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1 Focus and Aim 

1.1 Research objectives and questions 
The rapid urbanization of the Global South, particularly within the African continent, 
presents a distinct set of governance challenges that diverge profoundly from the 
historical trajectories of the Global North (Randolph & Storper, 2022). In response to 
unprecedented demographic shift and the resulting strain on urban infrastructure, 
smartness has been increasingly presented as a panacea-a way to bypass traditional 
developmental stages and swiftly solve the complex problems of Southern urbanization 
(Marvin et al., 2016; Watson, 2015). Yet, while digital technologies and big data have 
been persistently championed by global tech vendors and development agencies as 
transformative solutions under the banner of "smart urbanism," the application of these 
tools in African contexts presents considerable structural and practical challenges. (Cain, 
2014; Watson, 2013). These smart city agendas rely heavily on imported, universalist 
models predicated on the existence of centralized, formal state capacities and robust 
physical infrastructures (Datta, 2015; Odendaal, 2014). Consequently, they consistently 
fail to account for the severe resource constraints, pervasive spatial and economic 
informality, and profound institutional fragmentation that characterize Southern cities 
(Guma & Monstadt, 2021; Odendaal, 2011). This contextual mismatch often results in 
exclusionary technocratic interventions that ignore the survival logics of marginalized 
populations and risk exacerbating existing spatial inequalities (Watson, 2013). 

Accordingly, the focus of this thesis is to critically examine and reconstruct the 
relationship between urban governance and digital technology in the Global South. It 
fundamentally critiques the one-size-fits-all hegemony of mainstream smart city 
paradigms that treat technology as an objective, neutral fix for deeply political urban 
problems (Kitchin, 2014). Instead, this research advocates for a deliberate shift toward 
contextual adaptation-a sociotechnical process where digital interventions are rigorously 
tailored to local socio-political realities (Han & Kim, 2024). Contextual adaptation 
recognizes that successful digitalization requires moving beyond monolithic state control 
to embrace hybrid governance arrangements (Pieterse, 2022; Ruhlandt et al., 2020). This 
involves leveraging the existing human infrastructure of informal community leaders, 
transnational networks, and decentralized agencies to support technological initiatives, 
ensuring they genuinely reflect the pluralistic management structures of African cities 
(Simone, 2004). 

Rather than constructing a prescriptive theoretical framework, the primary aim of this 
research is to articulate an understanding of urban digital transformation that prioritizes 
contextual adequacy over technical completeness. In environments where standard, 
data-intensive best practices are difficult to apply, waiting for comprehensive, fully 
standardized digital infrastructures effectively paralyzes municipal decision-making. By 
analysing diverse sociotechnical cases, this thesis investigates how imperfect data and 
technology can be mobilized effectively. It empirically demonstrates that in the Global 
South, good enough evidence is often a necessary and sufficient basis for urban planning 
(Bialski, 2024; Grindle, 2004; Kayanan et al., 2025). Furthermore, it establishes that the 
viability of digital tools relies on negotiated fitness-for-use (Bokulich & Parker, 2021; 
Parker, 2020) and multidimensional alignment rather than absolute technical 
standardization. 
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To achieve this aim, the thesis addresses the following overarching Research 
Questions (RQs): 

 
RQ1: How do the specific material and institutional realities of African cities challenge 

universalist smart city models, and what alternative governance frameworks support 
effective digital transitions? (Article I, II, III, V) 

 
RQ2: How is actionable urban knowledge produced, validated, and mobilized in data-

scarce or fragmented ecosystems where standard data infrastructures are absent? 
(Article II, III, IV, V) 

 
RQ3: What design principles and adaptation strategies ensure that digital 

technologies-from land administration to AI applications-are "fit-for-purpose" and 
socially responsible in the Global South?  (Article IV, V) 

 
RQ4: What are the long-term temporal dynamics of ad-hoc digital interventions, and 

what institutional conditions are required to prevent the decay of "fit-for-purpose" 
systems? (Article III, IV, V) 

1.2 Structure of the thesis 
This dissertation compiles and synthesizes the key results of five interconnected 
academic articles. To better understand the role of the different factors shaping urban 
digital transitions, the empirical study included different units of analysis (from municipal 
strategic planning practices to specific technological applications) as well as different 
analytical frames (from analysing overarching theoretical paradigms to evaluating the 
localized implementation of sociotechnical systems). 

Article I provides a critical analysis of urban governance, addressing the fundamental 
disconnect between universalist smart city models imported from the Global North and 
the complex institutional realities of African cities. Drawing on Southern Urbanism and 
critical smart city literature, the paper argues that mainstream technocratic paradigms-
which assume centralized municipal capacity and robust formal infrastructures-are 
deeply ill-suited for African urban environments characterized by informality, resource 
constraints, and hybrid governance structures. This article establishes the thesis’s core 
inquiry into how urban governance might transition from 'one-size-fits-all' technological 
solutionism toward endogenous, context-aware digital strategies that genuinely reflect 
local socio-spatial dynamics. 

Article II shifts the focus to strategic planning practices in resource-constrained 
secondary cities, exploring how urban planners mobilize, integrate, and apply data when 
comprehensive digital infrastructures are absent. Through a comparative case study of 
eThekwini (South Africa), Khorog (Tajikistan), and Bosaso (Somalia), the research 
demonstrates that waiting for "perfect" or complete datasets often paralyzes municipal 
decision-making. Instead, the paper introduces the concept of "good enough" evidence, 
advocating for adaptable planning methods that prioritize immediate urban needs over 
exhaustive data collection. It illustrates how local actors navigate severe data scarcity by 
piecing together fragmented information to create actionable and timely urban 
knowledge. 

Article III investigates the mechanics of sociotechnical systems within highly 
fragmented, decentralized environments affected by crisis. Using Somalia as a primary 
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case study, it explores the critical challenges of data mobility between diverse actors, 
including humanitarian agencies, development organizations, and government bodies. 
The research challenges the assumption that technical standardization alone guarantees 
data flow. Instead, it reveals that data sharing is a deeply social process reliant on human 
intermediaries and boundary-spanning negotiations. The article redefines data quality 
through the lens of "fitness-for-use," showing how information is repurposed and 
translated across different epistemic communities to bridge the gap between short-term 
relief and long-term planning. 

Article IV examines foundational urban administration by focusing on the long-term 
trajectory of "fit-for-purpose" (FFP) land administration systems in post-conflict settings. 
While the initial establishment of these low-cost, flexible systems in places like Bosaso, 
Somalia, is widely celebrated for rapidly increasing tenure security, their sustainability is 
rarely scrutinized. This longitudinal case study uncovers the significant challenges 
associated with maintaining and upgrading these systems over time. The findings 
highlight a critical temporal vulnerability: without continuous institutional investment, 
capacity building, and political support, localized technological interventions risk rapid 
decay, emphasizing that technological sustainability requires enduring institutional 
commitment rather than mere software deployment. 

Article V explores advanced technology applications, evaluating how sophisticated 
digital tools like geospatial Artificial Intelligence (GeoAI) can be responsibly implemented 
in marginalized urban areas such as African informal settlements. Grounded in a case 
study of an AI mapping tool deployed in eThekwini (South Africa), the research 
operationalizes the concept of "Responsible AI" (Gianni et al., 2022) beyond abstract 
ethical guidelines. It applies the Task-Data-User-Technology Fit model to demonstrate 
that ethical AI deployment requires a rigorous alignment between the complexity of the 
algorithm, the noisiness of local data, and the specific capabilities of municipal users, 
cautioning against the dangers of automation bias (Vered et al., 2023). 
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Table 1. Perspective of each article. 

 Article I Article II Article III Article IV Article V 
Title Smart urbanism 

in Africa: when 
theories do not 
fit with 
contextual 
practices. 

Good Enough 
Evidence-
based Urban 
Planning: Data 
and Knowledge 
in Southern 
Smart 
Urbanism 

Data in crisis: 
Mobility and 
fitness-for-
Use in 
decentralized 
ecosystems 

Upgrading Fit-
for-Purpose 
Land 
Administration 
Systems: 
Challenges and 
Opportunities 
in Bosaso, 
Somalia 

Responsible AI 
for Cities: A Case 
Study of geoai in 
African Informal 
Settlements 

Perspective Macro-level 
governance and 
critical urban 
theory. 

Urban planning 
and municipal 
governance. 

Sociotechnical 
systems and 
data 
ecosystems. 

Foundational 
urban 
administration 
and applied 
systems. 

Advanced 
technology 
application and 
responsible 
implementation. 

Knowledge 
gaps 

The disconnect 
between 
universalist 
smart city 
models imported 
from the Global 
North and the 
institutional, 
spatial, and 
material realities 
of African cities. 

The lack of 
understanding 
regarding how 
urban planners 
in resource-
constrained 
secondary 
cities mobilize 
data when 
comprehensive 
"smart" data 
infrastructures 
are absent. 

The poorly 
understood 
mechanisms 
of data 
sharing, 
mobility, and 
reuse in highly 
fragmented, 
decentralized 
environments 
affected by 
crisis. 

While the 
establishment 
of Fit-for-
Purpose (FFP) 
systems is well-
documented, 
their long-term 
sustainability, 
maintenance, 
and upgrading 
in post-conflict 
settings remain 
critically 
underexplored. 

The lack of 
practical 
frameworks for 
operationalizing 
abstract 
principles of 
"Responsible AI" 
in complex, 
resource-
constrained 
environments 
like informal 
settlements. 

Article 
research 
question 

How do 
mainstream 
smart urbanism 
theories fail to 
align with the 
governance 
realities of 
African cities, 
and what 
conceptual shifts 
are required 

How do urban 
planners in 
data-scarce 
environments 
mobilize, 
integrate, and 
apply data to 
create 
actionable 
evidence for 
city planning? 

How are data 
mobility and 
fitness-for-
use achieved 
within 
decentralized 
data 
ecosystems in 
crisis 
contexts? 

What are the 
challenges and 
opportunities 
associated with 
upgrading and 
sustaining fit-
for-purpose 
land 
administration 
systems over 
time? 

How can 
advanced digital 
tools like GeoAI 
be responsibly 
implemented 
and adapted to 
ensure they are 
"fit-for-
purpose"? 

Theoretical 
base 

Critical Smart 
Urbanism, 
Southern 
Urbanism. 

Knowledge use 
in planning, 
"Good Enough" 
Governance. 

Sociotechnical 
Systems, Data 
Mobilities 

Fit-for-Purpose 
(FFP) Land 
Administration. 

Task-Data-User-
Technology Fit 
model. 

Empirical 
data 

Comprehensive 
review of existing 
literature and 
secondary case 
examples. 

Semi-
structured 
interviews, 
FGD and 
document 
analysis from 
three cities: 
Durban 
Khorog, 
Bosaso. 

Semi-
structured 
interviews 
and 
document 
analysis in 
Somalia. 

Semi-
structured 
interviews and 
document 
analysis from 
Bosaso. 

Participant 
observation, 
interviews, and 
technical 
documentation 
from the 
deployment of 
AI mapping tools 
in eThekwini 
(Durban). 

Approach / 
methods 

Critical literature 
review and 
conceptual 
synthesis. 

Comparative 
case study. 

Single 
exploratory 
case study  

Longitudinal 
single case 
study. 

Single case 
study. 
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The rest of the thesis is structured as follows. Section 2 elaborates on the analytical 
framework, detailing the theoretical synthesis of critical smart urbanism, pragmatic 
planning approaches, and sociotechnical systems that underpins this research. Section 3 
outlines the methodological approach, describing the qualitative case study design, data 
collection methods, and analytical strategies employed across the constituent articles. 
Section 4 presents a synthesis of the main findings, categorized thematically to address 
the overarching research questions regarding hybrid governance, data fitness, 
contextual technological alignment, and long-term sustainability. Section 5 discusses the 
theoretical and practical implications of the findings. Section 6 concludes the thesis 
suggesting directions for future research. 
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2 Analytical Framework 
This thesis draws upon a multi-dimensional theoretical perspective that synthesizes 
distinct but interconnected bodies of literature. This approach allows for an examination 
of urban digital transitions that is theoretically robust, strategically contextualized, and 
technically grounded. By moving beyond the technological determinism that 
characterizes much of the mainstream smart city discourse, these perspectives situate 
digital interventions strictly within the complex social, political, and institutional realities 
of the Global South.  

2.1 Critical Smart Urbanism and Southern Urbanism 
Smart urbanism represents a developing paradigm for improving urban sustainability, 
utilizing innovative processes where the widespread deployment of digital technologies 
serves as a solution to the challenges confronting cities (Marvin et al., 2016). Mainstream 
smart urbanism-often promoted by global technology vendors and international 
consultancies-tends to conceptualize the city as a programmable system where 
inefficiencies can be optimized through ubiquitous sensing, big data analytics, and 
algorithmic governance (Kitchin, 2014). This paradigm assumes a universal model of 
urbanization, typically based on the infrastructural and institutional standards of the 
Global North (Europe, North America, and parts of East Asia) (Boyle et al., 2023; Calzada 
et al., 2023). In this idealized view, the city is a legible, formal entity with strong municipal 
capacity, reliable energy grids, and a citizenry that interacts with the state through 
formalized digital channels. Increasingly, empirical evidence suggests that such heavily 
techno-centric approaches to smart urbanism are ineffective in most urban 
environments. (Mattern, 2016). 

However, when these models are exported to the Global South, they encounter a 
profound contextual mismatch (Alizadeh & Prasad, 2024). To fully grasp this mismatch, 
it is necessary to first understand the theoretical paradigm of Southern Urbanism and 
the broader push to globalize urban studies. Historically, mainstream urban theory has 
been overwhelmingly derived from the experiences of Euro-American cities, treating 
them as universal benchmarks. However, scholars have increasingly called for a 
decentring of this Northern-centric epistemology. The concept of "provincializing" global 
urbanism argues that Western models represent just one specific historical trajectory 
rather than a universal standard, emphasizing that novel theories must emerge from the 
everyday realities of cities in the Global South (Sheppard et al., 2013). Similarly, there is 
an emphasized need for "new geographies of theory" that embrace the profound 
difference and complexity of global urbanisms, suggesting that actionable urban theory 
can and must be generated from any city, rather than merely exporting Northern 
concepts to Southern case studies (Robinson & Roy, 2016, p. 182). In enacting this more 
pluralistic urban studies, scholars navigate the tension between Southern urbanism - 
which highlights the distinct socio-material and historical conditions of the South, such 
as profound informality and post-colonial legacies-and a "world of cities" approach that 
seeks to integrate these diverse experiences into a comprehensive global framework 
(Lawhon & Le Roux, 2019). 

It is within this critical theoretical landscape that the deployment of smart cities in the 
Global South must be scrutinized. Drawing on these Southern Urbanism foundations, the 
literature challenges the uncritical application of Northern digital planning theories to 
African contexts. Notably, critiques of "African Urban Fantasies" illustrate how top-down 
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smart city master plans-often imported directly from international tech vendors - 
function not as a contextualised developmental tools, but as exclusionary visions 
(Watson, 2013). These glossy technological imaginaries routinely ignore the lived, 
material realities of the urban majority (Boyle et al., 2023). These aspirations frequently 
necessitate the erasure of informality, the displacement of the poor, and the imposition 
of aesthetic orders that have little connection to the way Southern cities function (Cirolia 
et al., 2023; Guma & Monstadt, 2021). 

Within this literature, the smart city cannot be understood merely as a technological 
project; it intersects with post-colonial aspirations of modernization (Boyle et al., 2023; 
Datta, 2018). The analytical lens of Southern Urbanism forces a recognition of the 
"conflicting rationalities" (Watson, 2009, p. 2268) between the technocratic logic of city 
management and the proactive adaptation of urban residents and practitioners (Guma 
et al., 2023). In this context, governance is rarely the monopoly of a centralized state but 
is instead characterized by institutional hybridity, where state power is negotiated 
alongside traditional authorities, informal service providers, and international aid 
agencies. 

Furthermore, the literature highlights how the uneven rollout of digital infrastructures 
onto already fragmented cities risks exacerbating existing inequalities (Alizadeh & 
Prasad, 2024; Graham & Marvin, 2001; Odendaal, 2022) The digital divide is not merely 
about access to the internet; it is about the data divide - who is counted, who is visible, 
and whose knowledge is legitimized in planning processes (Odendaal, 2021). This reality 
underscores the necessity of rejecting imported "best practices" (Andrews, 2012) 
establishing the need for endogenous strategies that value low-tech solutions and 
acknowledge the resilience of informal systems (Veloso et al., 2024). 

A critical approach to smart urbanism in the Global South must de-centre the 
technology itself and focus on the institutional and spatial context of its deployment. This 
involves asking not "how can this technology optimize the city?" but "whose city is being 
optimized, and at what cost?" This perspective draws on the critique that mainstream 
smart urbanism is solutionist, proposing technical fixes for deeply political problems. In 
the context of African urbanization, where challenges include massive infrastructure 
deficits, unplanned sprawl, and precarious livelihoods, the deployment of high-tech 
sensors or digital twins can represent a diversion of scarce resources away from basic 
needs. 

2.2 ‘Good enough’ planning systems, data and outcomes 
The drive to digitize urban planning and land administration is increasingly central to 
governance, theoretically promising enhanced efficiency, transparency, and data-driven 
decision-making. Mainstream narratives heavily promote evidence-based urban 
planning and decision making (Faludi & Waterhout, 2006; Krizek et al., 2009), asserting 
that rigorous, comprehensive data collection - often reliant on advanced digital 
infrastructures - is a prerequisite for rational policymaking. In this view, digitalization is 
framed as the ultimate solution to systemic inefficiencies. However, recognizing that the 
ideal conditions for comprehensive evidence-based planning are rarely present in the 
Global South, various theories and frameworks have emerged to conceptualize how 
planners can act effectively in imperfect environments. The concept of "Good Enough 
Governance", challenges the overwhelming agenda of institutional reform imposed on 
developing countries (Grindle, 2004). Expecting developing states to achieve perfect 
governance across all sectors simultaneously is a recipe for paralysis. Instead, the focus 
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should shift towards targeting a minimum threshold of governance capacity that is 
sufficient to achieve specific development goals (Grindle, 2007). 

In the context of the "urban data deluge," (Kourtit et al., 2020) urban planners are 
often told that they need big data, real-time analytics, and comprehensive baselines to 
manage cities effectively (Kitchin, 2014; Mattern, 2016). When imported to data-scarce 
and institutionally fragmented Southern cities, these requirements often fail to map onto 
local realities, creating a profound disconnect between the mandated ideal of data-
driven policy and the actual, messy process of municipal decision-making. However, the 
concept of good enough has been theoretically reinterpreted to tackle the mobilization 
of data and technologies in these resource-constrained contexts (Gabrys et al., 2016; 
Kayanan et al., 2025). This emerging literature argues that planning must not be 
paralyzed by structural data gaps. Validating the use of good enough evidence shifts the 
metric of success from absolute scientific rigor to practical utility for immediate decision-
making (Bialski, 2024). This is particularly critical in Southern secondary cities, where the 
quest for "perfect data" can trap municipalities in a cycle of delayed action, waiting for 
comprehensive censuses or fully operational, interoperable GIS systems that rarely 
materialize. Valuing actionable, timely, and relevant data - even when fragmented, 
qualitative, or derived through everyday observational practices - provides a crucial 
epistemological shift for planners navigating these constraints. Operating through the 
assembly of available information and informal knowledge generation allows local actors 
to bypass structural data deficits and address immediate civic needs without waiting for 
standardized, top-down digital data infrastructure to be fully established (McFarlane, 
2011).  

2.2.1 Fit-for-Purpose Land Administration 
Despite the widespread recognition of a good enough approach, what constitutes good 
enough planning, including the evidence and practices that support it, has yet to be fully 
determined.  

The logic of pragmatic adequacy is systematically operationalized in basic urban 
systems through Fit-for-Purpose Land Administration (FFPLA) (Enemark et al., 2014). 
Effective land administration serves as the basis of urban digitalization; without knowing 
who occupies what space, subsequent digital planning interventions often falter. Yet, 
traditional cadastral systems - which demand rigorous field surveys, highly trained 
professionals, and complex legal verification - have proven too slow, rigid, and expensive 
to keep pace with rapid urbanization or to function effectively in fragile, resource-scarce, 
and post-conflict settings (Zevenbergen et al., 2013). In these complex environments, 
adherence to Western-style cadastral models often leaves the vast majority of the urban 
poor legally invisible to the state. FFPLA emerged as a direct response to this systemic 
failure, establishing a flexible approach that bypasses these structural bottlenecks. It 
explicitly prioritizes rapid spatial coverage and broad tenure security for vulnerable 
populations over strict legal precision, representing a vital paradigm shift from abstract 
accuracy to contextual adequacy (Enemark, 2015). 

To achieve this, the FFP approach is anchored in key principles that emphasize 
flexibility, inclusivity, and attainability. Attainability ensures that a municipality can 
rapidly implement a functional spatial registry using only its immediately available 
human, financial, and technical resources, deliberately avoiding reliance on imported, 
high-end technologies. The approach champions flexibility by substituting costly, time-
consuming ground surveys with alternative spatial identification methods-such as the 
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use of high-resolution satellite imagery and community-led participatory mapping to 
capture visual boundaries rather than mathematically exact fixed boundaries (Lemmen 
et al., 2015). Rather than imposing western-like, individualized land titles, FFPLA legally 
recognizes a diverse spectrum of customary, informal, and anti-eviction tenure 
arrangements, allowing marginalized populations to be formally recorded within the 
city's digital infrastructure without facing insurmountable bureaucratic barriers 
(Augustinus & Tempra, 2021). 

However, the acceptability of these immediate, imperfect solutions rests on the 
principle of upgradability (Enemark et al., 2016; Zevenbergen et al., 2016). Upgradability 
is the central temporal mechanism of FFPLA: it dictates that systems are built adequately 
for today’s urgent post-conflict or developmental needs, but are explicitly designed for 
continuous, incremental improvement over time. This implies a phased trajectory across 
three distinct frameworks: spatial upgrading (gradually improving boundary accuracy 
from satellite imagery to ground surveys as land values rise), legal upgrading 
(transitioning from basic occupancy certificates to formalized freehold titles when legally 
necessary), and institutional upgrading (evolving from decentralized, paper-based or 
basic digital records into integrated, national municipal cadastres) (Bennett et al., 2021). 
Upgradability theoretically ensures that these methods act as a stepping stone rather 
than a permanent state of sub-standard administration. 

Despite its theoretical appeal, the practical implementation of FFPLA often celebrates 
the initial, low-cost setup of these systems while neglecting their longitudinal trajectory. 
This exposes a significant temporal vulnerability: while ad-hoc spatial tools are highly 
effective at delivering immediate, project-based tenure security, they are highly 
susceptible to rapid institutional decay post-implementation. Research demonstrates 
that the critical dimension of upgradability frequently fails to materialize in practice 
(Barry, 2018; Bennett et al., 2021). Because these systems are frequently initiated 
through short-term international donor cycles, they often lack the long-term political 
mandates, dedicated municipal budget lines, and continuous staff capacity building 
required for ongoing maintenance (Augustinus & Tempra, 2021). Without the sustained 
institutional endurance to manage software updates, hardware repair, and continuous 
data validation, the envisioned upgrade is indefinitely postponed. Consequently, 
localized technological interventions risk degrading into obsolete, unusable systems. 
Unless the initial deployment is actively matched by an enduring, locally financed 
institutional commitment to incrementally maintain and upgrade the system, the 
temporal costs will ultimately undermine the very tenure security it sought to establish. 

2.2.2 Functional Alignment and Multi-dimensional fit of technology 
Building on the necessity of contextual adequacy observed in spatial registries, the 
evaluation of digital interventions requires structured methods to assess how specific 
tools align with local operational realities. The transition away from idealized, universal 
smart city models - as critiqued in the overarching analytical framework - suggests that 
the concept of good enough evidence can be theoretically inscribed into broader 
attempts to evaluate technology adoption. This evaluation focuses on both task 
performance efficacy and appropriateness for the target user groups within a specific 
application context. To conceptualize this alignment, theoretical frameworks draw on 
the concept of Task-Technology Fit (TTF) (Goodhue & Thompson, 1995). Originally 
developed to understand information systems adoption, TTF posits that digital 
interventions are effective when there is a strong functional alignment between the 
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capabilities of a technology and the specific demands of a given task. Rather than 
defaulting to the most complex system available on the global market, TTF requires 
evaluating whether a technology provides the relevant features needed to execute 
specific urban management activities efficiently.  

In the context of urban planning, this means matching the analytical capabilities of 
digital tools - such as geospatial mapping or predictive modelling - to practical planning 
tasks, like resource allocation, infrastructure maintenance, or settlement upgrading 
(Jiang et al., 2020). Furthermore, it necessitates that these tools are suitable for the 
institutional capacities of the users operating them. When tools introduce technical 
sophistication that does not correspond to local institutional conditions or the specific 
characteristics of the task, they often remain underutilized. This indicates that structural 
complexity does not automatically equate to operational success, reinforcing the need 
for contextualized technology adoption strategies. 

However, as urban digitalization moves toward algorithmic governance and GeoAI, 
traditional two-dimensional TTF models have proven insufficient (Rzepka & Berger, 2018; 
Sturm & Peters, 2020). These advanced tools introduce sociotechnical complexities that 
require expanding the framework to explicitly encompass the User. Traditional models 
often assume a standardized baseline of technical proficiency. In contrast, municipal 
users in resource-constrained environments frequently face significant institutional 
limitations and steep learning curves when confronted with sophisticated software. 
When highly advanced digital tools outpace the technical literacy of local government 
staff, a disconnect occurs. Users may either abandon the technology or, conversely, fall 
into "automation bias" (Vered et al., 2023). This cognitive hazard happens when planners 
uncritically accept the outputs of opaque algorithms without having the capacity to 
interrogate or validate the underlying computational logic (Arun, 2020). Therefore, a 
robust User-Technology fit is required to ensure tools are scaled to the interpretive 
capacities of the civil servants deploying them (Jiang et al., 2020; Russo et al., 2018). 

Furthermore, evaluating advanced digital tools in the Global South requires 
integrating Data as a distinct and active variable, creating a comprehensive Task-Data-
User-Technology model (Ghasemaghaei et al., 2017; Sturm & Peters, 2020). In predictive 
modelling and machine learning, the input material is just as critical as the software itself. 
Urban data extracted from African informal settlements is frequently unstructured, 
fragmented, and noisy (Milan & Treré, 2020). Standard algorithms, often trained on 
highly structured data from Northern cities, struggle to process this informality, leading 
to a breakdown in Data-Technology fit. Additionally, assessing Data-Task fit ensures that 
the available, imperfect information is actually suitable for the specific planning problem 
at hand (Gabrys et al., 2016), while User-Data fit ensures that local planners possess the 
contextual knowledge necessary to interpret datasets accurately. 

2.2.3 Relational Data Quality: Fitness-for-Use and the Politics of Data 
Movement 
By integrating data into this multi-dimensional alignment, the focus of the thesis extends 
directly into how data quality is understood and negotiated across fragmented 
ecosystems. In traditional information systems theory, data quality is largely defined by 
intrinsic attributes such as accuracy, completeness, and consistency (Bishop & Hank, 
2018; Bishop et al., 2019). However, in the crisis-affected and resource-scarce contexts 
of the Global South, relying on these strict metrics is rarely attainable or practical. 
Consequently, drawing on the philosophy of data science, contemporary literature 
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argues that data should be judged relationally through its fitness-for-use - evaluating 
how well information serves its intended users within specific contextual circumstances 
to achieve goals to varying degrees (Bokulich & Parker, 2021; Parker, 2020). 

This relational understanding requires acknowledging the political and negotiated 
nature of data movement (Sheehan & Leonelli, 2025). In decentralized urban 
environments, data is not a neutral resource that flows smoothly between organizations. 
Instead, its movement is a highly negotiated sociotechnical process characterized by data 
friction (Kitchin et al., 2025). The concept of data friction highlights the structural, 
institutional, and social resistance information encounters when it travels across 
differing systems (Bates, 2018; Bates et al., 2016). For instance, when data moves from 
a humanitarian agency managing an immediate crisis to a municipal department 
handling long-term urban planning, it does not transfer seamlessly. Overcoming these 
frictions requires active human labour to format, clean, and interpret the information so 
it can be recognized by different institutions. Information infrastructures in these 
contexts are characterized by a multiplicity of actors with overlapping or disjointed 
mandates, making the smooth integration of databases highly complex (Kitchin et al., 
2024). 

