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ABSTRACT

Purpose: Planning autonomous settlements as a strategy to alleviate the poverty of Sudanese citizens and 
allow them to become active contributors towards sustainable economic growth of the country. 

Methodology: Addressing the existing housing problems in Sudan in relation to its preparedness towards the 
impact of climatic change, disasters and political instability. The literature review defi nes the concept of au-
tonomous settlements, emphasising the importance of planning settlements at the urban level rather than as 
individual entities. Case studies will be presented to gain understanding of what can be learned from previous 
experiences, adopting similar concepts of autonomous settlements. 

Findings: Conventional methods of planning settlements in Sudan are not suitable solutions to break out of 
poverty. The built environment should be perceived as an interlaced matter; multiple disciplines should be 
considered for sustainable development.
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Value: The urban politics formed by autonomous settlements can be an actor towards the emancipation of 
Sudanese citizens, enabling them to stand stronger against autocratic authorities. 

Keywords: eco village; urban poverty; sustainable cities; Sudan urban development

INTRODUCTION

Settlement patterns in the city of Khartoum have expanded signifi cantly over the last three 
decades, but were mostly developed in an unregulated manner. The regime of Omar Al-
Bashir  ruled the country for 30 years until was ousted on 2019, did not endorse urban 
knowledge, rather organic planning was implemented. In addition, political instability, 
confl icts and civil wars impacted the development of sound urbanism in Sudan. Lack of 
acknowledging the importance of urban planning minimised the opportunity for the fast 
growing population to build adequate settlements. According to a study led by UN-Habitat, 
approximately 60% of the residents of Khartoum are considered urban poor (Murillo et al., 
2008). This means that a large percentage of Sudanese settlements are on the brink of 
collapsing because they are vulnerable to the impact of climatic changes, are economically 
fragile, and exposed to higher health risks. The exploration of inclusive urban approaches 
fi tting the Sudanese context is needed more than ever for the sustainable transformation of 
communities to enable improvement of living conditions.

The philosophy of sustainability is diverse. Brundtland et al. (1987) defi ned sustainable 
development as: 

“humanity has the ability to make development sustainable – to ensure
that it meets the needs of the present without compromising
the ability of future generations to meet their own needs”.

Sustainability is not only narrowed to dealing with the environment it embraces, social and 
economic factors. Tackling and understanding these triple factors is essential to move to-
wards achieving sustainability. The built environment of today’s societies holds a mirror of 
their sustainability values; it refl ects the policies shaping urbanisation growth, the quality 
of inhabitants, and level of wisdom at using natural resources. Failure of planning the built 
environment threatens economic, social and environmental prosperity. Planning has now 
been recognised by the World Economic Forum in their Global Risk Landscape as a Risk Fac-
tor. Quoted from Rafael Tuts (Edx, 2019), director of the programme division of UN-Habitat: 
“In Africa, there is an average one planner per 100,000 population”. Lack of planning leads 
to the sprawl of squatter settlements, usually in hazardous peripheral locations that are 
not connected with infrastructure services, which limits their access to water supply, elec-
tricity and drainage systems; eventually this contributes to deprivation of living standards 
and rise of mortality rates. 

Conscious planning and designing of built environments from neighbourhood level up 
to macro level is a key factor in achieving sustainability goals. The World Bank (2009), sug-
gests that the Africa region can overcome its spatial limitations and low density by using its 
land and people well and by concentrating resources in urban agglomerations. Policies and 
schemes based on cooperation systems between governmental authorities and local citizens 
are vital instruments for the effective operation of sustainable urbanism. The strong com-
munal bond existing in Sudanese culture was evident at several times of hardship. Demon-
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stration of the tight communal bond  is ‘Nafeer’ organization, which is a crowd sourcing ini-
tiative operated by volunteering youth whom deliver aid during the annual fl oods that strike 
Sudan, (Kushkush, 2013)  and during Sudanese revolution on 2018−2019, a ‘doctors’ associa-
tion’ (Goldstein, 2019) was formed, erecting tents to function as clinics at the protest sit-in;
also, members of the association became core players in the toppling of the Omar Al-Bashir 
regime.

If guided by a robust system, can the reputable unity found in Sudanese culture be the 
answer to engage in a faster pace towards sustainable neighbourhoods: delay is no longer 
an option to save these communities and reduce poverty. This paper aims to explore the 
frameworks, supported by case studies of planning autonomous neighbourhoods as a ‘bot-
tom up’ tool to empower local citizens through design considerations. These designs en-
courage economic stability and consequently help to drag themselves out of poverty.

LINKAGES BETWEEN SUSTAINABLE BUILT
ENVIRONMENT AND ECONOMIC GROWTH

Lynch (1960) describes cities as urban eco-systems, a metaphor used to perceive the com-
plexities involved in settlements and the need to make sense of them. Cities have become 
the attraction of production, consumption, knowledge and employment; they are basically 
viewed as the centre of economic activity, containing wider opportunities and services of-
fering an individual various possibilities to make themselves valuable. Automatically in cit-
ies, places of residency are constructed by those willing to participate and benefi t from this 
wealth. For a city to operate, produce and eventually advance economically, multi-layered 
aspects has to be considered. These should be mainly focused on improving building stan-
dards for human residents who themselves are the work force engines for an economically 
stable nation. In the long run, building non-resilient residential zones burdens an economy 
with the cost recovering neighbourhoods over long periods. 

