UNIVERSITY OF
GLOUCESTERSHIRE

This is a peer-reviewed, post-print (final draft post-refereeing) version of the following published
document and is licensed under All Rights Reserved license:

Cirella, Giuseppe T, Mwangi, Samuel, Streltsova, Katerina,
Abebe, Solomon T. and Russo, Alessio ORCID: 0000-0002-
0073-7243 (2021) Human Settlements: Urban Challenges and
Future Development. In: Human Settlements. Advances in
21st Century Human Settlements. Advances in 21st Century
Human Settlements . Springer, Singapore, pp. 3-27. ISBN
9789811640308

Official URL: https://doi.org/10.1007/978-981-16-4031-5 1
DOI: http://dx.doi.org/10.1007/978-981-16-4031-5 1
EPrint URI: https://eprints.glos.ac.uk/id/eprint/10139

Disclaimer

The University of Gloucestershire has obtained warranties from all depositors as to their title in
the material deposited and as to their right to deposit such material.

The University of Gloucestershire makes no representation or warranties of commercial utility,
title, or fitness for a particular purpose or any other warranty, express or implied in respect of
any material deposited.

The University of Gloucestershire makes no representation that the use of the materials will not
infringe any patent, copyright, trademark or other property or proprietary rights.

The University of Gloucestershire accepts no liability for any infringement of intellectual
property rights in any material deposited but will remove such material from public view
pending investigation in the event of an allegation of any such infringement.

PLEASE SCROLL DOWN FOR TEXT.



Human Settlements: Urban Challenges and Future Development

Abstract

Human settlements are comprehensive, i.e., shaped by human ecology and the relationship between humans as a social being and
biological organisms and their interaction with their environments. This chapter explores urban morphology and landscape ecology
as a pretext to a wider examination of the vast scholarship of why humans settle where they settle—with the focus on cities. The
movement away from rural to urban is considered in conjunction with urban energy use, agriculture and food security, and
sustainability. Maladaptation to climate change is considered in the context to urban environmental pollution, human health and well-
being, and quality of life. Cities have a unique opportunity to advance policies that ensure the energy supply and food production
are reliable, affordable, and environmentally sustainable. In terms of energy research, direct effects on people, communities, and
countries in terms of economic growth, health, safety, the environment, education, and employment are investigated. Agricultural
data is presented from a global perspective with specific land use and land cover specificities. Food security, food health, and food
production are interfaced with regional populations and agricultural land use. An overview of cities from the Global North versus the
Global South is assessed in terms developmental parameters—including city-to-city climate action. These city variances, specificto
developed and developing countries, indicate megacities in the North have relatively high affluent and stable populations while those
in the South have rapid expanding and overcrowded ones. Case-specific research into the effects of the COVID-19 pandemic on
informal settlements is looked at in terms of direct and indirect impacts. The complexity of these issues signposts different types of
human settlements and conditions and veers toward piecing together the urban challenges and future development of the twenty-
first century.
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1 Human Ecology: Urban Morphology and Landscape Ecology

Human ecology expands on the relationship between humans as social beings and biological organisms and their
interaction with their environment. It has become the epicentre of international debate, revolving around the sustainable
development agenda, in every corner of the world. In the field of sustainable urbanism, urban morphology and landscape
ecology have become crucial in analysing perspectives of future of human settlements [1, 2]. This is because cities play
a crucial role in the rise of greenhouse gas (GHG) emissions and urban pollution. Cities account for a small percentage
of the earth’s surface, yet they host the highest proportion of the world’s population. In 2018, it was estimated that 53% of
the world’s population lived in urban settlements [3]. Moreover, cities consume about 75% of the world’s energy and emit
about 60% of the world’s CO; [4-6]. The urban population is projected to increase above 60% by 2030 [7]. This creates
an urgent need to examine sustainable energy consumption, low-carbon emission, and climate adaptation. The vast
literature on urban morphology and landscape ecology enable us to understand human ecology in the urban setting,
including architectural archetypes, energy systems, and inhabitant behaviour [8]. As a result, there is a growing
scholarship on knowledge management perspectives in terms of urbanization and human ecology where cities have
become information hubs [9-12]. As such, urban morphology is a key approach to study human ecology. It analyses the
formative and transformative process of an urban area and draws from various disciplines, including urban geography,
planning and archaeology, anthropology, urbanism, and architectural history [13-15]. Urban morphological concepts
enable us to understand how current urban environments, as habitats, were formed and how urban phenomena such as
energy use, land value, urban agriculture, urban microclimate, and mobility exist. As well, it brings together the
interrelationship and complexity of various segments of urban settlements and their relationship with non-urban areas.
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Urban morphology is a method of identifying, structuring, and investigating sets of relationships of various
multidimensional complexities ultimately to inform policy-makers on strategic urban planning. This is notwithstanding
thaturbanizationisasociopoliticalact,i.e., differenturban processes are driven by economic and political concerns [15, 16].
Scholars have studied urban morphology in different ways. The four broad approaches are typo-morphological,
configurational, historico-geographical, and spatial analytical. Each urban form uses different tools and methods to
examine human ecology. These approaches differ in explaining levels of complexity and compositional hierarchy in the
structure of the urban open and built form. Typo-morphological analysis emerged from urban design analysis in Europe
and North America and is mainly confined to historical urban forms. Mainly relevant to urban surveying and planning,
e.g., studies showing harmonious development of European towns and cities [17], it has been used to study urban areas
globally [18]. Other investigative research has used configurational urban morphology, commonly using space syntax
methods (i.e., to analyse urban configurations) such as spatial categories and structures, aerial differentiation, and other
urban structural sub-systems, to better understand these areas. Such an analysis is essential in understanding the
relationship between urban structural configuration and social capital [19]. The historico-geographical approach is
concerned with the physical forms of cities, the agents, and processes that shape those forms over time [14]. The spatial
analysis of urban morphology relies on analytical cartography and visual communication tools to illustrate the formation
and transformation of urban forms [20, 21]. These human ecology approaches each have their own strengths and
challenges in the assembly of urban morphology research. To have a complete understanding of urbanization, scholars
combine different urban morphology forms to the study of human ecology [18].

