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I. Introduction
The Cairo, the capital of Egypt and home to over 

20 million residents, is a city of contrasts—rich in cul-
tural history but burdened by overpopulation, traffic 
congestion, and infrastructure stress. In response to 
increasing urban challenges, the Egyptian government 
has embarked on several smart city initiatives under 
the broader Egypt Vision 2030 strategy. These efforts 
include the development of Smart Cairo, a multi-phase 
initiative focusing on digital infrastructure, e-gover-
nance, and smart service delivery, positioning Cairo as 
a regional leader in urban innovation [1].

A. Objective of the Study:
The primary objective of this study is to explore 

how blockchain technology can enhance transparen-
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cy, trust, and efficiency in urban governance systems, 
using Cairo as a case study. Specifically, the research 
aims to:

1.	 Assess the effectiveness of blockchain applica-
tions in areas such as land registration, subsidy 
distribution, and digital identity within a large 
urban context.

2.	 Analyze citizen and stakeholder perceptions re-
garding the trustworthiness, accessibility, and 
impact of blockchain-based services.

3.	 Identify barriers and challenges, including dig-
ital exclusion, institutional readiness, and data 
governance issues, that affect the sustainable 
adoption of decentralized technologies in public 
services.

4.	 Offer practical recommendations for policy-
makers and urban planners to integrate block-
chain in a socially inclusive and institutionally 
supported manner.

By achieving these goals, the study contributes to 
the broader understanding of digital urbanism and the 
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evolving role of emerging technologies in smart city 
development.

B. Novelty of the Study:
The novelty of this study lies in its interdisciplinary, 

real-world application of blockchain technology with-
in the context of digital urban governance, specifically 
focused on Cairo, Egypt—a major Global South me-
tropolis [2]. Unlike prior studies that often emphasize 
theoretical potentials or use cases in Western smart cit-
ies [3], this research:

1.	 Combines qualitative and quantitative methods 
(e.g., NVivo thematic coding, stakeholder inter-
views, citizen surveys) to assess the lived expe-
riences and perceptions of blockchain-enabled 
services among diverse urban populations.

2.	 Presents original insights from pilot projects 
involving land registry digitization, subsidy 
tracking, and e-participation, highlighting how 
blockchain impacted trust, transparency, and 
service delivery efficiency.

3.	 Examines socio-political and infrastructural 
challenges, such as digital literacy, access in-
equality, and institutional readiness, that are 
often overlooked in high-tech urban innovation 
discourses.

4.	 Proposes a context-specific model for inclusive 
and ethical blockchain integration in urban gov-
ernance—balancing technological advancement 
with equity, privacy, and policy reform.

This unique blend of empirical fieldwork and tech-
nological analysis provides fresh, localized knowl-
edge that is both theoretically valuable and practically 
actionable for cities in similar development contexts.

C. Blockchain Integration in Urban 
Services

Cairo has begun experimenting with blockchain ap-
plications [4] in several public sectors:

1. Land and Property Registries: 

In collaboration with Egypt’s Ministry of Commu-
nications and Information Technology, pilot block-
chain platforms were tested to digitize land ownership 
records, reducing fraud and legal disputes in property 
transactions [5]. Land ownership in Cairo has histori-
cally been a complex and contested issue. With rapid 
urbanization, informal housing growth, and inconsis-
tent record-keeping practices, the city has faced wide-
spread challenges in managing land titles, property 

boundaries, and ownership disputes. The lack of a uni-
fied, transparent registry system has often resulted in 
legal uncertainty, bureaucratic inefficiency, and oppor-
tunities for corruption. Recognizing these challenges, 
Egypt’s Ministry of Communications and Information 
Technology (MCIT) partnered with municipal authori-
ties and tech stakeholders to explore blockchain-based 
solutions aimed at modernizing the country’s land ad-
ministration system.

The Problem of Traditional Land Registries in 
Cairo

The traditional land registration process in Cairo 
is fraught with inefficiencies and systemic issues that 
hinder transparent and effective property manage-
ment [6]. It relies heavily on manual record-keeping 
and fragmented, paper-based documentation, making 
it prone to loss, duplication, and human error. A ma-
jor challenge is the prevalence of overlapping land 
claims, largely due to inadequate and outdated cadas-
tral mapping. Property transactions are further delayed 
by lengthy bureaucratic procedures that require the in-
volvement of multiple intermediaries, increasing both 
time and cost for citizens. These structural weakness-
es have also created an environment where corruption 
and document forgery are common, particularly in in-
formal settlements and peri-urban areas where legal 
oversight is limited.

