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Abstract  

There is evidence and consensus that African urban local authorities have to 

capitalise on the dawn of smart technologies to match cities and towns of the 

developed world. The adoption of technological advances in finance and 

administration has improved local authorities’ revenue collection. This article 

assesses the success of efforts by urban local authorities in embracing smart 

technologies in urban development and governance in selected African cities. 

African cities are faced with service delivery and urban development challenges 

owing largely to the lack of smart technologies in urban infrastructure planning 

and maintenance. The article examines the struggles of cities, municipalities and 

towns in embracing smart technologies in dealing with urban development and 

administration in Africa.  

The adoption of e-administration, geographical information systems and other 

technologies for the surveillance of urban infrastructure enhance transparency 

and efficiency in service delivery in urban areas. It highlights how ICTs have 

continued to influence urban development in the rapidly urbanising cities of Cape 

Town (South Africa), Cairo (Egypt), Lagos (Nigeria) and Harare (Zimbabwe).  

  

Keywords:  cities,  service  delivery,  e-administration, 

infrastructure.  

  

INTRODUCTION   

African cities are facing challenges in dealing with their rapidly growing 

populations. Cities are growing at a faster rate than they can provide for their 

people. The cities face various challenges, including economic collapse, poor 

governance, social decay, mobility and environmental challenges. Technology is 

seen to make work easier (Brynjolfsson and McFee, 2014; Raja and 

Nagasubramani, 2018). There are various ways of improving technology in 

people‘s lives. Advancements in technology have taken centre stage in various 

fields, including communications, and have also been adopted in urban 

development (Naveed et al., 2018). These developments in technology have made 

it easier to gather and disseminate information, thus improving communication 

(Tumbo et al., 2018).   

  

Technology is used to reduce human carbon footprint (Hayder, 2017). This is 

done through the use of solar systems (Shahsavari and Akbari, 2018). There is a 

link between climate resilience and economic resilience that has prompted people 

to focus on the environment and urban development to ensure economic growth 

(Evenhuis, 2020). Residential areas are being modified to meet the standards of 

the people by retrofitting solar systems, boreholes and green buildings on old 

properties and designing new housing with those modifications in place.   



  

Urban development has adopted the use of smart technology to improve service 

delivery (Albreiki et al., 2019). This is seen through the use of artificial 

intelligence (AI) and autonomous vehicles used in Singapore (Tan and Taehagh, 

2021) to make it more liveable. Washington DC street lighting is upgraded to 

include monitoring and control systems, Wi-Fi and sensors, with the LED lights 

used energy-efficient (Nirosha et al., 2017; Patarroyo et al., 2019). Developed 

nations can afford to further develop their technology whilst developing countries 

are lagging behind, creating a gap between the countries (Ngwa et al., 2020).    

  

Smart systems are viewed as intelligent technological systems that are self-

sufficient and have advanced functionality (Smys, 2020). These can sense, 

analyse and manage any given situation. They can work simultaneously and 

communicate with each other, yielding highly reliable and predictive results. 

They assess a situation and provide the most optimal route to follow with 

technically calculated variables (Alter, 2020).  

  

Smart technology in urban development and governance is vital as it promotes 

the development of smart cities, resulting in the success of the National Agenda 

2030, fitting in with Sustainable Development Goal (SDG) 11 (Angelidou et al., 

2018). The characteristics of smart cities include interconnectedness, intelligence 

and autonomy (Cui et al., 2018). These highlight smart systems, showing that 

they ought to be integrated and self-governing.  However, these smart systems 

have challenges of their own that include integration vulnerability, and 

centralisation vulnerability as servers are usually located in one area and then 

information is disseminated elsewhere. This compromises individual privacy, 

increases automation and inconsistent adoption, creating gaps and lag times 

between different municipalities or countries (Silva et al., 2018; Pathak and 

Pandey, 2021).       