Landscape ecology is concerned with the interrelationship between spatial patterns and ecological processes. It
borrows from economics, sociology, geography, earth sciences, and computer application to study urban settlements, i.e.,
open and built landscapes [22]. It also deals with the generation and dynamics of constellations in ecosystems and their
relationship with urban structures, communities, and ecosystem processes [23, 24]. Scholars have used landscape ecology
to examine the structure and composition of heterogeneity of landscapes and their effect on people, the environment, and
climate change [25, 26]. The future of human ecology examines our understanding of climate change and biodiversity in
urban settings—interlinked by urban morphology and landscape ecology. Some of the new concepts like urban green
spaces are becoming more mainstream and are gaining traction in how cities are designed [27, 28]. Other concepts such
as smart cities incorporate Internet-based development, e.g., digital infrastructure, renewable energy, data management
systems, cloud computing, and the Internet of things [19, 20, 29]. In other cases, peri-urban areas in developing countries
undergo physical transformations to become cities [30] in which urbanization is often linked to deforestation, flooding,
and desertification [31, 32]. The future of human ecology underpins the sustainable urbanization process, including clean
energy consumption and decarbonization in cities. There is a vast scholarship of climate change adaptation, where cities
spearhead climate action [33, 34], where emerging threats of detrimental risks of adaptation are not met—the so-called
maladaptation dilemma [35] and business- as-usual mentality [36]. In this chapter, a breakdown on why humans settle
where they settle—with a focus on why people settle in cities—is examined. The movement away from rural to urban is
looked at in conjunction with urban energy, agriculture, a North—South overview, and case research into the effects of the
COVID-19 pandemic on informal settlements.

2 Green Cities, Urban Agriculture, and Sustainable Energy

The health and well-being of people are becoming increasingly dependent on the quality of urban settlements [28, 37,
38]. Over the last 30 years, urban settlements have experienced dramatic growth [39]. Also, food, energy, raw materials,
consumer products, and economic production are all connected to global networks, and these long-distance transactions
produce substantial GHG emissions [39]. Thus, having access to clean, accessible, and reliable energy has become the
pillar of prosperity and economic development [40]. As a result, cities have a unique opportunity to advance policies
that ensure the energy supply and food production are reliable, affordable, and environmentally sustainable [39]. Urban
design and landscape architecture are some of the more important tools for creating sustainable urban settlements. There
is a need to consider design approaches and strategies that would work at a city scale such as a green infrastructure-led
design approach that “creates healthier more socially cohesive and biodiverse urban environments and a connected city
ecosystem for people and wildlife that also builds in resilience measures against climate change in the form of storm, flood,
heat, drought, and pollution protection” [41]. In particular, green infrastructure can improve cities’ adaptive capacity by
preparing for and responding to shocks and systemic changes brought on by severe weather and natural disasters [42].
Ecosystem services, i.e., provided by green infrastructure, can contribute to a more energy-efficient and less carbon-
intensive urban metabolism [43].