2. Subsidy Distribution Systems:

In Cairo, blockchain technology has been explored 
as a tool to enhance transparency and accountability 
in the distribution of food and fuel subsidies—critical 
components of Egypt’s social welfare system [7]. Tra-
ditionally, these subsidy programs have been plagued 
by inefficiencies, including inaccurate beneficiary 
lists, fraudulent claims, and leakage of resources due 
to corruption. By leveraging blockchain’s decentral-
ized and tamper-proof ledger, authorities aimed to 
create a more reliable and auditable system for man-
aging subsidy entitlements. Each transaction—wheth-
er a subsidy allocation or redemption—could be se-
curely recorded and verified in real-time, reducing 
opportunities for manipulation. Smart contracts were 
also introduced to automate eligibility checks and en-
sure that subsidies reached only the intended recipi-
ents. This not only minimized intermediaries but also 
empowered citizens with greater visibility over their 
entitlements. Early pilot programs indicated a notice-
able reduction in fraud and an improvement in deliv-
ery efficiency, marking a significant step toward more 



ISSN 2964-5387 (online) 
Vol 3, No 1, 2024

10

International Journal of Educational Technology and Artificial Intelligence 

equitable and transparent social assistance in Cairo’s 
evolving digital governance landscape.

3. Digital Identity and Voting:

Cairo has also begun to explore the use of block-
chain technology to enhance digital identity systems 
and facilitate secure, verifiable e-participation in civic 
processes. Emerging citizen ID platforms are being 
developed with blockchain-based authentication to 
ensure that individual identities are protected while 
enabling trusted access to digital public services. This 
approach addresses long-standing concerns about iden-
tity fraud and data manipulation in online transactions 
[8]. In parallel, blockchain has been piloted in digital 
voting and public consultation platforms, allowing cit-
izens to participate in surveys, policy discussions, and 
budget planning with full transparency and auditabili-
ty. Each vote or input is cryptographically recorded on 
a distributed ledger, making the process tamper-proof 
and traceable without compromising voter anonymi-
ty [9]. These initiatives aim to strengthen democratic 
participation and institutional trust by offering citizens 
a secure, accessible way to engage with government 
decisions in real time.

II. Mixed-Method Research 
Approach Using NVivo 12

The research methodology employed a mixed-meth-
ods approach [10] to comprehensively assess the role 
of blockchain technology in advancing digital urban 
governance in Cairo. The study incorporated qualita-
tive interviews, quantitative surveys, and document 
analysis, allowing for a multi-dimensional understand-
ing of the opportunities, challenges, and public per-
ceptions associated with blockchain-enabled services.

A. Qualitative Interviews
A total of 30 in-depth interviews were conduct-

ed with key stakeholders involved in Cairo’s digital 
transformation. These included urban planners, gov-
ernment officials from the Ministry of Communica-
tions and Information Technology, IT experts from 
both public and private sectors, and local community 
leaders from informal and peri-urban areas. The inter-
views explored a range of themes, including the design 
and implementation of blockchain pilot projects, chal-
lenges in institutional coordination, technical capaci-
ty, policy frameworks, and the social implications of 
digital inclusion. Stakeholders also shared insights on 
citizen engagement, data governance, and resistance 

to change within bureaucratic structures.

B. Quantitative Surveys
To gauge public sentiment, the study administered 

structured surveys to 600 residents across Greater Cai-
ro, ensuring representation from central urban neigh-
borhoods, informal settlements, and new urban com-
munities. The survey focused on three core areas:

1.	 Public awareness of blockchain and digital ur-
ban initiatives;

2.	 Trust in digital public services, including digital 
ID, subsidy distribution, and property records;

3.	 Access to digital infrastructure, such as internet 
connectivity, smartphones, and digital literacy 
programs.

Results revealed varying levels of digital inclu-
sion, with younger and more educated populations 
expressing greater trust and engagement with block-
chain-based services, while older or lower-income 
groups remained skeptical or digitally marginalized.

