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1. Introduction

In most African cities, the high cost of urban housing is often due to several issues including inadequate 
land governance policies that encourage speculative acquisitions, poor urban planning that generates 
urban sprawl, and the lack of access to critical infrastructure that has significantly increased the cost of 
serviced land. Land servicing costs adds to the housing development costs. As a consequence, the available 
serviced land is limited and out of reach for the majority. Moreover, high land prices are, in most cases, the 
consequence of inadequate land policies that result in inefficiencies in the process of making land available 
for housing development.

2. Serviced land
Serviced land is land that is ready to build on. That means it already has the utility connections - water, 
electricity and mains sewage, nowadays with high-speed internet and telephone connections as well as 
access from the highway. However, it can be difficult and costly to bring in utilities and access to a one-off 
plot/individual plot, sometimes as much as the land, because serviced plots will usually cost slightly more 
than conventional plots as one is also paying for the infrastructure. However, this is usually spread across a 
larger site, so these costs can be mitigated. Mayo and Angel, 1993 argue that the term serviced land should 
be understood in its broadest sense, as land designated for urban use and equipped with basic infrastructure 
including access road (even if not paved) to a city road network, public lightning, a water supply, a sewerage 
and drainage system as well as electricity and telephone services. 

Urban and housing infrastructure development is a complex and very demanding field and requires 
dedicated teams of professionals, technical resources, and instruments relevant to the sector. South Africa 
is familiar with these requirements, and has created dedicated facilities to support public investments in 
infrastructure for housing market. However, these facilities depend heavily on government budgets. Apart 
from the Development Bank of South Africa (DBSA), most institutions do not have a sustainable mechanism 
for mobilizing resources as they rely heavily on government budgetary allocations and merely serve as 
agents/instruments for donor support. The DBSA, has diversified funding sources including bonds, money 
market paper, and committed foreign lines of credit with commercial banks. In November 2013, the DBSA 
had raised R 20.25 billion in the domestic bond market, with the proceeds used to finance infrastructure 
development even at municipality level. However, only a small portion of this funding had been allocated 
to housing. Another notable example in another African country were  a specialized institution supporting 
domestic infrastructure financing is The Infrastructure Bank (TIB) of Nigeria. TIB, which is majority owned 
by the private sector, is mandated to finance large-scale, long-term infrastructure projects in Nigeria such 
as mass housing, water provision, and transport, among other municipal services. In the case of Kenya, we 
have seen a consortium of developers – Tilisi Development, accelerating the delivery of serviced stands 
through the world class infrastructure investments – just 30km’s outside Nairobi. Different approaches to 
bring services are being devised by various market players in order to expedite the real estate development 
opportunity. 
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Adding value to land
Servicing land with infrastructure adds value to 
land. As the world population continues to grow, 
the demand for quality land is inevitability growing 
as well. According to the laws of supply and 
demand, quality land is expected to slowly increase 
in value over time. Even if one has a perfect 
piece of land, the chances of the land selling will 
plummet if that piece of land does not include 
access or has poor access to water, electricity, roads, 
sewage connection and high speed broadband. Not 
having access severely limits the amount and type 
of buyers. Connecting the site with services can be 
costly, but services are in high demand that not 
having them significantly lowers the value of one’s 
property.

Infrastructure facilities include:

•	 Good surface communication links such as 
tar.

•	 Provision of water supply distribution system 
- construction of water storage reservation 
and laying of underground pipes.

•	 Provision of a drainage system which may 
include construction of surface drains 
as subsurface drains for the disposal of 
wastewater.

•	 Supply of electrical power for which 
construction of transmission line towers, 
construction of electrical substations.

•	 Providing inland communications lines 
(telephone lines).

•	 Construction of recreational areas - gardens 
and parks.

And in the most recent times, the inclusion 
of digital technology, bringing technological 
connectivity home, through fibre technology. 

Figure 1: Infrastructure considerations for serviced land parcels
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3. Infrastructure delivery 
in South Africa

Major cities in developed countries recognize 
the opportunity to improve urban life with data 
analytics, and some are exploring how to use data 
to develop more integrated services and a more 
sustainable footprint. Pioneering cities in the smart 
city movement include Rio de Janeiro, Barcelona, 
Copenhagen, and Dublin, as well as Amsterdam. 
Data integration presents great opportunities, of 
course, but the challenge is that city managers must 
collaborate with a diverse group of stakeholders 
- in both the public sector and private sector - to 
achieve those goals.