  

Technology is changing at an alarming speed. This has led to a change in 

industries, commerce and also urban development and governance. The 

technology industry growth has opened up a variety of avenues in the world and 

their interconnectedness (Bailey and Osei-Bryson, 2018). Technology has made 

it easier to communicate and to spread information and also store it in various 

forms and anywhere.  This information has proved to be essential in running 

businesses and urban development (Chen and Milanovic, 2019). This is 

particularly vital as urban development is one of the fields that require real-time 

and predictive data to create functional and operational products.   

  



Most urban development has adopted the use of Geographical Information 

Systems (GIS) to map zone, visualise and predict urban plans and compare data. 

GIS was introduced in the 1960s and has been used as a vital data source 

(Malleson, 2019). This is particularly helpful in the bid for the New Urban 

Agenda 2030 of creating smart cities using geospatial data (Moomen et al., 2019). 

Spatial planners can compare master plan designs with what is on the ground with 

cadastral maps, overlays and Google Earth software. The adoption of planning 

support systems (PSS) has provided geospatial tools in communication (Pettit et 

al., 2018), analysis and information handling. However, there exists a mismatch 

between the supply and demand, the information needed and the users.   

  

CONCEPTUAL FRAMEWORK  

  

URBANISATION CHALLENGES  

Urbanisation is a result of an increase in population in the city due to rural-urban 

migration and the government expanding urban areas (Dijkstra et al., 2020). 

Rapidly urbanising cities are facing challenges due to their incapacitation. This 

stems from the large and growing population that places pressure on the available 

services and resources of the city. A growth in population means that there is need 

for housing institutions to cater for the citizens. This is difficult to deliver, 

especially in developing countries, where the state of the economy does not allow 

for good quality free or low-income housing. Most people end up renting and, in 

turn, increase pressure on the available resources and services. Overcrowding 

results in bursting sewer pipes and the spread of diseases (Bodo, 2019; Singh et 

al., 2020).   

A growing urban population requires employment for independence from the 
government and donor assistance. With jobs, people pull themselves out of 
poverty. If people are incapacitated and do not have enough resources to go 
digital, then the hopes of achieving a smart city vanish without the technological 
means to access information and services (Gore, 2017; Ranchod, 2020).   

  

INFORMATION COMMUNICATION TECHNOLOGY (ICT)  

This refers to technology that is centred on information access through 

telecommunication. The focus is on communication technology, the internet, 

mobile phones and wireless networks (Franca et al., 2020; Porru et al., 2020). 

ICT has become key for the sharing of information to do with service delivery 

and feedback in urban areas.  

  

SMART CITY  

Smart city refers to an urban settlement where citizens and the government work 

through the use of technology (Kirimtat et al., 2020). It is the transformation of 



how local governments work and how they interact with the citizens. The local 

authorities adopt technologically aided means of communication to better 

disseminate information (Caragliu and Del, 2019).   

  

The smart city has various components that enable it to be called ‗smart‘ and 

these include smart citizens who use technology for communication and 

everything else, mobile network/ Wi-Fi access and open data that is accessible to 

all. This includes smart health, where transactions are done online, smart 

government, smart farming, a smart grid with clean energy sources, smart 

buildings, smart manufacturing and smart transportation (Silva et al., 2018; Singh 

et al., 2021) (Figure 1). The ‗smart‘ is representing reduced carbon footprints and 

environmental exploitation and industrial emissions. It is a digital city that 

provides services and passes information through digital and technological means 

(Rathore et al., 2021).   

  

  
Figure 1: Smart City Components (Facilitator, 2021)  

  

LITERATURE REVIEW  

Economic challenges faced by cities include poverty, where the citizens live in 

deprivation and are prone to urban insecurities (Oluwatayo and Ojo, 2018). 

Access to employment is limited and urban poverty is perpetuated by an increase 

in competition for resources. The infrastructure in place cannot cater for the 

networks required for the high functioning of a city (Ibragimova et al., 2021). A 

lack of diversification and an unbalanced geographical development also pose 

challenges to the city. Lack of diversification means no innovation, thus no new 

ways of accessing employment and generation of income. Unbalanced 

geographic development results in overcrowding in a certain area due to 

infrastructure jnavailability (Xiong et al., 2021).   

  

Mobility is another challenge faced by cities that includes transportation 

shortages, congestion and pollution (Gebresselassie and Sanchez, 2018). 