The complexities of this movement are closely tied to the divergent epistemic cultures 
operating within the city. Building on theories of knowledge production (McKenzie et al., 
2014), it becomes evident that different actors possess distinct ways of knowing the 
urban space and varying criteria for what constitutes valid evidence. A rapid spatial 
assessment generated by an international non-governmental organization might be 
highly fit-for-use for directing emergency relief, yet the same dataset might be viewed 
with scepticism by local land administrators who require different spatial formats or legal 
verifications. Because these actors operate with distinct mandates, professional norms, 
and technical schemas, data cannot simply be transferred without translation; it must be 
carefully adapted to fit the receiving context. 

Navigating these divergent cultures necessitates the creation of collaborative spaces 
where the meaning and utility of data can be negotiated across organizational divides. 
Rather than striving for universal standardization - which frequently exacerbates data 
friction by imposing rigid, top-down constraints - effective digital transitions rely heavily 
on human intermediaries (Neang et al., 2021). These intermediaries adapt existing 
information to meet localized planning needs, performing the vital, often invisible labour 
of bridging institutional silos (Leonelli, 2025). This continuous process of translation 
demonstrates that the value of information is not an inherent technical property, but a 
socially constructed outcome shaped by organizational priorities and resource 
availability. Evaluating digital interventions through this lens of relational fitness and 
data mobility establishes that technological viability relies on multi-dimensional 
contextual adaptation, ensuring that the datasets deployed respond to the specific, 
negotiated realities of the organizations using them. 

2.3 Sociotechnical Systems of Data and Technology 
To fully comprehend how functional alignment and data integration actually occur in 
practice, a third conceptual pillar delves into the mechanics of the digital transition by 
adopting a Sociotechnical Systems perspective (Lykouras & Mora, 2025; Meijer & Thaens, 
2018). This approach rejects the view of technology as a neutral instrument or an 
independent driver of urban change. Instead, it conceptualizes digital transformation as 
an intertwined process where hardware, software, and data are continuously shaped by 
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- and actively reshape - social relations, organizational cultures, and historical power 
dynamics. 

Applying this lens to urban governance reveals that digitalization is rarely a 
straightforward technical upgrade (Fadmastuti et al., 2024). Rather, it represents a 
complex socio-material reconfiguration (Manny, 2023; Manny et al., 2022). Digital 
systems arrive loaded with the assumptions, values, and priorities of their designers. 
When these systems are deployed in the resource-scarce and highly decentralized 
environments of the Global South, they frequently collide with established bureaucratic 
routines, informal civic practices, and preexisting infrastructural deficits. The 
sociotechnical approach highlights that this collision is not merely an operational hurdle; 
it is a generative process that determines how municipal authority is exercised and how 
urban space is governed. 

A critical dimension introduced by this perspective is the emphasis on temporality and 
the hidden labour of maintenance. While mainstream smart city narratives frequently 
celebrate the disruptive moment of technological deployment, sociotechnical theories 
draw attention to the everyday, continuous work required to keep digital infrastructures 
operational. In contexts characterized by fragile institutional support, the survival of a 
spatial registry or an algorithmic planning tool relies on localized repair practices, 
sustained capacity building, and ongoing financial commitment. This perspective shifts 
the theoretical focus away from the initial sophistication of the technological artifact and 
toward the enduring human support structures that prevent rapid institutional decay. 

Furthermore, this sociotechnical framing provides a critical lens for analysing how 
advanced digital interventions reconfigure the politics of urban knowledge. As 
municipalities adopt increasingly complex algorithms, decision-making processes can 
subtly shift from transparent public discourse to opaque computational models. A 
sociotechnical analysis interrogates these shifts, examining how algorithmic 
categorizations make certain informal urban realities legible to the state while 
systematically obscuring others. By viewing urban digitalization as an ongoing, 
negotiated, and deeply political endeavour, this framework reinforces the understanding 
that technological efficacy is achieved by adapting tools to the lived, socio-material 
realities of the city. 
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3 Methodology 

3.1 Methodological Approach 
As this thesis aims to explore and understand the sociotechnical and institutional factors 
shaping urban digital transitions in the Global South, it has adopted an exploratory 
qualitative approach centred on in-depth case studies (Yin, 2018). This research strategy 
was selected to address the inherent complexity of the subject matter. Given the 
multifaceted nature of contextualizing digital technologies in resource-constrained 
environments, the variables influencing digitalization processes and their outcomes are 
highly diverse, rendering case study methodology a suitable framework for detailed 
empirical investigation. 

The thesis incorporates cases of secondary cities characterized by varying degrees of 
institutional fragility, informality, and decentralized governance. The constituent papers 
employed diverse analytical approaches to examine these cases, applying distinct 
perspectives for studying urban data ecosystems and the sociotechnical dynamics of 
digital technology adoption. While the majority of the articles utilized single case study 
designs to investigate specific technological deployments in detail (Articles III, IV, and V), 
one paper (Article II) offers a comparative case study of strategic planning practices and 
evidence mobilization across three resource-constrained secondary cities: eThekwini 
(South Africa), Khorog (Tajikistan), and Bosaso (Somalia). Furthermore, the articles 
adopted varying temporal perspectives to analyse the evolution of digital tools, data 
practices, and planning processes. These range from examining the setup and initiation 
phases of information systems during crises (Article III) and assessing established data 
practices (Articles II and V), to employing a longitudinal perspective to track the 
trajectory of spatial registries over time (Article IV). An overview of the methodological 
approaches employed across the constituent articles is provided in Table 1. 

3.2 Data Collection and analysis 
The data collection methods applied across the individual articles include: 

• Semi-Structured Interviews: The primary source of primary data, conducted 
with a diverse range of stakeholders including municipal officials, urban 
planners, international organizations, and technical developers. 

• Focus Group Discussions (FGDs): Employed specifically in the comparative 
analysis of strategic planning practices (Article II), facilitating group dynamics to 
explore collective perspectives and negotiated consensus among urban 
practitioners regarding data scarcity. 

• Document Analysis: Systematic review of policy documents, technical 
specifications, project reports, and municipal development plans to understand 
the "official" discourse versus the practical reality. 

For data analysis, the articles forming the core of the thesis adopted exploratory 
qualitative approaches, primarily utilizing thematic analysis (Gioia et al., 2012). These 
methods were selected to facilitate a deep understanding of the specific conditions 
relevant to each phenomenon, as well as to determine the influence of institutional and 
sociotechnical factors in producing specific outcomes.  

The exploratory papers primarily aimed to conduct an in-depth analysis of the role of 
institutional environments and human intermediaries in shaping digital transitions. This 
perspective was covered in Articles II, III, and V, which provided an overview of the 
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factors relevant for mobilizing data and adapting technology to local capacities. The 
articles adopted different analytical perspectives, ranging from examining macro-level 
urban governance paradigms (Article I) to evaluating specific sociotechnical alignments 
and longitudinal institutional dynamics (Articles III, IV, and V). These varied perspectives 
provide structured approaches to better understand the relevance of human 
infrastructure, epistemic cultures, and cross-organizational networks for initiating and 
sustaining digital initiatives. 

3.3 Limitations 
While the publications forming the core of this thesis utilized qualitative case study 
methodologies designed to provide in-depth analyses of sociotechnical transitions, 
certain limitations inherent to this approach are present. These constraints pertain 
primarily to the scope of the empirical data and the boundaries of the selected case 
studies. 

First, the reliance on qualitative data collection methods, such as semi-structured 
interviews and participant observation, introduces challenges related to subjectivity 
(Magnusson & Marecek, 2015). The findings are dependent on the individual 
perceptions, professional biases, and memories of the stakeholders involved (Bergen & 
Labonté, 2020). Furthermore, when interviewees were asked to recall the initial phases 
of long-term technological initiatives (such as in Article IV), the retrospective nature of 
the accounts may affect the precision of the historical narrative. Additionally, the 
individual articles analyse technology deployments and data processes at varying 
temporal phases. While Article V examines initial setup and deployment, Articles II and 
III focus on ongoing use and maintenance, and Article IV provides a longitudinal 
perspective. Although this variation offers a broad view of the technology lifecycle, the 
lack of a standardized, multi-year longitudinal framework applied systematically across 
all cases limits the ability to uniformly track system evolution over time (Evangelinou-
Yiannakis, 2017). 

Secondly, the empirical research is geographically and institutionally focused on 
environments characterized by significant resource constraints, widespread informality, 
or post-conflict recovery dynamics. Consequently, the empirical findings can be deemed 
deeply context dependent. The identified mechanisms of contextual adaptation, such as 
the specific roles of human intermediaries or the dynamics of informal data generation, 
reflect the realities of these specific geographies (Guma & Monstadt, 2021; Sadowski & 
Maalsen, 2020). While these insights provide analytical frameworks for examining similar 
environments in the Global South, caution is required when attempting to generalize 
these findings to urban contexts possessing robust formal state capacities, stable 
institutional funding, or substantially different historical trajectories of urbanization 
(Randolph & Storper, 2022). The research design deliberately prioritizes depth of 
contextual understanding over broad statistical generalizability. This focus aligns with the 
epistemological principles of Southern Urbanism, responding to the academic call for 
generating "new geographies of theory" directly from the everyday practices of Southern 
cities, rather than treating Northern institutional models as a default baseline (Robinson 
& Roy, 2016; Sheppard et al., 2013). Therefore, while the conclusions may not be directly 
transposable to formalized urban systems, they offer analytical generalizability for 
understanding digital transitions in environments characterized by institutional hybridity 
and conflicting planning rationalities (Lawhon & Le Roux, 2019; Watson, 2009). 
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Finally, as a former staff member and consultant for UN-Habitat in the Regional Office 
for Africa, the author was intimately familiar with the topic and the cases that constitute 
this study. This insider positionality (Bandauko, 2024), facilitated substantive discussions 
and built credibility with participants (Berkovic et al., 2020; Chavez, 2008). It also 
provided preferential access to key stakeholders, as well as to project documentation 
(Chavez, 2008). However, this presented the risk of several methodological biases, 
including selection bias through network-based recruitment (Collier et al., 2004; Geddes, 
1990) and social desirability bias, where participants might provide responses aligned 
with perceived institutional priorities (Schulz, 2020). These challenges appear to be 
common in high-risk, low-information contexts (Bell-Martin & Marston Jr, 2021). At the 
same time, this positionality may have foregrounded themes that aligned with 
international development agendas and the professional background of the author, 
potentially obscuring dissenting local perspectives or alternative socio-spatial realities. 
To mitigate such biases, interviews and FGDs where triangulated with an extensive 
review of policy documents and datasets (Bell-Martin & Marston Jr, 2021). Additionally, 
a second author consistently collaborated in each of the articles, assisting in defining the 
research aim, developing the coding schemes, and conducting peer debriefing sessions 
(Eppich et al., 2019). This provided an outsider perspective to challenge potential biases 
and ensure a more balanced interpretation. The analysis involved multiple iterative 
coding cycles to systematically refine categories, ensuring that emerging themes were 
consistent and strictly grounded in the empirical data rather than institutional 
assumptions. 
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4 Main Findings  
The research yields four primary thematic findings corresponding to the Research 
Questions. 

4.1 Contextual Adjustments and Hybrid Governance as Responses to 
Institutional Fragmentation (Addressing RQ1) 
Contemporary smart city paradigms have increasingly evolved beyond the assumption 
of a single, centralized governing body. Modern approaches to urban digitalization often 
advocate for multiple partnership models - such as the triple or quadruple helix, which 
emphasize collaborative ecosystems involving the state, academia, industry, and civil 
society. These models theoretically recognize that urban transitions require diverse 
inputs and distributed action. However, when examining these concepts through the 
analytical lens of Southern Urbanism established in the analytical framework, a 
persistent tension emerges. While multiple partnership models acknowledge multi-actor 
participation, they frequently still presume a baseline of institutional stability, cohesive 
regulatory environments, and relatively seamless coordination mechanisms that can 
actively steer these diverse stakeholders. In the context of many African cities, these 
underlying preconditions for structured, formal collaboration are often absent or highly 
fragmented (article I). 

When advanced, multi-actor governance models are applied to the Global South 
without sufficient consideration for the local context, they can sometimes encounter 
structural friction rather than acting as immediate catalysts for urban innovation (Article 
I, III). Attempting to organize formalized, helix-style collaborations in urban 
environments characterized by widespread informality, shifting political mandates, and 
systemic resource constraints can contribute to the stalling of digital projects (Article V). 
This challenges the efficacy of standardized collaborative frameworks by highlighting 
their difficulty in accounting for the conflicting rationalities of African cities-
environments where official policy objectives may frequently clash with the everyday 
survival strategies of urban residents and the realities of fragmented, decentralized 
power. 

The tension between imported theoretical models and local realities suggests that 
navigating digital transitions may require specific contextual adjustments that go beyond 
the formal partnerships typically described in smart city literature. The empirical 
observations of this study indicate that functional digital initiatives are not always driven 
by structured, formalized blueprints or neatly organized partnerships. Rather, they can 
emerge from more fluid, ad-hoc ecosystems where power and responsibility are 
negotiated continuously among various traditional, informal, and international actors 
(Article III). Navigating the complexities of resource-constrained environments implies 
that urban technology initiatives may need to align with governance structures that 
reflect the pluralistic and often unstructured nature of the cities themselves. 

An emerging perspective from this research is the potential utility of contextual 
adjustments, particularly through hybrid governance arrangements, in addressing 
institutional fragmentation (Article II). Drawing on the concept of Good Enough 
Governance, effective urban management in these contexts can be understood as 
inherently pluralistic, but not necessarily formal. Hybrid governance frameworks 
acknowledge that the state is one of several actors, but they also recognize that 
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coordination may occur outside of official channels, facilitating the exchange of 
resources and information across different institutional levels.  

The integration of data within these hybrid ecosystems highlights the necessity of 
boundary-spanning negotiation. Because data mobility across fragmented environments 
involves interacting with divergent epistemic cultures, establishing formal data-sharing 
agreements is often impractical. Instead, data integration relies on informal interactions 
and the establishment of functional trading zones, where the utility of information is 
negotiated contextually rather than standardized universally (Article III). 

The findings suggest that functional technological initiatives often involve a complex, 
sometimes improvised combination of formal municipal authorities, informal community 
leaders, transnational networks, non-governmental organizations, and decentralized 
local agencies. For instance, in situations where a central state may face challenges in 
establishing a comprehensive digital cadastre or an urban data observatory, informal 
actors and international development partners may participate in creating localized, 
pragmatic data ecosystems that function despite the lack of formal, overarching 
coordination (Article IV). 

Recognizing these decentralized practices points toward a localized form of urban 
resilience. Rather than focusing primarily on formalizing all urban processes to fit a 
recognizable collaborative model, Contextual Adaptation involves leveraging existing 
informal and hybrid networks as functional components of a city’s digital infrastructure 
(Article III). This approach suggests that technological viability is linked to the flexibility 
of the governing actors and their ability to adapt to fluid conditions. When urban 
planning processes accommodate imperfect institutional settings and instead negotiate 
technology deployment and data sharing across diverse, multi-actor coalitions, digital 
tools may be more likely to be utilized and sustained. The findings indicate that 
navigating urban digital transitions in the Global South may rely less on establishing 
formal multi-helix frameworks and more on continuous contextual adjustments and the 
negotiated, hybrid collaboration characteristic of local urban governance. 

4.2 Data: Fitness-for-Use over Standardization (Addressing RQ2) 
In the absence of comprehensive datasets, "good enough" evidence is not merely a 
fallback option, but a necessary and sufficient foundation for effective decision-making 
in the Global South. A pervasive myth within mainstream smart city discourse is that 
urban management requires exhaustive, real-time, and perfectly standardized data. 
However, the paralysis of waiting for such ideal conditions is profoundly more 
detrimental to urban development than proceeding with imperfect, yet actionable, 
information. 

This reality is acutely visible in the strategic planning practices of resource-constrained 
secondary cities. Rather than adhering to rigid, data-intensive models that inevitably stall 
in data-scarce environments like Durban, Khorog, and Bosaso, urban practitioners 
successfully mobilize fragmented and partial datasets (Article II). By piecing together this 
informal knowledge, they generate insights tailored to immediate urban needs, 
demonstrating that the true metric of data quality is its practical utility for urgent 
decision-making rather than absolute scientific completeness (Article II). 

Because this practical data is often decentralized and heterogeneous, sharing it across 
fragmented environments requires a shift away from rigid standardization. The 
prevailing assumption that data mobility is a purely technical challenge—resolved simply 
by implementing universal interoperability standards—fails in complex settings like the 
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crisis-affected ecosystems of Somalia (Article III). In reality, data mobility is 
fundamentally a social process. Information travels across divergent humanitarian, 
development, and municipal mandates only when actively translated by human 
intermediaries. Consequently, data quality becomes a fluid, negotiated status of fitness-
for-use. Information deemed inadequate for a long-term national census may be 
perfectly viable for an immediate disaster response, proving that forced standardization 
often creates data friction rather than resolving it (Article III). 

The imperative of prioritizing this contextual fitness-for-use over universal standards 
extends into the implementation of foundational urban infrastructure. Traditional 
cadastral systems, for example, demand high-accuracy professional surveys that are too 
slow and costly for rapidly expanding African cities. Yet, by embracing good enough 
spatial data—such as satellite imagery or participatory community mapping—
municipalities can bypass these bottlenecks to rapidly secure land tenure for vulnerable 
populations, as observed in post-conflict Bosaso (Article IV). This fit-for-purpose 
approach illustrates that accepting imperfect data is a strategic necessity for broad, 
inclusive governance, even if it introduces subsequent challenges for long-term system 
upgrading (Article IV). 

The reliance on contextualized data persists even at the frontier of technological 
innovation. When applying advanced tools like GeoAI to the informal settlements of 
eThekwini, the principles of good enough evidence must be deeply integrated into 
algorithmic governance (Article V). Because informal urban environments inherently 
generate messy, noisy, and incomplete data, responsible AI deployment depends heavily 
on a Task-Data-User-Technology fit model. Users must possess the capacity to critically 
interpret good enough algorithmic outputs to prevent dangerous automation bias 
(Article V). Ultimately, whether conducting basic urban planning, building foundational 
land registries, or deploying advanced machine learning, effective digital intervention in 
the Global South relies not on the pursuit of universal standardization, but on contextual 
fitness and social translation. 

4.3 Technology: The Imperative of Contextual Fit (Addressing RQ3) 
The successful deployment and long-term sustainability of digital interventions in the 
Global South rely heavily on a multidimensional alignment between the technological 
tool, the specific urban task, the available data, and the end-user. Moving away from the 
technological determinism that assumes the inherent sophistication of a tool guarantees 
its success, empirical evidence underscores that fitness-for-purpose must serve as the 
primary design principle. When digital initiatives fail to accurately assess existing 
structural and human capabilities, they often introduce complex solutions that overlook 
local resource constraints or proficiency gaps. This misalignment frequently generates 
long-term dependencies on external actors and results in significant but underutilized 
investments. 

This imperative of contextual fit is highly evident within foundational urban systems, 
such as land administration technologies (Article IV). Traditional, high-accuracy cadastral 
mapping techniques are often entirely unsuited for rapidly urbanizing, resource-
constrained cities. Instead, fit-for-purpose systems offer a pragmatic alternative, 
enabling municipalities to achieve rapid spatial coverage and deliver crucial tenure 
security to vulnerable populations through low-cost, adaptable solutions. However, 
establishing technological fit at the initiation of a project is insufficient for its long-term 
survival. These foundational tools are acutely vulnerable to institutional decay if a 
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municipality's maintenance capacities are not upgraded alongside the technology itself. 
A system might adequately serve immediate post-conflict recovery, but without 
enduring financial commitments, continuous staff training, and robust technical support, 
it quickly becomes obsolete. When external support eventually diminishes, local 
authorities often find themselves unable to maintain the infrastructure, demonstrating 
that the contextual fit of basic systems is not a static achievement but a dynamic, 
temporal process requiring continuous recalibration between the tool and evolving 
institutional capabilities (Article IV). 

The necessity of this contextual adaptation becomes even more pronounced when 
implementing highly sophisticated digital solutions (Article V). While global smart city 
discourses increasingly champion artificial intelligence as a panacea for urban planning, 
the ethical and practical viability of AI in the Global South hinges on a rigorous alignment 
operationalized through a Task-Data-User-Technology fit model. Specifically, algorithms 
must be calibrated to the complex reality of the specific urban task and trained on data 
that accurately reflects the dynamic, often undocumented nature of informal 
settlements, rather than relying on sanitized proxies. Most crucially, the technology must 
align with the technical proficiencies of municipal users. When algorithmic interventions 
require specialized data science expertise absent within local planning departments, a 
systemic imbalance occurs. This creates a significant risk of automation bias—a scenario 
where high-tech tools operate as opaque black boxes, outpacing the user's ability to 
critically interpret, interrogate, or validate the algorithmic outputs. Consequently, tools 
that are overly sophisticated for their organizational context inadvertently waste 
municipal resources and perpetuate reliance on the external technology vendors who 
initially supplied the models (Article V). 

Across the entire spectrum of urban digital infrastructure—from basic civic registries 
to advanced algorithmic models—technological sophistication remains secondary to 
contextual appropriateness. Digital solutions achieve sustainable success only when they 
are explicitly designed and continuously adapted to accommodate the actual material, 
institutional, and human capacities present within the specific urban environment. 

4.4 Sustainability: The Temporal Cost of Pragmatism (Addressing RQ4) 
The analysis of digital transitions through a sociotechnical lens underscores a persistent 
vulnerability inherent in good enough approaches and adaptive implementation 
strategies. While these methods are often successful at lowering the initial barriers to 
entry for digital innovation, they remain highly susceptible to rapid institutional decay. 
This temporal cost of adaptation reveals that ensuring the sustainability of digital 
interventions in the Global South is rarely a problem confined to hardware durability or 
software architecture. Instead, it constitutes a significant institutional challenge focused 
on the continuous maintenance, repair, and long-term "upgrading" of systems over time. 
Without embedding these adaptive tools into resilient administrative structures, initial 
technological gains are quickly eroded by organizational friction. 

The mobilization of fragmented or alternative evidence allows urban planners to 
circumvent the paralysis caused by severe data scarcity. However, these adaptive 
practices are frequently informal, relying on the personal networks, tacit knowledge, and 
individual capacities of specific planners actively piecing together data (Article III). 
Because this form of knowledge generation often lacks formal institutionalization, it is 
highly sensitive to shifts in personnel or changes in immediate political priorities. When 
these shifts occur, informal data practices risk dissipating. The failure to translate 
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individual spatial knowledge into standardized municipal protocols illustrates the 
profound difficulty of converting ad-hoc planning habits into permanent institutional 
memory within resource-constrained secondary cities. Consequently, municipalities may 
find themselves repeatedly starting from scratch each time a key practitioner departs 
(Article III, IV). 

The broader challenge of temporality is further conceptualized by the structural 
distinction between the "project time" associated with international donors and the 
"institutional time" of the city itself (Article III). Project time is generally short-term, 
output-oriented, and supported by dedicated funding, whereas institutional time is long-
term, focused on routine maintenance, and subject to chronic resource constraints.  

When the short-term project cycle concludes and the associated external support 
structures—such as donor funding pipelines, technical training, and external personnel—
are withdrawn, these ecosystems deteriorate quickly (Article III).. Without specific 
strategies designed to bridge the gap between project-oriented funding and long-term 
institutional capacity, initial interventions leave behind obsolete systems rather than 
sustainable urban infrastructures (Article IV, V). 

While flexible, low-cost spatial tools can be highly effective for establishing initial 
systems and attend immediate needs, their survival post-implementation is remarkably 
precarious. These systems frequently lack the necessary long-term political mandates, 
statutory recognition, and dedicated municipal budget lines required for continuous 
operational maintenance (Article IV). Consequently, the initial technological success 
often masks an underlying fragility. The ultimate test of contextual adaptation is 
therefore the subsequent challenge of upgrading—the complex process of legally, 
financially, and technically transforming an isolated project intervention into a 
permanent, integrated municipal function before the underlying technology or data 
becomes obsolete. 

This temporal vulnerability persists even when deploying advanced analytical tools for 
specific tasks (Article V). The implementation of geospatial AI may achieve an initial 
alignment between the task, data, user, and technology. However, sustaining this 
alignment is a continuous, resource-intensive endeavour. Because the spatial 
morphologies of Southern Cities are highly dynamic, AI models are particularly 
susceptible to "concept drift"—where algorithms trained on historical data rapidly lose 
their predictive accuracy as the physical environment changes. Therefore, these models 
require ongoing data updates, iterative algorithmic retraining, and continued capacity 
building for users. If local governments perceive the deployment of advanced models as 
a static, one-off software installation rather than a continuous process necessitating 
dedicated maintenance regimes, the tool will inevitably degrade into algorithmic 
irrelevance. Ultimately, by synthesizing these findings across planning, crisis 
management, and land administration, this thesis asserts that the long-term viability of 
urban digital transitions depends fundamentally on shifting the focus away from initial 
technological deployment and toward the ongoing practices of systemic maintenance 
and institutional upgrading.  
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5 Discussion 
The overarching argument synthesized from the empirical and conceptual findings of this 
thesis posits that Contextual Adaptation is a requisite mechanism for urban digital 
transitions in the Global South. This research advances a theoretical and practical shift. 
It asserts that technological efficacy is inextricably linked to the human infrastructure, 
informal negotiations, and institutional capacity required to support and maintain it. 

In articulating this position, the thesis acknowledges that contemporary urban 
scholarship increasingly recognizes the importance of local context (Colding & Barthel, 
2017; Sadowski & Maalsen, 2020), moving toward more nuanced theoretical frameworks 
(Burns et al., 2021). However, a significant tension persists within the literature and 
practice, as various international development agencies and technology vendors 
continue to promote generalized frameworks and universal guidelines-such as global 
handbooks for urban digital transformation or regional blueprints for digital governance 
(Beckers et al., 2022, 2023). These top-down approaches often presume a uniformity of 
institutional capacity that rarely maps onto the realities of Southern cities. 

Consequently, a core intellectual challenge involves maintaining a balance between 
localized contextualization and comparative global urban analysis. Rather than flattening 
differences, theories that seek broader applicability can sharpen the identification of key 
variations in urbanization and digitalization processes across different geographies 
(Miller et al., 2021). Analysing how the underlying dynamics of technology adoption and 
urban governance interact in diverse settings offers insight into policy challenges that cut 
across cities, both within and between the Global South and North (Randolph & Storper, 
2022). It also illuminates context-specific policy issues that arise through the intersection 
of global digitalization forces and local socio-spatial specificities. 

To articulate this shift and navigate the tension between universal models and local 
adaptation, the thesis makes specific contributions across theoretical scholarship and 
practical urban management, anchoring these insights within the distinct realities of 
African and Southern urbanization. 

5.1 Theoretical Contribution: From Best Practice to Best Fit 
This thesis outlines a theoretical shift in how urban digitalization is conceptualized in the 
Global South, offering a vocabulary for scholars studying digitalization in resource-
constrained environments. Mainstream smart city literature frequently relies on 
Northern-centric assumptions of centralized state capacity, structured physical 
infrastructure, and seamless digital interoperability (Datta, 2015; Kitchin, 2015). By 
integrating perspectives of critical smart urbanism with Southern Urbanism, this research 
questions these technological determinist narratives. It demonstrates that standardized 
models encounter structural limitations because they do not account for the institutional 
hybridity and "conflicting rationalities" common in African cities (Watson, 2009, p. 2268). 
Instead of treating the lack of structured infrastructure solely as a deficit to be corrected 
by imported technology, the thesis theoretically positions contextual realities-such as 
resource scarcity and decentralized governance-as the primary baselines for assessing 
viable digital transitions. 

