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Abstract 

The digitalisation of urban service delivery and governance in most African countries has been identified 

as key to addressing the complex urban problems we are confronted with. In following suit, Ghana has 

introduced the Digital Property Address System (DPAS) as part of its smart urban management agenda. 

While the existing urban scholarship has engaged the discourse on the role of digital technologies in 

African urban economies, there has been little attention to the utilisation of these digital technologies 

and their implications for urban Africa’s progress towards sustainable and inclusive cities. This paper 

traces the development of the program to examine the utilisation of this digital initiative and the factors 

that underpin its use among residents in Accra’s suburban residential areas. Using qualitative and 

quantitative data collected from three neighbourhoods, the paper finds a low level of utilisation of the 

DPAS system in suburban Accra, raising critical concerns about the potential benefits of urban digital tools 

to the everyday life of suburban residents. The study also revealed that existing digital infrastructure, poor 

data connectivity, expensive data, and poor alignment of the digital system within urban governance 

functions limited widespread utilisation among suburban residents. The paper submits that the city 

government needs to get to the basics of smart urbanism: building necessary infrastructure, education, 

and training, and streamlining digital tools to the socio-cultural context of the urban population and 

citizen-engagement platforms as critical to assuring an inclusive digital system that allows all 

socioeconomic groups to benefit from the opportunities that digitalisation presents.   
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Introduction 

With the global urban population expected to increase to more than 50 percent in the next decade, 

building cities and systems that offer potential to everyone is a sine qua none for building inclusive and 

sustainable cities1. Digitalisation which is regarded as one of the major transformations of socio-economic 

development has been a major feature across many countries2.  In view of this, public service delivery in 

most African countries is shifting from traditional means of delivery to the use of digital technologies3. 

This new mode of delivery is carried out through the establishment of public institutions that provide 

supervision to facilitate social and economic development, especially in urban areas4. This is because 

managing urbanisation inclusively and sustainably in African cities remains a daunting challenge for city 

planning and management authorities. Yet, while the promise of urbanization to drive economic growth 

still hold, inequities in the distribution and access to socio-economic opportunities, inefficiencies in urban 

service provision, and urban poverty make Africa’s urban crises appear intractable, placing African cities 

on unsustainable development trajectories. It is in this context that the digitalisation of urban service 

delivery has emerged as a formidable response to the urban challenge.  

 

The digitalisation drive even though offers many benefits for social and economic transformation, but its 

implementation has often been characterized by data insecurity, systemic failures, and socio-spatial 

inequities5. This situation is common in Africa, where digital initiatives have been characterized by a 

disconnection between design features and implementation environments, hence creating a design-

reality gap6 7. But to ensure equitable spatial planning in cities, digitalisation initiatives must be geared 

toward socio-spatial inclusion across various urban suburbs, and the sustainability of urban service 

delivery8.         

 
1 Beard et al. 2016 
2 Scholz et al. 2018 
3 Maseko 2018 
4 Maseko 2018 
5 Kitchen 2016 
6 Heeks 2003 
7 Heeks 2002 
8 Baud et al. 2018 
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In Ghana, most studies on digitalisation have focused on how it has improved public services9, the benefits 

and challenges that come with its implementation10, and the importance of designing an effective 

addressing system11. Despite the relevance of these studies in highlighting the role of digitalisation in 

public service delivery, little is known about how their utilisation ensures inclusive and sustainable urban 

management. This is important because the Sustainable Development Goals (SDGs) 11 emphasize building 

resilient, inclusive, and sustainable human settlements12, which is critical for addressing socio-spatial 

inequities in cities in global south countries like African cities13. By so doing urban residents can benefit 

from digitalisation initiatives introduced by their national and local governments. Therefore, this paper 

explores residents (i) perspectives on the role of DPAS in building sustainable and inclusive Accra (ii) 

utilisation of the DPAS (iii) factors hindering the utilisation of the DPAS. This paper is significant because 

firstly, it contributes to the digitalisation literature, by highlighting how recent digitalisation initiatives in 

African cities such as the DPAS is ensuring sustainability and inclusiveness. Secondly, it provides lessons 

for addressing socio-spatial inequities in digitalisation initiatives and urban services delivery. The next two 

sections present the roles of digitalisation and DPAS in sustainable and inclusive cities. This is then 

followed by the research setting and methodology, results and discussion, and the conclusion and policy 

implications respectively.  