In northern parts of Britain, areas suffered from fl oods; it was found that the amount 
spent on helping residents and businesses to recover from the fl oods was an in-appropriate 
use of public funding. Instead, fi rmer building regulations considering resilience and resis-
tance should be enforced (Heaslip, 2017). 

In Lagos Nigeria electronic industry has grown in the last few decades. While this has 
provided job opportunities, an adverse effect was caused due to tonnes of e-waste that 
are not properly discarded has affected air, water and soil quality of these industrial sites 
(Sullivan, 2014), which are necessary components for humanity to remain healthy and pro-
duc-tively strive towards economic growth. 

Embracing a steady state of economy requires incentivising and adapting urban meth-
ods that follow cyclical rather than linear consumption at production of metabolic mecha-
nisms (see Figures 1 and 2). A holistic manner is essential to avoid sprawl and environmental 
externalities and impacts that hinder economic growth.

Achieving sustainability on neighbourhood scale consists of complex in and out fl ows. 
A strategy tackling the following points allow cyclical consumption and the production of 
resources for incremental and benefi cial changes in terms of reducing environmental deg-
radation, economic deprivation and social exclusion (see Figure 3).
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FIGURE 1 Linear consumption fl ows

Source: Giradet, 1992

FIGURE 3 Linkages between listed points and triple factors of sustainability

Source: Devised by author, 2019

FIGURE 2 Cyclical consumption fl ows

Source: Giradet, 1992
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Tenure: legalised ownership of lands in non-hazardous locations form a strong sense of 
security and reduces the urban inequality gap; this increases the sense of belonging and 
motivates people to participate and assist in making their areas pleasant places to live in;

Housing: new design concepts adapting to the needs of the 21st century and coming 
generations. Designs that utilise technological industrial innovations that can transform 
houses to work places and architectural solutions modernizing vernacular articulation to 
resist climatic shifts;

Energy: renewable methods of energy production and fair distribution of energy is neces-
sary to stop environmental degradation; 

Water: water is profoundly the source of life; contaminating it cause a series of ongoing 
health risks. Security of water is important, and its scarcity can be a reason for confl ict 
and even warfare. Schemes for harvesting rainwater, recycling water, and preserving wa-
ter resources, ensures continuity of life; 

Food: introducing continuous productive urban landscapes (CPUL) is transforming urban 
landscapes into agricultural land; it should be seen that these landscapes are important 
so the intake of processed food, packaging waste, carbon footprint of delivering food can 
be decreased; 

Drainage: infrastructural systems that deal with human faeces to avoid public health
crises; 

Waste management: negligence on how waste is disposed affects the food, water and air 
we consume every day; if not managed well, it can cause serious health issues across the 
whole eco-system; 

Transportation: responsive transportation methods and networks that can move large 
numbers of people from one point to another, and arranging close connectivity between 
nodes of urbanisation to reduce the amount of carbon from purchase of vehicles per 
head; 

Empty spaces or buildings: these facilitate juxtaposition, accommodating different age 
groups and classes. For example, public spaces containing activities addressing youth 
needs can encourage a positive attitude, protecting them from drug abuse or getting 
involved in destructive behaviour. Such spaces that help youth well-being build great 
human assets for future progress; 

Knowledge: democratising knowledge opens endless outlooks and innovations that pro-
mote diverse ways to a better life.

AUTONOMOUS SETTLEMENTS

Autonomous is defi ned as “freedom from authority”. Autonomous settlements can be de-
fi ned as settlements that are detached from the infrastructural support, and experience 
challenges of providing their settlements with energy in a collectiveness manner. Pickerill 
and Chatterton (2006) defi ne the notion of ‘autonomy’ as a social-spatial strategy, providing 
hope ‘that there are many alternatives’. These autonomy settlers seek to build themselves 
a sustainable life style of living that is integrated with the environment with respect to
cultural and communal aspects. Such societies have visions beyond the aims of just
economic growth, and even aspire for economic independence. There are now thousands 
of eco-villages transition town initiatives around the world; these are places where people 
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strive to live in human-scale communities, characterised by human, environmental, eco-
nomic and spiritual co-existence (Bohm et al., 2014).

The evolution of autonomous settlements 

Autonomy has been a concept performed by groups from the beginning of time, motivated 
by common ideologies or fundamentalists such as Marxism, social anarchism, anarcho-syn-
dicalism, regional separatism, national socialism, anarcho-primitivism, Zapatismo, ecolo-
gism, and anti-capitalism (Pickerill and Chatterton, 2006). This paper discusses groups who 
chose autonomy as means to save ecology. 

The phenomenon of globalisation has opened endless opportunities for trade, exchange 
of information and cultures. This has led to an economic growth that is fed by encouraging 
huge increases in human consumption, resulting to immense increases in the emissions of 
carbon foot print. Uncontrollable escalation in carbon footprint is associated with dramatic 
climatic shifts, resource depletion, land degradation, and loss of biodiversity, these chang-
es on the biosphere are endangering ecology and humanity. 