This thesis identifies a theoretical shift in how urban digitalization is conceptualized in 
the Global South, offering a vocabulary for analysing digitalization in resource-
constrained environments. As indicated by the findings, analysing urban technology 
adoption through universalist frameworks often obscures the specific mechanisms that 
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enable or hinder digital transitions in practice. The research questions technological 
determinist narratives, demonstrating that standardized models frequently encounter 
structural limitations because they struggle to account for the institutional hybridity and 
differing rationalities prevalent in African cities (Guma, 2019; Guma & Monstadt, 2021). 
Instead of treating the lack of highly structured technical infrastructure solely as a deficit 
to be corrected by imported systems, the thesis theoretically positions contextual 
realities-such as resource scarcity, informal organizational practices, and decentralized 
governance-as the necessary baselines for assessing viable digital integration (Datta & 
Hoefsloot, 2025; Guma, 2020). 

By foregrounding these contextual realities, the research seeks to integrate the 
concept of adequate data within a broader theoretical effort to evaluate technology 
adoption. This evaluation focuses not only on task performance efficacy but also on the 
appropriateness of the technology for the target user groups and the specific application 
context (Jiang et al., 2020). The research builds on the understanding that for a digital 
intervention to be effective, its functional capabilities must correspond clearly with both 
the demands of the urban task and the existing capacities of the users operating within 
a given institutional framework. This aligns the theoretical evaluation of "smartness" 
with established technology adoption models, suggesting that structural complexity in 
technological design does not automatically guarantee operational success in the 
absence of institutional compatibility. 

5.1.1 Reevaluating Planning Knowledge and Adequacy 
Building upon the necessity of contextual adaptation, the thesis provides a theoretical 
reconceptualization of how planning knowledge is validated and mobilized. The concept 
of "fitness" serves as a unifying thread across this multi-dimensional framework 
developed in Section 2, shifting the evaluation of urban digital transitions from fixed 
technical benchmarks to task-based achievements. The research integrates criteria to 
assess whether a state of good enough is present, drawing from governance and planning 
literature (Grindle, 2004; Kayanan et al., 2025). These criteria include: credibility (the 
degree to which the generated outputs are plausible and align with contextual 
expectations); integrity (the extent to which outputs meet acceptable thresholds of 
reliability and trustworthiness, prioritizing sufficiency over technical flawlessness); 
legitimacy (the adherence of the underlying processes to accepted local norms and 
practices); relevance (the capacity of the outputs to directly address and fulfil specific 
planning requirements); authority (the institutional or social standing of the actors 
producing the outputs, which grounds the information in local validation); and 
attainability (the feasibility of securing, implementing, and maintaining the necessary 
data or technological systems using available local resources) (Zevenbergen et al., 2016). 
A good enough approach involves satisfying a minimum operational threshold across 
these criteria (Kayanan et al., 2025). It acknowledges that sociotechnical systems can 
function effectively in resource-constrained environments without needing to meet 
idealized, universal benchmarks of performance. 

This perspective suggests that imperfect or fragmented data can provide a legitimate 
epistemological basis for urban knowledge production. This shift alters the metric of 
success in planning from a strict expectation of scientific exhaustiveness to a 
requirement for contextual actionability (Sheehan & Leonelli, 2025), while noting that 
continuous maintainability remains necessary to ensure long-term viability (Bialski, 
2024). 
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5.1.2 Relational Data Quality and Sociotechnical Translation 
Furthermore, the thesis advances sociotechnical systems theory by examining the nature 
of data quality within highly fragmented, crisis-affected ecosystems. Traditional 
information systems literature frequently evaluates data based on strict, intrinsic metrics 
such as accuracy and standardization. This research theorizes data mobility not strictly 
as a technical achievement of software interoperability, but as a negotiated process of 
translation across varying epistemic cultures (Knorr-Cetina, 1999; Leonelli, 2023). By 
conceptualizing data quality through the lens of fitness-for-use (Bokulich & Parker, 2021; 
Parker, 2020), the thesis provides a relational framework. Within this framework, the 
value of information is evaluated by its practical utility for specific communities of 
practice, accommodating the structural constraints that characterize data generation in 
the Global South. 

5.1.3 Extending Technology Fit for Algorithmic Governance 
Finally, this theoretical approach is applied to the deployment of advanced algorithmic 
governance. The research introduces the Task-Data-User-Technology fit model, offering 
a theoretical lens designed for evaluating Artificial Intelligence in undocumented urban 
spaces. Building upon traditional technology adoption models (Goodhue & Thompson, 
1995), this approach explicitly incorporates the dimensions of "Data" and "User" into the 
evaluation of digital tools. This expanded model provides a mechanism for analysing the 
practical boundaries of algorithmic deployment. It cautions against the theoretical blind 
spots such as "automation bias" (Vered et al., 2023), asserting that the effectiveness of 
an intervention relies not on its algorithmic complexity alone, but on its multi-
dimensional alignment with the material realities of the local data and the specific 
institutional capabilities of the actors utilizing it (Jiang et al., 2020). 

5.2 Practical contribution: Good enough and smart enough 
This thesis translates its theoretical insights into actionable strategies for urban 
practitioners, municipal governments, and international development agencies 
navigating the resource scarcity, institutional fragmentation, and rapid urbanization 
typical of the Global South (Randolph & Storper, 2022). The core practical mandate 
derived from this research indicates a potential shift in operational focus: moving away 
from short-term, project-based software deployment toward continuous capacity 
building and contextual maintenance, recognizing that technological sustainability 
requires long-term institutional investment. 

One of the practical contributions of this research, demonstrated in Article II, involves 
identifying strategies for municipal planners in secondary cities to navigate data scarcity 
(Milan & Treré, 2020). By framing the use of alternative or fragmented evidence as 
theoretically acceptable under the conditions of good enough urban planning (Kayanan 
et al., 2025), the research highlights how practitioners can leverage qualitative and 
informal datasets-such as community mapping, incomplete utility records, and 
observational knowledge-to support immediate strategic planning decisions (Bialski, 
2024; Collins et al., 1994; Gabrys et al., 2016). This approach may provide municipalities 
an alternative to the often costly and protracted pursuit of comprehensive data 
baselines, allowing them to formulate urban strategies that respond to pressing civic 
needs in a timely manner. The notion of good enough aligns with emerging discussions 
on "smart enough cities” (Green, 2020; Sadowski & Maalsen, 2020), which advocate for 
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technological solutions that are low-cost, decentralized, and directly responsive to the 
immediate problems of urban residents. The "smart enough" perspective prioritizes 
social and political infrastructure over technical optimization for its own sake, suggesting 
that cities should adopt digital technologies to address specific, situated urban 
challenges effectively rather than pursuing technological novelty (Calzada et al., 2023). 

The research also underscores the practical importance of human intermediaries in 
the digital transition process. In decentralized and crisis-affected ecosystems, such as 
those analysed in Article III, establishing strict technical standardization across multiple 
organizations is frequently difficult to achieve. Therefore, the thesis points toward the 
value of investing in the human actors - planners, aid workers, and local municipal 
technicians-who actively facilitate communication between differing technological and 
organizational systems. These intermediaries function as translators, mobilizing data 
across organizational silos and epistemic boundaries (Leonelli, 2025). This suggests that 
supporting human negotiation, relationship building, and localized data translation 
mechanisms may be a functional complement to, or in some cases a more viable 
alternative than, the implementation of complex interoperable database management 
software (Odendaal, 2021). 

Furthermore, the thesis identifies longitudinal pathways that may contribute to the 
survival of basic digital infrastructure. While Fit-for-Purpose land administration systems 
are often recognized for their initial low-cost and rapid deployment capabilities, this 
research details their vulnerability to institutional decay over time. A practical 
contribution of this analysis is the conceptualization of upgrading as an active 
requirement (Bennett et al., 2021). This research indicates that the implementation of a 
flexible systems may require subsequent, structured support, including the 
establishment of long-term political mandates, dedicated municipal budget lines, and 
continuous staff training programs. The findings caution that without intentional 
upgrading mechanisms and sustained local commitment, agile interventions may face 
difficulties functioning once initial project cycles conclude (Barry, 2018). 

Finally, as cities across the Global South explore the use of advanced algorithms, the 
thesis provides a framework for considering the deployment of Artificial Intelligence. 
Derived from the analysis of GeoAI in informal settlements in Article V, this framework 
suggests that practitioners evaluate the alignment between technological tools, the 
characteristics of locally available data, and the existing technical literacy and 
technological resources of municipal staff prior to implementation. By utilizing the 
extended Task-Data-User-Technology model, local governments may be better equipped 
to assess whether sophisticated analytical tools align with the capabilities of their users, 
potentially reducing the risks associated with automation bias and ensuring that digital 
deployments respond appropriately to the specific realities of marginalized urban 
communities. 
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6 Conclusions and Future Research Directions  
The findings of this thesis indicate that advancing urban digital transitions in the Global 
South requires a deliberate departure from universalist, technocentric models. Instead, 
successful digitalization is predicated on Contextual Adaptation—a sociotechnical 
process wherein technologies, datasets, and governance frameworks are continuously 
negotiated to align with local institutional capacities and spatial realities. By 
demonstrating the efficacy of hybrid governance networks, the functional necessity of 
adequate evidence, and the requirement for a multi-dimensional Task-Data-User-
Technology alignment, this research asserts that technological viability relies on 
institutional compatibility rather than mere computational complexity. This approach 
resonates with the concept of “smart enough city" (Green, 2020), which suggests that 
municipalities should deploy digital tools deliberately to support specific social and civic 
objectives, rather than pursuing technical optimization as an independent goal. Ensuring 
that technology remains subordinate to urban policy objectives requires continuous 
human intervention and ongoing institutional maintenance. 

While this thesis provides a structured understanding of these localized adaptations, 
the empirical and conceptual findings reveal significant gaps in current scholarship, 
opening several critical avenues for future research: 

 
Longitudinal Institutionalization of Adaptive Systems: The temporal vulnerability of 

localized interventions, particularly Fit-for-Purpose land administration systems, 
highlights a distinct need for extended, longitudinal studies. Future research should track 
these systems over multi-decade horizons to analyse their complete operational 
lifecycles. Examining the specific institutional, financial, and political variables that 
determine whether adaptive digital tools successfully transition into formalized 
municipal infrastructure or experience rapid institutional decay will provide essential 
insights into the mechanics of long-term "upgradability" (Enemark et al., 2014; 
Zevenbergen et al., 2013). 

Private Sector Influence on Urban Data Infrastructures: This research has primarily 
focused on public-sector and international donor-driven digitalization efforts. These 
actors have undoubtedly a central role in prioritizing, executing, and pacing digitisation 
initiatives across spaces, scales and institutions (Datta & Hoefsloot, 2024). However, the 
increasing involvement of global and regional technology corporations and private 
vendors in providing foundational urban infrastructure in the Global South is starting to 
attract critical academic examination (Cirolia et al., 2026). Future studies must 
investigate how the proprietary platforms and standardized solutions offered by these 
private entities interact with the established need for contextual adaptation (Cirolia et 
al., 2023) but also how they spill over into the build environment (Goodfellow et al., 
2024). Analysing the influence of these actors on local data governance, municipal 
resource dependencies, and the shaping of regulatory frameworks remains a highly 
relevant area of inquiry. 

Scalability of Contextual Adequacy across scales and geographies: The efficacy of 
mobilizing alternative evidence and leveraging hybrid governance has been observed in 
this thesis primarily within the context of resource-constrained secondary cities. A critical 
question for future research involves the scalability of these adaptive approaches. 
Studies are needed to determine whether the reliance on human intermediaries, 
informal data generation, and functional trading zones can be effectively scaled to 
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manage the immense organizational and spatial complexity of rapidly expanding global 
megacities (Parnell & Pieterse, 2014) but also emerging territorial concepts addressing 
the digital divide between urban and rural areas (Navío-Marco et al., 2020). The focus on 
data, in particular, can open new avenue to analyse urbanization and urban life in a 
digital age, capturing the complexities of geographic and informational territories in the 
Global South (Datta & Hoefsloot, 2025). Furthermore, it is crucial to test these findings 
beyond the Global South (Burns et al., 2021). These adaptive mechanisms are equally 
applicable to the Global North, where cities increasingly rely on hybrid governance and 
human intermediaries to navigate austerity, bureaucratic silos, and gaps in formal 
datasets. Ultimately, investigating how data friction and inter-organizational translation 
operate across diverse scales and global geographies will test the broader applicability of 
good enough planning frameworks. 

Systemic Impacts of Algorithmic Governance: The development of ever larger AI 
models, trained on vast datasets, promises to deliver both highly sophisticated and highly 
generalizable outputs (Mai et al., 2022). For GeoAI and planning applications, these 
models may be able to reason, plan, and execute multi-step geographic analysis and 
urban design workflows (Li & Hsu, 2022; Tiwari, 2025) However, these models require 
major resource-intensive enterprise, making them increasingly unattainable (Ball et al., 
2017). This accessibility gap is mostly addressed by focusing on the characteristics of AI, 
for example reducing the need for specialized computational resources and cloud-based 
services (Lins et al., 2021; Rolf et al., 2021). Future scholarship should analyse the long-
term systemic impacts of automated decision-making on vulnerable populations and 
institutions characterized by unstructured data ecosystems. Extending the Task-Data-
User-Technology model to assess municipal reliance on machine learning will be 
necessary to understand how algorithmic governance reconfigures urban authority, the 
potential for sustained automation bias, and the structural mechanisms required to 
ensure responsible technological deployment. Accessibility also entails fostering AI skills 
and readiness (Jöhnk et al., 2021), and further research could specifically explore ways 
to improve capabilities in data preparation, data processing, and quality assurance in 
local governments (Engin et al., 2020). 

 
These research directions emphasize that the study of urban digitalization must 

continuously evolve to reflect the material realities of the cities it seeks to understand. 
By maintaining a focus on contextual alignment, critical scholarship can better support 
digital transitions that are equitable, sustainable, and genuinely responsive to the diverse 
needs of the urban majority in the Global South. 
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Abstract 
Data, Technology, and Contextual Adaptation in Urban 
Digital Transformation 
The rapid urbanization of the Global South, particularly within the African continent, 
presents a set of governance challenges that diverge profoundly from the historical 
trajectories of the Global North. In response to unprecedented demographic shifts and 
the resulting strain on urban infrastructure, digital technologies and big data have been 
persistently championed under the banner of "smart urbanism" as a panacea to swiftly 
solve the complex problems of Southern urbanization. Yet, the application of these tools 
in African contexts is deeply problematic. Mainstream smart city agendas rely heavily on 
imported, universalist models predicated on the existence of formal capacities and 
robust physical infrastructures. Consequently, these models consistently fail to account 
for the severe resource constraints, pervasive spatial and economic informality, and 
profound institutional fragmentation that characterize Southern cities, often resulting in 
exclusionary technocratic interventions. 

To address this disconnect, this thesis critically examines and reconstructs the 
relationship between urban governance and digital technology in the Global South. It 
critiques the one-size-fits-all hegemony of mainstream smart city paradigms that treat 
technology as an objective, neutral fix for deeply political urban problems. Instead, this 
research advocates for a deliberate shift toward "contextual adaptation"—a 
sociotechnical process where digital interventions are rigorously tailored to local socio-
political realities. The primary aim is to articulate an understanding of urban digital 
transformation that prioritizes contextual adequacy over technical completeness. By 
investigating how imperfect data and technology can be mobilized effectively, the thesis 
demonstrates that "good enough" evidence is often a necessary and sufficient basis for 
urban planning, establishing that the viability of digital tools relies on negotiated "fitness-
for-use" and multidimensional alignment rather than absolute technical standardization. 

The study employs an exploratory qualitative methodology centered on in-depth case 
studies across resource-constrained secondary cities, including eThekwini (South Africa), 
Khorog (Tajikistan), and Bosaso (Somalia). Primary data collection methods comprised 
semi-structured interviews, focus group discussions, and systematic document analysis. 
The constituent articles utilized thematic analysis across single exploratory, comparative, 
and longitudinal analytical frames to investigate strategic planning practices, data 
ecosystems, and the sociotechnical dynamics of specific digital deployments. 

The empirical findings reveal four primary mechanisms for successful digital 
transitions. First, navigating systemic institutional fragmentation requires hybrid 
governance arrangements and continuous, informal contextual adjustments rather than 
standardized multi-helix collaborative frameworks. Second, in data-scarce 
environments, planning is not paralyzed if actors prioritize the relational "fitness-for-use" 
of imperfect data; data mobility acts as a deeply social process relying on human 
intermediaries for translation across epistemic boundaries rather than pure technical 
standardization. Third, the deployment of foundational infrastructure, such as Fit-for-
Purpose (FFP) land administration, alongside advanced tools like geospatial Artificial 
Intelligence (GeoAI), necessitates a rigorous Task-Data-User-Technology alignment to 
prevent systemic failures and cognitive hazards like automation bias. Finally, the research 
uncovers a severe temporal vulnerability: "fit-for-purpose" and pragmatic interventions 
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are highly susceptible to rapid institutional decay unless supported by continuous 
maintenance, sustained local financing, and deliberate upgrading strategies beyond the 
initial project cycle. 

Ultimately, the thesis concludes that technological viability in the Global South relies 
primarily on institutional compatibility and ongoing sociotechnical negotiation rather 
than computational complexity. Achieving equitable and sustainable urban digital 
transitions demands a departure from universalist models in favor of continuous 
contextual adaptation, ensuring that digital infrastructures genuinely reflect and serve 
the pluralistic socio-material realities of Southern urbanization. 
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Lühikokkuvõte 
Andmed, tehnoloogia ja linnade digitaalse transformatsiooni 
kontekstuaalne kohandamine  
Globaalse Lõuna, eriti Aafrika mandri kiire linnastumine seab rea valitsemise 
väljakutseid, mis lahknevad sügavalt Globaalse Põhja ajaloolistest trajektooridest. 
Vastusena enneolematutele demograafilistele muutustele ja sellest tulenevale survele 
linnataristule on digitehnoloogiaid ja suurandmeid pidevalt propageeritud "targa 
urbanismi" (smart urbanism) sildi all kui imerohtu, mis lahendaks kiiresti Lõuna 
linnastumise keerulised probleemid. Ometi on nende vahendite rakendamine Aafrika 
kontekstis sügavalt problemaatiline. Tavalise targa linna (smart city) tegevuskavad 
toetuvad tugevalt imporditud, üldistavatele mudelitele, mis eeldavad tugeva füüsilise 
infrastruktuuri ning formaalse võimekuse olemasolu . Järelikult ei arvesta need mudelid 
järjekindlalt Lõuna linnadele iseloomulike tõsiste ressursipiirangute, laialdase ruumilise 
ja majandusliku informaalsuse ning sügava institutsionaalse killustatusega, mis sageli viib 
kõrvale tõrjuvate tehnokraatlike sekkumisteni. 

Selle ebakõla lahendamiseks uuritakse ja rekonstrueeritakse käesolevas doktoritöös 
kriitiliselt linnajuhtimise ja digitehnoloogia vahelist seost Globaalses Lõunas. Selles 
kritiseeritakse tavalise targa linna paradigmade "üks suurus sobib kõigile" hegemooniat, 
mis käsitlevad tehnoloogiat kui objektiivset ja neutraalset lahendust sügavalt poliitilistele 
linnaprobleemidele. Selle asemel toetab käesolev uurimus sihikindlat üleminekut 
"kontekstuaalsele kohandamisele" – sotsiotehnilisele protsessile, kus digitaalsed 
sekkumised on rangelt kohandatud kohaliku sotsiaalpoliitilise reaalsusega. Peamine 
eesmärk on sõnastada selline arusaam linna digitaalsest transformatsioonist, mis seab 
kontekstuaalse vastavuse tähtsamaks tehnilisest täiuslikkusest. Uurides, kuidas 
puudulikke andmeid ja tehnoloogiat saab tõhusalt mobiliseerida, näitab doktoritöö, et 
"piisavalt heast" (good enough) tõendusmaterjalist piisab sageli linnaplaneerimise 
aluseks, tuvastades, et digitaalsete tööriistade elujõulisus tugineb pigem läbiräägitud 
"kasutuskõlblikkusele" (fitness-for-use) ja mitmemõõtmelisele kooskõlale kui 
absoluutsele tehnilisele standardiseerimisele. 

Uuringus kasutatakse uurivat kvalitatiivset metoodikat, mis keskendub põhjalikele 
juhtumiuuringutele piiratud ressurssidega teisejärgulistes linnades, sealhulgas 
eThekwinis (Lõuna-Aafrika Vabariik), Khorogis (Tadžikistan) ja Bosasos (Somaalia). 
Peamised andmekogumismeetodid hõlmasid poolstruktureeritud intervjuusid, 
fookusgrupi arutelusid ja süstemaatilist dokumentide analüüsi. Kasutuses olevates 
artiklites kasutati temaatilist analüüsi üksikute uurivate, võrdlevate ja pikaajaliste 
analüütiliste raamistike lõikes, et uurida strateegilise planeerimise praktikaid, 
andmeökosüsteeme ja spetsiifiliste digitaalsete lahenduste sotsiotehnilist dünaamikat. 

Empiirilised tulemused toovad esile neli peamist mehhanismi edukateks 
digipööreteks. Esiteks, süsteemses institutsionaalses killustatuses navigeerimine nõuab 
hübriidseid valitsemiskorraldusi ning pidevaid ja mitteformaalseid kontekstuaalseid 
kohandamisi, mitte  standardiseeritud mitmeheelikseliseid koostööraamistikke. Teiseks, 
andmenappusega keskkondades ei peata see planeerimist, kui osalejad seavad esikohale 
puudulike andmete suhtelise "kasutuskõlblikkuse"; andmete liikuvus toimib kui sügavalt 
sotsiaalne protsess, mis toetub pigem inimestest vahendajatele, et tõlkida teavet üle 
episteemiliste piiride, mitte aga puhtale tehnilisele standardiseerimisele. Kolmandaks, 
baasinfrastruktuuri, näiteks otstarbekohase (Fit-for-Purpose, FFP) maahaldussüsteemi, 
ja kõrgtehnoloogiliste vahendite, nagu georuumiline tehisintellekt (GeoAI), rakendamine 
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nõuab ranget ülesande-andmete-kasutaja-tehnoloogia (Task-Data-User-Technology) 
kooskõla, et vältida süsteemseid tõrkeid ja kognitiivseid ohte, nagu automatiseerimise 
erapoolikus. Lõpuks paljastab uurimus tõsise ajalise haavatavuse: "otstarbekohased" ja 
pragmaatilised sekkumised on äärmiselt vastuvõtlikud kiirele institutsionaalsele 
lagunemisele, kui neid ei toetata pideva hoolduse, jätkusuutliku kohaliku rahastamise ja 
sihipäraste ajakohastamisstrateegiatega väljaspool esialgset projektitsüklit. 

Lõppkokkuvõttes järeldatakse doktoritöös, et tehnoloogiline elujõulisus Globaalses 
Lõunas tugineb eelkõige institutsionaalsele sobivusele ja pidevatele sotsiotehnilistele 
läbirääkimistele, mitte arvutuslikule keerukusele. Õiglase ja jätkusuutliku linnalise 
digipöörde saavutamine nõuab üldistavatest mudelitest loobumist pideva 
kontekstuaalse kohandamise kasuks, tagades, et digitaalsed infrastruktuurid 
peegeldavad ja teenivad Lõuna linnastumise pluralistlikku sotsiaal-materiaalset 
reaalsust. 
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Smart urbanism in Africa: when theories do not fit with
contextual practices
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ABSTRACT
Theories of smart urbanism have overlooked the influence of contextual factors on the conception, planning and
implementation of digital transformation practices across regions. To articulate this critique, we focus on African cities
and draw on a diverse range of urban and regional scholarship. We present the core assumptions advanced in the
mainstream literature on smart urbanism and prove their inability to fit the organisation of African urban contexts.
Three main research questions emerge from this critical examination and offer new perspectives for expanding
knowledge on how smart urbanism challenges recombine with place-based governance approaches, not only in
Africa, but globally.
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1. INTRODUCTION

Smart urbanism is an emerging approach to urban sustain-
ability enhancement that involves an innovation process in
which the extensive application of digital technologies
becomes a remedy for the sustainability challenges facing
urban communities (Marvin et al., 2016). This approach
to sustainable urban development has gained growing
attention in urban and regional studies and plays a central
role in international urban policies (Mouton & Burns,
2021; Su & Fan, 2023), including those formulated in
Africa. African countries have expressed strong faith in
technological innovation, which is perceived as the key
to unleashing the power of urbanisation (Slavova et al.,
2016). From the African Union’s agenda (African Union
Commission, 2015, 2020) to national strategies and local
plans (Bandauko & Nutifafa Arku, 2023), smart urbanism
has been repeatedly described as a potential solution to
African urbanisation challenges. Such enthusiasm is
fuelled by unprecedented growth in digital capabilities
and the widespread adoption of digital devices that have
allowed African countries to leapfrog traditional develop-
ment paths while helping the continent enter the digital
era (Denis, 2021).

Smart urbanism offers opportunities ‘in many founda-
tional areas of the digital economy to leverage [African]
global and regional initiatives’ (Broadband Commission,
2019, p. 10). However, for this opportunity to be realised,
smart urbanism practices in Africa and the Global South
need to be cautious in uncritically adopting the governance
frameworks and policy recommendations brought forward
in the extant academic literature. Research on smart
urbanism has been widely criticised (Datta, 2015; Oden-
daal, 2014; Watson, 2015) for developing a body of
knowledge that is largely dependent on the experiences
of cities located in Western, industrialised and wealthy
countries. It does not account for the specific character-
istics of African and Southern urbanisation processes in
terms of scale and pace (Parnell & Pieterse, 2014; Parnell
& Walawege, 2011), history, and governance (Cohen,
2006; Fox, 2014). As a result, when mobilising existing
theories, African cities face challenges in ensuring that
the integration of digital technologies into urban life aligns
with their specific contextual needs (Aurigi & Odendaal,
2021; Odendaal, 2021).

In response to this policy mobility challenge, several
studies have attempted to ‘provincialise’ (Burns et al.,
2021) smart urbanism. These studies have highlighted
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the distance between unrealistic smart urbanism ideals and
practical local conditions (Cinnamon, 2023; Guma &
Monstadt, 2021) while portraying cities and communities
as innovation producers rather than consumers of external
ideas and resources (Baptista, 2015; Odendaal, 2022). A
call for action emerges from this literature that recognises
the need for a governance theory of smart urbanism tai-
lored to the distinctive attributes of African urban environ-
ments. However, the available research falls short of
achieving a twofold objective. First, it remains unclear
which core assumptions of smart urbanism governance
frameworks should be challenged to fit urban governance
dynamics in African regions (Watson, 2021). Second, cur-
rent studies do not clarify which lines of enquiry should be
pursued to support Africa-related theoretical develop-
ments that address existing policy issues and implemen-
tation challenges (Ernstson et al., 2014; Peck, 2015).

This study helps to overcome this gap by exposing key
inconsistencies that affect the theoretical propositions
underpinning the three main governance dimensions of
smart urbanism: institutional settings for urban inno-
vation, urban innovation ecosystems and technological
infrastructure (Mora et al., 2023). Our arguments draw
on a combination of multiple data collection methods.
First, we sourced relevant data from the literature on
smart urbanism projects. Second, we conducted 10 expert
interviews (see Appendix A in the supplemental data
online1) online using a semi-structured protocol organised
around the abovementioned governance dimensions. All
interviews lasted approximately one hour and were con-
ducted with public sector officials with experience in
managing smart urbanism on the African continent.
Third, we complemented these two data sources with les-
sons acquired from participant observations of smart
urbanism projects promoted by the United Nations in var-
ious African countries, in which one of the authors has
been actively involved as a strategic advisor. These
countries included Djibouti, Eritrea, Ethiopia, Kenya,
Nigeria, Somalia and South Africa. The data collected
from these multiple sources were organised and analysed
using thematic coding assisted by qualitative data analysis
software. Through our examination, we uncover a set of
questions and link them with areas of enquiry in urban
and regional studies that have already recognised the limits
of the existing theory in understanding and explaining the
southern urban experience. To move beyond present con-
ceptual borders and practical limitations, we argue that
smart urbanism must dwell on this wider framing context.