Green infrastructure can help to mitigate the negative effects of the energy sector, by (1) reducing energy consumption,
(2) supplying bioenergy, and (3) capturing and storing carbon [44]. Green roofs can contribute to decreasing building
energy aswell as mitigating the urban heat island in cities [45]. According to Tsoka et al. [46], the shading effect of dense
trees can result in energy savings of 54% in a dense urban area in Thessaloniki, Greece. A critical review for evidence-
based urban greening in North America, Ko [47] found, in contrast to buildings without trees, buildings with trees used



2.3-90% less cooling energy and 1-20% less heating energy due to wind-break effects. A study conducted by Nowak et
al. [48] in the USA, found that trees and forests in urban and community areas annually reduce electricity use by about
38.8 million MWh (i.e., USD 4.7 billion), heating use by 246 million MMBtus (i.e., USD 3.1 billion), and an average
reduction in national residential energy use due to trees is 7.2%. If implemented throughout an urban watershed, green
infrastructure strategies such as low impact development in the USA or surface water management systems and sustainable
drainage systems in the UK can have significant energy cost savings to municipal water pollution control facilities [49].
Moreover, green infrastructure implementation in urban regeneration projects can have a positive impact on the
economic value of target buildings as well as their larger contexts of open spaces, housing, and public facilities [50]. The
ecocity of Augustenborg, Sweden, is an excellent example that incorporates blue and green infrastructure to address issues
such as flooding, new renewable energy sources, sustainable construction, recycling systems, and sustainable
transportation [44, 51]. Augustenborg’s design had several tangible benefits, including: increased biodiversity by 50%
(i.e., by creating natural habitats), reduced emissions from the neighbourhood by more than 20% (i.e., due to energy
efficiency protocols), and increased renewable energy usage (i.e., accounting for 80-85% of it is used in the heating
systems city-wide) [51]. Green infrastructure not only reduces energy consumption but can provide food security in
cities, e.g., via edible green infrastructure (i.e., urban agriculture, allotment gardens, edible commons, and edible green
roofs) [27, 28, 52, 53]. Anillustrative difference between gray and green cities is shown in Fig. 1.

Several studies have highlighted that edible green infrastructure and urban agriculture can be very productive,
bolstering environmental and social benefits over intensive farming since crops are typically grown with little chemical
inputs, travel shorter distances, and are intended for local use [54]. According to Russo and Cirella [27, 28, 55], edible
green infrastructure can also regenerate sounder urban settlements. Urban woody biomass, for instance, from pruning
residues can be used as bioenergy [56, 57]. The direct burning of pruning residues for electricity generation can be
advantageous not only because it saves fossil fuels and creates new economic opportunities, but it also results in low CO.
power generation [58]. Winzer et al. [59] calculated that the clearance wood from fruit trees could generate an energy

potential of 191,000 MJ * ha . Clinton et al. [60] estimated urban ecosystem services provided by urban vegetation—
globally—could result in annual food production of 100-180 million tons, energy savings ranging from 14 to 15 billion
kilowatt-hours, nitrogen sequestration between 100,000 and 170,000 tons, and avoided stormwater runoff between 45

and 57 billion m’ annually. It is believed that a sustainable planning and management vision that promotes integrated
green space, a multimodal transportation system, sustainable food production, energy efficiency, and mixed-use growth
should guide the design and planning of urban settlements [61]. Future research should investigate the implementation of
futuristic algae-powered buildings for the production of bioenergy and biofuel in urban environments [62]. To explore
this factor, the need to better understand human settlements in relation to energy is looked at followed by an examination
of land use in terms of agriculture and food security.

Fig. 1 Gray city (e.g., fossil fuel society, no sustainable transportation, and no recycling) versus green city (e.g., green
infrastructure, 10-min walk to a park, sustainable energy, urban agriculture, sustainable transportation, and recycling). Vector files
designed by Macrovector and Freepik



3 Human Settlements in Relation to Energy Needs

The relationship of energy with human development is identified in many studies [63, 64] directly affecting people,
communities, and countries in terms of economic growth, health, safety, the environment, education, and employment
[65-67]. However, a study by Wu et al. [68] using panel data claimed that in 105 countries, this relationship is only short
term. In contrast, research from Wang et al. [69] illustrated renewable energy consumption did not improve the human
development process; as such, fossil fuels (i.e., oil, coal, and gas) still lead the global energy supply [70] accounting for
around 500 EJ annually [71]. The global installed capacity is much less (i.e., 50% in China, Brazil, Canada, and the USA)
from the total capacity potential of 3721 GW [72]. Bioenergy, which is generated from biological sources, has a large
potential (i.e., 3500 EJ annually) [73]; however, the production of biofuels is comparatively low [74]. The emergence of
wind as a source of energy has taken a superior lead in renewable sources [75]. Another important source of energy is
direct solar energy; the World Energy Council [72] shows that the total energy from solar radiation is more than 7500
times the world’s annual energy consumption.

