti Green City as shown in Figure 11). Itis a
localized but adaptive spatial and administrative model that recognizes human livelihood, poverty,
survival strategies, citizen’s culture, values and aspirations. Other relevant issues are health, space
usage, the informal sector, economic impacts, ecological settings, environmental issues such as
climate change, water, flooding, greenery, as well as government policy and administration in
relation to land use, overall landscape and environment of Ado-Ekiti and its metropolitan region.
The Model is structured into successive zones such as the dysfunctional policy zone, the negative
zone, the intervention zone, and the positive zone. It is based on this intervention Model that the
comprehensive urban greening masterplan for Ado-Ekiti was formulated to encapsulate policy
directives and programs for attaining overall socio-economic and environmental sustainability in the

capital city of Ekiti State.




Figurel2: Strategic Urban Greening Intervention Model for Socio-Economic and Environmental Sustainability in Port Elizabeth Green City.

(Source: Adapted from Ojo-Fajuru (2018), p. 388.)
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Replication of the Strategic Urban Greening Intervention Model for Socio-Economic

and Environmental Sustainability in Ado-EKkiti Green City for Port Elizabeth

The Strategic Urban Greening Intervention Model for Socio-Economic and Environmental
Sustainability developed for Ado-Ekiti Green City is versatile as it can be replicated, not only
in other cities in sub-Saharan Africa, but also in the Global South, given that there is similarity
in nature of activities and phenomena inherent in the cities (Ojo-Fajuru, 2018). The research
established the common occurrence of public space contestation and encroachment with
similar attributes in the core area of Ado-Ekiti and Central Port Elizabeth. It was revealed that
people usurp public spaces to meet livelihood and survival strategies, which culminate to
environment degradation, social divide and exclusion of various magnitude in the cities. Given
the similarity in the nature of the problems identified by the research in the two cities, the Ado-
Ekiti Model was adapted for Port Elizabeth to redress issues militating against social inclusion,

livability and landscape sustainability in the city.

5.1.2 The Strategic Urban Greening Intervention Model for Socio-Economic and

Environmental Sustainability in Port Elizabeth Green City

The typical succeeding stages of the Model are the dysfunctional policy zone, the negative
zone, the intervention zone, and the positive zone as shown in Figure 12. The dysfunctional
policy and the negative zones of the Model take cognizance of apartheid background and
effects on the physical and social fabrics, among other attributes of the city. These provide
insight into the underlying factors affecting the attainment of socio-economic and
environmental sustainability in the city, which culminate into the intervention and positive
zones of transformative green growth and green economy to promote urban livability, social

cohesion and integration.

5.1.3 Recommendations for the implementation of the Ado-Ekiti Comprehensive
Greening and Spatial Regeneration Intervention Plan: with reference to the Central Area
of the City

The reclamation of encroached setbacks and open spaces, and their utilization for green
landscaping and the incorporation of socio-economic activities to create great places that
promote livability, inclusiveness and a sustainable landscape in Ado-Ekiti was the main thrust

of this research study. With appropriate public support and participation, the ugly state of the




environment could be addressed and reclaimed spaces could be re-established and

maintained as green places in the capital city.

It is against this background that recommendations and policy directives are made to achieve
the main goal of the Ado-Ekiti Green City Masterplan, within which the city center is
considered. It is aimed to adopt green landscaping as a tool to transform recovered setbacks
and open spaces to create parks, squares, gardens green spaces, greenways and
promenades that enhance environmental quality and promote aesthetics, livability and
inclusiveness in the city center as shown in Figure 13. The concept of catchment area was
used to locate newly created squares within the sphere of influence of the city center, given

the centrality and wider array of high-level services offered.

Site for proposed
shopping mall

Figure 13: The structural greening plan with proposed squares and nodal points in the core
area of Ado-EKkiti.

Source: Ojo-Fajuru, 2018, p. 399.