As stated by Bohm et al. (2014), attention to nature began in the 16th and 17th centu-
ries during the European Enlightenment. This movement emphasised the fact that humanity 
should be viewed as a thing apart from nature. It is capable, through reason and intellect, 
of modifying the world to suit its own ends; this means that humans should nurture the 
environment and harness it according to their needs. The European Enlightenment move-
ment also put forward particular praxis of social, economic and resource “management”, 
meeting the demands of effi cacy, technological feasibility without compromising economic 
performance, and “management” of a huge and expanding “world system” by simplifying 
and rationalising life itself (Dussel, 2013).

Nevertheless, practice of such movements as promoted by European Enlightenment and 
similar advocators were rarely applied; instead, a lifestyle that is focused on economic ra-
tionality was the driving agent and these movements were viewed as primitive or romanti-
cised. Governments began sensing great stress on their resource infrastructure and realised 
that the continuation of such behaviour would put economies at great risk in the future. It 
was then that policies were set to force environmental awareness by societies for the sake 
human and environmental well-being. 

The world’s cities are directly or indirectly responsible for 80% of global energy con-
sumption, generating more than 70% of the total waste and more than 60% of greenhouse 
gas emissions for the planet (Ash et al., 2008). Present urban policies and management of 
the building industry have a huge impact on the environment; it is important to change 
living habits and lifestyle to reduce this impact, using fewer resources, wasting less, and 
using more renewable energy. 

Accordingly, individuals aiming to live healthier and prosperous lives through sustain-
able living started forming autonomous settlements, also known as eco-cultures or co-hous-
ing. They realised tackling these issues as individual entities was not as effective as tackling 
them as a community for the following reasons:

energy produced for one household was either little or too much, therefore energy pro-
duction for individual use was not effi cient; 

expenditure on installations that produce renewable energy is expensive for an individual;
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qualitative use of land that can be utilised for farming; 

a cluster of units forms micro- and macro-climatic effects that improve thermal comfort 
and lessens dependency on cooling mechanical systems; 

the planned densifi cation of neighbourhoods dramatically reduces the embodied energy 
and cost of providing infrastructural networking; 

shared centres that are fl exible and adaptable to decrease running costs of facilities; 

a collective movement towards a common aim forms a communal sense that motivates 
individuals to proceed and commit to these lifestyle changes; 

reduction of the produced carbon foot-print when town oriented developments took 
place and the communal attitude encourage car-pooling;

re-use and recycling of materials without having to wait for city services to pick it up.

Methods of achieving durable sustainable communities

Town and country planning associations (TCPA), collaborating with communities and local 
government, produced a worksheet summarising the process of achieving eco-towns to ad-
vise promoters and planners. This worksheet states the following (TCPA, 2008):

mapping existing services and groups: fi nd local authorities and social/voluntary services 
who can make decisions faster and can later become promoters of sustainable communities;

involving local people in eco-town planning decisions: involving locals will ensure that 
these settlements are meeting their needs and wants, which will increase their loyalty to 
maintain and care about the future of these settlements; 

the formation of trust holding investment: they recommended that this is in the form 
of land; when the community starts expanding, this land should be used for investment, 
benefi tting the community; 

completing facilities on time: provision of vital services, such as educational institutes, 
before residents move in; 

setting a realistic budget: this depends on the size of the community, how much the 
authority is willing to support the community, and the complexity of services offered. 
Setting realistic budgets and complying with it is important to develop trust; 

making an inclusive built environment: creating an inviting community combining existing 
and new movements that can accommodate different types of people who can then feel 
secure;

building a central resource centre for the community: centres that support the develop-
ment of human self-esteem by providing jobs, learning facilities that improve skills, and 
a space for communities to gather; 

supporting community development: activities and interactions encouraging forming 
bonds between individuals, support collectiveness to make social changes possible, and 
communication to decide what is best for their welfare; 

providing open spaces: pleasant open spaces for children and adults to enjoy, raising the 
aesthetic, cultural and spiritual value of space; 

making use of schools for joint provision: schools can host students during the day and at 
evening host adults for communal awareness about the environment;
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harnessing the energy of faith groups: members of faith groups have energy and commit-
ment that can be used to develop civil society; 

meeting the needs of particular groups: to integrate and be accepted as a part of a com-
munity, incorporating groups from different ethnicities is recommended for the positive 
development of eco-neighbourhoods.

Features of sustainable autonomous settlements

resilient to climatic changes; 
family structure;
selected design and materials are eco-friendly and easily repaired and maintained;
self-dependent in terms of generating energy; 
a strong sense of community;
food production is a collective process;
units and facilities are clustered close to each other.

OVERVIEW OF URBANISATION IN SUDAN

Sudan is a federal country formed of 16 states (wilayat), where each state elects a gover-
nor. At national level, a president is elected, and every fi ve years democratic re-election 
takes place. Unfortunately, between 1989 and 2019, the country was dominated by a single 
president, Omar Al-Bashir. He took control through a coup supported by the National Islamic 
Front; he was ousted by a fi erce revolution driven by the Sudanese citizens, demanding that 
he and all his related parties step down. Before and during Omar Al-Bashir’s rule, Suda-
nese politics were always in turmoil, caught in civil wars, destructive regional diplomacies 
that caused sanctions, poor land and natural resources management, eventually leading to 
drought, famine and annual fl oods sweeping communities. 