Growing cities have difficulties in accessing affordable public transportation, as 



characterised by long bus queues. Taking the case of Zimbabwe, this has an 

avenue for th mushikashika (Chigwenya and Dube, 2018; Chikengezha and 

Thebe, 2021). These are private cars that illegally transporting people between 

the  

Harare CBD and residential area. This has created a serious situation where 

operators of these vehicles are in a rat race with the municipal police 

(Mutambanengwe and Dambudzo, 2021) as the former try to avoid arrest. Many 

accidents have occurred and these vehicles do not have passenger insurance, 

hence putting passengers are at great risk (Maringira and Gukurume, 2020). 

These vehicles have invaded the City of Harare in large numbers and have 

worsened the congestion crisis in the CBD..  

  

The influx of these mushikashikas is caused by the shortage of public transport, 

and the societal construct that vehicle ownership translates to wealth (Londoño-

Vélez and ÁvilaMahecha, 2018; Lucas and Wilson, 2019). This has seen an 

increase in vehicle ownership in African cities. This negatively impacts the 

environment of the urban areas as people are not willing to adopt cycling as a 

means of mobility.   

  

Pollution is dangerous as it releases chloroflorocarbons (CFCs) and greenhouse 

gases that are eroding the ozone layer and causing climate change (Adedeji et al., 

2020). This is one of the main reasons most companies have tried to go paperless 

(Wilts and Berg, 2018; Nopilda and Setiawan, 2019). Most cities are facing water 

shortages that has seen many boreholes sunk and wells dug to supplement council 

water (Mapunda et al., 2018). The rate of development in cities is also another 

environmental challenge because development is at a high rate and there are very 

little or no regulations to govern urban growth (Boamah et al., 2018). At times, 

regulations are acknowledged after development completion.   

  

Urbanisation challenges can also be classified as people challenges. The 

dimension is significant as people drive development, directly or indirectly. They 

migrate to cities and put up structures and settle in different areas, driving 

development. Other services come to complement the residential growth. The 

people dimension includes inequalities such as education inequalities (Reay, 

2018), where some people are unable to access education. This may be due to 

geographic differences (Öhler et al., 2019) and poverty where some residents 

cannot afford school fees. Cultural differences also provide challenges to city 

development (Ayed et al., 2017). For instance, some cultures do not allow women 

to go to work, which reduces the household‘s income. Gender inequalities also 

pose challenges. This is because some men may not allow their wives to have 

smartphones to pay bills and to communicate with local governments, yet, most 



women have the information of what they need and the services they want to pay 

for.   

  

Access to employment is also another people dimension affecting urban 

development (Wei and Ewing, 2018). This is because people who cannot access 

employment do not have funds to acquire stands and may, therefore,end up 

illegally settling on land reserved for other uses. Urban poverty also means that 

citizens do not have access to technology required for the city to go ‗smart‘.  

  

Other challenges are related to the quality of life of citizens. This includes access 

to decent housing that is seen as a luxury in most rapidly growing cities because 

of the government‘s inability to provide housing to its people (Karadimitriou et 

al., 2021). This leads to the development of illegal illegal settlements. Access to 

employment also affects the quality of living and other basic rights to security 

and protection against violence within a settlement (King et al., 2017). Leisure 

facilities access also affects the quality of life because everyone needs free time 

to refresh and rest. Access to information affects living quality through the spread 

and access of data (Nevado-Peña et al., 2019).   

  

Governance challenges are interwoven in the cities‘ structure. These challenges 

are centred on institutional instability where institutions do not have enough 

capacity to develop, monitor and guide urban development (Repette et al., 2021). 

This capacity can either be human, financial or technological, hence limiting the 

capabilities of the city. Excessive centralisation creates an abyss between the 

government and the governed, creating communication gaps where decision-

makers are unable to pass on adequate information to the citizens (Dadashpoor 

and Yousefi, 2018). Institutional coordination is vital; a lack will lead to 

difficulties for different departments to formulate complementary solutions. Lack 

of participation, awareness, infrastructure deficit, technology and access to 

information creates poor governance (Oleribe et al., 2019).   