South Africa has a long history of in-kind 
contributions or financial contributions towards 
bulk infrastructure, termed Bulk Infrastructure 
Contribution Levies, Engineering Service 
Contributions, Developer Contributions or 
Development Charges. This has been possible 
through provincial and local legislation but has been 
inconsistently applied by municipalities. Despite 
having the power to charge bulk infrastructure 
levies, municipalities have often argued that it 
discourages development. Those municipalities that 
have charged this fee, usually do so according to 
a municipality-specific formula that calculates the 
relative impact of the development on the relevant 
infrastructure networks and proportions the cost of 
this infrastructure accordingly. 

Some municipalities only apply the formula for 
certain infrastructure for example, Johannesburg 
only charges for roads and stormwater, while 
others such as the City of Cape Town apply the 
charge for all engineering services. The national 
land use planning legislation has provided a 
consistent set of powers for municipalities to 
apply Development Charges. The National Treasury 
introduced legislation to standardise the basis 
for the calculation, administration and use of 
the Development Charges in order to improve 
municipal financial viability in 2015. However, not 
all municipalities follow the legislation. 

4. Access to services 
One of the core functions of municipalities and 
cities across the urban landscape of South Africa 
is to provide affordable and good quality basic 
services. The provision and delivery of services 
such as water, sanitation, electricity, etc. and the 
utilisation thereof is intrinsically linked to the 
health and well-being of its citizens. There is also 
recognition of the role of basic services has in 
sustainable development, reducing vulnerability, 
improving resiliency, and alleviating poverty. It 
has even been noted as the cornerstone to the 
recovery from the Covid-19 pandemic (Saiz, 
2020). Emerging from the Covid-19 pandemic 
are issues around accessibility to services and 
the lack thereof, which also includes the growing 
demand for digital connectivity. The digital gap in 
South Africa has become even more pronounced 
during the pandemic, where the demand 
for digital accessibility and connectivity has 
increased  but the access to such is constrained 
by capacity of existing digital infrastructure 
networks and also by a person’s or household’s 
affordability and location.  To address the digital 
gap and reduce the digital divide, digitisation 
needs to ensure inclusivity and accessibility for 
all, not for some. 

(Duflo et al. cited in Avis 2016) suggest that 
obstacles to effective basic service provision can be 
categorised in three ways:

•	 supply constraints (e.g. the cost and technical 
complexity of providing infrastructure)

•	 demand constraints (e.g. unwillingness or 
inability to pay for services)

•	 institutional constraints (e.g. horizontal 
governance failures where neighbouring 
municipalities fail to cooperate or manage 
services effectively).
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Water 
The table below indicates access to water for drinking by households in South Africa in 2018. Majority of 
households (46.3%) have access to piped water within their dwelling, followed by 28.5% of households with 
access to piped water on site while 12.3% relied on communal taps and 1.9% relied on neighbours’ taps. 
Although generally households’ access to water improved over time, 2.7% of households still fetch water 
from rivers, streams, stagnant water pools, dams, wells and springs.

Table 1: Comparison of the main water source for drinking used by households, 2002-2018 (2018 
General Household Survey, StatsSA)

Water source 2002 2004 2006 2008 2010 2012 2014 2016 2017 2018
                            Percentage

Piped water in dwelling 40.4 40.1 41.2 43.6 42.8 44.6 46.4 46.6 46.7 46.3
Piped water on site 27.7 29.3 30.2 27.0 29.1 27.6 27.0 26.8 27.6 28.5
Borehole on site 2.7 1.6 1.2 1.2 1.1 1.4 1.9 1.8 2.0 2.1
Rainwater tank on site 1.3 0.3 0.4 0.5 0.3 0.6 0.4 0.8 1.1 1.2
Neighbour's tap 0.6 2.3 2.1 2.6 2.5 2.9 2.7 2.4 2.2 1.9
Public/ communal tap 13.6 14.8 15.4 15.6 15.5 15.8 14.0 13.2 12.3 12.3
Water-carrier/tanker 0.6 0.6 1.1 1.1 1.4 1.3 1.2 2.3 3.1 3.0
Borehole off-site/communal 5.9 4.7 3.3 3.5 3.2 2.3 2.7 2.1 1.6 1.5
Flowing water/ stream/river 0.7 0.6 0.3 0.3 0.3 0.2 0.4 0.2 1.6 1.7
Stagnant water/dam/ pool 1.4 1.0 1.0 0.6 0.3 0.4 0.5 0.3 0.2 0.1
Well 2.0 1.8 1.3 1.5 1.5 1.3 0.9 1.0 0.4 0.3
Spring 0.3 0.2 0.2 0.3 0.6 0.5 0.7 0.9 0.8 0.6
Other 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.4
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