The remainder of the paper is structured as follows.
The next three sections introduce the theoretical inconsis-
tencies identified in smart urbanism literature and present
them within the framework of African urban development
processes and governance approaches. In the discussion
section, each inconsistency is linked to a set of critical
yet unanswered research questions and to varying insti-
tutional, territorial and technological concepts from
urban and regional studies, which can help expand smart
urbanism research. Finally, the last section concludes the
article by enhancing the call for smart urbanism research

to be more attentive to contextualisation requirements
and locally shaped development trajectories.

2. INSTITUTIONAL SETTING FOR URBAN
INNOVATION

Political and institutional arrangements are determining
factors in smart urbanism, shaping the ability of urban
actors to promote urban sustainability enhancements (Cia-
sullo et al., 2020; Ehnert et al., 2018). According to the
extant literature on smart urbanism, the key to success is
the combination of three factors: the multilevel coordi-
nation of government actions, which is required to facili-
tate the sharing of data, technology, expertise and
financial resources; coherent and integrated bodies of pol-
icies and regulations, which can simplify implementation
processes and ensure a more effective governance struc-
ture; and public authorities able to formulate smart urban-
ism strategies and lead urban change in complex cross-
sector collaborative environments (Mancebo, 2020). In
particular, municipal governments are often assigned a lea-
dership role in decision-making and orchestration (Clem-
ent et al., 2022), following the general assumption in
urban and regional studies that substate entities are best
positioned to deliver public services (Ahmad et al., 2005;
Stren, 2012). This notion acknowledges the mutual inter-
dependence between political and administrative levels
(Bulkeley & Betsill, 2005; Hodson & Marvin, 2010),
and the importance of a coherent distribution of political
representation, fiscal responsibilities, and administrative
functions between central and subnational governments
(Ehnert et al., 2018; Keating, 2017). However, the smart
urbanism theory overlooks the complexity of intergovern-
mental relations in African urban politics (Pieterse, 2018;
Smit, 2018). Vertical and horizontal coordination between
public authorities is often fragmented. Vertically, roles and
responsibilities are not clearly defined; horizontally, trans-
formation dynamics and urbanisation processes transcend
administrative boundaries governed by single public auth-
orities (Croese et al., 2021; Resnick, 2021).

Concerning fiscal and financial autonomy, most Afri-
can countries centralise mandates and resources; municipal
governments do not define and implement investment
decisions and have limited control over sources of revenue,
such as taxes, tariffs and fees (UCLG & Cities Alliance,
2018). Moreover, most municipal governments do not
have access to debt financing (OECD et al., 2022). With-
out locally owned resources and financial instruments for
investment, local governments cannot afford to undertake
many urban development projects that can generate large
economic and social returns, including smart urbanism
projects (Devas, 2003). Further, without controlling rev-
enue generation for public service delivery, municipal gov-
ernments may lose interest in investing in digital
innovation initiatives that may improve the quality and
efficiency of their offerings (Mello & Ter-Minassian,
2020). For instance, multiple case study analyses demon-
strate that municipal governments are more inclined to
digitalise cadastral records when they are responsible for
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managing tax-related revenue because property taxation is
one of the favoured systems for income generation
(Rochell et al., 2022). This, in turn, can trigger additional
innovation. Digitalisation processes are instrumental in
creating geospatial databases that form urban areas’ spatial
intelligence (Tao, 2013) while enabling new smart urban-
ism initiatives, with projects introducing data analytics for
visualisation and decision-making to location-based ser-
vices (INT.03).

The devolution of administrative functions and
responsibilities has caused high fragmentation levels
(Resnick, 2021) and weakened the reach of local urban
politics in African urban settlements (Devas, 2001;
Myers, 2011), creating a coordination void in infrastruc-
ture and service delivery at the urban scale. Infrastructure
development, planning processes and policy formulation,
for example, tend to be controlled nationally, with very lit-
tle decision-making power left for the subnational levels of
government (Cupers & Meier, 2020; Wiig & Silver,
2019). Simultaneously, the spatially splintered and infor-
mal nature of African urbanisation prevents local public
authorities from focusing on city-scale service delivery
and coordination, as many electricity, water, sanitation,
waste removal and housing provision services are under
the control of multiple private sector organisations that
often operate outside formal regulatory systems defined
by the public sector (Baptista, 2015; Guma, 2019; Law-
hon, 2012; van Welie et al., 2018).

Despite being unable to perform their usual adminis-
trative functions and responsibilities, a growing number
of local governments have begun to engage in international
relations, a mandate previously held by national govern-
ments (Acuto, 2013). Local governments have directly
developed their foreign relations, international commit-
ments and development initiatives, generating the mush-
rooming of African associations, local public sector
organisations, urban forums and mayor covenants.
Resnick (2021) notes how this trend has raised ‘the stakes
of subnational competition’ as mayors are gaining ‘a global
stage on which to hone their reputation and image’
(p. 148) through transnational initiatives, while central
governments, in turn, protect their power position with
measures to constrain local-level autonomy. Some excep-
tions may exist because of variations in urban governance
structures throughout the continent. However, even in
highly decentralised states, such as South Africa, which
is recognised as a good practice for devolution, national
politics, policies and funding strongly influences smart
urbanism initiatives (INT.09). Smart urbanism is shaped
and filtered through a complex weave of national and
municipal governance arrangements (Boyle et al., 2023),
making it multi-scalar and intrinsically connected to
wider policy scales (Cinnamon, 2023).

Smart urbanism practices are also inhibited by the
nesting of public authorities within wider metropolitan
regions, where urbanisation dynamics outpace any attempt
at institutional restructuring. To control the spatial expan-
sion of urban agglomerations, national governments have
reshaped municipal boundaries and created metropolitan

authorities. However, these new administrative entities
are provided with weak coordinating authority, which is
frequently bypassed by their constitutive municipalities
or the national government itself (Bannister & Sutcliffe,
2019). For example, in Nigeria, the megacity of Lagos
was split into 20 local government authorities (LGAs)
spanning two federal states. This division has posed criti-
cal coordination challenges: citywide policy and strategy
formulation would require dialogue between LGAs sub-
ject to different state-defined policies and regulatory fra-
meworks (UN-HABITAT, 2018). Conversely, in
Kenya, constitutional reforms have introduced highly
decentralised and spatially extensive counties. Municipal
governments were eliminated, hampering the effective
management of city-level operations (Bassett, 2016).

Within metropolitan and municipal entities, under-
standing decision-making related to smart urbanism
requires examining dialogue and cooperation among
elected leaders as well as the interactions between poli-
ticians and bureaucrats. In particular, effective urban ser-
vice delivery can be largely shaped by the degree of
separation between the political and bureaucratic spheres
and the degree of autonomy bureaucrats face in imple-
menting their responsibilities (Dasandi & Esteve, 2017).
For example, Boyle et al. (2023) detailed how the digital
strategy of Cape Town was shaped by the strong political
interference of the mayor’s office over administrative
branches, which undermined the competence and auton-
omy of public officials, causing frustration, resignations
and fragmentation among departments.

Institutional arrangements in the African territorial
system are further complicated by the unclear functional
interrelations between urban and rural areas. Research
has demonstrated that the flows of people, goods, labour
and capital moving across urban areas and rural environ-
ments have blurred their boundaries (Agergaard &
Ortenbjerg, 2017). This difficulty in dividing urban set-
tings from their hinterlands is also exacerbated by the
wider socioeconomic changes that new global connectivity
has brought about – money transfers, the proliferation of
smartphones and mobile Internet, to name a few (Muto,
2012). This reading of urban–rural fluidity within digital
transitions calls for a deeper reflection on the geographic
scope of current theories on the governance of smart
urbanism.

3. URBAN INNOVATION ECOSYSTEM

Theorising smart urbanism suggests that the governance
of urban innovation processes requires organising cross-
sector collaborations that connect public organisations to
businesses, research institutions, civil society organisations
and citizens (Mora &Deakin, 2019; Vallance et al., 2020).
Research on these collaborations, which enact ‘complex
interactions between multiple stakeholders operating at
different levels of governance’ (Knox & Arshed, 2022,
p. 1161) has positioned regional-level ecosystem theories
into smart urbanism studies, leading to concepts like stake-
holder constellations (Mello Rose, 2022) and urban
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innovation ecosystems (Camboim et al., 2019). However,
extant theories on collaboration in smart urbanism do
not consider that the fragmentation of African public
action requires focusing on additional actors and distinct
forms of intervention (Devas, 2001; Smit, 2018). How-
ever, the influence of these factors on urban digital trans-
formation remains unexplored.

First, compared with other regions of the world, tra-
ditional and informal authorities play a significant role in
local African communities, especially in urban fringes,
transition spaces and rural environments. They have
recognised responsibilities for key governance matters
and significant decision-making power and operate as
hybrid organisations positioned at the intersection
between civil society and the public sector (Meth et al.,
2021). For example, while examining the governance of
urbanisation processes in South Africa and Tanzania,
Beall et al. (2015) and Schlimmer (2022) described how
municipal and central governments need to constantly
negotiate and mediate power over land management and
basic service provision with village councils and chiefs.
Similarly, Ameyaw and De Vries (2021) showed that the
implementation of a blockchain-based digital land registry
in Ghana has become a matter of authority negotiation
between traditional rural elites and formal political bodies.

Second, African regions are characterised by a dynamic
migratory profile, with many groups maintaining a high
degree of mobility (Cottyn et al., 2013). With a strong
emphasis on the local dimension and proximity conditions
shaping urban innovation ecosystems, current smart urban-
ism theories fail to account for transnational communities
and their effects on entrepreneurial activities. Technologi-
cal advancements related to cheaper transportation and
real-time communication have enabled the move from a
static diaspora, settling in a new country while maintaining
ties to their homeland, to cohesive transnational commu-
nities that are active in multiple countries. This change
has triggered transnational entrepreneurship: cross-border
business ventures that rely on multiple ‘cultural, insti-
tutional and economic features’ (Zapata-Barrero &Rezaei,
2020, p. 1960). Telecommunications and digital technol-
ogies are often at the core of such businesses and are essen-
tial for enabling and promoting them in a feedback loop
(Houngbonon et al., 2022). Transnational entrepreneurs
operate in local innovation ecosystems, but they work as
external actors with internal insight and agency, entrench-
ing a strong competitive position in environments charac-
terised by weak institutions and difficult business
environments (Ojo et al., 2013). In the Horn of Africa,
for instance, transnational businesses are indicated as a sta-
bilising force and provide public services in sectors where a
legitimate government is lacking (Meester et al., 2019).
Additionally, transnational entrepreneurship facilitates
the cross-national diffusion of technological competencies,
skills and social–cultural capital acquired by migrants
(Hübler, 2016; Oiarzabal & Reips, 2012), while influen-
cing home country policies (Kshetri, 2013).

Third, the influence of donors such as philanthropies,
international agencies, and governmental and non-

governmental organisations in developing regions means
that African smart urbanism is often shaped by a combi-
nation of coercive, normative and mimetic forces (DiMag-
gio & Powell, 1983). Donors push African countries
towards innovation-driven development (Denis, 2021),
but resource dependency creates coercive pressure to
implement administrative reforms, procurement practices
and service provision modalities that align with the prefer-
ences of funding agents (Andrews, 2012).When designing
smart urbanism projects, many African cities ask them-
selves, ‘Which donor will be involved? Which kind of
agenda? What is its interest? It is not about local and
national strategy; it is about hype, money, and opportu-
nities’ (INT.07). Simultaneously, funding agencies tend
to impose norms and standards for smart urbanism set
by global market forces and internationally claimed best
practices (Joss et al., 2019). When faced with this impo-
sition, local communities tend to replicate predominant
practices and behaviours without local-level assimilation
and place-based adaptation (Manda & Backhouse,
2019). This pressure aggravates the consequences of
what can be considered a mimicking effect. African cities
tend to imitate successful examples drawn from global
imaginaries of urban modernity to solve existing urban
planning issues and fulfil their aspirations to be recognised
as innovative and cosmopolitan places. Watson (2014)
describes these ‘African urban fantasies’ and their alluring
rhetoric as one of the most dangerous phenomena in Afri-
can urbanisation.

Finally, a relevant proportion of citizens are excluded
from the opportunities brought about by smart urbanism
due to factors such as poverty, illiteracy, marginalisation
and limited access to digital technology (OECD et al.,
2022). Questions on power dynamics, inequality and
injustice across levels of society have only been marginally
examined, despite being of utmost importance in Africa
(Fuchs & Horak, 2008; Odendaal, 2023). More clarity is
needed on how to level these benefits with a broader audi-
ence and engage these marginalised populations in co-
design processes (INT.06). In addition, the digital divide
in African countries has a territorial component (Furuholt
& Kristiansen, 2007; Pick & Sarkar, 2015). This distinc-
tive attribute derives from a high level of urban primacy.
Most of the urban population and central political powers
are concentrated in a few main cities that receive the lar-
gest and disproportionate shares of resources and infra-
structure provision (Cities Alliance & AfDB, 2022).
African secondary cities and their inhabitants suffer from
huge infrastructural, technological and governance gaps,
the correlation of which with smart urbanism practices
has been neglected in research and policy development
(Ranchod, 2020).

4. URBAN TECHNOLOGICAL
INFRASTRUCTURE

The backbone of smart urbanism is urban technological
infrastructure that combines digital services and appli-
cations with data, software and hardware components
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(Mora et al., 2021). For many scholars, the very notion of
smart urbanism is a constantly expanding network of ubi-
quitous sensors and other digital devices built into the
urban fabric (Greenfield, 2006; Kitchin, 2014). However,
this idea of the gradual, linear and widespread growth of
the technological layer and its deployment contrasts with
the social fragmentation and splintered spatiality of Afri-
can cities and regions (Guma & Monstadt, 2021). There
is a vast and overlooked divide between how technological
infrastructure is planned, promoted, and perceived, and
how it is implemented, owned and accessed.

Government authorities in Africa tend to promote
smart urbanism plans and strategies anchored to hyper-
modernist visions that are translated into new towns by pro-
cesses of ‘utopian speculative urbanism’ (Cairns et al.,
2022). The best-known examples of smart urbanism pro-
jects on the continent, from Konza in Kenya to Hope
City in Ghana, promise to solve Africa’s urbanisation chal-
lenges through satellite city developments infused with cut-
ting-edge digital technology. Not only are these projects
generally incapable of meeting their claims (Arku et al.,
2022), but they also show no connection with the ordinary
realities ofAfrican communities (Guma&Monstadt, 2021;
Watson, 2014). The technological infrastructure that builds
the foundations of these developments and the human capi-
tal needed to appropriate them represent a reality only in a
limited number of geographical locations within the conti-
nent (Watson, 2015). These experiences have become
exemplary cases of African smart urbanism thanks to inter-
national debates. However, they offer only a partial under-
standing of current practices. What remains invisible in the
extant literature is an ‘actually existing’ (Shelton et al., 2015,
p. 13) landscape of more dispersed and multifaced urban
digital developments that have proved to respond to local
development needs better than projects inspired by utopian
thinking. Overlooking these practices leads to a misleading
understanding of smart urbanism in Africa.

Most of these practices did not emerge from speculat-
ive, top-down city plans. Rather, they are the products of
social entrepreneurship activities mediated through
ground-level negotiations within collaborative ecosystems,
the objective of which is to deliver basic public services
(Guma & Monstadt, 2021). These approaches to smart
urbanism also reflect the uneven development and splin-
tering spatiality of African cities and regions. Technol-
ogy-based systems of service delivery are scarcely
integrated among themselves, and they often target
specific urban niches or clusters instead of being available
citywide (Guma, 2019). These bespoke digitally rendered
services appear to mirror and intensify socio-spatial
inequalities (Odendaal, 2011) while allowing decentralised
systems to coexist and serve specific user segments that
would otherwise be neglected (van Welie et al., 2018).

This approach to smart urbanism demonstrates a
rethinking of the general assumptions related to what
urban technological infrastructure should be envisaged;
there is more than advanced and emerging technology.
Urban technological infrastructure does not always require
advanced, expensive, or highly experimental technological

devices. Smart urbanism can also be generated through
readily available and relatively unsophisticated applications
(United Nations Conference on Trade and Development
(UNCTAD), 2022). Mobile money applications, such as
the Kenyan mPesa, which rely on low technology such as
mobile phones and their short message services, and
unstructured supplementary service data are examples of
frugal innovations with deep transformative effects (Tiwari
& Kalogerakis, 2016). They provide critical financial ser-
vices to individuals who lack access to formal financial ser-
vices and modern technologies (David-West et al., 2019).
Mobile money is now a standard in resource-poor settings
worldwide and wider population segments choose (or are
forced to use) these systems. In fragile contexts such as
Somalia, this technology has bypassed the challenges of cur-
rency depreciation crises and transitioned to an almost cash-
less economy. Typically, by recognising the benefits offered
by these services, aid agencies attempt to increase their dif-
fusion by distributing mobile phones and SIM cards loaded
with mobile money to displaced communities. Due to this
process, a larger number of displaced individuals can main-
tain economic ties with their global diaspora through remit-
tances, which have long been vital to the wider economy of
the region (Chonka & Bakonyi, 2021).

These overlooked digital developments reflect the abil-
ity of African cities to adapt, contextualise, and expand
foreign technologies while launching less advanced but
disruptive innovations that mobilise dynamic and complex
sociotechnical development processes (Odendaal, 2022).
Exemplary cases include digital metres for energy and
water provision in Mozambique and Kenya (Baptista,
2015; Guma, 2019). They have been used by utility com-
panies to expand their markets while improving accessibil-
ity and affordability, especially in informal
neighbourhoods. Similarly, already available mobility
apps have been adapted to serve informal public transport
systems composed of a wide range of vehicles, such as
taxis, minibuses, motorcycles and auto rickshaws. These
apps have proven to promote safety for both drivers and
customers, regularise payment transactions and support
job creation (Odendaal, 2022).

Several examples of smart urbanism projects also show
how the aspirational desire of project partners swings from
ambitions of modernity and profit-oriented interests to
pro-poor intentions. With the help of local communities,
geospatial information technologies and digital land man-
agement systems have been introduced in the urban fringes
of countries such as Rwanda, Uganda, Benin, Kenya and
Nigeria. These technologies help map informal settle-
ments and make them visible (Kamalipour & Dovey,
2019) while ensuring that a variety of informal and cus-
tomary land rights are acknowledged (Arko-Adjei &
Akrof, 2019). In Gambia, the government partnered
with Google to introduce +codes and to provide a digital
address system throughout the Greater Banjul region.
The broader ambition is to equip the country with a map-
ping and positionality infrastructure that is foundational
for the uses and services of a globalising digital economy
(INT.02).
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5. PROBLEMATISING SMART URBANISM
IN AFRICA

Regional studies have long been aware of the limited capa-
bility of the existing theory to explain the southern urban
experience and have already underlined the need to
strengthen theory-building efforts (Ernstson et al., 2014;
Robinson, 2002; Roy, 2009). The discussion of smart
urbanism needs to account for this wider framing context.
Our critical analysis reveals that several constructs that
frame the smart urbanism theory do not apply properly
to African cities. These incompatibilities can be syn-
thesised into three main research questions (RQs) con-
nected to established areas of enquiry in urban and
regional studies. Their investigation can help expand our
knowledge of smart urbanism.

RQ: How can we complement the city-level orientation of smart

urbanism research with a stronger focus on territorial

governance?

Some research efforts have been put into finding ‘the right
scale of governance’ (Herrschel, 2013) and operationalis-
ing city-region approaches (Kitchin & Moore-Cherry,
2021), but further research is needed to understand how
administrative and geographical arrangements impede or
facilitate smart urbanism practices at different scales.
This is especially important in African cities, where tra-
ditional administrative hierarchies and multiscale govern-
ance fail to respond to urbanisation dynamics (Watson,
2021). Smart urbanism in Africa needs to be understood
in terms of the complexity of vertical and horizontal insti-
tutional relations: in the conflicts, overlaps and grey areas
of devolved administrative functions; in the misalignment
between devolved functions and the financial means to
achieve them; and in the interplay between cities, terri-
tories, and their local and national governments. In this
context, urban and regional studies have sought new con-
cepts for these distinct modes of space production, and the
resulting disparate state structures and non-linear govern-
ment arrangements (Caldeira, 2017; Meth et al., 2021;
Schmid et al., 2018). Emerging territorial concepts seem
more suitable for analysing and theorising African smart
urbanism, but they have little to no recognition in the
smart urbanism literature addressing African cities.
Examples of these concepts include smart territory, a
term which addresses the digital divide between urban
and rural areas while promoting local opportunities
(Navío-Marco et al., 2020), and digital nations, which
involves a comprehensive approach to nationwide digital
transformation (Kar et al., 2019).

RQ: Who is involved and excluded in agenda setting and prior-

itisation, and how?

Given the heterogeneous ecosystem of non-state actors
involved in the governance of African cities, detailed
insights into their single agency are needed concerning
how they interact with the political and contested nature

of contemporary urban and regional spaces (Lindell,
2008). Place leadership and a collaborative governance
lens (Beer et al., 2019; Sotarauta et al., 2017) could help
recognise the level of leadership dispersion (Hambleton,
2015) and map how resources – knowledge, human and
organisational – are distributed across different actors in
Africa’s societal sectors and segments of space (Grillitsch
& Sotarauta, 2020). This is an essential step in under-
standing the roles of individual actors in driving change
and determining the extent to which they can form
coalitions of interest to sustain smart urbanism practices
(Nicholds et al., 2017). In particular, the micropolitical
dynamics of local arrangements, governance practices
and power relations (Sotarauta, 2017) could reveal the
mechanisms by which largely invisible individuals and
groups participate in path creation and development
(Hutchinson & Eversole, 2022) and day-to-day adminis-
tration and politics (Drivdal, 2016). Moreover, crucial to
understanding the socioeconomic coordination issues aris-
ing between actors is the need to embrace dimensions of
proximity beside the geographical one (Boschma, 2005;
Torre & Rallet, 2005). As African cities become increas-
ingly wired to their regions and a globalised world, the
resulting networks of mobility and migration on one side
and donor assistance on the other make the place-based
development strategies of cities and regions a complex
process spanning across geographical boundaries (Corti-
novis & van Oort, 2022).

RQ: How is technology infrastructure embedded in uneven

urban environments?

Africa’s digital infrastructure is integrated into multiple
aspects of urban and regional dynamics. However, the
ownership of this infrastructure, the nature of the technol-
ogies themselves, and their unequal distribution and util-
isation reflect a dynamic and contested spatiality and an
uneven landscape of innovations and smart users. The
extant literature on urban and regional studies has proble-
matised urban infrastructure and its deployment (Glass
et al., 2019; Wiig & Silver, 2019) by examining how the
provision of technology often fragments urban spaces
(Graham & Marvin, 2001) and by highlighting how
people reformulate urban geographies through informal,
incremental appropriation (Rao, 2014; Simone, 2004).
The challenges and potential of smart urbanism in Africa
cannot be addressed without similar changes in thinking.
Research needs to reconcile different conceptions of
smartness, multiple ways of engaging with and under-
standing the technology, and balance locally defined uses
of smartness and the specific socio-spatial relations in
which usage takes place.

6. CONCLUSIONS

We recognise the need for radical change in the approach
to provincialising the smart urbanism theory. Urban and
regional studies are unclear as to which core assumptions
of governance frameworks for smart urbanism projects
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should be adjusted to align with the multifaceted complex-
ity of regional conditions.What is overlooked is that urban
transformations are ‘stubbornly local affairs’ (Grandin &
Haarstad, 2021, p. 296) that depend on local factors
such as local agency, political negotiation and material
change (Peck & Theodore, 2015) and extant theories
require adaptation to changing conditions before being
mobilised (McCann et al., 2013; Peck, 2015). Clarity is
also missing around the lines of enquiry we should pursue
to support these region-focused theory developments.

This article articulates this critique by focusing on the
distinctive attributes of African urban environments. Core
assumptions in mainstream smart urbanism theory are
presented, and their validity is examined on the African
continent by drawing on a diverse range of scholarship
on urban and regional studies. Based on this analysis, we
formulated three main research questions that future aca-
demic contributions should consider. However, it is
important to highlight that these questions are not exclu-
sive to Africa; they can also help trigger research offering
theoretical adjustments in other geographical contexts.

In line with the remarks made in recent studies, we
acknowledge that relationality and comparability are key
components of a smart urbanism research agenda that
calls for decentring and decolonialising the dominant
interpretations of smartness and digital transition that
only build upon the experiences of cities located in Wes-
tern, industrialised and wealthy countries (Miller et al.,
2021). Moving beyond overly generalised theories of
smart urbanism requires an understanding of how trans-
formations are negotiated within and across multiple geo-
graphically dispersed settings and sensitivity to the need
for mutual adaptation that links policy mobility practices
to regional context conditions (McCann & Ward,
2011). This means employing comparative approaches
that ‘seek to understand the systemic and political pro-
cesses at play’ and open ‘new spaces for thinking about
what smartness means, how it operates, and its attendant
implications’ (Burns et al., 2021, p. 467) across regions.
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Key Points for Practitioners
− Considering how different cities mobilize and use data provides planners and policymakers with insights into how

data can be better managed and utilized as knowledge to meet urban planning objectives effectively

− Evidence can be assessed not just on accuracy or comprehensiveness but on its fitness for specific intended uses,

users, and contexts.

− Recognizing the acceptable boundaries of good enough planning practices is crucial for implementing realistic and

effective planning strategies that are sensitive to the resource constraints and socio-economic conditions prevalent

in developing contexts.

1 Introduction
In many descriptions of the emerging smart, evidence-based approaches to urban management and planning (Engin et al.,

2020; Jiang et al., 2019), a key promise is the capacity to provide maximally comprehensive data to base decision making,

underpinning a rational approach to spatial transformation, service delivery and policy development (OECD, 2020). This

data “deluge” (Kourtit et al., 2020) claims several benefits over traditional planning methods, such as greater geographic
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coverage, reduced data bias, enhanced accuracy and time efficiency (Marasinghe et al., 2024; Pereira et al., 2018). Conse-

quently, many scholars and practitioners have highlighted the potential of new technologies to help developing countries

overcome historical challenges (O’Clery et al., 2023), particularly regarding perceived data scarcity (Chirisa et al., 2024;

Milan & Treré, 2020) while improving transparency and civic trust (Head, 2010).

However, this technological optimism brings the risk of overemphasizing the importance of data, leading to a race in

increasing the levels and granularity to provide indisputable evidence to planning decisions (O’Clery et al., 2023). This

push often occurs before understanding of the implications, limitations, and boundaries of the data collected, particularly

in relation with capacity and resources of governance structures and the needs of society at large (Herrera & Kapur,

2007). Many of these local administrations continue to struggle with weak capacities to collect, manage, and effectively

utilize data for evidence-based urban planning (EBUP) (Agyemang et al., 2024). In the absence of clear guidelines to

distinguish between essential and non-essential datasets (Bali Swain & Yang-Wallentin, 2020; Son et al., 2023), prioritize

key tasks, and deploy appropriate technologies (Pereira & Prokopiuk, 2024) these cities are often stuck in a cycle of

inefficiency (Tan & Taeihagh, 2020). Further, without a clear understanding of short-term achievements versus long-

term goals, and being realistic about the limited resources available, local governments in the Global South are placed

in a precarious position, unable to effectively manage climate risks and respond to the challenges of rapid urbanization

(Echendu & Okafor, 2021; Wiig & Silver, 2019). This situation prompts critical questions about what constitutes good
enough evidence-based planning systems, that can meet urgent societal needs but are designed and implemented with local

circumstances and tenures in mind, in contexts where funding, resources, equipment, and capacity are constrained.

Our study presents a comparative analysis of public sector capacity in three cities in the Global South - eThekwini

(South Africa), Khorog (Tajikistan), and Bosaso (Somalia). It examines the obstacles and enablers of EBUP, by studying

how data is mobilized to derive evidence and fed into urban planning exercises. Through this approach, our study seeks to

explore what constitutes evidence in data poor environments, and how it is used throughout the planning process.