  

NEW URBAN AGENDA 2030   

The Agenda 2030 was established to propel the development of cities to be world-

class and match cities in developed countries (Valencia et al., 2019). The 

initiative is centred on the use of technology to further develop cities. This was 

also a way of correcting challenges of congestion, pollution and overcrowding in 

the cities. Some initiatives used towards Agenda 2030 include densification of 

residential areas, creating mixed-use areas and using technology to advance urban 

development, to manage and monitor urban infrastructure with the use of 

geospatial data (Alves, 2020). Geospatial data takes centre stage in urban 

development for individuals and companies to access geographical data online 



and openly (Scott and Rajabifard, 2017). There is need to educate people on the 

use of technology devices and to formulate new innovative ideas to propel 

development further.   

  

In South Africa, Cape Town localised the New Urban Agenda framework through 

the Integrated Urban Development Framework launched in 2018 andand the UN 

Sustainable Development Goals (SDGs). However, central government did not 

actively support this endeavour. The smart city concept has evoked the need to 

use of clean energy to achieve the development of cities. In this case, companies 

such as Eskom have developed systems to provide clean and safe energy through 

solar development.   

  

Zimbabwe has also embarked on the noble idea, though it is facing some 

challenges. It was established that there be an encouragement in the development 

of alternative energy uses to help create a smart city. However, taxes and duties 

made it expensive such that a battery bought US$75 is sold for almost US$350 

because of these taxes, put in place to protect local businesses. This has not helped 

because the solar development sector is developing slower than the demand for 

the equipment.   

  

RESEARCH METHODOLOGY   

The data used in this study were from mainly secondary data sources such as 

documents, including reports and plans. Thematic analysis was employed to 

discern the different smart technology tools used in different parts of the world.    

  

RESULTS   

The urban population is growing at a high rate, leading to the estimation that about 

70% of the world‘s population will be in cities by 2050 (Ritchie and Roser, 2018). 

This growth in the urban population compounds the urban challenges, which 

include pollution, congestion, poor sanitation and shortage of potable water, 

housing and poverty (Dos Santos et al., 2017). This makes urban areas difficult 

to manage and service.   

  

CAIRO  

Cairo has embraced smart technology in various aspects. It has initiated and 

integrated a smart CCTV system design to access information from around the 

city and to help in crime prevention (Hassanein, 2017). These require sharing of 

information timely enough to allow quick response to utility outages or traffic 

congestion. These systems are being adopted from South Korea as it is one of the 

leading countries in smart technology (Elsayed, 2021).     

  



The New Cairo Capital is a smart city proposed to change and embrace smart 

technology (Hassanein, 2017). The proposed area is about 700km2 of high and 

medium residential areas, with about 200km2 as natural preservation areas (Figure 

2). The city embraces the old one and is connected with it through public transit 

links. The city is also concerned with education, quality of life and economic 

opportunities, especially for the younger generation whilst conscious of 

environmental sustainability.   

  
Figure 2: Master Plan of the New Capital Cairo. Source (SOM  

News, 2015)  

  

CAPE TOWN  

Cape Town is one of the leading cities in smart technology. This has drawn many 

people to the city, therefore, creating a platform for innovation and 

competitiveness among the residents (Pinfold, 2018). An influx of technical 

people encourages the development and spread of digital ‗smart‘ tech (Killian 

and Kabanda, 2017). Bills are paid online, conserving the environment and 

reducing the travel frequency of people between their homes and service provider 

accounting halls.   

  

The city of Cape Town initiated its first ever smart city strategy in the year 2000 

(Mhangara et al., 2017). This was in a bid to aid in the accomplishment of city 

goals such as employment creation, economic growth of the city, high-quality 

service provision and to improve citizen engagement in urban development and 

governance. It centred on finding ways in which technology is used to meet the 

city‘s objectives and to encourage citizen participation. The Unicity initiative 

integrated seven municipalities in the Cape Town region to allow inclusivity and 

integration(Hart, 2021).   