The entire informal commercial activities and services previously operating on reclaimed
setbacks and open spaces along the linear corridors, defacing the city, are relocated and
organised at nodal points associated with the squares. The determining factor for the location
of the nodal points also took cognizance of the minimum walking distance between 300m to
500m, which can be covered by foot within three to ten minutes. The nodal points will be
accessed by major roads and serviced by public transport system. This addresses the
challenges of transportation by ensuring unhindered ingress and egress to enable the people
carry out commercial and shopping activities within the vicinity of their homes. This is to ensure
convenient access, shared use and variety of services in the squares and parks to
accommodate the informal activities taken away from the roadsides and streets in the green
layout. The longer the distance to the facilities, the greater is the tendency for the people to
return to the streets. In Africa, socio-economic aspect and livelihood strategy cannot be
divorced from the success of any planning instrument and regulation, failing which the people
will resort to open space encroachment along the streets and activity areas with the
byproducts of environmental pollution. The informal sector inclusion will ensure the
restructuring of the typical African system from a negative hindrance to be a contributing factor
to the functionality of the built environment. This will discourage the phenomena of motivated
linkages inherent in the recurrence of public space contestation, encroachment and
degradation in the city. It will proof the sanctity of the people’s opinion that greenery alone is
incomplete without the socio-economic aspects and livelihood, which are very important to the
success of a smart city that maintains the green setbacks and open spaces in accordance
with building regulations and bye-laws. These proposals will ensure convenient transportation,
reduce carbon footprints, inculcate effective environmental protection, enhance inclusivity and
livability, promote sustainable socio-economic development and guarantee the reinvention of

the city center and the entire Ado-Ekiti municipality as great place.

5.1.4 Recommendations for the implementation of the Port Elizabeth Comprehensive
Greening and Public Space Monitoring Intervention Plan: with reference to the Central
Area of the City

While the research established the availability of public green spaces in Port Elizabeth, it
exposed associated social exclusion occasioned by the misuse and abuse of these spaces,
particularly in Central. In order to achieve the research goal targeted at equitable public space
usage to promote livability, inclusion and sustainable landscape in Port Elizabeth,
recommendations were made in form of a Comprehensive Greening and Public Space

Monitoring Intervention Plan, putting into context the Central Area of the City. The Plan was




based on the Strategic Urban Greening Intervention Model for Socio-Economic and
Environmental Sustainability in Port Elizabeth Green City, developed from this study. The
targeted outcome of the greening and public space monitoring intervention programs are
green growth and green economy; functional, orderly and structured green spaces; clean and
aesthetic city; green urbanism, new pedestrianism and green infrastructure, as well as
inclusive growth and liveable environment. Other crucial outcomes that indicate the success
of the Comprehensive Greening and Public Space Monitoring Intervention Plan through the
eradication of public space contestation include land provision for housing, agricultural and
industrial uses, affordable site and service schemes, low income/low cost housing projects,
guantitative and qualitative housing delivery, as well as the upgrading or redevelopment of
informal settlements to fill the housing gap in the city. Youth education, literacy, development,
empowerment and capacity building, integrated with urban agriculture, gardening and
equitable wetland usage would generate employment and create wealth for improved living
standards. The development of commercial precincts provides vital urban basic support
services and products, which is guaranteed to strengthen the value chain of infrastructural
facility development and economic diversification. The successful implementation of this
Intervention Model and Plan, backed by enabling legislation, will eradicate space contestation
and informality, enhance inclusivity and livability, inculcate effective environmental monitoring
and protection and promote socio-economic development. The development of extensive
green spaces will boost carbon sequestration and, in turn, abate global warming and climate
change, and ensure sustainable landscape to reinvent Central in particular, and the totality of

Port Elizabeth municipality as Clean and Green City.

6. Conclusion

The argument for public space contestation is that the space belongs to all, hence those that
usurp or trade in public spaces should be allowed the right to the city. The need thus arises to
provide accessible space to integrate the informal sector as part of the organic entity of the
city to protect greenery, alleviate poverty and inequality, strengthen social cohesion and boost
economic empowerment. This research investigated the factors that contribute to the various
dimensions of public space contestation, and proffer meaningful recommendations to ensure
green growth, equitable space usage and improve livelihood strategy, urban livability, social
cohesion and inclusion, urban landscape and aesthetic quality, and climate resilience in Ado-
Ekiti and Port Elizabeth. It is highly expected that an inclusive greening and effective
monitoring and maintenance programs will maximize equitable space utilization, ensure

proper monitoring, enhance the local economy, and upgrade the status of the cities to green




and great places. There is a need to ensure and maintain effective public participation based
on the readiness of the people to take active part in inclusive greening programs to achieve
an overall sustainable landscape development. This bodes well for successful transformation

and reinvention of Ado-EKkiti and Port Elizabeth as great green cities of the future.
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Abstract