Our contribution is threefold. First, we chart how evidence is used as knowledge, identifying the generative mode of

utilization alongside traditional instrumental, strategic and conceptual modes (McKenzie et al., 2014). This highlights how

data resources are often gathered to create value beyond immediate purposes, creating spillover effects when governance

structures allow for it. Second, we demonstrate the significance of mapping data flows within urban planning ecosystems

to visualize bottlenecks and opportunities in diverse data environments (Bates et al., 2016; Kitchin et al., 2025). In doing

this, we highlight how EBUP rarely follows the good data value cycle (Van Ooijen et al., 2019) but rather is subject to

contextual adjustments that contribute to some level of good outcomes, although far from ideal. Third, we explore and

refine the notion of good enough applied to evidence based planning (Gabrys et al., 2016; Kayanan et al., 2025), arguing

that planning systems cannot aspire to perfection but must be assessed on their fitness for specific intended uses, users, and

contexts. This approach advocates for practical, adaptable, and locally tailored planning efforts that prioritize immediate

urban needs over exhaustive data collection.

2 Literature Review

2.1 Mobilizing Data as Evidence and Knowledge
Politicians, practitioners, and researchers alike have championed the efficacy of data-driven or evidence-based approaches

(Head, 2008; OECD, 2019; Ubaldi, 2013). This trend has intensified with the pervasive digitalization and datafication of

governance, particularly within planning practice (Kitchin et al., 2025).

According to the larger body of literature of evidence-based policy (Cairney, 2016; Parkhurst, 2017; Wastell, 2006),

evidence should be derived from relevant scientific data and information to construct policy advice or evaluation, using

various scientific tools and instruments (Ribeiro et al., 2019; Turnpenny et al., 2015). However, the mobilization of data

into evidence doesn’t happen in a linear value chain but though a process characterized by feedback loops and ongoing

iteration (Van Ooijen et al., 2019). Data informs decision-making processes, which reciprocally influence subsequent data

production and collection strategies. Consequently, examining how knowledge circulates—how it is developed, mutated,

and consolidated among actors (Borén & Schmitt, 2022) —throughout the data value cycle (Zheng & Pee, 2022) - can

help in understanding how knowledge is turned into practice.

Figure 1 provides an illustration of such a (ideal) data value cycle, where data gets aggregated, analyzed, and synthe-

sized (Sterner et al., 2020; Van Ooijen et al., 2019). Each level (rectangles) symbolizes a wide category of products or

outcomes shared among practitioners, researchers, policymakers, and community members. Arrows linking levels illus-

trate data processes important for creating value throughout the levels (Klievink et al., 2018; Thabit et al., 2024). Data

collection functionalities used on the primary level can include small-scale ubiquitous technologies such as sensors and

large-scale systems such as satellite and airborne remote sensing systems, land survey technologies, geophysical and
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Figure 1. Ideal data value cycle - based on Sterner et al. (2020); Van Ooijen et al. (2019).

biophysical instruments, and technologies used in government surveys and business transactional systems (Bibri, 2018;

Kitchin & Lauriault, 2015; Koeva et al., 2022). Intermediary levels technologies require the ability to integrate data from

multiple and often disparate sources. A range of data access and processing technologies have emerged under the umbrella

term of data platforms that can technically support in the integration of data collected from urban actors and communities

into a knowledge base (Sinnott et al., 2015). From there, urban actors can conduct analyses and modeling, e.g., forecasts

or scenarios; and further integrate these capabilities for integrated risk analysis (Mora et al., 2021) and finally use data as

evidence in specific urban problems, policy decisions, or commercial applications (Nochta et al., 2021).

Each subsequent level enhances the data received from earlier levels by deepening analysis and synthesis, typically

leading to a decrease in data volume as it moves from lower to higher levels within specific processing streams. – thus

known methaphors of pyramids (Berkman, 2020) or funnels (Cambrosio et al., 2020).

However, literature, guidelines and tools also remark the importance of the reuse and repurpose of data and knowledge

across various contexts, ranging from their initial applications to unforeseen uses in other contexts (Mora et al., 2025;

Schaepman et al., 2022) and mergeable into cohesive information resource, generating greater value (Van Ooijen et al.,

2019). This adaptability would allow for innovative applications within the same environment, such as predictive analytics,

decision-support tools and decision making, and create spillover effects through new data resources (Zheng & Pee, 2022).

2.2 Knowledge and Knowing in Planning
The cycle just described tracks the journey from handling raw, unstructured data to identifying complex relationships,

thereby generating usable information and knowledge. While this knowledge forms the fundamental basis for taking

action, its application in planning is not uniform; rather, it can be categorized into three distinct modes based on the

specific aims and how clearly defined the information is (McKenzie et al., 2014). These uses can be instrumental, where

data is transferred as knowledge directly from scientists to decision-makers, who base their visible decisions on technical

reasons (Acuto et al., 2021; Davoudi, 2006b). In conceptual uses, knowledge enriches and expands understanding of topics,

influencing how individuals think about policy issues (van Kerkhoff & Lebel, 2006). Through this engagement, decision-

makers and stakeholders become aware of new challenges and potential solutions, gradually shaping their beliefs and

values. This iterative process can redefine the policy agenda over time and may even change behaviors among individuals
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and organizations, potentially leading to policy shifts if external circumstances provide opportune moments. Additionally,

evidence can be strategical in advocating for specific interventions, advance new policy proposals, or reinforce existing

beliefs and values (Boswell, 2008).

This perspective highlights the varied nature of how evidence is utilized in planning, emphasizing that it cannot be

separated from its institutional setting, broader societal influences, or existing power dynamics and norms (Ansell & Geyer,

2017; Krizek et al., 2009). Urban actors have to combine their data in ways that not only get individual datasets to travel

from their sources to decision makers (Cronemberger & Gil-Garcia, 2024) but also ensure that these datasets integrate to

form a trustworthy body of information (Sterner & Elliott, 2023). Constructing evidence require in fact assurances about

quality and accuracy, but also legitimacy, accountability, sovereignty, privacy, licensing, and many other non-technical

issues are necessary prerequisites to data use and reuse (Sheehan & Leonelli, 2025). As such, data used as evidence

is the result of processes of interaction, dialogue, negotiation and decision-making among urban actors involved in the

development of social norms and institutions (Rekola & Paloniemi, 2022; Rossi et al., 2025). This suggests that the

meaning of evidence is rarely definitive (Davoudi, 2006a; Faludi & Waterhout, 2006), and as much social and political as

technical in character (Nochta et al., 2021).

2.3 Good Enough Evidence

The varied modes of evidence utilization underscore that knowledge alone constitutes a necessary but insufficient basis

for decision-making. In practice, only a fraction of available evidence is actually used (Choo, 2005), and action is often

required before an evidence base is fully complete (Moser, 2013).

This discrepancy implies that the uneven adoption of evidence-based planning is not solely attributable to lack of

capacity or will among organizations, practitioners, and decision-makers. Rather, it is equally driven by gaps in access to

resources and insufficient institutional capacities to execute data processes.

Furthermore, digital systems are often introduced progressively, with varying specifications and standards (Datta &

Hoefsloot, 2024). These systems frequently support divergent data models and are managed across siloed units with

alternative priorities. This fragmentation hinders the data value cycle. This is particularly acute in the Global South, a

context that struggles with systemic resource constraints and infrastructural deficits (Datta, 2018; Tonnarelli & Mora,

2024). Here, the challenge is compounded by acute data scarcity, where the absence of reliable baseline information often

renders standard analytical tools ineffective (Milan & Treré, 2020). In these contexts rapid transformation dynamics and

urbanization processes often transcend the capacity of evidence-based approaches to cope (Parnell & Pieterse, 2014).

Consequently, recent studies highlight the importance of evaluating the feasibility of technology based on the human,

financial, and technical resources required for its deployment in specific contexts (Tonnarelli & Mora, 2025b). The princi-

ple of ‘fitness-for-use’ is employed across diverse disciplines to denote the degree to which a product, service, or system

can adequately fulfill its intended function within a reasonable resource expense (Rijke et al., 2012; Tonnarelli & Mora,

2025b). Specifically, it assesses whether an organization can quickly and effectively achieve its objectives with its available

resources, while also considering requirements for ongoing maintenance and potential future improvements.

A parallel can be drawn with the concept of “good enough governance” in international development studies. This

framework recognizes that resources and political will are often limited, especially in fragile states, making the pursuit

of perfection unrealistic (Grindle, 2004). Instead, it prioritizes addressing key governance challenges such as rule of law,

effective public administration, inclusivity, transparency, and accountability, even if these elements are not fully developed

(Grindle, 2007).

Along these lines, a good enough evidence-based planning system might not be the most rigorous, efficient or accurate

in its operation, but could still be performing reasonably and sufficiently (Kayanan et al., 2025), by utilizing “good enough”

processes, technologies and data (Bialski, 2024; Collins et al., 1994; Gabrys et al., 2016).

Given bureaucratic complexities, resource constraints and financial limitations inherent in urban governance, simply

sustaining a functioning workflow is a significant accomplishment. Rather than chasing a perfect and encompassing knowl-

edge, the goal is to build evidence that is effective enough to foster development and serve the public, tailored to the specific

needs and constraints of the society or context (Saidi et al., 2024).

Leveraging on these concepts, in the next sections we will examine how the principles evidence-based planning are

applied in concrete urban planning scenarios. By exploring the defined purposes of EBUP and the boundaries of acceptable

evidence, this exploration aims to clarify what good enough truly entails in the context of urban planning and whom it

ultimately serves.
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3 Methodology

3.1 Case Studies
We used a qualitative approach to analyze the different declinations of EBUP in three secondary cities in develop-

ing countries and how these systems are evidence-based: eThekwini (South Africa), Khorog (Tajikistan), and Bosaso

(Somalia).

In targeting our comparative case studies (Yin, 2018), we sought representing different level of development (least

developed, lower-middle and middle income countries) that nonetheless have invested in capacity and technology to

improve their urban planning systems. In all the cases, this shift was supported at different capacities by projects of

the United Nations Human Settlements Programme (UN-Habitat), an agency that explicitly champions evidence-based

planning as a cornerstone of sustainable urban governance.

Beyond this institutional support, these contexts share a history of profound post-1990s transformation, which neces-

sitated fundamental shifts in governance and planning paradigms. eThekwini is one of the metropolitan authorities

established in the post-apartheid South Africa. Since its foundation, eThekwini has emphasized digital technology in

its long-term development strategy (Odendaal, 2011), and has now developed a well-established policy that links digital

innovation to a comprehensive political agenda for urban sustainability enhancement (Söderström et al., 2021; Tonnarelli

& Mora, 2025b). Khorog, emerging as a strategic urban center in a newly independent Tajikistan (Dörre & Schütte, 2020),

has adopted a proactive approach to urban planning by integrating data-driven technologies to enhance urban development

and resource management (Hertlein, 2020; Middleton, 2016). Bosaso, in the autonomous region of Puntland, since the col-

lapse of the Somali State in 1991 has been making efforts towards re-building an effective governance system, particularly

in land management (Tonnarelli, 2024; Tonnarelli & Sophianos, 2025), and it is regarded as an example of functioning

local administration within the region. Table 1 provides an overview of the case studies.

3.2 Data Collection
The data collection followed a phased approach. Semi-structured interviews were carried out with fourteen stakeholders

focusing initially on eThekwini and Khorog. Interviewees included three distinct groups: (i) local representatives from the

two cities, (ii) experts and practitioners from UN-Habitat, and (iii) external actors such as donors, financing institutions

and private sector data providers. A snowball sampling method was used, with an entry point stakeholder from each group

typically providing recommendations on other relevant interviewees.

The findings from this first round of interviews were presented and discussed in a focus group discussion involving

interviewees from UN-Habitat, Khorog and eThekwini.

The feedback was used to develop an updated set of questions which was used in a new round of semi-structured

interviews covering Bosaso. This covered thirteen stakeholders following the same group categories and sampling method

applied in the first phase. See Annex A for a list of the interviews.

Data triangulation (Johansson, 2007) was carried on digital datasets and integrated analytical documents published by

UN and government agencies and referenced in the interviews and documents.

As previous affiliates of UN-Habitat, the authors’ insider positionality (Bandauko, 2024) provided access to stakehold-

ers and documents (Chavez, 2008). However, this presented the risk of several biases, including social desirability bias

through responses aligned with institutional priorities (Schulz, 2020) and selection bias through network-based recruit-

ment (Collier et al., 2004; Geddes, 1990). To mitigate this, we triangulated interviews with document reviews (Bell-Martin

& Marston Jr, 2021) and enforced a rigorous coding protocol. The analysis involved multiple iterative cycles to system-

atically refine categories, ensuring that emerging themes were consistent and strictly grounded in the data rather than

institutional assumptions.

3.3 Data Analysis
Interview transcripts and focus group discussion were analyzed using a thematic-coding approach (Gioia et al., 2012). An

abductive method of analysis allowed the identification of codes and concepts, linking empirical data and dimensions of

instrumental, conceptual and strategic evidence use.

The coding process was conducted in three key stages. Initially, one author identified the primary concepts through

direct engagement with the data, which were subsequently reviewed and discussed with a second author. Finally, both

authors held periodic discussions to refine the overall coding results and data structure (Skjott Linneberg & Korsgaard,

2019).

The information generated from this review is synthesized in the overall coding structure in Table 2. Annex B presents

some of the most representative quotes extracted during the coding process. Additionally, the information extracted from
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Figure 2. Data value cycle, eThewkini – grey rectangles denote external actors.

interviews and document review was used to map data flows within urban planning ecosystems in each of the cities, based

on the ideal data value cycle (Sterner et al., 2020; Van Ooijen et al., 2019) The results are also depicted in Figures 2, 3 and 4.

4 Findings

4.1 How is Data Mobilized to Derive Evidence for Urban Planning Exercises?
4.1.1 eThekwini. In eThekwini, the approach to collecting and using data for urban planning has historically operated

without a systematic framework, resulting in a fractured landscape where information flows are dictated by the isolated

operational demands of specific municipal departments. The information gathered is primarily oriented towards the opera-

tional demands of municipal departments, covering diverse areas such as planning applications, traffic incidents, and flood

occurrences. While these data points serve immediate administrative needs, they are not always integrated into a cohesive

evidence base for strategic planning.

Consequently, for major planning initiatives like the Spatial Development Framework (SDF), the main planning doc-

ument at urban level, the municipality has typically relied on external consultants rather than internal staff for data

collection. The evidence gathered for these plans is determined on an ad hoc basis, although various departments, includ-

ing those responsible for transport and land use, are solicited for input. This process of collecting data specifically for each

project, without a standardized protocol, leads to inconsistencies and gaps in the information used to inform city planning.

To resolve these fragmentation issues, the city has developed Strat Hub, a centralized platform designed to serve as a

unified access point for all spatial data owned by the municipality1. This system restructures the data flow: rather than

remaining trapped in silos or extracted by consultants, spatial data is curated by each respective municipal department

and channeled into this unified repository. This centralization mandates a harmonized system of metadata management,

theoretically ensuring that all departments contribute to a shared, standardized resource. By aiming to eliminate redun-

dant collection efforts, the architecture of Strat Hub is intended to transform the flow of information from a series of

disconnected trickles into a cohesive stream accessible to decision-makers and the public alike.

When analyzing this system, distinct patterns emerge regarding how these bulk of data is utilized as knowledge and

evidence. The platform has proven highly effective in fostering conceptual utilization. By providing a unified access point,
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Figure 3. Data value cycle, Khorog - grey rectangles denote external actors.

Figure 4. Data value cycle, Bosaso - grey rectangles denote external actors.
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Table 1. Case Studies.

eThekwini Khorog Bosaso
Country & Region South Africa Tajikistan Somalia (Puntland)

Development Level Middle Income Lower-Middle Income Least Developed
Historical Context

(Post-1990s)
Post-Apartheid

Transformation:
Established as a
metropolitan authority
following the end of
apartheid, requiring a
fundamental shift in
governance paradigms.

Post-Independence
Emergence: Developed as
a strategic urban center
following Tajikistan’s
independence,
necessitating new
management structures.

Post-Conflict
Reconstruction:
Re-building effective
governance since the
collapse of the Somali
State in 1991; located in an
autonomous region.

Focus of EBUP &
Governance

Comprehensive Political
Agenda: Links digital
innovation directly to
urban sustainability.
Features a well-established
policy framework and
long-term digital strategy.

Proactive & Data-Driven:
Integrates data-driven
technologies specifically to
enhance urban
development and resource
management.

Foundational Governance:
Focuses on re-building
functioning administration,
with specific efforts
directed toward effective
land management systems.

Commonalities All have invested in capacity and technology to improve urban planning systems.
All underwent profound post-1990s transformations requiring governance shifts.
All received support from UN-Habitat to champion evidence-based planning

Table 2. Coding Structure.

Concept Theme Aggregate Dimension

Addressing established knowledge Framing Conceptual
Designing rules
Approaching stakeholders Translating
Mediating among stakeholders
Raising public awareness
Building credibility and legitimacy Co-producing
Tracing processes
Identifying when to advance change Timing Strategic
Identifying when to decelerate transition
Distracting attention of stakeholders Tactical and deliberation
Informing political debates
Discerning complexity Analysis and foresight Instrumental
Identifying windows of opportunities
Assessing risks
Envisioning possible scenarios
Monitoring and evaluation Organizational reference
Global outreach and reporting
Asking for more than you expect Value adding Generative
Providing opportunities
Attracting investment
Developing new products Influencing
Developing new standards
Citing or referencing Transmission
Providing reference knowledge
Publicising research and presenting findings
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Table 3. Modes of Knowledge Use in the Cases.

Mode of Use eThekwini (South Africa) Khorog (Tajikistan) Bosaso (Somalia)

Conceptual (Enriching
understanding & shaping
values)

The “Strat Hub” platform
successfully broadens
decision-maker
perspectives by
visualizing complex
intersections (e.g., land
use vs. flood risk),
establishing a “single
source of truth” that
reframes policy issues.

Interventions by NGOs
(AKAH/UN-Habitat)
use visual boards to
create a “common
language” regarding
natural hazards, shifting
the collective mindset
from viewing disasters
as fate to manageable
spatial realities.

Lacks a shared conceptual
framework due to
fragmented donor
agendas. However,
isolated thematic
groups demonstrate
how bottom-up
collaboration can build
localized conceptual
consensus.

Strategic (Advocacy,
persuasion & consensus
building)

Policymakers leverage
platform to
demonstrate the
benefits of sustainable
compromises,
successfully earning
buy-in from grassroots
and institutional
stakeholders for
specific mandates.

Public access to hazard
maps empowers
residents to question
risky developments and
demand accountability.
Evidence is used to
advocate for safer
expansion patterns that
might otherwise face
resistance.

Resource competition
and data hoarding
prevent the formation
of a unified strategic
vision. The lack of
sharing precludes the
use of evidence for
city-wide advocacy.

Instrumental (Direct
technical application for
decision-making)

While data exists, the
platform functions as a
static repository rather
than a real-time tool.
Data quickly becomes
outdated, causing
external actors to
bypass the system,
undermining its daily
technical utility.

Official national plans fail
instrumentally as they
exclude hazard data.
Conversely, the parallel
NGO data ecosystem
serves as an essential,
functional tool for
immediate safety zoning
decisions.

Effective within the
boundaries of specific
projects or community
of practice. The city
lacks a comprehensive
instrument for
governance, as data
does not flow
horizontally or inform
broader systemic
operations.

Generative (Spillover
effects & innovation)

The centralized
governance model
enforces
standardization but
restricts external
contribution. The rigid
framework prevents
the data ecosystem
from evolving or being
reused for unforeseen
applications.

Translation of technical
data (English to
Russian) and open
dissemination lowers
barriers to entry,
allowing local
stakeholders to
repurpose the
knowledge base for
challenges beyond the
original project scope.

Rigid silos act as a
bottleneck. While
some collaborative
groups successfully
repurpose data,
widespread spillover
effects are blocked by
the competitive,
non-reciprocal data
culture.

Strat Hub allows decision-makers to visualize complex intersections—such as the relationship between land use changes

and flood risks—thereby broadening their understanding of urban dynamics and reframing how they perceive policy issues.

Parallel to this, the evidence is successfully leveraged for strategic utilization. Policymakers use the platform’s scenarios

to demonstrate to government officials how compromises for sustainable development yield superior outcomes compared

to alternatives. This strategic deployment of evidence has been helpful in earning necessary political buy-in from both

grassroots and institutional stakeholders, validating specific planning mandates.

However, the system faces significant challenges in other modes of use. Despite its conceptual value, the platform

struggles with instrumental utilization. Because Strat Hub functions as a static repository of data snapshots rather than

a real-time resource, the information becomes outdated quickly. Consequently, external actors often bypass the platform

to contact departments directly for the most current figures, undermining the platform’s role as a technical tool for daily

decision-making.

Finally, while the centralized governance model ensures standardization, its rigid framework severely inhibits collabo-

rative innovation. It restricts external experts from contributing to data curation or applying the data to novel, unforeseen
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applications. This lack of flexibility stifles the potential for positive spillover effects, preventing the data ecosystem from

evolving to meet the needs of a broader range of users.

4.1.2 Khorog. In Tajikistan, the trajectory of urban planning is governed by a rigid, top-down data flow dictated by

national legislation, which enforces a standardized inventory of required information for the drafting of any new general

plan. This statutory framework aims to streamline procedures across the country, creating a uniform pipeline where data

is collected by the national planning authority and fed into local master plans. However, this centralized mechanism acts

as a filter that frequently excludes critical, localized realities. In the case of Khorog, where rockfalls and avalanches pose

severe natural hazards, the standardized data collection protocols fail to capture these unique environmental constraints.

Consequently, vital context-specific information is omitted from the official planning process, rendering the resulting plans

structurally blind to the very risks they are meant to manage. This disconnect is exacerbated by an administrative opacity:

while urban plans are technically public documents, the foundational data remains confidential, and the plans themselves

lack spatialized analysis or evidence-based narratives to explain their rationale. As a result, these documents are largely

perceived as legislative formalities rather than functional technical guides, leading to suboptimal implementation and a

profound lack of public trust.

Against this backdrop of institutional rigidity, interventions by international actors such as UN-Habitat and the Aga

Khan Agency for Habitat (AKAH) have introduced a parallel data ecosystem designed to bridge these information gaps.

By analyzing these interventions, we can observe a distinct shift in how knowledge is utilized across the four modes.

The intervention has been most transformative in terms of conceptual utilization. By disseminating visual boards and

maps that explicitly highlight hazard-prone areas, these organizations have provided a “common language” for risk. This

enriches the stakeholders’ understanding of their environment, shifting the collective mindset from viewing disasters as

unpredictable acts of fate to understanding them as spatial realities that can be mapped and managed.

This shift in understanding facilitates strategic utilization. The transparency provided by these public-facing maps

empowers residents to question potentially risky developments in their localities. Furthermore, the use of management

scenarios helps illustrate the benefits of compromise, allowing data to be used strategically to build consensus and advocate

for safer urban expansion patterns that might otherwise face resistance.

In terms of instrumental utilization, the contrast is stark. While the official national plans fail to serve as effective

technical instruments due to the exclusion of hazard data, the parallel data resources created by AKAH and UN-Habitat

have become essential tools for immediate decision-making regarding safety zones and land suitability.

Finally, these efforts demonstrate how translating and locally adapting data can unlock its broader potential. By making

English technical data widely accessible in Russian, the initiatives have created a foundational knowledge base for local

stakeholders to repurpose. This reduces barriers to entry, allowing the data to generate positive spillover effects and be

applied to unforeseen local challenges beyond the original projects’ scope.

4.1.3 Bosaso. In Bosaso, the landscape of data collection, analysis, and use is primarily dominated by external actors

and international organizations. These entities typically concentrate their efforts on isolated projects with clearly defined

spatial, temporal, and thematic boundaries.

Data movement within this framework is almost exclusively flowing from field activities up to the policy-making

levels, with very little reverse flow where insights from policy could inform and enhance field operations. This one-

way communication leads to a situation where top-down standards and policies are often misaligned with on-the-ground

realities. These standards are frequently overlooked or adapted in an ad hoc manner to fit specific local circumstances,

which undermines their effectiveness and the overall quality of data governance.

Moreover, there exists a competitive environment where different actors vie for limited resources, including financial

and human capital. This competition makes these entities reluctant to share data, particularly within themes that are closely

related, as each group seeks to maintain its advantage and autonomy. This reluctance to share further perpetuates the issues

of data replication and inconsistency.

Despite this prevalence of fragmentation and competition, an analysis of the exceptions—specifically the collaborative

efforts between certain communities of practice—reveals how different modes of knowledge utilization emerge.

Instrumental utilization remains highly localized. This allows individual projects to utilize data effectively for their spe-

cific goals. The collaborative practices highlight a shift where data quality and immediate applicability are enhanced when

thematic groups align their methodologies. However, the lack of overall integration means the city lacks a functioning

instrument for comprehensive governance.

In terms of strategic utilization, the landscape is currently defined by its absence. The reluctance to share data due

to competitive pressures prevents the formation of a unified strategic vision. The identified need for a “central guidance
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system” represents a demand for a tool that could facilitate strategic alignment, bridging the divides between competing

interests to allow for city-wide advocacy rather than project-specific survival.

Conceptual utilization is similarly fractured. Without a central mechanism to harmonize standards, there is no shared

conceptual framework for the city’s development. However, the grassroots collaboration between specialized thematic

groups demonstrates how conceptual consensus can be built from the bottom up, creating robust methodologies that

challenge the ad hoc nature of the dominant system.

Finally, the potential for data to generate extended value is evident but under-realized. While communities of practice

have successfully repurposed data—proving that lowered competitive barriers allow information to serve broader con-

texts—rigid silos and a lack of central guidance remain bottlenecks. These structural issues stifle positive spillover effects

and prevent the widespread reuse of evidence.

5 Emerging Themes and Common Lessons

5.1 EBUP Objectives and Evidence Definition
While interviewees acknowledged that a clear objective is critical for developing persuasive narratives and supporting

coherent urban development arguments in EBUP, they frequently struggled to articulate specific, actionable goals for

evidence formulation. This disconnect suggests that while the rhetorical value of being evidence-based is recognized,

the alignment of data collection with precise analytical targets is often secondary. Our analysis emphasizes that this

ambiguity is not merely a procedural oversight but reflects the complex ecosystem of multiple, interacting modes of

use for evidence—see Table 3 (Jørgensen, 2024; McKenzie et al., 2014).

Within this ecosystem, a hierarchy of objectives appears. The principal objective utilized in these contexts is conceptual.

Here, the primary function of evidence is to align planning initiatives with broader political agendas, thereby securing

the necessary political support to ensure project implementation. In contested urban environments, data serves less as a

mechanism for technical optimization and more as a tool for legitimacy. This political dimension underscores the necessity

of prioritizing data governance strategies that are acutely sensitive to specific cultural and institutional contexts (Jørgensen,

2024). By aligning data governance with these realities, urban planners can navigate complex political landscapes, using

evidence to bridge the gap between technical necessity and political feasibility. Consequently, while instrumental and

strategic modes are present, they are often relegated to a supporting role, limited to the technical formulation of plans and

the operational monitoring of urban services and resource allocation (Boswell, 2008; van Kerkhoff & Lebel, 2006).

However, beyond these established categories, an additional mode of utilization—that we termed generative—emerges.

This mode aims to construct a knowledge base for potential, innovative, and unforeseen applications beyond current neces-

sities. By generating agile and standardized data resources, this mode creates opportunities for positive spillover effects

(Van Ooijen et al., 2019): information assets originally collected for a specific purpose—such as traffic monitoring—can

catalyze value in adjacent domains, such as real-time flood risk analysis or economic forecasting.

Yet, the realization of this generative potential is severely hampered by a lack of conceptual clarity regarding what

constitutes evidence. In all our cases, the data value cycle currently operates as an open loop, where primary data gathering

is treated as a one-off expenditure rather than a capital investment. Because data is not standardized for broader analytical

products, it effectively “dies” after its initial use. This reveals a prevalent tension between data’s fitness for immediate,

ad hoc use and its suitability for future repurposing, effectively blocking the accumulation of institutional knowledge

(Tonnarelli & Mora, 2025a).

This misalignment precipitates a distinct tension in planning priorities. On one side, the intensifying focus on dynamic

data for immediate action suggests a priority shift toward reactive measures—leveraging data to manage immediate crises

rather than for sustained, long-term planning (Batty, 2013; Engin et al., 2020). On the other, the emphasis on generative

data reuse (Sinnott et al., 2015) underscores the necessity for a more integrated, infrastructural approach to data man-

agement. Such an approach aims to bridge the gap between immediate operational needs and long-term strategic goals,

transforming data from a consumable good into a renewable asset (Tseng & Nikiforova, 2025; Zuiderwijk et al., 2014).