The unstable political scene in Sudan infl uenced urban policies. The country was ne-
glected and policies were not even considered a matter of importance. Organic develop-
ment took over in an unguided and unplanned manner; this was a ticking bomb that was 
expected to explode into a housing crisis, and indeed it did. There is 34.37% urbanisation 
in Sudan; this is formed by three main cities, Khartoum, Port Sudan and Niyala, the most 
prominent being Khartoum (Pantuliano et al., 2011). Urbanisation and the neighbourhoods 
of Khartoum are the focus of this research paper due to the availability of data and previous 
academics from which information can be derived. 

The Greater Khartoum area (i.e., Omdurman, Khartoum and Khartoum North) is the 
largest urban centre in Sudan with a population of 4.3 million people in 2008, accounting 
for over a quarter of the urban population and a tenth of the total population (Sarzin and 
Mehta, 2011). Relatively, Khartoum is the most equipped city; this is why it is currently fac-
ing a rapid increase in urban population. Local and governmental authorities are unable to 
keep up with housing supply meeting with the rising demand from an increasing population. 
This population infl ux is due to the three following reasons:

1.  natural increase: there are more births than deaths in Khartoum; natural increase is the 
main reason for the increase in population;
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2.  internally displaced people (IDPs): continuous confl icts and environmental disasters, 
such as drought and famine, happening in other states mean that people move to Khar-
toum seeking safety. It is likely that many of the IDPs will remain and settle in Khartoum; 
they have invested their resources on permanent dwellings in the camps (Sarzin and 
Mehta, 2011);

3.  net migration: the fl ow of people from rural to urban areas in search of better job op-
portunities, better services to do businesses, and knowledge.

Lack of planning under the political and economic turmoil forced people in need of a shelter 
to self-build informal settlements in the peripheral regions of Khartoum. Of all households 
in Greater Khartoum, 80% are classifi ed as being of low income: the cost of housing is un-
affordable for the vast majority of households (Hamid and Elhassan, 2014). The Central 
Bureau of Statistics estimates that 46.5% of the total population falls below the offi cial 
poverty line, and about 27% of urban dwellers live under the poverty line of US$2 per day 
(Sarzin and Mehta, 2011). Figure 4 is a map of settlements, categorised from fi rst to third 
class and squatter settlements. First class represents a high standard, completely fi nished 
concrete house that is fully serviced, while third class is low income houses of lower struc-
tural standards and services access.

FIGURE 4 Map of Khartoum categorising pattern of settlements

Source: Pantuliano et al., 2011
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CHALLENGES HINDERING SUSTAINABLE
NEIGHBOURHOODS IN SUDAN

national urban visionaries are ignored: MEFIT and CENTECS Khartoum Regional Devel-
opment Plan (KPP5) was the last urban development plan, due to run for 30 years from 
2008−2033. KPP5 plans appreciated the importance of agriculture in Khartoum; however, 
implementation per guided plans fell short, maybe related to lack of governmental will 
power and participation of locals; 

absence of robust fi nance schemes for housing and land: the lack of comprehensive plans 
to fi nancially support the marginalised hampered the ownership of adequate housing. 
Sending a family member abroad to a rich country is a trending solution to fi nance legal 
housing ownership; 

sanctions: since 1994, sanctions and embargoes were imposed on Sudan, which is an 
obstacle towards sustainable development. These sanctions prohibit the importation of 
new equipment and technologies for water purifi cation, sanitation, clean and sustainable 
energy sources, such as solar and wind power and transportation means. Unless these 
sanctions and embargoes are lifted, the suffering of Sudanese urban dwellers, especially 
the urban poor, will continue unabated (UN-Habitat, 2014). On the other hand, these 
sanctions could have been a motive to look for innovation using local materials, therefore 
reducing the carbon footprint produced from importation;

provision of basic infrastructure in a horizontally sprawling urbanisation: Sudan is char-
acterised by low urban density where communes are developing further apart from one 
another. There are more wasteful lands that require substantial fi nancing of infrastruc-
ture that extends over long distances. Adherence to strategies that limit expansion and 
increase densifi cation will reduce pressure on costs to deliver infrastructure;

inclusive cooperation: Sudan is rich with multiple ethnical tribes and languages. Finding 
a way of communicating between the different segments to build inclusive neighbour-
hoods can be a challenge, but will bring advantages of coherence between all levels and 
celebrate diversity; 

acknowledging the importance of the natural environment and sustainability
ideology: fl oods, droughts and desertifi cation are both natural and man-made disasters 
facing Sudan. They have great negative social and economic impacts at both the indi-
vidual and national level. Large numbers of Sudanese depend on their lands for food; 
depletion of natural pastures and agricultural lands can cause a state of starvation and 
malnutrition. More research is needed in clean energy methods of transportation and 
building to reduce the pollution that embraces the Sudanese context: it should no longer 
be perceived as an option; 

weak urban-rural linkages: the sharp rise in the urban population is due to the high con-
trast of services and opportunities provision between urban and rural areas. The concept 
of segregation between rural and urban, rather than extensions of a unifi ed community, 
leads to disrupted progressive urbanisation; 

emphasise gender equity and youth needs: women are usually perceived as care takers; 
the social and work culture complicates their formal employment, lowering their chanc-
es to receive loans as means to improve their living. It is estimated that 92% of women 
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in developing countries are working in informal sectors (WIEGO, 2018). Youths below 18 
years of age form 48.5% of the population, and 35% are in the age group between 18−35 
(Sarzin and Mehta, 2011).