This study uses the Hopley Farm Settlement in Harare, Zimbabwe, to explore the dynamics
in planning for co-production through innovative technology for accessing water and sanitation
in informal and city-edge settlements. Specifically, we investigated ways in which innovative
technology can be mainstreamed through the development of an understanding regarding the
strategies employed and the gaps filled by residents in the planning and development of
informal and city-edge settlements. Based on the phenomenological research design guiding
the study, data were collected through document reviews. Key informant interviews,
triangulated with in-depth interviews with residents, while focus-group discussions with
residents from Hopley were also conducted. Emerging from the study are the dynamism and
complexity associated with city-edge and informal human habitat systems. Such complexity
manifests in emerging settlements that are thriving, yet disconnected from the existing formal
and collapsing water and sanitation infrastructure. Therefore, the community has employed
technologies and strategies to access water and sanitation, thereby showing that people are
not just spectators of development. It seems that the government is reluctant, or is not willing
to tap into the opportunities presented by innovative technologies employed by the residents
in working towards facilitating access to adequate water and sanitation. The paper argues that
adequate water and sanitation provision may be achieved through co-production mechanisms,
as well as the transformation and reform in the political will and legislation guiding the planning
of human settlements.

Keywords: Hopley Farm, Co-production, Innovative Technology, Human Settlement, City-
edge settlement

1. INTRODUCTION

Over the past decades, there has been increasing emphasis on embracing innovative
technologies to achieve sustainable development in different areas of development (Mulder,
Ferrer & Van Lente, 2011:2; United Nations, 2013). Likewise, innovative technologies are
adopted in the context of human settlements, especially when settlements lack basic services
and are disconnected from the formal grids and networks of services such as water, electricity,

and sanitation (Morato et al., 2011). Innovative technology is defined as technology that is
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new, advanced and creative. The Centre for Development and Enterprise (2013:2) argues,
“innovative practices in urban development can help improve access to the cities and address
informal settlements”. Therefore, innovative technology proves to be a pathway through which
informal settlements may be planned and developed to promote human well-being, as
espoused in Sustainable Development Goal 11 and the New Urban Agenda (Parnell, 2016).
Ironically, little attention is paid to embracing innovative technologies aimed at promoting
residents’ access to water and sanitation in informal settlements of the Global South (Morato
etal., 2011). For example, the guidelines for mainstreaming innovative technologies to
promote the functioning of informal settlements seem to be missing from the urban planning

discourse and human settlement policy in Zimbabwe.

This paper explores the strategies that have been employed by residents in the Hopley Farm
Settlement (hereafter ‘Hopley’), drawing lessons from the nature of these innovations and how
they can be upscaled to effect sustainable development. The paper further argues that
planning for co-production through innovative technologies contributes significantly to the
sustainability of human settlements. However, there are barriers to this success, such as lack
of political will, funding mechanisms and planning ideologies that inform human settlement

planning within a particular context.
2. Characterising informal and city-edge settlements

An informal settlement is an unplanned settlement. It has informal or insecure property tenure;
lacks infrastructure, services and registration, making it unrecognised by government; and has
a vulnerability for the inhabitants who are the most marginalised (UN-Habitat, 2015). In this
paper, city-edge settlements refer to settlements outside the city boundary demarcated by the
local authority as the area wherein they provide infrastructure and services. City-edge
settlements are also associated with sprawling forms and located far from the city core, which
makes it expensive to connect to the infrastructure networks. City-edge settlements may not
necessarily be informal, but even when they are planned they may be lacking services, which

then make them informal settlements.

2.1 Water supply and innovative technology in informal and city-edge settlements

Water supply is essential to sustain any settlement and has to be accessed from improved
sources, which include piped water, boreholes or tube wells, protected wells, protected
springs, and packaged or delivered water (WHO/UNICEF, 2017:8). Informal and city-edge
settlements are usually not connected to formal water systems and residents resort to

alternative water sources that are usually unsafe and compromise their well-being (Kwizera,




2014). Introducing and adopting new approaches to water supply in informal settlements have

become crucial (Brown, Leder & Wong, 2017).

Button (2017) illustrates how residents in the middle-class areas of the city of Mumbai secured
water supplies through rainwater harvesting technologies. Similarly, Enninful (2013)
demonstrates how rainwater harvesting is a sustainable water supply strategy capable of
alleviating water problems for low-income housing in South Africa. Rainwater harvesting is
favoured due to the ability to collect rainwater, thereby reducing the strain on conventional
infrastructure, such as the rainwater harvesting solar pasteurisation treatment systems used

in an informal settlement in Stellenbosch (Reyneke et al., 2017).