YEAR
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Electricity

The figure below shows the percentage of households connected to the mains electricity supply in South 
Africa between 2002-2018. Over this period, the overall percentage of households that were connected 
to the mains electricity supply in South Africa increased from 76.7% in 2002 to 84.7% in 2018.  Limpopo 
Province had the highest percentage of households with access to electricity in 2018 at 92.7%, followed 
by the Northern Cape Province  at 91.7% and the Free State Province at 91.2%.  The Gauteng Province had 
the lowest percentage of households connected to the mains electricity at 77.7%, and also experienced the 
biggest decline between 2002-2018 (-9.5%) which can be attributed to rapid in-migration and associated 
increased in households over this 16 year period. 

Figure 2: Percentage of households connected to the mains electricity supply by province, 2002-
2018(2018 General Household Survey, StatsSA)

     2002           2004 2006 2008 2010 2012 2014 2016 2018
88.5 90.9 93.4 93.5 86.6 90.4 87.0 86.6 87.9
55.3 60.4 69.5 67.0 73.1 80.5 83.6 83.8 87.4
81.6 83.0 87.7 87.5 88.4 91.7 90.3 91.8 91.7
85.1 88.0 88.4 89.8 92.8 91.5 92.1 88.3 91.2
68.6 72.9 75.0 73.7 77.2 79.5 82.1 81.5 83.5
82.0 88.9 85.7 80.8 83.8 85.4 87.7 81.2 83.7
87.2 88.3 79.0 87.1 83.3 84.3 83.4 79.6 77.7
76.0 83.7 83.3 82.6 87.1 88.5 89.9 87.1 90.7
72.6 77.0 83.4 81.8 87.9 90.4 92.0 94.0 92.7
76.7 80.6 80.7 81.9 82.8 85.2 85.9 83.9 84.7
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Sanitation

The table below shows household access to types of toilet facilities in South Africa in 2018. It evident 
that most households have access to flush toilets connected to a sewerage system (61.5%) followed by 
households that have flush toilets that have access to a septic or conservancy tank (3.9%). There are 
households that still use the bucket toilet system. Across the different provinces, the level of accessibility 
to the different types of toilet facilities also differs; in Limpopo Province, majority of households access pit 
latrine toilets  (70.2%) with only 26% with access to flush toilets, whereas in the Western Cape Province 
93.1% of households access flush toilets and only 1.1% of households have access to pit latrine toilets. 

Table 2: Percentage of households by type of toilet facility and province (2018 General Household 
Survey, StatsSA)

WC EC NC FS KZN NW GP MP LP RSA Total 
(Thousands)Percentage

Flush toilet connected to a public 
sewerage system

89.1 44.9 69.9 74.1 43.6 41.4 88.6 39.1 20.2 61.5 10 225

Flush toilet connected to a septic or 
conservancy tank

4.0 2.3 6.7 2.5 6.3 7.2 1.2 6.0 5.8 3.9 655

Pour flush toilet connected to septic tank 
or pit

0.0 0.6 0.5 0.0 0.6 0.2 0.2 0.2 0.4 0.3 51

Chemical toilet 0,1 0.4 0.0 0.1 0.6 0.3 0.4 0.3 0.2 0.3 57

Pit latrine/toilet with ventilation pipe 0.7 40.3 12.9 9.0 30.9 21.8 1.8 22.8 32.6 17.2 2 867

Pit latrine/toilet without ventilation pipe 0.4 7.5 6.1 11.0 15.0 25.2 5.7 28.4 37.6 13.4 2 225

Bucket toilet, collected by municipality 4.1 0.6 0.1 1.0 0.4 0.2 1.5 0.0 0.2 1.1 188

Bucket toilet, emptied by household 0.8 0.3 0.9 0.9 0.1 0.2 0.0 0.0 0.1 0.2 38

Ecological Sanitation Systems (urine 
diversion/ separation)