Complicating this tension is the pervasive narrative of data scarcity (Milan & Treré, 2020), which this analysis suggests

is frequently a misinterpretation of structural barriers rather than a physical lack of data. The primary issue is not the

absence of data, but the politicized restriction of access to it. In contexts like Khorog and Bosaso, a lack of institutional

transparency obscures the existence of data, fostering a false impression of scarcity. In eThekwini, the phenomenon is

driven by internal power dynamics, where data is compartmentalized and hoarded by siloed departments to maintain

autonomy. Consequently, stakeholders are left requesting new data collection not because the information does not exist,

but because they cannot reach it. Thus, our cases point toward a need for systems that are not only dynamic enough to
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handle rapid urbanization and crises but also structurally open enough to support the political, technical, and generative

dimensions of modern urban governance.

5.2 Factors Affecting Evidence use
Based on our comparative analysis, it is evident that the utilization of evidence is a composite outcome shaped by the

convergence of planning processes, data product, and contextual conditions (Jiang et al., 2020).

First, the characteristics of the planning and policy process determine whether the evidence finds a functional entry

point. Time pressure and the specific rhythm of planning phases are decisive factors. In eThekwini, a temporal mis-

alignment exists where data updates lag behind the decision-making cycle, rendering the evidence technically valid but

operationally irrelevant. Similarly, the structural design of the process in Bosaso creates a barrier; the workflow is charac-

terized by a unidirectional, upward extraction of data. This design ignores the operational layer, preventing field staff from

utilizing insights and effectively severing the link between evidence generation and ground-level implementation.

Second, the specific characteristics of the evidence significantly influence its uptake (Tonnarelli & Mora, 2025a; Tseng

& Nikiforova, 2025). Adaptability to user needs is particularly critical here. In Khorog, the data products developed by

AKAH demonstrated high adaptability to the local population’s linguistic and technical requirements. This alignment

transformed residents into active uptakers of the information. Conversely, in Bosaso, the utility of evidence is constrained

by the specifications of the data products themselves, defined by spatial and thematic boundaries that individual projects

rather than city level outcome. This siloed approach requires significant collaboration between specialized thematic groups

to overcome ad hoc methodologies.

Finally, political context and stakeholder characteristics act as the ultimate determinants of how evidence is deployed

(Head, 2010; Ribeiro et al., 2019). In Bosaso, the influence of international actors and the severe resource scarcity fosters

a competitive environment that fundamentally alters user attitudes. Rather than viewing data for evidence as a shared

public good, stakeholders adopt a protective stance, hoarding information to maintain institutional autonomy. Meanwhile,

in eThekwini, political pressure to harmonize diverse stakeholder interests shifts the primary function of evidence from

technical optimization to consensus building. Here, the political system incentivizes the use of data to construct unifying

narratives rather than for pure instrumental calculation.

5.3 Good Enough Evidence for Good Enough Planning
The comparative assessment of Bosaso, Khorog, and eThekwini reveals that while none of these cities fully comply with

the ideal data value cycle or the optimal steps of EBUP (Van Ooijen et al., 2019), functional outcomes are nonetheless

generated. This suggests that the question is not whether evidence is objectively perfect, but whether it is functionally

sufficient for the constraints at hand. Data and the evidence that is derived from it may be good enough to fulfill specific,

localized planning intents and fit within current institutional constraints, yet the ecosystem as a whole remains insufficient

for performing the new, complex tasks demanded by good data governance frameworks (Kayanan et al., 2025).

Because formal systems often fall short of the ideal, the functionality of evidence frequently relies on workarounds

to bridge the gap between systemic deficits and operational needs. In Khorog, the official system’s inability to capture

hazard data necessitated a parallel intervention by international NGOs to ensure safety; in eThekwini, the rigidity of the

central platform forces users to bypass formal channels to find timely data. In Bosaso, collaboration among communities

of practice and other networks creates a more horizontal, reciprocal exchange bypassing silos. These workarounds – and

the fact that the system allows them - demonstrate that while the data ecosystem may be structurally flawed, the outcomes

can still be good enough to support critical decisions if the interventions are adapted to the reality of the environment.

Therefore, the efficacy of particular evidence cannot be evaluated against a universal standard but must be assessed

by analyzing the specific context for change and the implications of the intervention. While the concept of good enough
may lack the precision to prescribe specific technical actions in every real-world context (Grindle, 2007), it offers a strate-

gic lens. Adopting good enough evidence implies that interventions intended to bolster evidence-based planning must be

rigorously questioned, prioritized, and made relevant to the unique conditions of individual cities and their data environ-

ment—including what data exists, how it is accessed, and its quality (Gabrys et al., 2016). Rather than striving for a blind

adoption of global best practices, data strategies need to be assessed in the light of historical evidence, sequence, and

timing (Grindle, 2007; Saidi et al., 2024). They should be selected carefully, not for their technical sophistication, but for

their contributions to particular ends—such as enhancing spatial equity, mitigating climate risks, or optimizing infrastruc-

ture investment—ensuring that the evidence acts as a relevant tool for development rather than an abstract administrative

burden.
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6 Conclusion and Limitations
This study highlights the complex dynamics of implementing evidence-based urban planning in secondary cities of the

Global South, providing insights into the political, institutional, and data-driven challenges that shape these processes. The

principal contributions of our analysis are three-fold.

First, we chart the transformation of data into usable knowledge and actionable evidence, highlighting the specific

attributes of EBUP and the processual aims that dictate utilization. We identify the generative mode of knowledge use,

expanding existing frameworks (McKenzie et al., 2014) by recognizing that data resources can create value beyond their

initial intended purpose, fostering innovation and spillover effects when governance structures allow for it.

Second, we demonstrate the significance of mapping data flows within urban planning ecosystems (Bates et al., 2016;

Kitchin et al., 2025). By tracing the trajectory of data from collection to application, we can identify bottlenecks, ineffi-

ciencies, and potential areas for technological and methodological enhancements (Bates, 2018). In doing this, we highlight

how EBUP rarely follows the good data value cycle (Van Ooijen et al., 2019) but rather is subject to contextual adjustments

that contribute to some level of good outcomes, although far from ideal. This mapping therefore serves as a diagnostic

tool, providing planners and policymakers with clear insights into how data can be better managed and utilized to meet

urban planning objectives effectively.

Third, we explore and refine the notion of good enough applied to evidence based planning (Gabrys et al., 2016;

Kayanan et al., 2025). We argue that the significance of evidence should be assessed not merely by metrics of accuracy

or comprehensiveness, but by its fitness relative to specific purposes, users, and environmental contexts (Kayanan et al.,

2025). This paradigm shifts the evaluation focus from abstract rigor to contextual relevance, ensuring that the evidence

deployed is aligned with the strategic capabilities and constraints of the urban development goals it serves.

As a practical contribution, our analysis explores the applications of evidence-based urban planning in real scenarios.

There remains scattered and scant academic work relating to secondary cities in developing countries, and this paper

provides an update in that regard. This exploration reveals the acceptable boundaries of good enough planning practices

and how they vary among different groups and stakeholders. Recognizing these boundaries is crucial for implementing

realistic and effective planning strategies that are sensitive to the resource constraints and socio-economic conditions

prevalent in developing contexts.

While this study provides valuable insights, it is not without limitations. The focus on secondary cities, though signifi-

cant, limits the generalizability of our findings to larger metropolitan areas or different geographical contexts. Additionally,

the qualitative nature of our research may not capture all quantitative aspects of data flows and evidence uses in urban plan-

ning. Future research could benefit from incorporating quantitative methods to provide a broader statistical context to our

qualitative findings. Moreover, as our study primarily involves a small number of case studies, expanding the research

to include more cities could offer a more comprehensive view of the challenges and strategies in evidence-based urban

planning globally.
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Annex A: List of Interviews.

1 National Level Secondary City Advisor eThekwini Municipality
2 Senior Manager – Spatial Planning eThekwini Municipality
3 Senior Manager –Data eThekwini Municipality
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7 Programme Manager Aga Khan Agency for Habitat
8 Senior Management UN-Habitat
9 Senior Technical Manager UN-Habitat
10 Programme Officer UN-Habitat
11 Technical Officer UN-Habitat
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23 Technical officer - Urban Finance UN-Habitat
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Annex B: Sample of the Most Significant Coded Passages From Interviews.

First-Order Coding Representative Quotations

Addressing
established
knowledge

We reframed the narrative. When they see their spatial dependencies on the screen, things that
didn’t seem related suddenly go together

It is difficult to challenge the current thinking when every donor brings their own report and no
one agrees on the baseline numbers

Designing rules Sometimes it is just about shaping a shared, visual concept that everyone from schoolchildren to
elders could understand and respect

Approaching
stakeholders

Objective is to get a balance. . . bring a lot of stakeholders in and getting a lot of data to analyse
and inform. . .

so you can approch th Mayor not with a spreadsheet, but with a map showing exactly which wards
has a certain issue

Mediating
among
stakeholders

Once you explain your findings, and then you say, Look, your cost will increase if you extend this
pipeline to that many kilometres, then they understand it

My job is often just mediating between the agencies to get them to agree on a common map of the
IDP camps

So once the maps, the data ware there, they were as the bridge, mediating between the
international technical experts and the local residents who actually knew the terrain

Raising public
awareness

We are trying to raise awareness about climate risks, but without clear data visualizations, the
public doesn’t engage

The publication of hazard zones now means there is an awareness of where ‘red zones’ are. If
there are structures in these zones, people can ask, why did this happen?

Building
credibility and
legitimacy

The Strat Hub builds credibility because for the first time, everyone is looking at the same numbers

The local government struggles to build legitimacy because they don’t have any number, they rely
entirely on external consultants

Tracing
processes

It is impossible to trace why certain areas get funding. the process is opaque and driven by donor
preference, not data

We documented the mapping process step-by-step so the municipality could replicate it later
without us.

We can now trace the decision-making process back to the specific data layer that justified the
investment

Identifying when
to advance
change

After the last flood, they were ready to listen, so we advanced the relocation plan immediately

We realised we just couldn’t keep up with the influx of people and the growth of the city. We
needed new ways of monitoring that, and that is when we came together from different thematic
areas sitting together, exchanging their ideas and encouraging them for information exchange.

Identifying when
to decelerate
transition

That presentation persuaded the ministry that pausing now to look for for safer expansion
patterns was better than dealing with a disaster later

Distracting
attention of
stakeholders

Decision makers have different incentives when using evidence for example Government
stakeholders wanted to invest in streetlights in central areas to improve the status of the area.
The actual need for streetlights was more in residential areas.

Its the old tactic of highlight the efficiency gains when the budget cuts hit. Some people are very
deliberate when choosing the evidence for their decisions

Informing
political
debates

Our goal is to arm the local government and the donors with spatial evidence so they can debate
resource allocation based on facts and not feelings or clan dynamics

Politicians often override the technical recommendations because they see a need from business
or community to invest in an area

Discerning
complexity

We realized this wasn’t just a tech problem; it was a mix of social habits, economic incentives, and
legal hurdles—a truly complex mess

It is hard to discern the true picture of the city when the data is so fragmented across different
sectors

Assessing risks There is historical weather data, there are quasi-real time and real-time data from sensors, at least
a few, and from satellites, and there are those forecasting models. That’s how we prepared for
the supernino

Continued.
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First-Order CodingRepresentative Quotations

Envisioning
possible
scenarios

We used the model to show the politicians two scenarios: one where we upgrade the
infrastructure, and one where we don’t

We want to handle the trends, where planning applications are coming in, where they are being
refused. . .

Monitoring and
evaluation

But if you don’t link the data with the evidence-based planning principles, what is actually
changing. . . those planning instruments become outdated

we started having a lot of people, throwing data at us asking to resolve their reporting issue,
because it’s mostly a reporting issue. . . So, the data is collected for operational reasons, which
means the data has a lot of gaps for technical analytics

Global outreach
and reporting

Looking at the global evidence base or looking at fragile and context fragile and conflict affected
states, looking at evidence from similar context and synthesizing it and then doing a bit of
primary data, and that would mostly be like key informant interviews and stuff at a more
localized level to now contextualize global evidence to our specific locations to understand, to
better understand the context and design interventions that are relevant to the context that
we’re operating in.

So and we are different agencies reporting to similar things or indicators.Then we have to refer to
the United Nations Strategic Framework at country level, there was also a review done in the
last year or 2022, which is also the instrument to connect to the global level. To look on and for
comparison, where the different countries are stand standing.

Asking for more
than you
expect

Objective is to make decisions that provide or get the best value for money in terms of the use of
scarce resources

We demanded that the NGO use open-source standards rather than their proprietary tools. We
asked for this interoperability so that the water data collected today could eventually be
integrated with health data tomorrow, catalyzing value across different sectors

Providing
opportunities

By opening up access to these datasets, we are providing an opportunity for everyone out there to
identify issues and challenges that we perhaps have missed for years

We provided an opportunity for local stakeholders to repurpose our hazard maps for totally
different sectors, like tourism and agriculture, which was never the original intent

Attracting
investment

Once you can have land tenure mapped, you can expect donors to build, you can expect diaspora
to invest

Developing new
products

We have this property data, that is for taxes. But it can be used for building permits, in can be used
spatial planning, it can be used for so many things if you just have the will

We pivoted from just data collection and profiling to developing ‘intelligence products’ like
Decision Support Systems, where you actually can change scenarios

Developing new
standards

We are trying to develop a set of metadata so that different other cities can actually talk to each
other

What we tested here is now being used as a base in the rest of the country, and they are piloting
in other regions as well. We were the testbed

Citing or
referencing

Global open-data standards must be in our methodology. That is because we are not building just
for us, but can be cited and utilized by international researchers to model regional climate
resilience patterns

We strictly cite and adhere to metadata standards. We do this to ensure that our data is a
standardized resource; if we don’t reference the correct protocols now, the data can’t be
‘mashed up’ with external climate models in the future

Providing
reference
knowledge

The Strat Hub is designed to be the ultimate reference point for any spatial query in the city

Building this standardized reference allows adjacent agencies to trust and reuse our figures for
their own operational needs

They were always citing the official census, even if it’s old, because it’s the only ‘legitimate’ number
the government accepts. But now there is also this new survey, and people actually use that

Publicising
research and
presenting
findings

We struggle to publicise findings due a whole set of reasons that you know, the competition and
the politics of course. If we could openly present our stuff, it would likely bring a lot value in the
sector
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Fit-for-purpose land administration (FFPLA) approaches offer a solution to the lack of land 

governance strategies in the Global South, emphasizing flexibility, inclusivity, and scalability. 

However, FFPLA projects primarily focus on establishing land administration systems, with less 

attention given to ensuring their sustainability, ongoing maintenance and scale up. This study 

analyzes the evolution of the land and property registry in Bosaso, Somalia, utilizing the 

Framework for Effective Land Administration (FELA) to guide the assessment. Findings reveal 

that challenges remain in maintaining, expanding and upgrading land information management 

systems from their initial purpose to broader land-related services.
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Figure 1. FELA pathways – UN-GGIM, Integrated Geospatial Inforation Framework (2018).
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Figure 2. Boundary comparison: property registration (left) and administrative urban villages (right) – the authors.
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4.3. 

4.4. 

4.5. 

4.6. 
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Figure 3. GIS property map of one city district shown in a computer screen of the revenue department – the authors.

Figure 4. Property tag with the unique property identifier – the authors.
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4.7. 

4.8. 

4.9. 

Figure 5. Façade of a building with the property tag installed on the gate. On the sides, the codes from the previous property 

surveys painted or stenciled – the authors.
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Figure 6. Property registration coverage, with the large IDP cluster south-east of the City – the authors.

10 2025



5. 

2025 11



6. 

12 2025



2025 13



14 2025



Author Title Year Source

City plans and strategies

UN-Habitat – Bosaso 

Municipality

Bosaso – First steps towards strategic urban Planning 2008 UN-Habitat 

Website

Bosaso Municipality District Development Framework 2010–2014 2012 Municipality

UN-Habitat – Bosaso 

Municipality

Bosaso City Extension Plan 2016 Municipality

Bosaso Municipality District Development Framework 2018–2022 2018 Municipality

Bosaso Municipality District Development Framework 2023–2027 2023 Municipality

UN-Habitat – Bosaso 

Municipality

Bosaso City Strategy 2024 Government 

Website

Laws and regulations

Puntland State of Somalia State Government Law No. 7/2003 

Law No.7 of 18th /09/2003 on the Laws of the District Councils of the 

Puntland State of Somalia (and amendment)

2003 

(2020)

Government 

Website

Puntland Inter-Ministerial 

Committee on Local Government

Puntland Decentralization Policy 2013–2020 2013 Government 

Website

Puntland State of Somalia Urban Regulatory Framework 2015 Government 

Website

Puntland Ministry of Interior, 

Federal affairs and Democracy

District Participatory Planning and Finance Guide (DPFG) 2016 UNDP website

Puntland Ministry of Finance Fiscal Decentralisation Strategy for Local Service Delivery 2018 UN-Habitat 

archive

Puntland State of Somalia Urban Land Management Law 2020 UN-Habitat 

archive

Puntland Ministry of Interior, 

Federal affairs and Democracy

Land Dispute Tribunal (LDT) Regulation 2023 UN-Habitat 

archive

Project Documents, Reports and Presentations

JPLG consortium Joint Programme for Local Governance and Decentralised Service 

Delivery – Project Document

2008 UN-Habitat 

archive

JPLG consortium Joint Programme for Local Governance and Decentralised Service 

Delivery – Final Report Document

2012 UN-Habitat 

archive

JPLG consortium Joint Programme for Local Governance and Decentralised Service 

Delivery II – Project Document

2012 UN MPTF 

Website

JPLG consortium Joint Programme for Local Governance and Decentralised Service 

Delivery II – Final Report Document

2018 UN MPTF 

Website

JPLG consortium Joint Programme for Local Governance and Decentralised Service 

Delivery III – Project Document

2018 UN MPTF 

Website

JPLG consortium Joint Programme for Local Governance and Decentralised Service 

Delivery III – Annual Progress report

2018– 

2023

UN MPTF 

Website

Saamyenta consortium Saamyenta Programme – Project Document 2020 UN MPTF 

Website

JPLG consortium Joint Programme for Local Governance and Decentralised Service 

Delivery III – Final Report Document

2023 UN MPTF 

Website

UN-Habitat Land and property tax revenues for service delivery, reconstruction, 

citizenship building and sustaining peace in fragile states – Project 

document

2020 UN-Habitat 

Website

Bosaso Municipality Bosaso Municipality Statistical Abstract 2018–2020 2022 UNFPA Website

Puntland Ministry of Public 

Works, Transport and Housing

Property Valuation Methods 2022 UN-Habitat 

Website

TADAT – UNCDF Bosaso District Local Government – Performance Assessment 

Rerport

2022 UNCDF Website

Somali Public Agenda Decentralizing Taxation and Public Services To Local Governments 

in Somalia – Findings from Puntland, Galmudug, and Benadir

2023 SPA Website

Heritage Institute Somalia Land Governance Review 2023 HI Website

Puntland Ministry of Public 

Works, Transport and Housing

Urban Land Management Law Progress report: Strategy and 

implementation for Bosaso

2022 Public 

presentation

Saamyenta consortium Joint assessment report on the pre-Saameynta Programme 

implementations in Bossaso district

2023

UN-Habitat Land and property tax revenues for service delivery, reconstruction, 

citizenship building and sustaining peace in fragile states – Final 

Project report

2023 UN-Habitat 

website

IOM Saameynta baseline local reintegration assessment (LORA) in 

Bosaso, Puntland State of Somalia – Findings report

2023 UN-Habitat 

Archive

Technical Documentation

UN-Habitat Somaliland – Puntland: The Land Legal Framework 2008 UN-Habitat 

website

(Continued ) 
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Continued.

Author Title Year Source

UN-Habitat – NRC Land, Property and Housing in Somalia 2008 UN-Habitat 

website

UN-Habitat – GLTN Advancing women’s land and property 

Rights in the Somali region – Training Guide

2022 UN-Habitat 

website

UN-Habitat Land and property taxation in fragile states 2023 UN-Habitat 

website

News Article and Online presentations

UN-Habitat Protection, Reintegration, and Resettlement of IDPs (Bossaso) 2008 website

UN-Habitat Strengthening Local Governance and Municipal Finance through 

Property Taxation

2016 News bulletin

UN-Habitat Bossaso releases first urban development plan for city extension 2016 website

UNCDF Fiscal Decentralization Policy for Somalia 2016 website

UNCDF UNCDF supports Somali local governments on revenue mobilization News bulletin

UN-Habitat Bossaso road project breathes new life into port area 2016 website

UN-Habitat UN-Habitat organises workshop to discuss urban land management 

law in Puntland

2017 website

UN-Habitat New Urban Land Management Law to guide land issues in 

Puntland, Somalia

2020 website

UN-Habitat – GLTN Learning series on leveraging land for Delivery of services, building 

the social contract and Promoting peace and security – Session 4

2021 Online report

UN-Habitat Mobile taxation expanded to four districts of Somalia after a 

successful pilot

2021 website

UNCDF Local Government Rising: Somalia’s fiscal decentralisation success 

story

2022 website

UNCDF Local Development Fund: Somalia’s Fiscal Decentralisation 

Success Story

2022 website

ID Background Role Affiliation
Involvement in the  

projects unders study

INT.01 Civil engineering Manager Private company Y

INT.02 Civil engineering Manager/dean Private company/East Africa University N

INT.03 Urban Planning GIS Manager Bosaso Municipality Y

INT.04 Land Administration Manager Bosaso Municipality Y

INT.04 Land Administration Technical officer Bosaso Municipality Y

INT.05 Urban Finance Technical officer Bosaso Municipality Y

INT.06 Urban Planning Technical officer MoPW Y

INT.07 Urban Planning Technical officer MoPW Y

INT.08 Manager Private developer N

INT.09 Manager Private developer N

INT.10 Local Governance Technical officer UNDP Y

INT.11 Local Governance Technical officer UNICEF Y

INT.12 Urban Planning Technical officer UN-Habitat Y

INT.13 Urban Finance Manager UN-Habitat N

INT.14 Urban Finance Manager UN-Habitat Y

INT.15 GIS Manager UN-Habitat N

INT.16 Urban Planning Manager UN-Habitat Y

INT.17 Urban planning Technical officer UN-Habitat Y

16 2025
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Responsible AI for Cities: A Case Study of GeoAI in African 
Informal Settlements
Francesco Tonnarelli a,b and Luca Mora a,b,c

aFinEst Center for Smart Cities, Tallinn University of Technology, Tallinn, Estonia; bAcademy of Architecture 
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ABSTRACT  
Geospatial Artificial Intelligence (GeoAI) systems are increasingly 
used by local governments to manage urban planning activities. 
However, there is a lack of clear guidelines for responsible 
artificial intelligence (AI) implementation. We address this gap by 
applying the task-data-user-technology fit theory. First, we create 
a conceptual framework that translates ethical AI principles into 
practical system requirements. Second, we apply this framework 
through a case study analysis. We examine the geospatial AI 
system that the city of eThekwini, South Africa, has deployed to 
monitor their informal settlements. Based on expert interviews, 
our analysis highlights the ethical trade-offs inherent in the 
interactions between fits, data, tasks, users, and AI interactions, 
especially in an inherently localized and multi-stakeholder field 
such as urban planning. Additionally, we show how these fits are 
interconnected and cross-dependent. For example, the technical 
skills and resources of users can influence all other fits. Our study 
also reveals how task reconfiguration, user adaptability, and data 
improvement can enhance or hinder alignment with technology. 
From these insights, we introduce practical and theoretical 
recommendations for responsible AI development, adoption, and 
use.

KEYWORDS  
artificial intelligence (AI); 
Geospatial Artificial 
Intelligence (GeoAI); ethics of 
technology; responsible AI; 
urban governance

Introduction

Urban planning has reached a new evolutionary stage with Geospatial Artificial Intelli-
gence (GeoAI) systems, which refer to the integration of artificial intelligence (AI), par-
ticularly machine learning and deep learning techniques, with Geographic Information 
Systems (GIS) and spatial data analysis (De Sabbata et al., 2023). GeoAI claim several 
benefits over traditional methods, such as greater geographic coverage, reduced data 
bias, enhanced accuracy and time efficiency (Marasinghe et al., 2024). These advantages 
have been demonstrated in various urban applications, for example high-resolution 
urban pattern monitoring, land and property mapping, and planning decision-making 
support (Son et al., 2023).

© 2025 The Society of Urban Technology 
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However, advancing the integration of these technologies to enhance city manage-
ment and benefit citizens requires an understanding and respect for local conditions 
(Pereira and Prokopiuk, 2024): urban planning and governance systems should not 
only be more powerful, time and cost-effective, but also easy to implement and inclusive 
(Zevenbergen et al., 2016). In this regard, concerns persist about the ability of cities to 
manage the deployment, maintenance, and enhancement of these technologies (Yigitcan-
lar et al., 2021). The responsible use of AI in urban planning involves addressing three 
interlinked aspects: (1) the technical and administrative requirements of urban planning 
practices; (2) the ethical, social, and legal requirements of technology adoption; and (3) 
the specific needs of urban areas, their users, and their administrators (Peng et al., 2023). 
Unfortunately, current academic debates offer only abstract ethical principles, lacking in 
practical guidance for ethical decision-making and trade-offs (Morley et al., 2020). This 
absence hinders the responsible design and implementation of AI systems in the urban 
planning domain.

Against this background, our research addresses the following research questions: 

. How can we translate responsible AI principles into practical requirements for urban 
planning systems?

. How do these requirements affect the development, adoption, and use of AI 
technology?

Our study makes a threefold contribution. First, we expand the academic discourse on 
responsible AI by structuring a conceptual framework that operationalizes broad 
ethical principles in urban planning. Leveraging task-user-technology fit theory (Jiang 
et al., 2020), this framework aligns ethical considerations with GeoAI system develop-
ment, urban planning tasks, data, and user characteristics. Second, we apply this frame-
work to a case study of an AI-based land-monitoring system in eThekwini, South Africa. 
Third, we build on the insights from the case study to offer both theoretical consider-
ations and practical recommendations for the development of GeoAI systems.

The remainder of this article is organized as follows. The next section provides an 
overview of responsible AI research in urban planning and land administration, and it 
introduces our conceptual framework. After that, we describe our case study and the 
methodology that we used to conduct the analysis. Then we detail the findings of the 
study and follow that with a discussion of their theoretical and practical implications. 
That section is also instrumental in exploring the limitations of our study and providing 
recommendations for future research.

Literature Review

Responsible as Useful: Translating Ethical AI Principles into Task-Data-User-AI 

Fits

The surge in research, development, and deployment of AI systems has sparked signifi-
cant ethical discussions in academic, governmental, and industrial contexts (Hagendorff, 
2020). As a result of these debates, several ethical guidelines have been introduced in 
recent years. These guidelines, together with research on technology ethics (Jobin 
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et al., 2019; Royakkers et al., 2018), demonstrate that the theoretical perspectives on 
“responsible AI” (Yigitcanlar et al., 2021: 6), converge around a set of recurring 
themes, including transparency, responsibility, accountability, privacy, safety, human 
dignity, and trust. Research by Floridi and Cowls (2019) have distilled these themes 
into five main principles: beneficence (being beneficial to and respectful of both people 
and the environment); non-maleficence (ensuring robustness, privacy, and security); 
autonomy (upholding and respecting human values and agency); justice (maintaining 
fairness and diversity, avoiding bias); and explicability (being explainable, accountable, 
understandable).

However, Morley et al. (2020) highlight a gap in practical guidance for implementing 
these principles. Existing studies only focus on AI specifics, such as research on fair and 
transparent AI (Miller, 2019), or they attempt to address implementation from a more 
strategic perspective rather than introducing practical guidance (Sturm and Peters, 
2020; Traumer et al., 2017). More specific to the geospatial domain and urban planning 
applications, recent studies have attempted to identify responsible practices (Marasinghe 
et al., 2024), and exposed challenges in public perceptions and adoption (Son et al., 2023;

Yigitcanlar et al., 2020), as well as broader issues of urban AI governance (Cugurullo 
et al., 2023), but without sufficient details on technical aspects or other practical 
strategies.