The role of digitalisation in sustainable and inclusive cities 

The penetration of digital technologies in almost every aspect of human lives has occasioned many 

changes in how every facet of society is organised14. Yet, as cities embrace a digital culture in every sector 

of the economy15, socio-technical challenges undermine the operational efficiency and effectiveness of 

the use of digital technology use, with some of these challenges stemming from a lack of consultation and 

appreciation of on-the-ground realities16. Therefore, efforts toward inclusive digitalisation present 

opportunities for addressing the problems of marginalized communities and populations17. Nevertheless, 

the literature points out that vulnerable users are rarely informed or openly engaged in urban 

 
9 Agbozo, 2021 
10 Demuyakor, 2021 
11 Abebrese 2019 
12 Silver 2015 
13 Dano et al. 2020 
14 Gabrys 2016 
15 Sareen 2021 
16 Bouzarovski 2014 
17 Sareen 2021 
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digitalisation initiatives and hence, are poorly positioned to make any meaningful contribution to the 

design and implementation of urban digitalisation processes18.  

The role of digitalisation includes increasing access to support schemes for people, raising awareness of 

safety measures at their disposal, and helping authorities to provide services to urban residents’ especially 

vulnerable users19. For instance, a study in South Africa revealed that several municipalities utilize 

digitalisation initiatives for the active development, planning, and provision of urban services such as 

utilities and local economic development20. Likewise, a study in Kenya revealed that notwithstanding the 

complex situations of slums, digital technologies such as open mapping present opportunities for building 

sustainable renewable communities21. Hence, this paper by investigating the role of digitalisation in 

addressing the socio-spatial inequities in urban service delivery and urban planning underscores the 

critical role of digitalisation in the building of inclusive and sustainable cities.  

 

DPAS and its potential to support sustainable and inclusive cities 

The DPAS was launched in October 2017 by the president of the Republic of Ghana. It is expected to 

enhance urban service delivery such as household waste collection, easy navigation, and property 

identification.  It is also expected to help address critical urban problems such as crime and insecurity22, 

as well as facilitate the implementation of key government initiatives such as banking and tax reforms and 

the national identification system23. However, a situation where different agencies have taken turns to 

emboss different digital address plates on properties raises critical issues about operational efficiency and 

an indication of ineffective planning in the design and implementation phases. This will lead to members 

of the same house using different digital addresses, especially in a country dominated by a multi-habited 

housing system24. The design and implementation of the DPAS have also failed to consider inclusiveness 

as it lacked active engagement with relevant stakeholders in the technology arena25, and also failed to 

 
18 Heeks 2003 
19 McLaren and Agyeman 2015 
20 Maseko 2018 
21 Ndemo 2020 
22 Ayakwah et al. 2021 
23 Aboagye et al. 2018 
24 Andorful 2021 
25 Abebrese 2021 
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consider the socio-political, behavioral, and economic nuances of the implementation environment26 27. 

This does not augur well for a country where the economy is eighty percent informal28, and one-fifth of 

the total physical structures are for informal purposes29.     

Research setting and methodology 

The study was conducted in three suburban communities located in two different municipalities in the 

Greater Accra Metropolitan Area (GAMA) (Figure 1). The Dome and Agbogba communities are located in 

the Ga East municipality. The municipality is characterized by mixed land-use and rapid residential 

development. The Ashale Botwe community is located in the Adenta municipality, which is one of the 

completely urbanized municipalities in the GAMA30. It is characterized by mixed commercial and 

residential land-use and has a lot of public housing units accommodating the middle and high-income 

classes. The selection of the two fringe residential communities was based on the fact that previous 

studies have largely focused on communities within the main urban precinct. Meanwhile, the 

digitalisation agenda is expected to be inclusive and facilitate a digital culture among all groups of people 

and places in the city, hence the focus of the study on the urban fringe areas.  