The share of global primary renewable energy could rise from 11% in 2019 [76] to 63% in 2050 [77]. The IRENA
[78] project clearly manifests that about 50% of renewable energy will need to be from wind, solar, and biofuel energy
sources with 24%, 15%, and 10% share, respectively, in 2050 (Fig. 2). Estimations using energy demand models show
that the amount of primary energy from biomass—if supplied cost effectively—is approximately 50-250 EJ per year
while the global primary energy use is predicted to be approximately 600-1040 EJ per year by 2050 [72, 79]. This
confirmation, at least in principle, indicates the biomass potential and demand could increase to one-third of the global
energy demand [80]. The motivation of using renewable energy is steadily being accrued in many countries via fossil
fuel price hiking [81], clean energy subsidies, technological advancements, and policy targets in-line with the United
Nations Sustainable Development Goals (SDGs) [82, 83]. For instance, the European Union has recently revised its 2030
target from 27 to 32% set back in 2014 [84]. The Government of India set a renewable energy target of 175 GW by 2022,
which includes 60 GW from wind and 100 GW from solar energy [85, 86]. About 11% of the total energy demand and
17% of all electricity generation in the USA are supplied from renewable energy resources according to the latest data
from its Energy Information Administration [87]. Likewise, China has also set targets to reduce its carbon emissions per
unit of gross domestic product (GDP) by 65% by 2030 in-line with its 2005 levels—playing a pivotal role in its energy
grid. China’s target for non-fossil fuel share in total energy demand is 20% by 2030 [88]. Russia, one of the largest fossil
fuel resources in the world [77], has implemented energy trials of in excess of 5 GW from wind and solar energy since
2013, with projections of exceeding its 2024 target of 5.9 GW [77, 78, 89].

A transition away from fossil fuels to low-carbon solutions will play an essential role, as energy-related polluting
emissions represent two-thirds of all GHGs [90, 91]; however, experience has shown that energy transitions take time,
typically half acentury fromthe first market uptake to the majority of market share [92]. Therefore, business opportunities,
energy transition benefits, and self-determination of individuals will still need to be at the core of such change [93, 94].
Moreover, problems in the energy sector go beyond traditional government research and development, as it will require
appropriate policy incentives and long-term perspectives—both currently lacking [78]. The potential of this energy
transition is not yet fully appreciated by many policy-makers and analysts. Yet, there will be a critical threshold if many
of the SDGs are to be met by 2030. From the top-down, human settlements in relation to energy must be forward- looking
with the prospect of just and fair growth, that being, additional investments by 2050 should support an increase in global
GDP, jobs, and environmental benefits.
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Fig. 2 Projected renewables in total world energy consumption, 2050 [72, 77-79]



4 Agriculture and Human Settlements

Over the last three hundred years, spatial patterns of land use and land cover have changed significantly [95]—
specifically following the expansion of human settlements and economic development [96-101]. Croplands and
pastures have increased by 279 million ha (i.e., 16.7%) between 1985 and 2013—a trend that dates back to the 1950s
[102-104]. Agricultural lands establish the largest biome on the planet [105] with typological make up, including (1)
a third of the global ice-free landmass [106], (2) providing food and other agricultural products for the rapidly rising
human population (e.g., the increase in cereal production per capita from 0.29 to 0.39 tons per person between 1961 and
2014 [107]), (3) the major livelihood for 40% of the world’s population, and (4) contributing to about 30% of GDP in
low-income countries [108]. Lowder et al. [109] showed that 69% of the world’s farmlands exist in Southeast Asia,
South Asia, and Sub-Saharan Africa, with 30% of their produce coming from holdings less than 2 ha in size [110].
Despite all these, 800 million people remain undernourished [107] and approximately 2 billion suffer from
micronutrient deficiencies [111, 112]. The main reason for the human nutrition gap is global dependency on a very
few crops for energy, i.e., 84% of calories is generated from just 17 crops [113]. This is demonstrated by the dominance
of white rice in the diet of Southeast Asian and South Asian regions, which experience micronutrient deficiency in
prevalence of about 30% [114]. Moreover, in some regions such as in Sub-Saharan Africa, noticeable drops in
micronutrient density in diets have been observed in recent decades—moving away from fruits, nuts, and pulses toward
calorie-dense, but nutrient-poor foods (i.e., maize, rice, wheat, and vegetable oils) [114]. Furthermore, there is also an
indication of declining trends in the nutritional quality of crops for some items detected in the USA [115]. The world
produces 22% less fruit and vegetables than required to meet the World Health Organization recommendation to
consume per day to achieve a healthy diet [116].