‘The numbers of street children in Sudan have increased substantially
in recent decades, so that by 2002 there were estimated to be

70,000 working and street children (86% male and 14% female) in
northern Sudan, most of whom were living in Khartoum State’

(Consortium for Street Children, 2004). 

Street children of Sudan are involved in toxic environments, destructing their morals and 
capabilities. Catering to their needs is vital so they become great assets, contributing to 
the well-being of the country. 

Existing opportunities that can strengthen the
adoption of autonomous neighbourhoods 

federalism and the existence of local governments: movement towards de-centralising 
government ensures that the distribution of wealth can be balanced, and a broader rep-
resentation of people identifi es the right actions to be taken. Citizens can participate in 
governing their own affairs and mobilise resources according to their own needs; 

communal bond: aid and support is given by people within a society to those who are in 
need, even if they possess little. In Sudanese culture it is considered obligatory to help; 
if properly structured under ‘self-help’ programmes, these habits will give local entities 
more empowerment for grass-root changes;

fi nancing: A large number of Sudanese working in the private sector also feel burdened 
by the social responsibility of giving back to their communities, and they support the 
construction of public healthcare facilities and schools (Sarzin and Mehta, 2011). Private 
Public Partnership (PPP) initiatives to help fi nance and maintain low cost housing projects 
should be considered in serious frameworks; 

water taxis: As Figure 4 shows, the Nile cuts through the city of Khartoum; this could be a 
route for water taxis. Using asphalt, which becomes heat islands that increase tempera-
ture, can be reduced and more spaces can be vitalised for landscaping. This would pro-
tect neighbourhoods from seasonal fl oods, desertifi cation and help to absorb pollution;

edible landscaping: ‘Sudan is considered as one of the three countries in the world that 
can contribute in the international food security’ (Mohamed, 2010). Realising and ex-
perimenting with the potential to cultivate their surrounding local streets and spaces as 
landscapes for food production instead of being left vacant or used as garbage dumps, 
can help neighbourhoods to become self-suffi cient and fi ght climatic changes;

high literacy rates of women: in Sudan, the percentage of literate women is higher than 
men. Involving professional women more in formal sectors of work to benefi t from their 
education, and facilitating fl exible work spaces that adjust to cultural practices, will 
generate production and raise household income (see Table 1);
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hopeful active youth despite the harsh circumstances: it was youths who drove the rev-
olution in Sudan, striving for non-militant ruling. The previous political paradigm was 
thought impossible to remove, but it was the youth who proved many critics wrong. 
Awareness of the power of digitalisation and its utilisation effi ciently connected Sudanese 
youth efforts around the globe and led to a phenomenal revolution. With national goals 
admitted to involving the youth, an undeniable force leap-frogging towards achieving 
sustainability is possible.

The next chapter represents case studies of actual projects by self-empowered residents, 
determined to overcome living issues through sustainable solutions and in the long run
were valuable contributors in achieving steady economic growth. Inspiration can be
conceived from these examples to discover new approaches for constructing Sudan’s
neighbourhoods.

CASE STUDIES

Case study 1: Lynedoch Eco-Village, Stellenbosch, South Africa

Lynedoch Eco-Village is the fi rst mixed-income eco-village in South Africa (see Figure 5). 
It was formed to escape the apartheid inequality practiced in South Africa and building
a healthy environment for their children’s future, who were caught in drug abuse, gang 
abuse, over-consuming lifestyle, teenage pregnancy and an alcoholism. Children’s well-be-
ing in the village was interlinked with the land’s quality; agricultural landscaping was the 
core of the project. From this, they produced their own food and the rest was sold for 
income; however, the land was damaged due to inappropriate farming methods. To re-
store this land for farming, the sustainability institute (SI) in Lynedoch devised a method
combining their practice insight and knowledge from different disciplines. The following 
was achieved:

soil fertility was restored by collaborating with local organic farmers, and agro-ecological 
farming was being performed; 

Lynedoch Earth School was formed; this is an institute providing free education and
vocational training for junior and senior students, teaching them childhood develop-
ment, sustainable communities and youth sustainability skills, including agro-ecological
farming; 

TABLE 1 Gender based indicators, 2008

Indicator Men Women

Percentage of the total population (%) 51 49

Life expectancy (years) 52.5 55.5

Overall illiteracy rate (%) 42.7 54.6

Head of the household 71.4 28.6

Source: Central Bureau of Statistics (UN-Habitat, 2014)
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twenty-four houses were built, of which half were subsidised to ensure affordability. The 
houses were built on sustainable infrastructures that were: 

biolytic sanitation system; 
vertically integrated wet land;
biogas digester;
recycling of toilet fl ushers, solid and water waste that was used for irrigating lands;
solar roof tiles and solar water geysers for each street reduced coal generated power 

by 60%;
chimneys and rock stores, together with orientation and design considerations to cool 

houses;
storm water harvesting and re-use mechanism reduced water consumption by 40%;
monitors watching usage of energy and water;
materials used for the houses were adobe brick, sand bags and recycled bricks, reduc-

ing carbon footprint.

