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Abstract

To curb the unplanned urban development and promote urban sustainability in sub-Saharan
African (SSA) cities, there is need to understand the spatial patterns of the urbanization process
overtime. In this research, Zambia’s capital city Lusaka, one of the cities experiencing rapid
urbanization in SSA, is taken as a case study to examine and understand the urbanization process
overtime (1990 — 2030) from an African context. The main objectives of this study are to examine
and project the spatiotemporal patterns of urban land use (ULU) changes in Lusaka city and to
expound their implications for future urban sustainability. To achieve these objectives, firstly the
study developed an approach that integrates remote sensing and GIS techniques to classify ULU and
assess the spatiotemporal change patterns of six ULU types including four residential ULUs
(unplanned high density residential (UHDR) or informal settlements; unplanned low density
residential (ULDR); planned medium-high density residential (PMHDR); and planned low density
residential (PLDR) areas); plus commercial and industrial (CMI) areas; and public institutions and
service (PIS) areas. Secondly the study investigated the drivers of the observed ULU changes using a
multi-criteria evaluation (MCE) technique known as Analytic Network Process (ANP) along with
consultations with experts and field (household) surveys. Finally, the study employed the neural
networks-Markov model to simulate scenarios of future ULU changes in Lusaka and explore different
alternatives for achieving urban sustainability by 2030. Three scenarios were evaluated: (1)
Spontaneous scenario; (2) environmental conservation and protection scenario; and (3) strategic urban
planning scenario, for the years 2020 and 2030.

The results show that the city experienced rapid urban growth, with about a 233% increase in the
total ULU area between 1990 and 2010. Lusaka has emerged as a highly unplanned city displaying a
chaotic spatial pattern with approximately 40% of the city representing unplanned residential land use

dominated by informal settlements (30%). Informal settlements (i.e., UHDR) have been the fastest
i



growing ULU as a direct consequence of an escalating population dominated by the poor migrants
from rural areas for economic opportunities and prospects for access to social services. However, with
economic declines and reduced economic opportunities in other major cities in the country, there has
been an increase in urban-urban migration further increasing pressure on the land in Lusaka. On the
other hand, lack of proper urban planning and a development system that has failed to respond to high
demands for land has led to the emergence of informal land markets and corrupt forms of land
acquisitions. This has led to the emergence of unplanned low density residential areas as a
consequence of urban-urban migration and informal land markets. The growth of these unplanned
residential land use has outpaced the planned medium-high and low density residential land use. The
growth of commercial and industrial land use has also been high, and consistent with high-density
residential land use and the escalating city population.

The results also reveal that urgent policy and planning interventions are required. From the future
ULU change scenarios evaluated in this study, the results suggest that a spontaneous (i.e., a business
as usual) scenario is perilous as it signals an escalating problem of unplanned settlements. The
environmental conservation and protection scenario was determined to be inadequate as most of the
green spaces and forests have been depleted. The strategic urban planning scenario has potential for
achieving sustainable urban development as it predicts sufficient control of unplanned settlements
expansion and protection green spaces and forests. Thus, the results of the scenario-based ULU change
analysis can be used to implement urban planning and policy measures required to curb the historically
unplanned growth and encourage strategic sustainable urban development.

In terms of scientific contributions, this study has made contributions both from the
methodological and empirical standpoint. From the methodology standpoint, the study presented a
new approach for classifying ULU in the context of complex urban landscapes of SSA cities like

Lusaka. Secondly, a new framework was developed to investigate drivers of ULU changes using a
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MCE technique known as Analytic Network Process (ANP). The study also developed a neural
network-Markov model which is easily manageable, transparent and replicable that can be used as an
early warning tool for understanding the impacts of future urban land changes.

From the empirical standpoint, this research has demonstrated that focusing on ULU changes
especially the consideration of unplanned versus planned development, is crucial to future sustainable
urban development in SSA cities like Lusaka. The information provided is essential for strategic urban
planning that can curb the observed unplanned urban development and can also help the planning
authorities to decide on what type of infrastructure to develop and public social services to provide
especially in unplanned areas. Thus, this study provides guidance and stimulates visionary debate and
urban development planning that can create a clear road map to sustainability. The information
provided can also be beneficial to African cities and other similar cities in the developing countries

worldwide.
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