A common manifestation of climate change is the strengthening of hazardous climate events that effect agriculture
such as floods, droughts, and irregular heat— cold fluctuations. “Climate change is a major issue for agricultural
sustainability, and changes in farming practices will be necessary both to reduce emissions and to adapt to a changing
climate and to new social expectations” [117]. Currently, agricultural lands are being degraded at an annual depletion
nutrient rate of 10 million ha [118] in which clean phosphorous reserves are predicted to run out in only 20-50 years
[119] (i.e., used for waterlogging and salinity control of irrigated areas [120]). Spatial diversity of cropping has also
declined as large amounts of farmland grow monocultures in which the doubling and tripling of annual crops are
degrading soils—globally [121]. Traditional varieties—uvital for maintaining biodiversity—have been reduced due to
industrial agricultural transition [122] even though farmers in traditional agro-ecosystems often maintain high varietal
and species diversity on their farms as well as across communities and regions. This is much more prominent for staple
rather than non-staple crops [123]. Moreover, price instability of agricultural food commodities has been escalating in
the last decade [107, 124]. Farmers producing for the global market are particularly vulnerable because they are facing
increasingly unpredictable market trends while the cost of agricultural inputs is increasing following the rise in the
price of oil [125, 126]. Simultaneously, recent phenomena like fast urban expansion [38, 127] and land grabbing [128-
130] are consuming agricultural land. In light of a continuously increasing world population, approaches and solutions
to conquer these crises are immediately needed. Agricultural science and practice are asked to provide solutions to both
alleviate the effects of climate change and increase adaptation of cropping and farming systems [52, 117]. According to
the Millennium Ecosystem Assessment [131], the unsustainable production of food, feed, fibre, and fuel strongly
degrades global ecosystems and the services those systems provided for human existence, including the provision of pure
water, recycling of organic matter and nutrients, and adaptation to climate and weather events [27, 52]. Such degradation
has not been hindered or overturned hitherto in spite of the fact that sustainability has become the focus of agricultural
policy [118, 132]. A shift toward sustainable agricultural production demands the adoption of more system-oriented
strategies that include farm-derived inputs and productivity based on ecological processes and functions [133]. However,
studies show, for instance, overall yield gaps of organic farming for all crops are estimated to be 25% based on 316
comparisons [134] and 20% based on 362 comparisons [135].

The world’s population is projected to be approximately 10 billion by 2050 [136] with greater per capita consumption
of meat, refined fats, refined sugars, alcohols, and oils [137]. One of the two future projections of crop production for
2050 is  a 60% growth in aggregate production (i.e., USD-weighted) from a 2005 to 2007 baseline and 100-110%
increase in caloric demand. These studies have resulted in a doubling of food production requirement by 2050 [137, 138].
Research by Tomlinson [139], however, challenges this by utilizing the initial Food and Agriculture Organization of the
United Nations (FAO) estimate of a 70% increase by 2050 as not a normative estimate but rather a projection of the most
likely future. Moreover, the indicated FAO estimate is not of production or caloric input but of the USD-weighted aggregate
production—exclusive of fruit and vegetables. Another recent study also commented on the doubling narrative by
ignoring baselines [126], indicating only a 25-70% increase is needed between 2014 and 2050. Until recently, the prime
focus of agricultural science was on supply-side solutions meeting the sustainable food security challenge. However,
recent research has indicated the essential and massive advantage of demand-side solutions [137, 138, 140]. For example,



Erb et al. [141] explored 500 different future scenarios for feeding the world in 2050 including the exclusion of further
deforestation and found feasible biophysical options in nearly two-thirds of their scenarios—all requiring cropland
intensification. Cassidy et al. [140] estimated that shifting the current combination of crops away from biofuels and
animal feed would itself increase global caloric inputs by 70%. This study also calculated the approximate equivalent of
all yield gains met in maize, wheat, and rice during the period 1965-2009. Notably, less-extreme shifts toward decreasing
meat consumption, waste, and the demand for non-food agricultural products could greatly decrease the environmental
impacts of the food system [138]. Generally speaking, increasing population, market infrastructure, and climate change
are major driving forces that are transforming the agricultural industry. New management options and methods of
production are required for sustainable agriculture [142]. Discovering best management options in terms of climate
degradation is a key factor under consideration in agronomic research to sustain future crop productivity [143]. The use
of crop simulation, i.e., as a decision-making tool, could make up an important and viable research alternative to the
betterment of sustainable agriculture, the relation- ship between human settlements and arable land, and the future of
agriculture relative to food projections [144]. This type of focused approach is paramount to the different ways human
settlements are built and dictate, to large extent, the way people live. In terms of the urban construct, an elucidative look
at cities in the north and the south will help piece together some perspective on the geography of feeding the world as
well as pinpointing varying reasons for their urban morphology.