Local authorities are increasingly exploring other alternative sources such as groundwater.
The cities of Johannesburg, Tshwane, Durban and Cape Town have introduced groundwater
as a valuable resource, although the use of groundwater remains unregulated (Armitage et al.,
2015). The extraction of groundwater requires innovation; for example, Kenya uses solar
energy to activate a pump that extracts groundwater and distributes it through a payment
system that is managed locally (United Nations, 2013).

Groundwater is the major source of water in informal and city-edge settlements; yet it is usually
polluted and not safe to drink. For example, the groundwater in Cape Town is alleged to be
polluted by cemeteries, wastewater treatment works, landfill sites and informal settlements
(Kretzmann, 2019). This polluted water fails to augment the water needs of the community.
The community should adopt innovative technologies to cleanse and purify such water for use.
Ecosystems such as wetlands that act as natural filters may be used to purify groundwater
(Ahn & Schmidt, 2019). Furthermore, the solar-powered water purification technology invented
by the Massachusetts Institute of Technology (MIT) and used in a Mexican village to purify

drinking water (Matroos, 2018), may also be put to use to purify drinking water.
2.2 Sanitation and innovative technology in informal and city-edge settlements

The most preferred sanitation facilities and systems should not be shared with other
households. Excreta should be treated and disposed of in situ, stored temporarily and then
emptied, transported and treated off-site, or transported through a sewer with wastewater and
then treated off-site (WHO/UNICEF 2017:8). However, the large and dense concentrations of
people in urban areas make it difficult to decentralise sanitation systems. To empty the septic
tanks when they are full may lead to human exposure and contact with faecal matter; hence,
centralised sanitation systems are ideal in urban areas (Satterthwaite, 2016:100;
Satterthwaite, Mitlin & Bartlett, 2015).




Informal and city-edge settlements are usually located far from the reticulated water systems,
which makes it difficult to operate conventional sewerage systems. In this regard, some
proponents have advocated decentralised sanitation facilities, but acceptance remains low.
This remains an area to be explored with regard to human settlements (Chirisa et al., 2016).
Another issue concerning the provision of sanitation services in urban settlements is the
tension of funding that confronts local authorities and, ultimately, the need to uphold certain
standards. These standards usually exacerbate the dilemmas in sanitation provision (Banana
et al., 2015).

Nevertheless, innovative technologies such as dry or waterless toilets may be employed to
enable the decentralisation of sanitation facilities in informal and city-edge settlements. The
waterless toilets popularised by the Bill & Melinda Gates Foundation (2019) provide an

alternative where water is limited.

Another alternative innovative technology is composting toilets that operate independently of
water supply and sewerage connections while providing safe and hygienic sanitation (Berger,
2009). This works like a pre-treatment system where bacteria and chemicals decompose the
faecal matter through an aerobic biodegrading process with, minimum environmental pollution
(Zavala, Funamizu & Takakuwa, 2005).

Incinerating toilets uses different sources of fuel, from electricity, gas or fossil fuels to
incinerate the excreta into ash (about a tablespoon of ash per sitting). This waterless system
may be more expensive, but it is odourless and does not require any additional chemicals
(Trulli, Torretta, Raboni & Masi, 2013).

3. Co-production mechanisms

The success of innovative technologies is best achieved through engagement with and among
different players through co-production, including both individuals and organisations
collaborating with government agencies in the design, production, use and management of
public services (Alford, 1998:128; Poocharoen & Ting, 2015). Watson (2014) considers this
as state-society interaction, which has received little attention in the discourse of urban
planning. Watson argues that recently, cases from the Global South contexts offered
possibilities for adding to planning debates and shifting planning theory from the Global North
to become truly international. Resource constraints usually suppress the success of adoption,
introduction and management of innovative technologies. Such constraints may be overcome
through co-production where non-governmental institutions (NGOs) and the private sector
may contribute to service delivery by means of innovative resource mobilisation, financial or

personnel assistance. Furthermore, partnerships between universities and research




institutions, such as the MIT and Stellenbosch University, who collaborate with local authorities

in innovative technologies, have become critical.

The success of co-production depends on the government. Mehta (2014) highlighted that
inasmuch as policy rhetoric focuses on rights and equity; the reality is that utility and efficiency
are largely dominant which in most cases sideline the interests of the marginalised
communities. The result is what Harvey (2018) refers to as ‘alienation’, which occurs where
the private sector sees no incentive in investing in water supply in areas where the poor reside.
Such areas are thus referred to as unprofitable markets (Marson & Savin, 2015:27). In the
end, they remain unserviced, and residents normally resort to the use of alternative water
sources, which include rainwater harvesting, shallow wells or water vendors (Matamanda,
Dzvimbo & Kadebu, 2017:96).