  

However, the city has faced challenges (Boyle, 2020) in adopting these initiatives 

and the smart city concept. This is because of the ambiguity that surrounds the 



digital city and smart technology. Therefore, it created a theoretical framework 

that is difficult to undertake practically. It lacks implementation techniques and 

remain hypothetical and superficial (Lim et al., 2019).   

  

LAGOS   

Nigeria is one of the countries facing an infrastructure gap due to underinvestment 

and poor innovation strategies and performance (Orji et al., 2019). In Lagos, the 

public service delivery and implementation strategies failed due to the methods 

and techniques used. The government is also failing to adequately provide 

services to the people and has also failed to properly manage public infrastructure 

(Ahmad, 2017). This is worsened by the growing urban population resulting from 

the rural-to-urban migration. There is an increase in governmental challenges of 

service delivery in education, health care, safety programmes, social welfare and 

an efficient business environment. The Internet of Things (IoT) is not yet widely 

used in the public sector as most government services are not online yet (Kunle 

et al., 2017).   

  

The Lagos smart city project was initiated in June 2016 (Adejuwon, 2018) as a 

conceptual way of improving service delivery and governance. The project was 

aimed at creating a link between human and social capital with ICT infrastructure 

to enable the flow of useable information to the residents. This was also to address 

the gap in public service delivery and to drive sustainable urban development to 

improve the quality of life of citizens (Olokesusi and Aiyegbajeje, 2017).   

  

HARARE  

The prepaid Zimbabwe Electricity Supply Authority (ZESA) system has worked 

to a greater extent as most residents buy electricity tokens before using the power 

(Dumbura and Özkoç, 2021). The use of prepaid meters has encouraged people 

to pay for their electricity, hence people are paying for the energy that they are 

using, unlike what was happening before, where one would use the electricity and 

be billed later. This reduces unpaid bills and ensures that households or 

companies use only electricity that they paid for. It also helped in the revenue 

collection of unpaid bills. However, a some residents have bypassed the the 

system  of  buying tokens; therefore no revenue for that electricity is collected. 

Prepayment also has helped in reducing the energy consumption of citizens, since 

some are are now using LP gas and firewood for heating and cooking, saving the 

nation‘s electricity (Macheka and Chikoto, 2021). The use of gas has been a great 

substitute for electricity. There has also been the use of other energy sources such 

as solar power, which is a clean source of energy. The use of solar energy is used 

in Homelink, Westlea, Harare, and has provided lighting during intermittent 



power cuts. These are clean energy sources that protect the environment and 

reduce pressure on the resource.     

  

The Harare City Council has faced many challenges in delivering potable water 

to its residents. The chemicals required for water purification are expensive 

(Tundu et al., 2018). The city needs all the revenue it can get. However, it is 

difficult to obtain because of non-revenue water which is between 40% and 60% 

in amount lost (Nhongo et al., 2018). This is attributed to burst water pipes, illegal 

connections and political exemptions. The need to adopt prepaid water meters is 

long overdue, as the idea has not taken flight since 2016 (Maramura, 2018). The 

prepaid water meter will help in revenue collection and reduce non-revenue 

water.   

  

Urban local authorities have attempted to embrace smart technologies in their 

daily operations with 15 million mobile connections and a 98% connectivity rate 

(Mupfiga and Tafadzwa, 2017). This is through the establishment of bill payment 

applications, such as the one for the City of Harare. The council has developed 

an application that allows people to pay their bills online (Mapfumo and 

Mutereko, 2020). The application was also designed to enable citizens to report 

issues and to request or advise on garbage collection. The application needs to be 

downloaded first on Google Playstore, eliminating those residents who do not 

have smartphones.    

DISCUSSION   

There is widespread use of smart technology in urban development and 

governance. This is one of the main causes of modernisation in developing 

countries and the adoption of new tools and innovations. The development of 

ICTs has made the smart city concept a possibility as they provide the means to 

achieve sustainable city development.   

  

African countries, like Zimbabwe, South Africa, Egypt and Nigeria, have adopted 

the use of electronic payments and mobile payment of rates and utility bills. 