5 Cities: The North Versus the South

In the twenty-first century, cities have become the loci of the future for human settlement. An emerging primacy of cities,
as places of international action, plays key parts of society’s structure in the era of globalization [145-149]. They are
also key agents of sustainable development [150, 151]; however, some cities are located in the Global North while others
are in the South. Due to differences in the country’s level of development and urban morphological processes, cities in
the two worlds have generalizable characteristics—either differences or similarities—which to some extent define their
relations. There are different ways to look at cities in the North and the South, including the analysis of land area (i.e.,
open and built environment) and demography, energy consumption, pollution, urban settlement (i.e., structure density of
cities), and physical characteristics such as urban spatial structure which define the state of urbanization. The country’s
development level is critical, such that cities in the Global North and the Global South could have the same size but be
defined by different socioeconomic rationales [152] (Fig. 3). Demographic transition in cities has shifted the locus of urban
population from the Global North to the Global South [148, 153]. In this regard, the urban demographic transition is
defined as “the historical period in which the population growth in cities structurally changes the settlement of territories”
[154]. Also, cities in the Global South have a higher density than those in the North. Urban density is measured by
determining the level of compactness, i.e., land use diversity, natural environment preservation, and efficient public
transport facilities. The peripheral squatter settlement (i.e., city slums) in developing countries has the highest
compactness [155]. Even though cities in the Global North and the Global South experience relatively similar inequalities
inurban green spaces [155], cities’ compactness in the South is generated by less strict land use planning rather than an
absolute lack of it. However, some phenomena such as water and air pollution are not directly attributed to higher
densities but rather because of weak environmental regulation and enforcement.
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Fig. 3 World map of the Global North (blue) and Global South (red) overlaid on the Brandt Line (black line) [156] that divides
developed and developing countries from forty years ago, and Ganguly and Maobley’s South outline (yellow line) [157], adapted
from Wikipedia Commons [158]



Most megacities are located in the Global North, while large cities in the Global South followthe Global North’sspatial
developmenttrajectory. Butagain, megacities in the North have relatively high affluent and stable populations while those
in the South are expanding more rapidly and become overcrowded. The urban landscape between the Global North and
Global South is different. In developed countries, cities are built more outwardly (i.e., extensive) and up (i.e., have tall
buildings) than in developing countries [152, 153]. The former has more developed transport systems compared to the
South. For instance, special group-friendly features in cities are some characteristics of modern cities. Special groups like
the disabled or the elderly require extra care within cities [159]. Age-friendly features are extensive within cities in
developed countries than in developing ones. These urban structures correlate with the higher older population and
urbanization designs in the North [160]. As such, smart city technologies are common and increasingly becoming anorm
in most cities in the North. The technology is recently diffusing to the South, though, there are still inadequate studies on
smart cities initiatives in developing countries [161]. Even before making an effort to become smart cities, most urban
policies in the South aim to make cities functional by maintaining the provision of essential public goods such as public
transport and sewerage. In addition, urban governance aims to regulate migration from rural to already the crowded
urban centres [162].

Contemporarily, cities have become a major source of pollution through increased GHG emissions. As a response, and
in-line with SDGs, cities are engaged in climate adaptation planning, which include a combination of social, structural,
institutional, and technological measures to adapt [163-165]. While cities in the South are less industrialized and
generate far lower levels of emissions than those in the North, climate adaptation planning is a top priority agenda in
both. In the North, adaptation planning is well established [166, 167], especially where cities share sustainability-
oriented knowledge and experience through city-to-city networks [168-172]. However, cities in the South are in their
early stages of adaptation planning and tend to learn best practices from their North counterparts [167]. Owing to the
advanced city networks in the North and the homogeneity of city features and urban challenges, climate adaptation
planning diffuses easily between cities and countries. Still, there lacks established South-to-South city networks as well
as between the North and the South. There is a need for more research into the relationship between cities in the North and
the South and whether climate adaptation and mitigation planning in cities in the South are diffused from the North or
are locally generated. Researchers have also noted the risks of maladaptation in climate action, where policies and practices
by some actors might either fail to meet their objectives or might increase the vulnerability of other groups or sectors in
the future needs to be considered [173-176]. Maladaptation is defined as “an action taken ostensibly to avoid or reduce
vulnerability to climate change that impacts adversely on, or increases the vulnerability of other systems, sectors, or
social groups” [177]. One of the inadequately researched areas in the role of cities in climate action is how common forms
of maladaptation in the North differ from those in the South. It remains unclear whether maladaptation in the North has
a real or potential impact on the South and vice versa.