The 15 family child well-being units centred in Lynedoch eco-village set an example for 
self-dependent neighbourhoods willing to empower themselves with no need of external 
funding. Sanitation, waste, water and energy are usually provided by the government 
or professionals to structured formal settlements, and provision of these services differs
between formal and informal settlements. Settlers in Lynedoch eco-village accepted
the challenge to provide their dwellings’ needs by themselves. This was an attempt to 
build a decent life for them and their children through sustainable building approaches,
earning a living and their food through farming, and continuously learning about effi cient 
agro-ecological farming. In addition, there is communication about ‘ecopreneurs’ and 
agro-ecology with youths who do not fi nd jobs in the formal sector, offering wider outlooks 
for youths to make use of their strength and fi ght poverty. 

The Sustainable Institution (SI) had a ripple effect within the community; one third 
works for the institution and are encouraged to do voluntary work, directing movements 
to solve racism problems, and activities to regain trust and encourage tolerance between 

FIGURE 5 Lynedoch EcoVillage, Stellenbosch, South Africa

Source: Sustainability Institute (no date)
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parties. These actions play a vital role in reforming the social fabric and increasing safety 
and productivity of the neighbourhood. 

Policies and management are key for the sustainable growth of neighbourhoods. In 
Lynedoch Eco-Village, a constitution is signed by each homeowner and institutional partner 
to contribute to a democratic system where trustees vote and make decisions concerning 
governance, infrastructure, home building and social justice. This method can be vulnera-
ble if leadership is poor, and decisions for the well-being of the community can be made to 
favour or satisfy benefi ts of certain individuals.

Case study 2: Springhill Cohousing, Stroud, Gloucestershire

In collaboration with Architype, a developer (David Michael), delivered a ‘radical self-build’ 
co-housing scheme offering settlers the fl exibility to be their own developers (see Figures 6 
and 7). The housing is inhabited by a mix of old and young members, and aims to establish 
positive communal relationships between its members instead of being a mere house to 
live in. Members can enjoy the benefi ts of group fi nance, shared facilities and interchange 
between activities to support each other. This saves fees on services, such as childcare, 
cooking, gardening and administration, and instead a sort of favour bank between people 
was established. 

Spatial organisation features of the built units:

sensible clustering: for a stronger sense of unity, dwellings are clustered close to each 
other, and each cluster has a public green space encouraging interaction between 
neighbours and avoiding the usual introverted housing units; 

orientation: rooms in some dwellings face south, enjoying a sunny and cheerful at-
mosphere; unfortunately, however, some other dwellings did not have south facing 
rooms, meaning that the dwellings became dull; 

outdoor spaces: green spaces with dual functions were provided as places for enjoy-
ment, as well as being a sustainable drainage system;

FIGURE 6 Exterior of the housing units and shared kitchen in Springhill Cohousing

Source: Nash, 2016
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community kitchen and eating: there is an open plan kitchen where members cook and 
have meals together three times a week; this helped to develop positive social bonds 
with each other. 

To reach agreement on aesthetic features and design qualities, there were twice-monthly 
meetings between the 35 directors. This raised costs when the intention of co-operating 
during the design process was to keep costs down; if decisions had been made by individu-
als, costs would have remained low. 

The materials used for construction were renewable and re-cycled, and the homes re-
ceived a Building User Survey (BUS), earning the 99th percentile in the UK for comfort and 
satisfaction. In addition, the houses consume less gas and electricity than average. 

Even though some neighbours complained about the appearance of the units, likening 
them to ‘prison blocks’ and lacking green space, the neighbourhood has a waiting list of 
people wanting to live in Spring hill co-housing because it is the sense of community and 
belonging they want.

FIGURE 7  Sketch showing the master plan of Springhill Cohousing Scheme clusters arranged to inte-
grate with the green space

Source: Nash, 2016
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Case study 3: Obtaining tenure operation, Santiago, Chile

Land ownership is a huge obstacle standing in the way of sustainable development. With the 
fear of eviction and insecurity, marginalised people are forced to occupy settlements ille-
gally on unwanted lands that are subject to fl oods, pollution, landslides, etc., and usually 
have little or no access to infrastructural network. These people put their lives at risk for 
the sake of decent living. In Santiago, Chile, in 1960, a bold movement named ‘Operation 
Site’ was implemented by the state to solve the housing crisis; this movement was about 
facilitating land ownership at low prices affordable by the poorest of Santiago (see Figure 
8). Before the state launched Operation Site, the conventional method of providing houses 
was followed until they realised they were unable to meet the high demands of housing. In-
stead, they gave away small plots of land on the outskirts of Santiago at knock-down prices. 
These plots were linked to the electricity grid and, in some cases, they built a kitchen and 
bathroom with plumbing and the people had to build the rest around it. As much as it was 
criticised at the beginning, over time the project has shown signs of success; it was a ‘top 
down-bottom up’ strategy that genuinely wanted to transform people’s lives. The operation 
stopped when a military coup occurred in 1973.