Zimbabwe has adopted the use of Ecocash and Telecash as payment methods for 

rates and utilities (Mupfiga and Tafadzwa, 2017). This has reduced the need for 

people to commute to and from the accounting offices that are usually located in 

the CBD, thereby reducing the hustle of paying ratesb and also reducing the need 

to travel. The city can get more payments via mobile and online means and has, 

therefore, aided in the revenue of the city (Simatele, 2021). The sending of 

messages and advertisements on easier ways of paying bills has also acted as an 

enabler with people using those avenues stated by different service providers and 

the City of Harare.   

  



The City of Harare has moved away from the sending of hard copy bills, as a way 

of ensuring environmental sustainability. However, the sending of electronic bills 

has not taken root because one needs to send an email requesting their bill and/or 

statement. Some people tend to pay a fixed amount that may or may not be 

significant enough to aid the city in service delivery because they will not have 

updated arrears to the city council (Mhike, 2019; Zvobgo, 2021). The city is 

moving towards smart technology but does not have enough resources and also 

the citizens do not all have access to the technology required for the smooth flow 

of information. Therefore, service delivery is still facing deficits in terms of 

supply and demand.   

  

The city lacks monitoring mechanisms for rate payments (Maramura and Shava, 

2021). This is because technological innovation and adoption in developing 

countries are still in their infancy as it has not fully developed to meet all the 

requirements.   

The adoption of smart technology is a way of addressing urban challenges faced 

by developing countries. Most developing countries lack diversification in the 

economic sector with most tending to lean towards primary industries such as 

farming, forestry and mining (Mayuzimi, 2020). This sets a limit on the country‘s 

reach because the economy is not driven further by the chosen sector. There is 

also an unbalanced geographical scenario where urban areas have most of the 

population and the potential for development and rural areas are left with very 

few people and little to no development. The developed centres cannot provide 

enough money to develop these areas. There is also an excess weight of the 

informal sector. It is vital to have an informal sector that caters for the uneducated 

and unskilled. However, this situation has overtaken the formal sector that does 

not have enough money to function well with almost all sectors of commerce 

informal. This limits employment creation and income generation that is 

beneficial to the whole.   

  

Zimbabwe needs to learn from Lagos and adopt a situation whereby a link 

between human and social capital is encouraged. The connection provides a 

pathway for infrastructure development, with social needs expressed to inform 

urban development. There is also need to abolish the development for the ‗greater 

good‘ without consulting the people,who will eventually use the developed area.    

  

CONCLUSION AND RECOMMENDATIONS   

Technology is ingratiated in most activities. Its advancements have led to the 

improvement of work and its mechanisation. Technology has also been adopted 

in the urban planning field to plan creation, mapping and monitoring development 

through the use of GIS and other systems. Smart technology has had an impact 



on most developed countries with enough financial capacity to implement and 

further develop plans. However, developing countries have found it difficult time 

implementing smart tech ideas. This is because of a lack of financial, human and 

political capacity. That is why cities, like Harare and Lagos, have formulated 

plans that tend to be superficial and theoretical.  

  

The New Urban Agenda 2030 has been adopted the world over and there is need 

to work to successfully get results. The embracing of technology in all aspects, 

working with the IoT to stay connected and sharing information is critical. This 

begins with accepting that the world is interconnected and so information[-

sharing should be free and easily accessible through open data sources and urban 

labs.   

  

 Figure 3: Smart Tech 
Framework (Adapted from Kumar et al., 2020).  

  

There is a need to foster political persuasion for the idea of smart tech to take root 

and be a priority (Figure 3). Equity wealth distribution and economic 

development are key to ensuring access and ability to purchase technological 

gadgets that aid in accessing the internet and performing tasks. Social mobility is 

also vital to succeed in the development of smart cities that use technology in 

almost all aspects of urban development (Mapfumo and Mutereko, 2020). There 

is need for a platform where people can move out of poverty and further develop 

their housing and move to other residential areas.   

  

All this work leads to the attainment of smart cities that have all aspects required 

for further development and improvements. The results are smart agriculture, 

smart energy, smart manufacturing, smart health care, smart living, smart 

education, smart safety, smart mobility and smart governance.   
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