In the North, cities play a crucial role in climate action [33] with emerging roles of city diplomacy [178-180] and
foreign policy of cities [150]. There are few studies on the differentiated role of cities in foreign policy and city diplomacy
in climate action, first in the South and between the North and the South. As well, there is a need for more examination
of relations between cities in the North and the South and how they promote climate adaptation and mitigation while
addressing the already known maladaptation. The concept of the sustainable city underpins economic, environmental, and
social sustainability. As such, a sustainable city should not be a goal but rather a principle of efficient provision of
livelihoods based on social equity and justice [181]. Most city dwellers in some of the fastest-growing cities in the Global
South do not have access to basic amenities such as clean and reliable energy. The challenge of urban energy access is
rampant to the low-income population, especially in Africa and Asia. Hence, the old carbon-intensive development model
used in the Global North is not reasonable in the Global South [181]. The goal-based sustainable city discourse popular in
the North does not adequately capture problems of cities in the Southand, therefore, might be inappropriate and misleading
inthedevelopmentof urbancitiesinthe South [182, 183]. Based onthe differential impact of climate action incities between
the North and the South, the idea of justice in climate adaptation has increasingly become popular [184-187]. By
integrating environmental regulations in the urban development—climate adaptation nexus, researchers and policy-makers
are able to generate a balanced (i.e., beyond neoliberal) comparison of sustainable cities in the two worlds [148].
Anguelovski et al. [164] recommend the need for a win-win climate adaptation solution with balanced costs and benefits
for both the North and the South. In the South, a key concern is whether the efforts toward climate adaptation adequately
prioritize the needs of the most vulnerable and marginalized cohorts or leave them in a worsened state. Notwithstanding
this marginalization, the world—united—faces the COVID-19 pandemic in which human settlements, i.e., from the
Global North and the Global South, must work to alleviate the outbreak that is central to cities (i.e., as hubs of
transmission). Informal settlements, outside of the mainstream, are a distressing example of how urban centres have fallen
short, especially during the pandemic, and where the North and the South can come to terms with bettering the human
condition and our relationship with one another.



6 Informal Settlements: Impact of the COVID-19 Pandemic

The COVID-19 pandemic has changed the way people and societies function, globally and across sectors. Some
circumstances have been replicated in informal settlements, advocating a type of renewal-to-revitalization concept. This
idea encompasses three main value systems: human-cantered, planetary health, and transdisciplinary (i.e., where the
general act of human settlements exactly recognizes the relationship between people and nature alongside urban systems)
[188]. Informal settlements have turned into epicentres for the pandemic [189, 190]. For an estimated one billion people,
who represent the majority of the urban population in many low-and middle-income countries, these settlements are their
neighbourhoods. As such, informal settlements are facing considerable challenges and limitations due to the COVID-19
crisis [191]. A direct impact on communities living in informal settlements that impose city lockdowns—intended to
prevent the spread of the disease—further creates impoverishment [191]. Two key measures to prevent the disease’s
spread are social distancing and increased hygiene. However, von Seidlein et al. [192] elucidate that both the lack of
access to basic needs and overcrowding in slum areas, especially throughout cities in the Global South, have worsened.
Regardless of the well-known fact that demographic groups with specific age or health conditions are more vulnerable
to the virus, there is significantly less recognition of effect of inequality in access to measurements on a population’s
exposure to COVID-19 or its capacity to respond, which could augment existing vulnerabilities and create new ones
[193]. Undoubtedly, public health officials recognize that most assailable groups are people living in informal habitats
and contingent to informal livelihoods [194]. COVID-19 has seriously affected informal communities by virtue of the poor
medical care services and undeveloped infrastructure; in addition, there is the lack of resources to develop appropriate
living conditions by local governments that has further compounded the problem. As such, there are several issues on how
COVID-19 affects informal settlements in terms of state intervention. To date, restrictions have made income harder to
generate (i.e., by laying off employees or closing down) as well as rendering low-income households more vulnerable to
infection, food short- ages, and lack of digital services (e.g., limitations to online education and Internet access). One of
the main goals to understanding the impact of the pandemic on these settlements is to uncover the appropriate strategies
and tactics that should be used to minimize negative influences. Utilizing an exploratory qualitative stance, one may ask
how such communities are affected in the near(est) future and what might be the impeding results caused by the pandemic?
To answer these gquestions, global human settlement patterns and processes alongside social needs and health concerns
would be where to start.

Almost every corner of the world has been influenced by the pandemic. From its outset with no pharmaceutical
solution, governments were forced to implement special rules—i.e., regulations—and public policies in order to prevent
the spread of the virus and control social behaviour. COVID-19 has a significant direct and indirect impact on people in
poverty, living in informal settlements—i.e., slums, shanty towns, and favela communities [195]. Many studies address
the dramatic evidence of social and economic effects of government regulations as well as their huge negative effect on
informal settlements. Such communities often develop strong social networks to share social and economic resources and
fight fortheaccessto privateand public facilities; however, research indicates that possibilities for collaboration and social
interaction have been significantly reduced since the pandemic [196]. Hence, those living in slum areas are at a structural
disadvantage to overcome challenges and deal with the health crisis since governments are often not capable of
implementing needed health targets. For instance, households in informal settlements have been affected by lack of space
(i.e., to practice social distancing), overburdened infrastructure, lack of savings, loss of income, shortage of food, hunger
and diseases, anxiety and depression, and poor access to education. Moreover, many people in informal settlements are
not formally employed and depend on the informal sector to support their families. As such, informal sectors hardly
generate extra income during hard times like the COVID-19 lockdowns [197]. These groups are paying a high toll since
their employment loss is significantly larger than the loss reported in the general public. Data shows that labour
participation has decreased by 30% which represents around a 50% drop in comparison with pre-pandemic levels as well
as a drop in more than 40% in labour force participation [198]. Special financial support plans and unemployment
insurance programs (UIP) were implemented by a number of governments. The participation of informal communities
in UIP increased to 17% in September last year. Similar to that, to date, participation in financial pro bono support
programs has increased from 33 to 37% during the pandemic [196]. However, more than half of the people who applied for
support have not received any help. Regrettably, one of the limitations to apply for government support is usually central
to the informally employed, leaving a large group of informal dwellers ineligible. The lack of any regular employment
places positions informal dwellersinavery peculiar and unfortunate circumstance. In particular, large unemployment hikes
have affected migrating populations, (i.e., people who travel from slum areas to urban centres for work), since more than
40% have now been fired during the pandemic and, asa result, have returned home wage less and stressed. These informal
communities struggle to progress beyond a dead-end situation and are often limited to a life of crime and violence [199].
Moreover, an increase in domestic abuse places women and girls at much higher risk with obstruct access to protective
services where medical care services are already limited. Shortage of food among an already underprivileged people has
escalated the various infections and deficiency diseases (i.e., especially in children), notwithstanding the risks these