 
26 Simons 2016 
27 Heeks 2003 
28 Oteng et al. 2021 
29 Ghana Statistical Service 2021 
30 GSS 2021 
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Figure 1: A map of the study areas. Source: (Frimpong et al. 2022) 

The explanatory-sequential mixed methods design was used in the data collection and analysis. The use 

of this design provided the opportunity for complementing the quantitative results with the qualitative 

data to provide further meaning and clarification31. With regards to the collection and analysis of the 

quantitative data, the 2010 PHC data on households for the three communities were used in calculating 

the sample sizes using Slovin’s formula at a confidence level of 97% and an associated margin of error of 

3%32, at the end of the calculation, a total sample size of 999 was proportionally distributed to the three 

communities as 471, 325 and 203 for Ashaley Botwe, Agbogba, and Hatso respectively.  

The sampling procedure was in two phases. The first stage involved the listing of houses in the three 

suburban communities to generate a sampling frame from which the respondents would be selected, 

while the second stage involved a simple random sampling of household heads from each house for the 

survey. Anonymity and confidentiality were assured, the consent of the respondents was sort, and hence 

 
31 Creswell and Creswell 2018 
32 Adam 2020 
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those who expressed disinterest in taking part in the survey were excluded. In each house, a household 

head was selected or in his or her absence a representative for the survey. The survey data collection was 

done within two months in 2021 after a pretest of the questionnaire, which allowed the opportunity to 

clarify some of the survey questions. The data was then analysed using the SPSS software and presented 

using descriptive statistics.   

The gathering and analysis of the qualitative data followed suit and this was done within a month in 2022. 

The data was gathered using an interview guide from 15 respondents i.e. 5 residents from each of the 

study communities. The qualitative interviews ended after data saturation was reached. It was then 

analysed using thematic content analysis- where similar and contrasting responses were grouped and 

presented in quotations to support the quantitative data.    

Results and Discussion 

Perspectives on the role of DPAS in building sustainable and inclusive Accra  

This section of the result presents the perspectives of residents on the role of the DPAS towards an 

inclusive and sustainable city where residents’ aspirations are considered in the spatial planning of urban 

services delivery. The results show that the design and implementation of the DPAS did not factor in the 

views of residents. This has resulted in challenges such as street names that have no socio-cultural 

relationships with the people. For instance, one of the respondents mentioned that;   

“I never heard the government involving anyone in this community, all that I saw was some plates 

have been pasted on my house and other houses in the community” (Resident, Ashaley Botwe). 

On the question of if the digital address in the long term could provide opportunities for residents as part 

of the urban system, where they would conveniently be provided efficient services. One of the 

respondents mentioned that;  

“It can be possible, for instance, if you are going to get documents like a passport and birth 

certificate, they will take it to know where you stay, so that they can get back to you if there is 

anything” (Resident, Hasto), 

Confirming, the challenges that have evolved as a result of the introduction of unfamiliar street names, 

which have provided a disconnection between residents and their socio-cultural environment. One of the 

respondents mentioned; 
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“No one involved us, there should have been consultation to know the street names that the 

residents are aware of, not the foreign names that we have and cannot even mention them” 

(Resident, Hatso). 

Findings from the results show that residents appreciate the potential of the DPAS initiative to provide an 

inclusive and sustainable urban service delivery. However, they mention that the lack of their input in the 

design and implementation phases will lead to a situation where they will not show interest in its use. This 

finding has been corroborated by previous studies33 34, confirming that the lack of active engagement of 

citizens in the design and implementation of digital technologies in Africa would lead to its failure in the 

long term. 

Residents’ utilisation of the DPAS 

Table 1 presents results on respondents' use of the digital property address in their communities, or 

activities that necessitate its use. The results show that close to half of the respondents do not have digital 

property addresses. This finding indicates that a large proportion of respondents are yet to even 

experience the benefits of the DPAS given that obtaining a digital address is the starting point for any 

transaction or service that requires the use of the digital property address. Further, this finding also shows 

that even though respondents may have some ideas about the digital property address, the conditions or 

systems that must be put in place to necessitate its use may not be present now. The result further shows 

that about 53% of the respondents do not have the digital property address pasted on their walls or in 

front of their houses. The pasting of the digital address on the wall of buildings is an important component 

of the DPAS since it enables the location and easy identification of properties for which service can be 

delivered by government and private service providers. Further, while more than half of the respondents 

have less engagement with the digital addresses of their workplaces, less than half of them use it for 

locational purposes. Providing credence to these findings respondents revealed in the qualitative 

interview that:  

“I prefer using the old address, which is easy to remember where ever you go. This one (digital address) I 

don’t even understand it and must always write it on paper when I need it” (Resident, Ashaley Botwe). 