0.1 0.1 0.0 0.1 0.4 0.3 0.0 1.5 0.6 0.3 48

None 0.6 2.8 2.7 0.7 2.0 3.1 0.2 1.7 2.0 1.4 232

Other 0.1 0.3 0.2 0.8 0.2 0.2 0.3 0.1 0,4 0.3 46

Total Percentage 100.0 100.0 100.0 100.0 100.0 100.0 100,0 100.0 100.0 100.0 16 631

Total (Thousands) 1 875 1 680 341 901 2 894 1 208 4 870 1 286 1 576 16 631

Digital infrastructure

Digital access and connectivity has grown to become a necessity in today’s times, playing an essential role 
in promoting and enhancing socio-economic and economic growth and development. During the Covid-19 
pandemic, many people have been forced to live, work and study remotely to curb and stop the spread of 
the virus and this has led to a greater surgence of online activities and the growing demand and need for 
fast, reliable internet access and network backbone. However, this has only emphasised the existing and 
expanding digital divide between the haves and the have nots, the evident digital divide between lower-
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income households and digital connectivity and accessibility. This only further accelerates the need to go 
digital and to modernise digital infrastructure networks for fast and reliable internet access. 

The image below shows the internet penetration by regions across the globe in 2018. The Northern and 
Western Europe regions have the highest internet penetration at 94% and 90% respectively. This is followed 
by the Northern America Region (88%) and Southern Europe (77%). When looking at the African continent, 
the Southern Africa (51%) and Northern Africa (49%) regions have the highest internet penetration, with 
lowest penetration within the middle Africa region (12%). 

Figure 3: Internet penetration, 2018 (Global Digital Report, Hootesuite and We Are Social)

Looking at South Africa, the table below displays 
household access to internet by place of access 
across the country in 2018. Majority of households 
in South Africa use mobile devices to access 
internet (60.1%) with only 10.4% of households 
that access internet directly at home. 16.2% of 
households access internet at work and 10.1% 
at internet cafes or educational facilities. With 
the exclusion of mobile devices, it is seen that 
households are more likely to access internet 

at work than at home or at Internet cafés or at 
educational institutions. Household access to the 
internet at home was highest in Western Cape 
(25.8%) and Gauteng (16.7%) with the lowest in 
Limpopo (1.7%).

Majority of households connect to internet by using 
mobile services, however the cost of data can be 
considered to be much higher in comparison to 
accessing at home, broadband or wireless networks.
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Place where 
Internet is 
accessed

Rural/ 
Urban 
status

Province (percent)

WC EC NC FS KZN NW GP MP LP RSA

At home Metro 30.5 6.3 - 13.4 8.9 - 17.5 - - 17.3
Urban 17.0 5.7 5.9 5.8 6.9 5.1 11.5 6.1 5.4 8.0
Rural 15.5 1.4 1.1 2.9 1.2 0.8 6.4 3.1 0.6 1.7

Total 25.8 4.1 4.6 7.6 5.6 3.0 16.7 4.4 1.7 10.4

At work Metro 22.7 23.5 - 12.4 23.3 - 27.2 - - 25.0
Urban 19.7 12.9 14.5 12.3 19.7 10.7 17.5 7.9 18.8 14.9
Rural 9.5 1.8 3.3 2.9 3.1 4.6 9.7 5.5 1.8 3.3

Total 21.1 11.8 11.4 11.1 15.1 7.6 25.8 6.5 5.7 16.2

Using mobile 
devices

Metro 67.8 71.6 - 69.5 60.0 - 68.6 - - 67.4
Urban 54.5 57.9 55.2 63.7 61.2 68.1 68.6 76.1 58.1 63.7
Rural 26.8 36.9 50.2 50.8 45.2 46.7 34.6 63.1 38.9 45.0

Total 61.7 53.7 53.9 63.6 54.9 57.2 68.3 68.8 43.3 60.1

At Internet Cafes 
or educational 
facilities

Metro 15.5 17.6 - 4.3 10.4 - 17.8 - - 15.8
Urban 13.8 9.8 2.9 10.9 9.2 5.8 5.7 2.5 5.6 7.6
Rural 0.0 1.5 1.9 5.9 4.0 7.7 0.0 4.6 1.9 3.5