FIGURE 8 Newly constructed houses, built as a result of Operation Site, in 1965

Source: The Guardian, 2004

Case study 4: Housing units

Sustainable development goals (SDG) connected three particular problems that make hous-
ing diffi cult. These are:

1.  affordability: rationalising the price of houses according to the ratio of income received 
by the urban poor; 

2.  adequacy: what minimum is considered enough for the housing to be habitable;
3.  viability: connecting the house to basic services to become capable of habitation.
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The case studies below describe housing projects that rethought the defi nition of housing, 
where the three particulars given above were considered in an attempt to fi nd ways to bet-
ter living standards for their inhabitants. 

Digitalisation: Loloma 5 Town homes - Scottsdale, Arizona, United States

The 21st century witnessed extremely rapid technological advancements, the latest is 
known as Industry 4.0. Defi ned as the Internet of Things (IoT): the digitalisation of com-
munication eased connection between people around the globe just using a swipe of the 
fi nger. Digitalisation changed the pre-conceptions of houses from being units used only 
for dwellings to becoming places of work from home. The re-invention of dwellings trans-
formed the intensity of the business involved, and company growth can now occur from 
outside the work place. Digitalisation can link people working from home to global markets 
directly instead of being at the end of the global supply chain and receiving small amounts 
of the profi t made from their products. Furthermore, houses connected to broadband com-
munication connect residents to e-education training programmes and courses offered from 
prestigious universities globally for free or at affordable prices. Knowledge is empowerment 
and enables more people to join the work force, raising the country’s GDP.

Houses utilising digital innovations suggests the following advantages:

less unpredictable journeys to school and work place;
dynamic time management to adjust between other responsibilities; 
waste avoidance and qualitative use of land plots that were used to construct large offi ce 

buildings;
reduction in carbon footprint; 
lighter use on transportation vehicles;
diversifying fi nancial income routes into a household.

A complex designed by Will Bruder Architects is formed by fi ve live-work units (see Figures 9 
and 10). The living units are not only used as shelters but also as work spaces. They contain 
two work spaces; on the ground fl oor is a space that can be used as a car port or a work shop. 
A room is dedicated on the fi rst fl oor to work space, with a terrace overlooking the shop.

FIGURE 9 Front and back facades of the houses
Source: ArchDaily, 2011
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Financing: Self-Employed Women’s Association (SEWA), India

Squatter settlements built on unauthorised plots of land are inhabited by people working 
in informal industry sectors, known as the ‘shadow economy’. These settlements are not 
granted fi nancial loans from banks or other formal fi nancial institutions to consolidate their 
household needs or business ideas. Therefore, they are forced to seek fi nancial support 
from informal sources that are more rigid and incompatible with their capabilities to repay 
these loans; this is because they have an irregular and unstable income. The Self-Employed 
Women’s Association (SEWA), based in India, was able to provide fi nance under the Mahila 
Housing Trust (MHT) (see Figure 11). MHT supports women working in the shadow economy 
who have no mortgageable houses by securitising their assets. MHT is an organisation part 
of the cooperative bank, Shri Mahila SEWA Sahakari Bank (SEWA Bank in short), founded 
by SEWA to intervene and break the debt-poverty cycle women fall into. They do this by 
providing fi nancial services tailored to the women’s lifestyle, charging fairly low interest 
starting from 2% (see Figure 12). SEWA fi nanced the provision of basic services, such as 
toilets, electricity in households, and water pumps, to encourage the steady increase of 
fi nancial productivity.

Design: Architects Hassan Fathy and Alejandro Aravena

The housing industry is responsible for 40% of the carbon emissions produced, both from 
materials and operational energy requirements. New design paradigms that encourage self-
help should attempt to design houses that best fi t inhabitants’ needs. Vernacular architec-
ture is proof that inherited knowledge from tradition and culture in building homes was 
better at adapting to the local context without harming the environment, and even led to 
thriving economies, long before the interference of offi cial architects and planners. It is 
recommended that builders take a step back to be inspired from traditional architecture, 
revive and combine traditional architecture with contemporary techniques, and give locals 
more freedom in manoeuvring spatial organisation. 