To enhance our understanding of responsible AI in urban planning, we revisit the 
notion of responsible as traditionally portrayed in this domain (de Vries et al., 2021). 
For urban areas, this concept translates into the need for urban planning systems that 
are faster, more cost-efficient, straightforward to implement, and broadly inclusive. Con-
sequently, when assessing AI technologies in urban planning, it is crucial to evaluate both 
their task performance efficacy and their appropriateness for the target user groups. In 
essence, this necessitates a proper alignment between the task requirements and the tech-
nology used, known as task-technology fit (TTF).

TTF theory is particularly useful for understanding how the interaction between tasks 
and technologies influences technology use and its impact on performance (Goodhue 
and Thompson, 1995). This theory emphasizes that the effectiveness of a technology is 
closely tied to how well it aligns with the specific tasks it is meant to address. Moreover, 
it highlights the importance of the contexts in which technologies are deployed (Howard 
and Rose, 2019).

TTF theory has been widely applied in research areas related to AI. Various studies, 
such as those by Chang (2010) and Wongpinunwatana et al. (2000), have validated the 
relevance of this theoretical perspective in assessing the performance, capabilities, and 
intention to use intelligent agents and expert systems at individual, group, and organiz-
ational levels. Additionally, TTF theory has also been instrumental in examining data 
usage practices (Karimi et al., 2004) including data analytics (Ghasemaghaei et al., 
2017) and big data analytics (Muchenje and Seppänen, 2023). These studies have 
expanded the TTF theory by introducing a new dimension called data-technology fit. 
This dimension focuses on the compatibility between analytical tools and the data 
they process, which is crucial for effective and accurate data analysis (Ghasemaghaei 
et al., 2017).

TTF theory has been further developed with recent studies on decision support 
systems and planning support systems. Parkes (2013) found that in decision support 
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systems, TTF positively influences outcomes when there is a match between technology 
features, employee skills, and their preferences for technological tools. Similarly, Pelzer 
(2017) showed that in planning support systems, success is not just about matching 
technology features with planning tasks, but also about aligning the capabilities of 
users with the functionalities of the technology. This connection is referred to as user- 
technology fit, which underscores the usability and applicability of a technology (Jiang 
et al., 2020; Russo et al., 2018).

However, the unique attributes of AI, such as broader learning capacities, autonomy, 
and inscrutability, require expanding these studies and the contribution they offer, by 
introducing new definitions and research perspectives (Baird and Maruping, 2021). 
Accordingly, in the following sections we examine the key characteristics of AI systems, 
data, urban planning tasks, and users, and we extend upon the traditional theoretical con-
structs of technology-fit in urban planning, incorporating AI-specific aspects (Rzepka and 
Berger, 2018; Sturm and Peters, 2020). This theoretical development will help us translate 
the ethical principles of AI into practical system requirements, emphasizing the criticality 
of matching tasks, data, and user characteristics for effective implementation.

AI Characteristics

The performance of AI systems is significantly influenced by computational time, which 
depends on model complexity, hardware efficiency, and the volume and complexity of 
the data being processed (Carter et al., 2020). GeoAI systems can be task-specific, that 
is, optimized for performing specific functions, or task-agnostic, designed to handle a 
wide range of tasks (Rolf et al., 2021). The latter, typically trained on large-scale datasets 
(Mai et al., 2022), requires substantial data processing and computation power (Cowls 
et al., 2023).

Another notable feature is the level of automation. The literature typically interprets 
humans as either in-, on-, or out-of-the-loop entities, emphasizing their decreasing level 
of involvement (Traumer et al., 2017). Different interaction levels can either obstruct or 
boost AI efficiency (Grønsund and Aanestad, 2020).

The explainability of AI algorithms, or how understandable their decision-making 
processes are, is also crucial. Machine learning systems rely on data patterns rather 
than human-defined rules, leading to the perception of AI as a black box (Burrell, 
2016). Current efforts in Explainable AI (XAI) aim to build-in features to clarify AI 
decision-making processes and analyses (Rudin, 2019), but usually require statistical 
and coding knowledge to be interpreted (Meske et al., 2022).

This challenge emphasizes the importance of considering user interfaces and the 
experience of users (Haque et al., 2023). For example, Automated Machine Learning 
(AutoML) approaches allow AI-model development with minimal coding knowledge 
(Li and Chau, 2022) but can be associated with a low level of transparency and control 
over algorithm design (Dwivedi et al., 2023).

Data Characteristics

AI algorithms are trained on existing data to create models that capture underlying pat-
terns. These models are then used on new data to perform specific tasks. Therefore, the 
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functionality of AI tools and the algorithms they apply are influenced by the 
characteristics of the data used to train them (Danks and London, 2017), including 
aspects such as quantity and variety (Agrawal et al., 2017). This means that it is 
crucial to consider not just the availability and accessibility of data, but also issues 
like data ownership and privacy (Janssen et al., 2020). In this regard, the growing 
ability to use GeoAI systems to collect personal data for completing planning tasks, 
like socioeconomic information and geolocations, introduces challenges for respon-
sible AI use. These include ensuring harm is not caused and respecting individual 
autonomy (Micheli et al., 2022). If data collection occurs automatically, without invol-
ving or informing people, it can lead to ethical concerns about justice, beneficence, and 
autonomy (Janowicz et al., 2022).

Data flows, from collection to application, assist in the implementation and mainten-
ance of AI-based systems, as they continue to process data after their initial training 
phase (Jöhnk et al., 2021). However, data quality is the ultimate determinant of outcomes 
(Janssen et al., 2020). In geospatial data analysis, for instance, changing geographies, 
environmental conditions, and the heterogeneity of sensing instruments make it hard 
to select representative training data (Lunga et al., 2021). This could lead to compu-
tational biases in AI systems, especially if the datasets used for training are poor, 
limited, or biased. For example, in data-poor urban contexts, AI systems designed for 
land-use characterization may produce inaccurate results if they are not validated with 
local expertise and knowledge (Kim et al., 2021).

Task Characteristics

In the field of GeoAI, a task is the specific objective of using AI to predict or estimate a 
variable or feature, for example characterize land use or population densities from satel-
lite imagery (Rolf et al., 2021). The complexity of tasks varies, depending on the level of 
cognitive resources and skills needed to implement it (Campbell, 1988). Some tasks are 
simple, leading directly to an outcome, whereas others may have multiple paths and 
numerous possible outcomes. The interaction between these paths and outcomes, such 
as balancing quality and quantity, along with the level of uncertainty and unpredictabil-
ity, affect complexity. Moreover, tasks with varying complexities also differ in their auto-
mation potential, which is associated with concerns over transparency and fairness 
(Vimalkumar et al., 2021).

Roth et al. (2023) highlights the importance of integrating values and principles into 
these tasks, as reflected in legal norms. Factors such as time constraints, participant invol-
vement, and political sensitivities, which are influenced by planning and policy processes, 
are crucial in this context (Geertman, 2006; Jiang et al., 2020). Furthermore, these tasks 
have various accountability implications—political, legal, organizational, and pro-
fessional—in the context of modern urban planning, which also have wide-reaching 
societal effects (Bovens, 2007).

In this sense, in the deployment of AI for urban public services, openness and trans-
parency can be features built around AI system rather than built in the system itself. This 
can be in the form of documentation and communication tools: for example, in Amster-
dam and Helsinki public algorithm registers offered insight into algorithms being used in 
urban services (Floridi, 2020). Additionally, in New South Wales, Australia, co-design 
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practices allowed participation in the early stages of the decision processes and addressed 
accountability more explicitly (Rittenbruch et al., 2022).

Users Characteristics

Indicators of digital divide highlight several AI-specific sensitivities (Carter et al., 2020). 
The need for increased computing power for AI tools poses a significant financial chal-
lenge, making access to digital technology difficult not only for underprivileged commu-
nities and developing countries but also for developed ones (Cowls et al., 2023).

Furthermore, even when access is available, factors like literacy, language barriers, and 
digital skills can hinder effective utilization of the technology (Bélanger and Carter, 
2009). Specialized skills required by many innovative geospatial technologies (Ball 
et al., 2017) are often lacking in governments where such technologies are most 
needed (Haack and Ryerson, 2016). In this “capability divide” (Wei et al., 2011: 170) 
the perceptions and beliefs of individuals become increasingly significant in the AI 
context (Yigitcanlar et al., 2020). Risk perception is notably high with AI, driven by wide-
spread concerns over malicious applications in areas like surveillance and the black-box 
nature of many AI systems. This apprehension decreases the willingness of individuals to 
use AI systems, thereby widening the AI divide (Carter et al., 2020). Moreover, a lack of 
“AI awareness” (Jöhnk et al., 2021:11) can result in interpretation biases; users may not 
fully comprehend the intended use of an AI system or may misinterpret its capabilities 
(Danks and London, 2017). On the other hand, the current hype surrounding AI 
could result in excessive reliance and premature adoption of untested or inappropriate 
tools (Vered et al., 2023), diverting resources and attention from more suitable solutions 
(Gevaert et al., 2021).

Task, Data, and User-AI Fit in Urban Planning

By combining the different characteristics of AI for urban planning tasks, we extrapolated 
a set of indicators to assess the fit and effectiveness of an AI systems for specific tasks and 
application contexts (Koumetio Tekouabou et al., 2022; Yigitcanlar et al., 2020). The 
indicators are listed in Figure 1 and discussed in the following paragraphs. Additionally, 
this integration prompts critical discussions on the responsible deployment of AI in 
urban planning (See Table 1).

Generalizability refers to the performance of the AI model across different datasets 
and tasks, beyond the ones it was initially trained on (Mai et al., 2022; Rolf et al., 
2021). It is a measure of both task-AI and data-AI fit (Sturm and Peters, 2020), which 
is necessary to avoid concerns about transfer-context biases (Danks and London, 2017).

Reliability focuses on the quality and timeliness of AI output, as well as the expert 
control required to train the system. Inadequate understanding of the local context 
can lead to the exclusion or misrepresentation of data used for urban planning pur-
poses (Burke et al., 2021), limiting their effectiveness and usability (Gevaert et al., 
2021). Simultaneously, if AI tools fail to perform their tasks in the required time-
frames, the outputs they generate may become irrelevant or unusable (Sturm and 
Peters, 2020).
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Contextualization refers to how sensitive an AI system is to its operational environ-
ment. It emphasizes the importance of designing AI in collaboration with its users, 
understanding their needs, methods of coordination, and the impacts of interventions 
(Floridi et al., 2020). By combining bottom-up perspectives with AI systems, urban plan-
ning is expected to become more inclusive, equitable, and responsive to the needs and 
priorities of diverse communities. Therefore, contextualization promotes justice and 
avoids perpetuating algorithmic and non-algorithmic biases in urban communities 
(Mitchell et al., 2021; Räz, 2024).

Traceability involves transparency and accountability of an AI system. Therefore, it is 
affected by factors like the approach adopted by decision-makers to document pro-
cedures and responsibilities (Sanchez et al., 2022).

Figure 1. Indicators of Task, Data, and User-AI fit in urban planning 

Table 1: Task-Data-User-AI fit indicators (authors’ elaboration based on Carter et al., 2020; Morley 
et al., 2020; Peng et al., 2023, Rzepka and Berger, 2018, and Sturm and Peters, 2020)
Indicator Description AI Concepts Ethical Principle

Generalizability Input data of the tool are valid 
and appropriate to the 
selected task

Training data bias, algorithmic 
processing bias, transfer context 
bias, explainability

Justice; Beneficence; 
Non-Maleficence

Reliability Output data of the tool are 
accurate, usable, and timely

Meaningful human control AI latency Justice; Autonomy; 
Explicability

Contextualization Process and outcome are 
sensitive to contexts

Bottom-up perspective privacy 
protection data subject consent

Justice; Beneficence; 
Non-Maleficence, 
Explicability

Traceability The process is transparent and 
accountable

Algorithmic accountability Justice, Beneficence; 
Non-Maleficence, 
Explicability

Comprehensibility The tool, its functioning, and 
its output intelligible and 
utilizable

Interpretation bias Explicability

Accessibility Attainable, affordable, 
upgradable

AI divide Justice, Autonomy; 
Beneficence; Non- 
Maleficence
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Comprehensibility concerns the trust and validation of the AI system’s output (Berente 
et al., 2021; Sturm et al., 2023), which is influenced by the level of information available 
on how the AI system functions. This information is crucial to support effective adoption 
while preventing interpretation and automation biases (Vered et al., 2023).

Lastly, accessibility considers the human, financial, and technical resources needed to 
deploy and operate AI systems (Rolf et al., 2021). This indicator assesses whether an 
organization can quickly and effectively implement an AI system with its available 
resources. It also considers the requirements for ongoing operation and maintenance, 
as well as the potential for future improvements.

Research Methods

Case Description

We applied our conceptual framework to a single-case study (Yin, 2009), focusing on 
eThekwini Municipality and the implementation of the Building and Establishment 
Automated Mapper (BEAM) Project. Established in 2000, the eThekwini Municipality 
is a metropolitan authority that encompasses Durban, the third-most populous city of 
South Africa, and a major African port. Since its foundation, eThekwini has empha-
sized digital technology in its long-term development strategy (Odendaal, 2011) and 
has now developed a well-established policy that links digital innovation to a compre-
hensive political agenda for urban sustainability enhancement (Söderström et al., 
2021). However, the municipality struggles with rapid and informal urbanization; 
314,000 reside across 580 urban informal settlements1, defined as “an unplanned 
settlement on land which has not been surveyed or proclaimed as residential, consist-
ing mainly of informal dwellings.”2 Residents of these informal settlements are among 
the most vulnerable, facing significant risks from climate change, particularly 
increased flooding (Williams et al., 2019). To address these challenges, accurate data 
on the number, locations, and environmental hazards associated with informal struc-
tures is crucial. In response, the eThekwini Municipality initiated the Informal Settle-
ment Information Management Solution (ISIMS) in 2018, supported by the UK 
Prosperity Fund.3 This initiative is part of a larger effort to promote city-wide, evi-
dence-based urban planning, with the objective of establishing a comprehensive 
system of processes and technologies that enhance informed decision-making within 
the city.4

As part of these efforts, in 2021 eThekwini responded to a call for proposals seeking 
innovative technological solutions for urban issues. The call was launched by the United 
Nations Innovation Technology Accelerator for Cities (UNITAC), which is jointly 
managed by the United Nations Human Settlements Programme (UN-Habitat), the 
United Nations Office for Information and Communication Technologies (UN- 
OICT), and HafenCity University. The Human Settlement Unit of eThekwini, dedicated 
to the planning and management of informal settlements, proposed developing a system 
to automatically identify informal settlements from aerial images, aiming to replace the 
labor-intensive manual marking process with GIS tools. This improvement was expected 
to eliminate a time-consuming workflow that was limiting the capacity of the city to 
address needs efficiently.
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The response of UNITAC to this request led to the development of BEAM, a deep- 
learning algorithm designed for image segmentation that can detect building footprints 
in digital imagery.5 When applied to aerial images collected annually by eThekwini, this 
GeoAI system promised continuously updated records of informal settlements.

Since 2022, the integration and testing of BEAM within the city’s infrastructure are 
ongoing. Therefore, the AI system has not yet reached its full operational state, and the 
results and impact of the project are not fully measurable at this stage. However, its analysis 
allows for the evaluation of task-user-fit requirements through the stages of algorithmic 
development—use case development, design, training, and deployment—offering valuable 
insights into process dynamics, pitfalls, and challenges (Morley et al., 2020).

Data Collection and Analysis

Our primary data collection included interviews with 13 project managers and technical 
officers from the eThekwini Municipality and UNITAC. When selecting interviewees, we 
aimed for a diverse representation across various organizational levels, from senior man-
agement to frontline staff, and balanced between participants directly involved in the 
BEAM project and those with an external viewpoint. Therefore, our sample includes 
project team members with technical expertise and a comprehensive understanding of 
the AI system’s development and implementation, as well as officials knowledgeable in 
urban planning processes, innovation dynamics, and data management within eThek-
wini. We adopted a snowball sampling approach (Johnson and Onwuegbuzie, 2004) 
and stopped adding participants when interviews began to repetitively reflect previously 
gathered data, indicating that data saturation was reached (See Appendix A).6

Interview transcripts were analyzed using a thematic-coding approach inspired by 
Gioia et al. (2012). This involved assigning codes to sections of the interview transcripts 
to identify core concepts and patterns in the qualitative data (Gerli et al., 2022). Our 
analysis began by pinpointing first-order concepts in these excerpts, covering areas 
like planning tasks, data, AI, and user characteristics. From these, we derived second- 
order themes concerning the interplay of task-data-user-AI characteristics. We then 
iteratively examined how these first- and second-order categories interconnected, group-
ing them into theoretical dimensions that aligned with the task-data-user-AI fit indi-
cators of our conceptual framework (See Table 2). Appendix B presents some of the 
most representative quotes extracted during the coding process.

To supplement and corroborate our findings from the interviews, we gathered second-
ary data (Johansson, 2007) from policy documents like eThekwini’s integrated develop-
ment plans, its city-wide strategy for incremental upgrading of informal settlements, and 
various official documents and reports on the development of ISIMS and BEAM. We also 
reviewed user manuals, news articles, and online presentations related to these two pro-
jects. Appendix C presents the sources of the secondary data used in our study.

Findings

Generalizability

Owing to the limited bandwidth of eThekwini’s broadband network, data for AI model 
training took a prolonged time to reach UNITAC, which is based in Hamburg, Germany. 
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Initial samples were shared via a third party to begin development of the tool, but the 
bulk of the database for a single year of imagery (approximately 200GB) had to be phys-
ically transported on a hard drive. Although the model achieved 94 percent accuracy for 
the year 2019, it soon became apparent that the data-task-AI fit was very limited in terms 
of generalizability. The images were affected by atmospheric conditions, seasons, and 
time of flight. Additionally, the quality was affected by the sensor used for image 
capture, as the company managing the collection process operates over a three-year con-
tract, and every third year a LiDAR scan is performed instead of normal photography. 
Therefore, image sets vary significantly from year to year. As a result, the images collected 
in 2020 had already a significantly lower tool performance and required retraining of the 
model. One of the use cases envisioned by the Human Settlement Unit was running 
BEAM through decades-wide historical aerials in the municipality’s archives. 
However, this solution would have required lengthy manual labeling and training for 
each image set. Project development on the eThekwini side also moved from the 
Human Settlement Unit to Corporate GIS Unit, the City’s centralized spatial data 
storage unit. This handover was meant to provide better technical expertise and was 
aligned with the city’s data management rationalization. However, it shifted the focus 
of the tool from informal settlements to the entire city: a building footprint layer is “foun-
dational” (INT.05) because it provides the basis for accurate city-wide analytics, 

Table 2: Data Structure
Concept 
First-order coding

Theme 
Second-order coding

Theoretical Dimension 
Third-order coding

Data accessibility and flow Training Generalizability

Data quality

Variable project contributors Task definition

Dynamic requirement

Expert validation and local knowledge 
integration

Accuracy Reliability

Output quality

Automation Potential Production timeliness

Computing time

Complexity 
Bottom-up perspective

Transparent purpose Contextualization

Data detail 
Community engagement

Privacy protection and data subject 
consent

Interface for image analysis User-friendliness Comprehensibility

Interface for model retraining

Developer-user dialogue Expectations

AI awareness

Existing practices and fora 
Digital infrastructure

Accountability Traceability

Transparency

Digital infrastructure Using the tool Accessibility

Capacity for operating the tool

Capacity for retraining Maintaining the tool

Editability and continued support Improving the tool

Scale up and new features
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population studies, and resource allocation strategies. However, the handover altered the 
task definition without a corresponding retraining of the tool. This resulted in an algo-
rithmic focus bias, where the model trained on informal dwellings struggled to identify 
different shapes and larger buildings in eThekwini’s formal neighborhoods and industrial 
areas, altering the task-data-AI fit.

Reliability

Training on the tool required only a few instances of validation by local experts to dis-
tinguish between formal and informal settlements and to identify structures and objects 
to exclude from mapping, such as buses, tents, and other objects that could be mistaken 
for informal buildings. However, the detail of the output was low, for example, shapes 
were not contoured into angular shapes or realigned to nearby polygons as would 
have been done manually.

The task-AI fit in this case was very much dependent on the specific use case to which 
BEAM would be applied. In the originally intended use of detailed service planning deliv-
ery and household-level calculations “more detailed analysis can be undertaken” 
(INT.10). Due to its limitations, the application of BEAM proved more suitable when 
swiftness was prevalent instead of accuracy; for a wholesome estimation “what you’re 
getting from an AI process is good enough” (INT.02).

Production timeliness was, in fact, highlighted in all interviews. Improving the 
efficiency and speed of workflows was, by inception, the very reason for launching the 
project and was imperative to keep pace with the rapid urbanization of the city. On 
the part of UNITAC, in our interviews and during public events and presentations, 
emphasis was on a total processing time of approximately 72  hours for the entire city, 
or rather 80 seconds for each of the approximately 3,000 tiles covering the city, assuming 
a hardware meeting certain technical expectation, as discussed below. The computation 
time was comparable to state-of-the-art approaches (INT.07). However, the fit had to be 
estimated against the available hardware and working routines in eThekwini. Consider-
ing working hours, network slowdowns, possible power outages—common in eThekwini 
and South Africa—and other factors, the entire process could be completed “within three 
or four weeks” (INT.05).

Contextualization

Most interviewees did not see the need to involve the communities of the settlements 
being mapped as the end receivers of the intervention. The tool was described as “rela-
tively basic” (INT.01) and conceived for a straightforward task, with no contextualization 
needed in terms of transparency of purpose or inclusion of a bottom-up perspective. 
Some level of community engagement was maintained through public presentations, 
but as one of the interviewees pointed out, “We didn’t feel that it was particularly 
useful to bring community members in to discuss this piece of technology, which is 
assisting us to do a function that we’re already doing, but just in a much more expensive 
and time-consuming way” (INT.04). Additionally, the high-altitude perspective of aerial 
imagery made it difficult to identify individual personal data during analysis, thus avoid-
ing ethical concerns (INT.05).
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Traceability

UNITAC raised some concerns about the potential use of the AI tool to target illegally 
occupied areas and use the information to enforce evictions, although this issue is 
already regulated by South African laws.7 Existing rules, practices, and processes at the 
local and national levels were also highlighted to guarantee the traceability of the task 
regardless of the tool. Urban planning, as an inherently political process, is “entrenched” 
in the organizational structure of the municipality, and “it’s difficult to remove the 
people” from the accountability chain of a decision-making process” (INT.06).

Comprehensibility

Rather than delving into the workings of the algorithm, people were more interested in 
understanding the confidence level of a prediction and the overall quality of the result. 
However, there is a clear difference between expectations at the managerial level of 
eThekwini and a grounded understanding at the technical level. The former created 
the concept but found “limited” (INT.10) and “annoying” (INT.09) the need to retrain 
models for new contexts and different images. The latter were more aware of the chal-
lenges and opportunities offered by machine learning algorithms and were conscious 
of being part of an ongoing development process (INT.12) and that a more capable 
tool would “depend on a lot of time and resources” (INT.05). They praised the tool 
for having a very simple and straightforward user interface (UI) for image analysis but 
lamented the lack of an embedded function or module for retraining the model, which 
now requires programming skills. Some noted BEAM’s lack of integration with and 
limited advantage over GIS tools in use in the municipality, such as ESRI’s products, 
which also incorporate similar but more customizable AI tools.

Accessibility

eThekwini proved to have personnel with the necessary skills to operate the tool and to 
engage in dialogue with UNITAC developers, establishing a positive feedback mechan-
ism. The move from Human Settlements to Corporate GIS, as the main counterpart of 
the municipality, was instrumental in achieving this goal. The importance of continued 
AI development expertise through all phases of algorithmic development emerged 
strongly when the project had a monthslong stop, as UNITAC’s data scientist changed 
twice. Furthermore, like most projects led by an international organization, BEAM is 
tied to specific donor funding, and its development and maintenance will cease with 
that revenue stream. UNITAC plans to publish the code under an open-source license 
to enable eThekwini to further develop the tool through a third-party contractor or 
future in-house expertise that may develop along its innovation pathways.

However, the entire municipality lacked a computer with the minimum requirements 
to run BEAM, and they had to procure one for this specific purpose. UNITAC found this 
revelation “a little bit surprising” (INT.01); from their perspective, these technical 
requirements appeared ordinary. Conversely, eThekwini found these higher specifica-
tions “a big limitation” to using the tool (INT.04) and had expected at least “a discussion 
to understand whether the city had the capacity to immediately run it” (INT.06). Given 
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the protracted procurement process of the municipality, the computer was transferred 
from Human Settlement to Corporate GIS upon project takeover. However, relying on 
a single machine to operate the tool will affect its sustainability. The city must secure a 
steady and appropriate influx of resources for tool dissemination. Online options have 
already been discarded due to the limited bandwidth at the city’s disposal, but even 
the offline tool that was developed did not immediately fit the resources of its intended 
user in terms of accessibility.

Discussion and Conclusion

The implementation of responsible AI requires value-based decisions and ethical consider-
ations, an activity that implies trade-offs (Morley et al., 2020). Our study shows how these 
trade-offs reside implicitly in the data, task, user, and AI interactions and fits. Additionally, 
our findings reveal that these fits are interconnected and cross-dependent. This means that 
choosing a particular AI application involves balancing different tasks, users, and data 
characteristics, which extend beyond the specific features of a technology (Sturm and 
Peters, 2020). Specifically, as evidenced by our analysis, the technical abilities and resources 
of users can influence all other fits (Jöhnk et al., 2021). Inadequate infrastructure and 
insufficient skills not only make it challenging to set up and operate AI systems but also 
influence their accessibility and long-term sustainability. Dependence on resources can 
impede performance assessment and upgrade potential, thereby affecting reliability. 
These limitations also affect the development of AI tools before their deployment. Data 
accessibility and quality are crucially influenced by users; limited access to initial datasets 
and poor ongoing data flows can hinder the training and testing of the model, affecting its 
generalizability. Additionally, the nature of the task influences data sensitivities, which, in 
turn, determine the necessary level of contextualization and traceability.

Our study also highlights how task reconfiguration, user adaptability, and data 
improvement can either enhance or hinder alignment with technological systems. We 
observed that changes in the scope of eThekwini led to a redefinition of the task, 
which in turn negatively affected generalizability. Consequently, the application area of 
the AI system was modified in response to its low reliability. This indicates that not 
only can AI technologies be refined for better outcomes and bias mitigation but tasks 
and user resources can also be adapted to the characteristics of AI. Effective communi-
cation among decision-makers, developers, and users is crucial for this adaptation 
process, which often occurs under tight deadlines and involves people with varying 
levels of technological expertise (Sturm et al., 2023).

Berente et al. (2021) stress the importance of tailoring tool explanations to the under-
standing level of the receiver, considering their familiarity with the technology and how it 
aligns with their beliefs, objectives, and values. This approach is essential, especially given 
that while there is a general focus on making AI approaches more explainable, most non- 
experts find even transparent (white-box) models difficult to comprehend (Miller, 2019). 
In the case of eThekwini, we found three types of receivers: city leaders and managers, local 
government employees, and the community. The disproportionate expectations of city 
managers resulted in low comprehensibility, which caused misunderstandings between 
the city and UNITAC (Riveiro and Thill, 2021). For local officers, comprehensibility was 
sufficient, as a general understanding of the algorithm was believed to support developers 
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at UNITAC and the deployment of the tool. However, the re-training of the model was not 
possible without coding skills, affecting reliability, generalizability, and accessibility. A new 
user interface could have simplified AI training, enhanced the overall quality of the result, 
and facilitated the daily use of AI models (Li and Chau, 2022). For communities, the focus 
should be on contextualization and traceability for an accurate understanding of the poten-
tial risks of the outcomes of the technology being deployed, rather than on explaining the 
nature and behavior of the AI model (Floridi et al., 2020).