Total 14.1 9.0 2.6 8.3 7.8 6.7 16.1 3.7 2.7 10.1

•	 Improving housing and infrastructure 
involves upgrading and the construction of 
housing, restoring and extending infrastructure, 
alleviating environmental health hazards, 
encouraging investment and increasing access 
to finance, social development, building 
habitable and safe communities, maintaining 
safety and security and designing habitable 
urban communities; 

•	 Promoting urban economic development 
aims to enhance the capacity of urban areas 
to build on local strengths to generate greater 
local economic activity, to achieve sustainability, 
to alleviate urban poverty, to increase access 
to informal economic opportunities and to 
maximise the direct employment opportunities 
and the multiplier effect from implementing 
development programmes; 

5. Urban Development 
Framework

The framework strives to foster linkages among 
the various urban development initiatives and to 
promote a re-alignment of actions through the 
identification of priorities, choices and underlying 
policies, and consequently to steer them towards 
the collective vision. 

Implementation of the urban development 
programmes focuses on four key programmes:

•	 Integrating the city aims to negate apartheid-
induced segregation, fragmentation and 
inequality. The focus is on integrated planning, 
rebuilding and upgrading the townships and 
informal settlements, planning for higher 
density land-use and developments, reforming 
the urban land and planning system, urban 
transportation and environmental management; 

Table 3: Household access to Internet by place of access, urban/rural status and province in 2018 
(2018 General Household Survey, StatsSA)
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•	 Creating institutions for delivery requires 
significant transformation and capacity building 
of government at all levels and clarity on 
the roles and responsibilities of the different 
government spheres. This will also encompass 

a range of institutions, including civil society 
and the private sector, and require significant 
cooperation and coordination among all of 
these. 

6. Bulk and connector infrastructure provision in 
other African countries

The focus of land-based financing is primarily on the provision of bulk and connector infrastructure both 
for the property development itself but also for the city as a whole on the assumption that this may benefit 
low income households. The relative role played by the public sector (City, State and parastatals) and private 
sector developers is therefore significant. For example:

Table 4: Examples of developer’s involvement in provision of bulk and connector infrastructure

Extent to which developer provides bulk 
and connector infrastructure

Case (project, city, country)

1. Private developer provides the majority of the 
bulk and connector infrastructure 

• Tatu City, Nairobi, Kenya.

2. Public developer provides the majority of the 
bulk and connector infrastructure 

• Kilamba, Luanda, Angola.

3. Intermediate: developer provides some 
connector infrastructure 

• Cornubia, Durban, South Africa.

• Budiriro Housing Development, Harare, 
Zimbabwe.

4. No provision of bulk and connector by 
developer 

• Floraisons, Abidjan, Côte d’Ivoire.

• Abidjan Golf Estate, Abidjan, Côte de’Ivoire.

• Gaposho Estate Phases I & II, Kigali, Rwanda.

• Pennyville, Johannesburg, South Africa.

• Akright Satellite City, Kampala,Uganda.

Table 4 above shows how infrastructure is provided in each project selected in different African countries. 
It is notable that in the case of public sector developers or partnership-type developers it can be difficult to 
be specific about whether the City or State is providing the infrastructure as part of their obligations as an 
authority or as a developer. The figure below illustrates the cases referred to in Table 4. 
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Figure 4: Developer’s involvement in provision of bulk and connector infrastructure – images of cases 
in Africa

It is notable that a situation where the developer provides all or some of the bulk and connector 
infrastructure ( Table 4, rows 1 to 3) is a land-based financing mechanism, typically referred to as an 
‘in-kind’ contribution. The results reflected above therefore show that projects used this mechanism. In 
stating this it should be noted that the ‘value’ of this arrangement to the City may be reversed if there is a 
subsidy on the land. It is also important to reflect on whether these in-kind contributions are necessarily 
good practice. In some, but not all, cases the reason why the developer provides the infrastructure, bulk 
infrastructure specifically is because the City (with the support of the State) is not able to do this. In the 
context of an efficient, high density, modern city it remains important for bulk infrastructure to be provided 
as an integrated system. In-kind contributions can tie into an integrated systems, but there are several 
situations where bulk infrastructure is provided by developers to only serve the property development they 
are responsible for, resulting in infrastructure ‘islands’.
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7. Stakeholders in service delivery

infrastructure projects depends to a great extent 
on the support and involvement of a range of 
stakeholders including those internal and external 
to the project (Beach, Keast, and Pickernell 2012; 
El-Gohary, Osman, and El- Diraby 2006); thus, the 
identification of levels of stakeholders and their 
capabilities becomes a critical part of project and 
service delivery success. 