Hassan Fathy, an Egyptian architect, spent his career expressing architectural direction 
that suggests construction methods that are ‘built by the poor for the poor’ (Fathy, 1973). 
Hassan Fathy derived his style from refl ecting on typological determinants and Nubian

FIGURE 10 Section and interior showing the work spaces in the house

Source: ArchDaily, 2011
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FIGURE 11 SEWA’s fi nancial provision system at district level
Source: Benni and Barkataky, 2018

FIGURE 12 Artisans using a solar lamp to work at night through a Hariyali loan

Source: Benni and Barkataky, 2018

traditional architecture; he was able to articulate styles that harmonise with their sur-
rounding context. The design considered orientating houses towards a north-west prevail-
ing wind that goes through wind catchers (malkaaf) into planted internal courtyards; cre-
ating convection current generate cool air fl ow around the house. In addition, thick walls 
and domed roofs all contribute to the passive thermal comfort of interior spaces. Figure 13 
shows one Hassan Fathy’s most important projects built in 1945, the fi rst documented mud 
brick house in Cairo that is still standing today.
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Quinta Monro is a social housing project in Chile, designed by Pritzker Prize winner 
architect Alejandro Aravena. The project was completed with subsidy amount of $7,500; 
this budget had to cover the cost of land, infrastructure and construction. With such a tight 
budget to work with, Alejandro formed a cluster to join thirty families on the site, and built 
vertically instead of horizontally to spend less on land (see Figure 14). Only half the plot 
was built on, while the other half was left for the residents to slowly invest in its expansion 
themselves in the future. The unit was provided with only a bathroom and kitchen. The 
guided self-construction concept developed by Alejandro has gained a lot of value since it 
has been lived in; it helped people to break away from the poverty limbo.

FIGURE 13 Said house designed by Hassan Fathy, 1945

Source: Serageldin, 2007
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DEDUCED ADVANTAGES AND DIS-ADVANTAGES OF
AUTONOMOUS SETTLEMENTS

Advantages

less fear of crime, as people take more care of each other; 
land is used in a more qualitative manner; the social fabric is more cohesive and achieves 

sustainable goals. These factors raise value and net worth of residential units and land; 
carbon footprint is reduced or avoided once and for all; this is because all required ser-

vices and social gatherings are closer;
more communal spaces allow positive interaction;
energy bills, are lower than usual because it is more dependent on renewable energy; 
better decisions that are actually meeting the wants of the residents are made;
less waste of energy, food and physical materials because more is shared; 
environmental conscious attitudes are developed and stronger human connections with 

earth are created.

Disadvantages

a lot of interaction can cause friction between neighbourhood members;

decision-making concerning the well-being of the community takes longer, also it requires 
a member with good leadership skills to ensure that the best decisions are made without 
being exploited for self-interest; 

initial cost and effort put into these settlements can be a heavy burden on some, enough 
to stop some from proceeding with the project;

designs that can satisfy all members within the settlement can be a challenging task for 
an architect;

FIGURE 14  Qunita Monro houses before and after inhabitance
Source: ArchDaily, 2008
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too much dependency and liberation from authority and too many autonomous settle-
ments can threaten the unity of a nation; 

the availability of all amenities and social gatherings within the settlement can isolate 
these settlements from the rest of the world.

CONCLUSIONS AND RECOMMENDATIONS

The intention of this paper is not to promote complete autonomy and form disconnected 
segregated neighbourhoods. On the contrary, it is an approach to renew meanings and ways 
of gaining freedom, and promote collectiveness at decision-making between governmen-
tal authorities and local citizens. Sudan’s history of political instability and tyranny needs 
methods to empower local citizens to confront on stronger bases against bad decisions 
made by formal authorities and autocracy. Key of successful methods application are em-
bedded within how built environments are sustainably planned. Autonomous settlements 
as an approach for sustainable development facilitate Sudanese citizens reclaim their dig-
nity through decent living and economic independency through the architecting localized 
strategies. Carmen (1996) claims that autonomy stands on four corner stones: political 
ownership and control; cultural and media literacy; the self-determination of organisation-
al forms; and economic self-reliance. Autonomy translated in the form of neighbourhoods 
suggests it can be a mediator to achieve sustainability goals.

The case studies discussed in this paper are an inspiration that explored solutions that 
can be applicable in Sudan. It was realised that according to specifi c context and situations, 
solutions are tailored. Millennium development goals (MDGs) measure urban poverty based 
on income and the ability to afford basic household needs. However, there are non-food 
needs that were not considered in the MDG measuring method yet are signifi cant factors 
towards the alleviation of poverty. Benchmarking techniques measuring, specifi cally, Suda-
nese urban-poverty and the needs of citizens in urban neighbourhoods and updating typog-
raphy are essential to set accordingly effective and responsive plans.

Sudan has to realise and utilise its full potential to achieve sustainable goals; poor 
urban policies over decades have left land in an obsolete condition. Arguably, with the 
current political reformation Sudan is enduring, there is now hope. Sudan is urged to train 
and retrieve urban planners, architects, civil engineers and whatever professionals willing 
to share their knowledge and experience concerning sustainable construction of built envi-
ronments, set frameworks at regional level and regulate urban policies in Sudan. Produce 
affordable sustainable housing prototypes as reference for builders of all types by funding 
groups and technologies for effi cient data collection, research and experimental architec-
ture exploring sustainable standards fi tting Sudanese context. Forming neutral organisa-
tions focused on monitoring progress and Regulations follow-up to assure serious actions are 
happening on ground and assess the situation to amend and modify planning policies until 
things are right. Autonomous settlements is a top down bottom up approach for sustain-
able development in Sudan promoting inclusive planning of neighbourhoods uniting towards
saving our biosphere.
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