populations face going out in the community and returning home infected—infecting their household. Economic stress
has led to depression with shame among many informal communities when one loses their employment since security
is a major health challenge [200, 201].

The absence of governmental attention is confirmed by the creation, location, and operation of quarantine centres.
Quarantine and care centres are in part an acknowledgment of the compressed conditions of life in slums. Unfortunately,
these are usually centres allocated quite far from the settlements themselves. Some gquarantine hubs are initiated in high
pollution zones and in unused slum buildings with inappropriate living conditions and infrastructure. For informal
dwellers, environmental costs can originate from inadequate or no provision for piped water, paved roads, sanitation,
and high levels of street garbage [202]. Accordingly, around 25% of the world’s population live in informal settlements,
with 213 million residents added since 1990 [197]. Such an increase places a heavy demand on land and natural resources
which lead to harmful effects on the environment. As a result, the possibility of contracting new infections in an
overburdened slum area could easily enable accompanying illnesses among the community [197]. In terms of access to
information, guidelines given by police services, health authorities, and the government regarding the pandemic are
limited due to the fact that majority of informal settlements cannot afford either a television or Internet access.
Respectfully, a number of non-governmental organizations (NGOs) have started to provide brochures written in the local
language to raise awareness; however, more than half of informal residents around the world are illiterate [197]. Even
though informal settlements are considered to be temporary, central governments should consider placing a high priority
in strengthening the infrastructure in these areas as a strategy to curtail the impact of pandemics like COVID-19 [190].
In doing so, there is a need for both governments and all types of human settlements to form partnerships as that can
ensure that the virus will be countered effectively.

The COVID-19 pandemic is a wake-up call for city authorities to rethink their engagement with the people living in
informal settlements [203]. The impact of COVID-19 will be most devastating in poor and densely populated urban
areas, especially for the people living in slums worldwide as well as for refugees, internally displaced people, and
migrants. For the one billion people who live in informal settlements, they face extremely tough conditions—even at the
best of times—where many residents do not have access to sanitation or on-site water and face the constant threat of forced
eviction and overcrowding. Along with that, vulnerable populations are also experiencing excess all-causing mortality
related to disruptions in healthcare services [194], critical to aiding and preventing the spread of COVID-19 via
disinfecting, physical distancing, and quarantine for the infected. However, these essentials are almost impossible to
follow unless governments assist these communities in resolving their problems by establishing immediate measures.
NGOs together with the authorities have to react quickly and provide economic support and social protection for those
living in this state [204]. There is a need for central governments to establish strong working policies to support
vulnerable communities living in informal settlements, such that policies could act as guarantors of care for these
communities during pandemics [205]. It is necessary to prioritize the building of permanent households, communication
initiatives, and pandemic awareness programs to mitigate impact in informal communities. Mobile medical centres to
support testing, diagnostics, and early treatment need to be deployed. It is obvious that in most slums health clinics are not
ableto provide needed care for alarge number of people; hence, distance, cost, and mistreatment by medics in those areas
must be prioritized [194]. Moreover, organized food banks should be set in order to provide food with nutritional value
tothese communities. Hunger crises, especially during the lockdown of informal settlements, make it imperative that NGOs
and central authorities create food provision services for these vulnerable communities [197]. There are grounds for an
interdisciplinary approach in helping human settlements overcome these challenges caused by the global health crisis.
Public health authorities have to be compelled to roll out strategic communication campaigns that focus on pandemic
awareness to alleviate struggles caused by COVID-19. As such, the complexity of differing human settlements amounts
to a broad vision of human ecology. As this chapter has pointed out, urban morphology in relation to the different
typologies of infrastructure, energy usage, and agriculture—compounded by geographic location—sets the stage for
urban challenges and future development in the twenty-first century.
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