4. Methodology

This study adopted a phenomenological research design that is concerned with the exploration
of the lived experiences of the respondents (Creswell, 2014). The phenomenological research
design enables a description of the realities as experienced by the respondents. In this way,
this research design enabled us to explore the experiences of the residents in Hopley farm
with regard to water sources and the challenges they face. Data were collected through
observing and photographing the state of the infrastructure and how residents accessed water
and sanitation. Key-informant interviews were held with purposively selected officials from the
City of Harare, Department of Physical Planning, five private planners, and three
representatives from NGOs. In-depth interviews were conducted with 15 randomly selected
residents, while the questionnaire was also administered among 450 residents from Hopley.
Ethical consideration was maintained through informed consent, the anonymity of the
respondents, and free will of participation without coercion. Various Acts and the Constitution
of Zimbabwe were reviewed. Content and thematic analyses were used to analyse the data
as outlined by Tracy (2013).




5. Results

51 Background to Hopley Farm Settlement

Hopley is a city-edge settlement located 16 km from the central business district of Harare
(Figure 1). Informality had been the major challenge of urban planning in Harare and the
situation went out of hand in the early 2000s. People were displaced from different areas and
had to be accommodated, which compelled the government to initiate Operation
Murambatsvina (also known as Operation Restore Order). Hopley was thus established in
2005 by the government of Zimbabwe, without providing any basic services to the allocated

stands.

Two statutory plans were supposed to give effect to the development of Hopley, namely the
Harare Combination Master Plan (HCMP) and the Local Development Plan (LDP31). The
HCMP prescribed a southward expansion of the city, which was consequently formulated into
a plan through the LDP31 to advance urban development through superseding the provision
of the approved outline plan of 1959 and the Harare Rural Town Planning Scheme in the
south-eastern section adopted in 1973, and which largely restricted the area to agricultural
land-uses (City of Harare, 1999:2).

N

Figure 1 Map of Harare showing the position of Hopley at the fringe of the city

Source: Surveyor-General




The HCMP highlighted the deficiency of infrastructure in some parts of the city where new
developments such as Hopley would have to be undertaken. The LDP31 also raised the same

concern,

The provision of a reticulated sewerage system, water traffic, and
transportation infrastructure, as well as electricity, post, and
telecommunications systems, needs to be upgraded to meet proposed

urban development in the area (City of Harare, 1999:25).

Similarly, a town planning consultant explained that the

City of Harare planned Hopley then sold stands to the public. Unfortunately, there was
no take-up of the stands because the area was far from ‘development’ and resembled
a rural area, hence there was no development. No one was initially willing to settle
there.

This clearly shows the need for the provision of reticulated infrastructure in Hopley. The cost
of such infrastructure development for Hopley was approximately US$574 000; for surveying
the land; US$3 082 615 for roads and stormwater drains; and US$2 232 032 for water and
sewerage reticulation. The following response from the town planner helps to explain this

failure to implement the proposed plan for Hopley,

However, we could not service Hopley; it remained undeveloped because there was
no off-site infrastructure within the vicinity of Hopley. We remained with Hopley as a
settlement, which we could not implement, considering that we did not have the money
to install the off-site infrastructure, which is a prerequisite for developing any human

settlement according to council standards.

It was also evident that access to water and sanitation had to be centralised and they relied
on the existing infrastructure or need to construct new infrastructure to sustain the settlement.
Ironically, until 2005, the settlement still lacked basic services and the residents had to

improvise access to water and sanitation.

5.2 Sources of water supply and innovations in Hopley

Contrary to the envisaged plans in centralised bulk infrastructure provision, Hopley eventually
emerged without these services and infrastructure. According to the engineer, there were one
or two points where the City of Harare provided bulk supply of water. The engineer added that
owing to the high population in Hopley, the communal facilities were inadequate and failed to

satisfy the water demand for the population. Consequently, the communal taps were removed




because the water pressure in Hopley affected the other areas from where the taps were
connected (see Figure 2). As highlighted by one of the engineers,

Inasmuch as we provided communal taps, the pressure of the water was affected in
the established settlements such that we ended up disrupting that water source and

leaving the residents to rely on boreholes.

e

Figure 2 A communal tap that has been locked and is no longer in use

Source: Author’s own (2018)

Efforts to connect Hopley to the existing water supply system in neighbouring established
settlements were eventually reversed when the water supply in the existing settl