Project stakeholders are divided into primary 
stakeholders – those closely related to project 
and resources – and secondary stakeholders – 
those with no formal bond with the project but 
who can have a strong interest in the project 
outcomes. Using Cleland and Ireland’s (2006) 
classification of project stakeholders as a guiding 
tool, a comparative classification of stakeholders 
appropriate to the public sector infrastructure can 
be derived. 

Figure 5: A review of project stakeholders

Public Service Providers Core Stakeholders

Periphery stakeholdersPrivate Service Providers

In
te

rn
al

External

Na�onal government 
agencies, Provincial 
government agencies, Local 
government agencies, 
government departments

Wider groups of ci�zens  
impacted by service, e.g. 

Schools, hospitals, 
professional organiza�ons, 

compe�tors, ci�zens, 
anyone else who believes 
has a stake in the project

Suppliers, contractors, 
sub-contractors, project 
management team

Users' and community 
representa�ves ac�vely involved 
in the co-produc�on of services, 

(provide a voice for broader
peripheral groups impacted by 

and interested in services)

A stakeholder refers to any person or organization 
that has a legitimate interest in a project. Large 
infrastructure projects are characterized by 
complex networks of stakeholders directly and 
indirectly involved in the decision-making process 
and affected by the project’s outcomes. These 
large pools of stakeholders, representing diverse 
interests and influence, are claimed to be far more 
unpredictable and difficult to manage than the 
technical aspects of a project (Loosemore 2007). 
As well as government agencies and contractors, 
stakeholders may include those external to 
government, including infrastructure users and the 
broader community. In reality, external stakeholders 
are often disengaged from participating in the 
design and delivery process, providing only marginal 
input into the process, and largely remaining 
on the periphery or excluded from strategic 
decision-making (Dunston et al. 2009). Research 
has repeatedly acknowledged that the success of 
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This classification is useful as it identifies a wide selection of actors involved in the process and points to 
locations where co-production can take place. Using this model, internal stakeholders are classified as those 
with a contractual or legal obligation in relation to the delivery of the service; that is, the authority and 
responsibility to use resources to support project objectives, representing core members of the project network 
directly involved in decision-making. Thus, internal stakeholders have direct strategic and authoritative roles 
in the planning, design, maintenance and disposal of infrastructure assets as well as direct responsibility 
for delivering the service. These internal stakeholders can be further divided into (1) internal public service 
providers including local and government agencies and other government departments involved in the 
contractual arrangement (often clients in the infrastructure projects); and (2) internal private service providers 
such as suppliers, contractors, sub-contractors and other actors outside the government that have a financial 
involvement and are obligated by the contract to deliver the service. 

By contrast, external stakeholders are those who may have no formal contractual relationship to the project 
but who have a stake or strong personal interest in the project’s progress and will use and live with the 
consequences of the project outcomes. These stakeholders should not be considered as a uniform group 
because different groups may have different levels of interest and ‘stakes’ in the project. External stakeholders 
can therefore be divided into (1) external core stakeholders, such as users and community representatives 
actively involved in the co-production of services, who provide a voice for broader groups impacted by and 
interested in the service; and (2) external periphery stakeholders, wider groups of citizens impacted by the 
service such as tourists, media, neighbours, local communities, social organizations and citizens in general. 

8. Looking ahead on 
how we can bring 
efficiencies into 
providing services to 
the land

- With the growing population rates, a further 
decentralisation of municipal services 
managed by in-dwellers of communities 
and organisation, is needed. Central offices 
could be used to report integrated area 
needs reports for better budgeting for service 
delivery in various areas.  

- Within this, there’s an opportunity gap for 
the local government to build community 
capacity in the delivery of services in land 
located within close proximity to the urban 
areas. 

- This could provide a new urban infrastructure 
inbound watch-teams who can be tasked 
with local delivery, and maintenance watch 
and monitoring the growing service needs 
database which is prepared for the central 
offices.

- Integration of technological trigger systems 
that inform central offices of water bursts 
pipes, electricity outages and sewer system 
blockages is an investment that cities need to 
consider with growing populations in the city 
mapping too.
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