 

 
33 Andorful 2021 
34 Heeks 2003 
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Table 1: Descriptive statistics of actual use  

Variables Frequency Percentage 

Does your building property have digital address?  Yes  502 50.3 

 No  497 49.7 

Do you have the plate of the address pasted on 

your wall (in front of your house)? 

Yes  468 46.8 

 No  531 53.2 

Do you have digital address for your workplace?  Yes  321 32.1 

 No  678 67.9 

Have you benefited from a digital address from 

your workplace? 

Yes  255 25.5 

 No  744 74.5 

When locating a place do you make use of the 

digital address? 

Yes  379 37.9 

 No  620 62.1 

Source: Field Data, 2021 

The results shows that most of the residents are yet to significantly appreciate the benefits of DPAS in 

their socioeconomic lives. This depicts a situation where the majority of them have not benefitted from 

the implementation of the DPAS and see it as alien to their culture. This finding gives credence to the 

design-reality gap between objective design rationalities and subjective implementation realities of the 

people who are intended to use it35, and gives credence to the criticisms levelled against the design and 

implementation of the address system36.    

Factors that hinder utilisation of DPAS 

The challenges associated with the use of the DPAS were also analysed using descriptive statistics. Table 

2 shows the results of the individual challenges faced by respondents. The mean values shows that most 

of the respondents agreed to the various statements on the challenges with the use of the DPAS. In other 

words, respondents agreed to the statements that ‘it was complex using the DPAS’, ‘they were not used 

 
35 Heeks 2002 
36 Simons 2016 
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for government transactions, and ‘it was cumbersome downloading the application. The qualitative data 

revealed that; 

“Sometimes when you are downloading the software it takes time to download unto your phone. Also, the 

app uses internet and not everyone has a good internet connection to use the app, and that is a very big 

challenge for us” (Resident, Agbogba). 

Table 2: Descriptive statistics of challenges  

Variables Mean (x̄) SD (σ) 

Uncomfortable using because of its complexity 2.17 1.131 

Insufficient data to use the application 2.19 1.058 

Not required for government and private transaction 2.79 1.101 

Difficult to generate address and costly to operate  1.76 1.086 

Cumbersome downloading the application 1.92 1.042 

Agencies do not use the application and prefer I come over physically 1.30 1.125 

Inadequate education on the use of the DPAS 3.69 0.733 

I was charged a fee before the address plate was pasted on my house 2.33 1.112 

I don’t know and understand the letters and numbers on the address 2.05 1.363 

Source: Field Data, 2021 

The findings of the study bring to fore the operational challenges that has bedeviled the DPAS. For 

example, insufficient data and handling complexities in downloading the app impede resident’s utilisation 

of the DPAS. These findings give credence to that of other related studies where high cost of internet data, 

software complexities, insufficient broad band and accessories limit the operationalization of digital 

initiatives in public management and urban service delivery37.  

 

Conclusion and policy implications 

The main aim of this paper sought to highlight the role of the DPAS in building inclusive and sustainable 

digitalisation of urban service delivery. The study revealed that at its core, challenges such as lack of use 

by government agencies, poor data connectivity, lack of digital infrastructure, and active citizenship 

engagements in the design and implementation phases impede the utilisation of the DPAS among 

residents. Given the foregoing, this paper recommends that city authorities streamline digital initiatives 

 
37 Abebrese 2019 
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to the socio-cultural context of the urban population and deepen citizen-engagement platforms as this is 

critical in ensuring an inclusive digital system that allows all socio-economic groups to benefit from the 

opportunities that digitalisation presents. Further, the paper recommends bridging the digital literacy 

divide and deepening communication between city authorities and residents. Other ways of addressing 

the low utilisation of the DPAS include engaging local government authorities, bridging the gap between 

science and industry and ensuring inclusivity in the rollout of government policies and initiatives.   
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