Based on these insights, we reflected on the contribution of these indicators to 
research on responsible AI principles for urban planning, and we elaborated on how 
they can offer practical guidance for designing, implementing, and adopting AI systems.

Theoretical Implications

Our study shows how moving beyond the generic notion of responsible AI helps trans-
lating principles into more practical requirements. First, it advances our theoretical 
understanding of AI ethics within the specific task and application domain of urban plan-
ning. The fit indicators outlined in our model clarify the types of urban planning tasks 
involved and consider the rules and practices of the planning processes into which the 
task is integrated. Through this, it is possible to identify the ethical risks associated 
with using GeoAI for these tasks and determine what checks and balances should be exer-
cised over them. This does not suggest that certain AI tools can simply fit within pre- 
existing frameworks of well-tested and reliable urban governance guidelines (Floridi, 
2020). Instead, AI ethics cannot function in isolation and must be integrated with exist-
ing regulations and policies that address individual and systemic risks in cities. This 
underscores that the endeavor to operationalize responsible AI should not focus solely 
on AI developers with little knowledge of the problem domain (Athey, 2017). Urban 
planning professionals, city leaders, and communities also play pivotal roles in what 
should be understood as a collective effort.

In connection to this, our study also offers insights into how responsible AI must 
situate algorithms and their tasks in the specific local cultural and socioeconomic con-
texts of their users. This is particularly important in an inherently localized and multi- 
stakeholder field such as urban planning. However, just as AI systems advance, urban 
planning evolves and user’s resources, needs and challenges change dynamically. It 
derives that AI-fit is not fixed (Muchenje and Seppänen, 2023) but should be evaluated 
through the stages of algorithmic development (Morley et al., 2020). Responsible AI 
should consider evolving institutional structures and processes; cities, in turn, must 
understand AI as a technology and derive the right ambition for potential applications 
along their digitalization journey (Jöhnk et al., 2021).

Finally, in line with recent literature (Rzepka and Berger, 2018; Sturm and Peters, 
2020), our study contributes to TTF theory by adapting it to the unique technical charac-
teristics of AI. In doing so, we included user- and data-technology fit (Ghasemaghaei 
et al., 2017; Jiang et al., 2020;Russo et al., 2018) in evaluating relevance and usefulness 
of GeoAI systems. Our results confirm these as crucial fit dimensions, at least in the 
context studied. Data availability, accessibility, and quality largely determine AI’s suit-
ability for given tasks. User characteristics affect task- and data-AI fit, especially as 
they affect data flow and planning processes. In addition, we identified the most relevant 
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indicator for each construct. Future research could more systematically develop dimen-
sions for the task-user-data-AI fit constructs.

Practical Implications

The framework employed in this study can help policymakers, AI developers, and urban 
planning practitioners harmonize technical functionalities with the environment in 
which they are embedded.

For example, the development of ever larger AI models, trained on vast datasets, 
promises to deliver both highly sophisticated (reliable) and highly adaptable (generaliz-
able) outputs (Mai et al., 2022). For GeoAI, these models may not only be task-agnostic, 
but also able to work with images of different spatial or spectral resolutions, across a 
variety of environmental conditions and landscape structures, and aware of spatiotem-
poral variations (Li and Hsu, 2022). However, these models require major resource- 
intensive enterprise, making them increasingly unattainable (Ball et al., 2017). This acces-
sibility gap is mostly addressed by focusing on the characteristics of AI, for example redu-
cing the need for specialized computational resources (Rolf et al., 2021) and improving 
diffusion through cloud-based service solutions (Lins et al., 2021). By defining accessibil-
ity as fit indicator, we point to the importance of also considering users’ characteristics 
and needs. As seen in eThekwini, available infrastructure, network speed and bandwidth 
can be a limiting factor. Responsible AI should consider costs, but also technical 
resources for development and deployment, and processes for upkeep, upgrades, and 
scale up. For example, standalone custom software like BEAM may integrate less effec-
tively within an existing corporate structure and be less upgradable compared to open- 
source GIS plug-ins, such as QGIS tools developed in Toulouse and Kumasi (Chen et al., 
2024; Touati et al., 2020). Accessibility also entails fostering AI skills and readiness 
(Jöhnk et al., 2021), and further research could specifically explore ways to improve capa-
bilities in data preparation, data processing, and quality assurance in local governments 
(Engin et al., 2020).

Beyond purely technical progress towards generalizability and reliability, responsible 
AI must be flexible and responsive to the planning and policy processes of its application 
context. Expert reviews, community feedback loops, and validation with ground-based 
data collection support the contextualization of a tool (Blumenstock, 2018). For 
example, in Accra in situ observations and interviews with experts from local institutions 
integrated local knowledge and user requirements in geospatial analysis, addressing their 
impact on mapped communities (Owusu et al., 2021). Adopting inclusive approaches, 
collaboration and local ownership throughout the development and deployment stages 
of AI-systems ensures appropriate traceability and comprehensibility of a model for all 
stakeholders (Micheli et al., 2022).

Limitations and Future Research

The BEAM project was not finalized at the time of the study; therefore, user perspectives 
post-tool completion could reveal additional adoption barriers and enablers. This tool 
was also designed for straightforward tasks. Future research using our framework 
should address advanced AI applications, supporting problem-solving and decision- 
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making, which involve a wider range of users and stakeholders, and raise deeper concerns 
about ethics and their eventual societal desirability.

Additionally, our research relies on a single case study, and remarks some specific 
challenges and barriers associated with AI adoption in African cities, including infra-
structure limitations, poor data availability, inadequate technical expertise and poor 
institutional readiness (Arun, 2020). As for many other digital technologies, portrayed 
as “leapfrogging” conventional development patterns, AI promises to fix some of 
Africa’s chronic problems through efficiency and optimal use of resources (Mengesha 
et al., 2024). By deploying models developed elsewhere and trained on data from 
different contexts, it also threatens to exacerbate existing vulnerabilities and dispropor-
tionately echo historical disadvantages (Ade-Ibijola and Okonkwo, 2023). Therefore, 
responsible AI in Africa deserves dedicated technical and ethical considerations for over-
coming design, development, and implementation challenges (Eke et al., 2023) and our 
research offers contributions to this still emerging research stream.

While these challenges may vary in scale and urgency, they are not unique to African 
cities (Randolph and Storper, 2022). Examining how AI adoption challenges interact in 
different contexts can reveal ethical and policy issues that span cities globally and 
context-specific problems arising from the interplay of global urbanization forces and 
local factors. Comparative case studies from a wider range of geographical areas are 
essential to advance knowledge on AI adoption in urban planning and to generalize 
lessons from our study.

Notes

1. eThekwini Municipality, eThekwini Integrated Development Plan 2020-2021, (eThekwini: 
eThekwini Municipality, 2020) < https://www.durban.gov.za/storage/Documents/ 
Integrated%20Development%20Plans%20IDP%20-%20eThekwini%20Municipality/ 
eThekwini%20Integrated%20Development%20Plan%20IDP%202020%20-%202021.pdf >  
Accessed August 7, 2024

2. Page 9 of Statistics South Africa, Census 2001: Concepts and Definitions. Report no. 03-02-26 
(2001) (Pretoria: Statistics South Africa, 2003) http://www.statssa.gov.za/census/census_ 
2001/concepts_definitions/concepts_definitions.pdf(Accessed August 7, 2024).

3. eThekwini Municipality, Improved Data Integration, Collection and Analysis to Facilitate 
Informal Settlement Action (eThekwini: eThekwini Municipality, 2021) https://www. 
globalfuturecities.org/sites/default/files/2021-11/ISIMS%20City%20to%20City% 
20exchange%20Nov%202021%20%28002%29%20small.pdf(Accessed August 7, 2024).

4. The eThekwini Municipality is driving this transition through the development of an inte-
grated data platform, the Strat Hub, https://strathub.durban.gov.za (Accessed July 22, 2024).

5. UNITAC, Using AI to Map Informal Settlements in eThekwini (2022) https://unitac.un.org/ 
news/unitac-x-ethekwini-using-ai-map-informal-settlements-ethekwini-south- 
africa (Accessed August 7, 2024).

6. In the article, when discussing our findings (Section 4), direct quotations extracted from our 
12 interviews are referenced with a code that links each of the 13 interviewees (two experts 
were interviewed together). The codes are from INT.01 to INT.13. These codes are also used 
in Appendix A, which compares interviewees’ characteristics, and in Appendix B, which 
provides a sample of the most significant coded passages. Verbal consent to reuse these 
data for publication purposes was obtained from all participants and recorded during the 
interviews.

7. For example, through the Prevention of Illegal Eviction and Unlawful Occupation of Land 
Act 19 of 1998.
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Appendix A 
Table A1:  List of interviews and interviewees’ characteristics

ID Background Role Affiliation Municipality Unit
Direct project 
involvement Date

INT.01 Urban 
Planning

Manager UNITAC - Y 28 March 
2023

INT.02 Urban 
Planning

Technical 
officer

eThekwini 
Municipality

Spatial Planning N 3 April 
2023

INT.03 Data Science Technical 
officer

UNITAC - Y 4 April 
2023

INT.04 Geography Manager eThekwini 
Municipality

Human Settlement Y 6 April 
2023

INT.05 GIS Technical 
officer

eThekwini 
Municipality

Corporate GIS Y 13 April 
2023

INT.06 GIS Technical 
officer

eThekwini 
Municipality

Corporate GIS Y 13 April 
2023

INT.07 Technology Manager eThekwini 
Municipality

Economic 
Development

N 14 April 
2023

INT.08 Data Science Technical 
officer

UNITAC - Y 26 April 
2023

INT.09 Urban 
Planning

Technical 
officer

UNITAC - N 10 May 
2023

INT.10 Urban 
Planning

Manager eThekwini 
Municipality

Data, Research and 
Policy Advocacy

Y 1 August 
2023

INT.11 Urban 
Planning

Manager eThekwini 
Municipality

Human Settlement 
Unit

N 3 August 
2023

INT.12 GIS Technical 
officer

eThekwini 
Municipality

Human Settlement Y 10 August 
2023

INT.13 GIS Technical 
officer

eThekwini 
Municipality

Corporate GIS Y 14 August 
2023

Appendix B
Table B1:  Sample of the most significant coded passages
Concept
First-Order Coding Representative Quotations
Data accessibility and flow The most important thing in the beginning, of course, was to get some data to 

understand what we could work with in the first place. Problem was that the 
city had terabytes of data, but the issue was that according to them, due to 
Internet connectivity it was not possible to upload this data anywhere so that 
we could access it. So for months we were in talks of getting a hard drive that 
would be shipped to Europe from eThekwini. (INT.03)

Some of the file size of the imagery was too big for us to send via email or via a 
cloud service, the upload time would have been quite long and with the issues 
of load shedding in South Africa it would not have sufficed. (INT.12)

Data quality The idea that we worked based off of was that the images would be like the ones 
that we were given to train on, that that would be the type of image that it 
would later be run on. But we weren’t told what and how the other images that 
this should also work on were, what their resolution was or so on. (INT.03)

Durban has been flying the whole city boundary since the 1990s. Obviously the 
resolution has changed over time. So, we do understand that it might not be 
able to go back to say the 1995 aerial imagery or the 1990 aerial imagery, it 
might not be high enough resolution. (INT.04)

The issue that we faced was that the image quality and the resolution of those 
images were far more different than the resolution of the 2021 and now the 
2022 images. So they trained them on a lower resolution imagery and then we 
got higher resolution imagery after that. So that’s where most issues came 
about. It was mostly logistical issues of sending the data, but you know also a 
delay on actually finalizing processing. (INT.12)

Variable project contributors Our corporate GIS section has actually taken over from us in running the 
partnership from eThekwini side, so they’re able to make more technical input                                       

(Continued ) 

22 F. TONNARELLI AND L. MORA



Table B1: Continued.
Concept
First-Order Coding Representative Quotations

than I could. But at the same time, the scope of the tool and the user journeys 
seem to have changed a little bit since they’ve taken over. (INT.04)

I think there was mention of some shape files for formal areas that we could have 
done the testing on, but again we haven’t really done anything systematic. We 
didn’t really have time because I was focused on the handover and putting 
everything together for the person taking over. (INT.03)

Dynamic requirement It was trained to pick up small structures, informal settlement structures, and now 
it’s being trained to pick up all structures. So, it’s moved out of the specific 
informal settlement focus. (INT.04)

In commercial areas like our central business district, it does a poor job. Again, it’s 
understandable that it was trained on the informal settlements, and it 
understands them well and it may not understand all the other different types 
of classifications. (INT.13)

Expert validation and local 
knowledge integration

Even with AI you need to use it by deduction, you need to take a human eye or a 
human assessment to look at it because you see in something that’s normal or 
abnormal in it and you have concerns about it.(INT.02)

What I think still needs to happen to ensure that data is reliable is to train the 
model further with our help. As you are aware, there’s quite a lot of structures or 
phenomena that the tool picks which may not really be building structures. In 
some instances, it just picks up a big piece on the side of the road based on the 
shade, as an example. In some instances, it picks up buses, in some instances it 
will pick up many buses. (INT.13)

Output quality To inform your decision making you need additional investigation, additional 
research. Or sometimes you’ll be satisfied. Sometimes you don’t need that 
detail. Sometimes what you’re getting from an AI process is good enough. 
Depending on what you need to use it for. (INT.02)

If you’re looking at 300 and 14, 300 and 15,000 structures, if there is a 1% change 
higher or lower, that’s acceptable, because once a project is selected or a 
settlement is selected and you zoom into it, that’s when more detailed analysis 
can be undertaken. (INT.11)

It’s mostly going to be used for quantitative purposes. I’m not so much qualitative 
but more for as you said in numeration, entities and all those things. (INT.12)

There may be issues in terms of reliability and confidence. People may have more 
confidence in what we’ve generated using a manual process because it gives 
out much more refined, much more accurate building footprints. (INT.13)

Automation potential I do not see us running that manual process of extracting building footprints 
using the LIDAR data with a few QA process that could take us one and a half 
year just to release a comprehensive data. (INT.06)

I think officers were more than willing to use [the tool] because the current 
methodologies have proven to be time consuming and to some extent rather 
inaccurate at times. (INT.12)

What we’ve been able to get out using different processes is of great quality, but 
we should also note and not forget that it’s actually a very manual process and 
it takes extensive number of hours and human effort, while what we get out of 
beam is something that’s quite quicker to get out and it doesn’t really require 
that much human intervention in terms of generating the footprints. (INT.13)

Computing time We are able to map all informal settlements in the city of eThekwini within 
72  hours, so this is something that otherwise would take months and a huge 
team because they have been doing the whole mapping process manually 
beforehand. (INT.01)

Obviously, we were then responsible to do all the technical and practical testing 
to prove that statement correct. One, we have to consider how many working 
hours we are here for during the day. Two, you had to consider other IT factors 
such as network speed etcetera, but I think roughly we’re able to achieve that 
full process within three weeks or four weeks. (INT.05)

This number comes from the 72  hours. Or actually I like the other number, which 
is 80 to 90 seconds per image depending on the complexity of the image. This is 
for the whole city. (INT.08)

Complexity It’s a very straightforward task and we can fulfill this task. (INT.01)

(Continued ) 

JOURNAL OF URBAN TECHNOLOGY 23



Table B1: Continued.
Concept
First-Order Coding Representative Quotations

I would say from a technical perspective it’s not super complicated because this is 
a pioneer project, and the idea of segmentation or buildings is there since a 
long time. (INT.08)

Bottom-up perspective At broad strategic level when you gather information for purposes of determining 
your overall backlog for determining funding at a high level, the actual accuracy 
down to getting it to 100% perfection is not going to happen in any case. So, it’s 
only when, for example, a project becomes a reality, when people actually go 
on the ground to capture information from households that you would get a 
good idea of the exact number of people living there, because at the end of the 
day, that’s what it boils down to: people and families as opposed to an account 
of the structures. (INT.11)

Given the extent of the municipal boundary, given the magnitude of the backlog 
that we have, it would be impossible to have somebody on the ground, and 
covering such a large area and effectively over a short space of time. So, the 
best we can do is use such technology to assist us and to make very broad and 
informed assumptions based on maybe pilots or sample cases to determine the 
number of people or households or families residing in informal settlements 
and capture the growth that’s occurring. (INT.12)

Data detail It is assumed that when using a plane so many meters above the earth, privacy 
sensitivity cannot be breached. But if you’re going to look at things like drone 
imagery, for example, a drone can fly very close. Yeah. Then I think that’s only 
when we can have such conversations. (INT.05)

It’s a pretty transparent kind of data. It’s transparent information. It’s just an 
image, we’re sure that the images were not manipulated or something. (INT.08)

Community engagement We didn’t feel that it was particularly useful to bring community members in to 
discuss this piece of technology, which is assisting us to do a function that we’re 
already doing, but just in a much more expensive and time-consuming way. 
(INT.04)

Generally, when you’re doing something like this, you also need to go to the 
ground and actually speak to those you think you will be assisting. It’s no good 
just developing a model at this level and just assuming that it’s basic function 
will be achieved right at the bottom. So, there was that need for that 
engagement, and it was done. (INT.06)

The communities should be informed, I think this also helps with the 
understanding where data gaps could be. As an example, if you are running a AI 
model to pick up building footprints and some buildings are not picked up in 
the process and you’re making decisions out of that, the communities need to 
be aware that there is that margin of error in the data that is generated. (INT.13)

Interface for image analysis What [UNITAC] was able to deliver was a completely user-friendly solution. It’s a 
literally a step one to three, once you’ve done all your prerequisites of 
downloading the different pieces of software that need to be there and 
installed the tool properly, running it very simple. (INT.05)

It’s definitely easy to use, so with that you have more people that will be able to 
use it because you have sort of guided process, a three-step process for you to 
run the tool. (INT.13)

Interface for model retraining I don’t currently have the understanding to do that. What we were hoping, and 
I’m not quite sure if it’s gone that way, is that there would be a simple interface 
where when you load your aerial imagery, you can tell it whether it’s just to 
analyze or whether it’s to train. And then you could retrain the machine for each 
set ourselves. But I don’t think that it’s at that level. (INT.04)

Retraining is not something that’s been automatically included in the process. It’s 
something that happens in the back end. So that’s the challenge I foresee with 
the tool, it’s retraining it to use new assets of data. (INT.07)

The difference [with corporate products] stays that you get something that is AI 
driven and much more simplified in terms of training your model, building your 
model, and running your model. (INT.13)

Developer-user dialogue I can only tell you my feeling because I don’t know what happened behind the 
scenes on their end. It did seem like most people had their main projects and 
this was kind of a side thing on top of their current work. It was always a bit like 
last minute and seemed a bit improvised. This was my main task. So I was, I felt                                       
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much more invested in it than my counterparts because I could tell that this was 
just one of many things they had on their plate. (INT.03)

I’m not an IT specialist. The concept came from us, but I wasn’t able to contribute 
towards the actual technological development, and I don’t think UNITAC 
wanted that from us. I think they’re had that best and the University of 
Hamburg. (INT.04)

Without a doubt between the municipality and the team in Hamburg this issue 
should have been resolved when the project was handed over. But obviously 
that didn’t happen. (INT.07)

A planning tool needs to have a very deep internal component of people 
internally developing it and ensuring that it talks to the existing systems. 
(INT.10)

We had some feedback loop from the corporate GIS because they obviously know 
better than us. They’re the experts on the city. (INT.08)

Trust in technology The opportunity that exists for African cities, particularly the big metros, is that 
they have a possibility of leapfrogging a lot of cities in the world because of the 
tools that are available. (INT.10)

If we can demonstrate to city officials the benefits of this tool  …  it would be key 
in in winning over officials to accept it. (INT.11)

AI awareness AI being Something that’s new and growing, and we’re definitely at the South of 
Africa, so everything tends to reach us last. Even the perceptions won’t be the 
same. In an organization you’ll have your technical staff right at the bottom, and 
then you’ll have your senior management staff at the top. Your interactions 
technically are not the same, therefore perceptions will not be the same. And 
when new concepts like AI come across people can get excited and make 
assumptions about what it can do. But the technicals of it is something else. The 
science of it is something else. (INT.05)

You either live with the option to consistently retrain for every single year, or you 
strengthen the algorithms and the development of the tool by familiarizing it 
more and more each time so that you wanted to automatically detect over years 
or you have the option to retrain every year. That depends now on a lot of time 
and resources. (INT.06)

I feel that the tool has been oversold to those outside the city while the reality is 
that it doesn’t really function or do what it had promised to do. (INT.10)

Legal and policy framework UN-Habitat has an MOU with eThekwini in place that this data can only be used 
for planning and not for eviction. It’s really sensitive data now, if you provide 
data on informal settlement growing So it’s actually data to see how our 
informal settlements growing, where they are densifying and where they need 
to go specifically with their upgrading measures and programs. (INT.01)

We were told that in South Africa [evictions] wouldn’t be possible. There are 
certain safeguards for people that have to be relocated from informal 
settlements and so on. So, I wonder, you know, how people when you tell them 
that the city now wants to automatically map their buildings from the sky, how 
they would feel about, it if they would even want to participate, if they would 
want to help. (INT.03)

There are decision making structures, ten levels of decisions, that’s how the 
reporting is done. Testing for approval. The reporting on the progress is 
unchanged, the decision making is entrenched in these systems and processes, 
so it’s difficult to remove the people. This is how the structure works and how 
the accountability in the system is allocated. (INT.07)

Existing practices and fora The more effective way of bringing community closer to mapping is to do what 
we call enumeration or community-based mapping and profiling. We do that 
through other organizations like the Community Organization Resource Center. 
They have a lot of expertise in community-based mapping, enumeration 
processes, and we called them in the reference group for the BEAM. (INT.04)

On algorithms and using algorithms for decision making and predicting certain 
things, we also have to be very transparent with that, because that creates a lot 
of challenges because it creates issues of exclusion. You exclude certain people 
if you are just using algorithms and trusting algorithms that they would pick up 
the differences and categories of people in certain ways. So I think for me that’s                                       
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extremely, extremely important that we look at how those processes are done. 
(INT.10)

We did have a launch last year for the tool and we invited various stakeholders to 
participate at the top level management and counselors as well to see how the 
tool works and you know to see how it was developed, how it was done. So 
there has been quite a few stakeholders involved that represents the citizens of 
eThekwini municipality (INT.12)

Digital infrastructure Hardware procurement was a little bit difficult  … ) we just wanted them to 
procure one computer with higher resolution. For us it was a little bit surprising 
because it was not that much RAM and so on, and it was difficult to procure. 
(INT.01)

Remember, we’re sitting here in a third world country, so IT availability, fee, 
resources capacity, availability for funding might not be what you’re used to. 
(INT.04)

The team in Hamburg at least should have had in the discussion to understand 
whether the city had the capacity to immediately run [the tool]. You can also 
imagine that adding the cost of one computer in this project which would be 
able to run the tool would have just ensured that it’s successful in terms of 
implementation. (INT.07)

As we speak, we’re trying to make use of the tool, but the city actually does not 
have in its possession a computer which is meeting the minimum requirements 
to be able to run that tool. Because the AI would require a machine with a very 
large GPU. So, you start to realize that on the technology infrastructure we are 
not as advanced. And also, the way the city is geared up it’s not able to quickly 
respond to owning that tool. It means we have to now look for budget, we have 
to motivate for budget to be able to purchase a computer which is going to be 
able to run the tool. (INT.07)

Capacity for operating the tool I think in terms of staff they have human resources, like with the corporate GIS and 
their Innovate Durban and so on, they have a lot of human resources. (INT.01)

That was one of the reasons that I actually had it transferred to corporate GIS 
because I knew that I personally don’t have the technical skill to interact with 
the tool at that level for maintenance or anything. But I’m hoping that our 
corporate GIS staff will be able to continue to refine and work with the tool 
given what’s been set up so far by the UNITAC team. (INT.04)

Capacity for retraining We have the whole focusing on capacity building and knowledge transfer and 
there to enable people in antiquity or in other South African cities to train the 
modules themselves. For providing them with notebooks and training sessions. 
So, it’s more like really tech driven capacity building to […] train the models 
themselves for when they have new images, if they want to go back in time, if 
they want to train it for, for example, different use cases. (INT.01)

Our GIS technicians are fairly competent  …  but I’m not sure that they have 
highly got the capacity to retrain or do anything like that. Some people would 
probably be able to work with the source code, but even then, I’d be hesitant to 
just let him loose on it, unless we had somebody from UNITAC holding his hand. 
(INT.04)

For training this model, unfortunately, eThekwini doesn’t have that capacity. The 
idea that we came up with in the end is that maybe each year they would have 
to hire a freelancing or a very limited capacity of a data scientist or an expert to 
retrain the model for those images and then they can use it. (INT.08)

There were still issues of training the model, whether the model could be trained 
using the new data without the intervention from UNITAC ambushing that 
process, where as a city we are able to utilize the whole data to be able to train 
the tool. (INT.10)

Code had to be rewritten to train the model. So the skill is not really a skill that is 
easily available within the council at the moment. So in terms of training data 
sets, in terms of adjusting the tool in the back end, definitely the tool need 
either training of staff or identification and hiring of people that already possess 
those skills. (INT.13)

Editability and continued support UNITAC will not employ this project for a longer period, so we hand over the tool, 
hand over the code. (INT.01)
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If they’ve developed a tool, it is fine for them to hand over everything to us. Or do 
we just get the user version where we are just able to operate on the interface? 
Or are we able to go on the back end and do our own sort of inhouse 
development where we tweak and adjust one or two things, so they knew you 
bringing those conversations into play, so that just makes everything more 
complex. (INT.05)

We like the fact that this tool is being developed on an open-source platform 
where we’re not really requiring a lot of funding for us to purchase licenses and 
other things. The challenge with that is that the municipality is so used to 
proprietary software, and it hasn’t really focused on ensuring that the skills to 
work with open-source software. (INT.13)

Scale up and new features The idea was to have one work package “Enhancing the beam tool”, training the 
model for different use cases and typologies in eThekwini, so that the model 
that we to have a good Output as well on on And the CBD area and so on. And 
then we had geographical upscaling in South Africa, and I think that’s 
important. (INT.01)

There’s a common question that does come up, it’s the identification of objects. 
Whether the BEAM tool would now be able to automatically tag certain objects 
and identify them. The answer is no, we’re not at that level yet. Well, I think we 
they still much more scope here in just the training of the data and making sure 
that the AI model does as best it can just to identify primary buildings as initial 
objects, so we’re not at that level. (INT.05)

There’s new data or can it then predict and we don’t have to prepare training data 
all the time? because of course that’s frankly annoying when you’re retraining 
the model each year. (INT.10)

Those skills may not be skills that are present internally whether we make use of 
proprietary or open source, but in terms of the fuel chain what’s more secure in 
the way I see it would be to make use of proprietary. We are exploring the AI 
capabilities within ArcGIS pro. (INT.13)

Appendix C
Table C1:  Secondary data sources
Author Title Year Source

City Plans and Strategies

eThekwini 
Municipality

eThekwini Integrated Development Plan (IDP) 2017/18 to 2021/ 
22. 2020–2021 Review

2020 Government 
Website

eThekwini 
Municipality

Informal Settlement Incremental Upgrading City-Wide Strategy and 
Programme Description

2022 Government 
Website

eThekwini 
Municipality

eThekwini Integrated Development Plan (IDP) 2023/24 to 2027/ 
28. 2023–2024 Review

2023 Government 
Website

Reports and Presentations

eThekwini 
Municipality

Improved Data Integration, Collection and Analysis to Facilitate 
Informal Settlement Action

2021 Project Document

UN-Habitat Durban City Context Report 2019 Project Document
Future Cities South 

Africa
Consolidated Principles for Data Management in the eThekwini 

Municipality
2020 Project Document

Technical Documentation

UNITAC BEAM User Manual 2022 UNITAC Knowledge 
Hub

News Article and Online Presentations

UNITAC Building Smart Tools for Sustainable Cities: UNITAC Hamburg 
Projects

2022 Youtube

UNITAC Using AI to Map Informal Settlements in eThekwini 2022 UNITAC
UNITAC Building and Establishment Automated Mapper (BEAM) 2023 Youtube
Urban AI Enabling Safe and Inclusive Cities in Africa—UN-Habitat-Mapping 

Urban AI Series
2023 Youtube
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