C. Document Analysis
To contextualize field findings, a thorough docu-

ment analysis was conducted using official govern-
ment reports, policy white papers, smart city plans, 
and media coverage from 2015 to 2024. These doc-
uments provided insights into the national digital 
transformation strategy, pilot blockchain applications, 
institutional partnerships, and regulatory efforts. Key 
sources included Egypt’s Digital Egypt Vision 2030, 
reports from the Ministry of Planning and Economic 
Development, and case-specific press releases cover-
ing blockchain trials in land registry and subsidy sys-
tems.

Together, these triangulated methods offered a ho-
listic picture of how blockchain is shaping Cairo’s 
urban governance landscape—illuminating both the 
technological advancements and the socio-political 
dynamics at play.

These diverse data sources were triangulated in 
NVivo 12, enabling coding, theme development, and 
visual analysis.

III. Results and Discussion
Blockchain-based registries helped improve trans-

parency in land documentation and public procure-
ment, with 72% of surveyed citizens expressing 
increased trust in digital transactions compared to tra-
ditional paper-based systems.

While e-participation platforms saw increased us-



ISSN 2964-5387 (online) 
Vol 3, No 1, 2024

11

International Journal of Educational Technology and Artificial Intelligence 

age, particularly among youth and tech-savvy profes-
sionals, barriers persisted among older residents and 
those in informal settlements, as shown in Figure 1. 
NVivo coding revealed concerns about digital exclu-
sion, particularly related to limited internet access and 
digital literacy [11].

 

Figure 1. Usage of  e-participation platforms among youth and 
tech-savvy professionals

The bar chart illustrates varying levels of engage-
ment with e-participation platforms across different 
demographic groups. Youth and tech-savvy profes-
sionals showed the highest usage, while older resi-
dents and those living in informal settlements experi-
enced significantly lower participation—highlighting 
digital exclusion concerns tied to internet access and 
digital literacy.

A. Results
1. Bureaucratic Efficiency

Stakeholders reported that blockchain significantly 
reduced time spent on property registration and subsi-
dy verification, cutting processing times by up to 40%, 
as shown in Figure 2. Thematic clusters in NVivo 

showed repeated terms such as “faster,” “no bribes,” 
and “traceable”, as shown in Table 1.

 

Figure 2. Reducing time spent on property registration and subsi-
dy verification, cutting processing times by blockchain

2. Visualization and Analysis in NVivo 12

NVivo’s visualization tools were instrumental in 
highlighting key patterns. For example:

•	 Word clouds illustrated recurring concerns 
around “access,” “trust,” and “data.”

 The word cloud in Figure 3 visually emphasizes the 
most frequently mentioned concerns from qualitative 
data related to blockchain implementation in Cairo’s 
digital urban services. Prominent words include:

•	 “Access” – indicating repeated mentions of ac-
cessibility challenges, especially regarding in-
ternet and digital tools in marginalized commu-
nities.

•	 “Trust” – reflecting concerns and improvements 
in public confidence toward blockchain-based 

Table 1. Thematic clusters identified in NVivo analysisTable 1. Thematic clusters identified in NVivo analysis 

_______________________________________________________________________________ 

Theme  Frequency Illustrative Quotes    Implication 

_____________________________________________________________________________________________________________ 

Faster  High  “Processes are faster now with blockchain.” Indicates efficiency and time  
reduction in services. 

No Bribes Moderate  “We no longer have to pay to push paperwork.” Reflects improved transparency  
and reduced corruption. 

Traceable  High  “Every step is logged — it’s all traceable.” Highlights auditability and trust in  
digital records. 

Trust  Moderate  “I feel more confident using the new system.” Suggests growing public  
confidence in digital governance. 

Access Issues Low  “Older people struggle with the tech.”  Points to ongoing challenges in  
digital inclusion. 

__________________________________________________________________ 

2. Visualization and Analysis in NVivo 12 

NVivo’s visualization tools were instrumental in highlighting key patterns. For example: 

 Word clouds illustrated recurring concerns around “access,” “trust,” and “data.” 

 

Figure 3. Word cloud visually emphasizes the most frequently mentioned concerns from 
qualitative data 

The word cloud in Figure 3 visually emphasizes the most frequently mentioned concerns 
from qualitative data related to blockchain implementation in Cairo’s digital urban services. 
Prominent words include: 
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systems compared to traditional bureaucratic 
processes.

•	 “Data” – highlighting discussions around data 
security, ownership, and governance.

•	 Other notable terms include “transparency,” 
“digital,” “youth,” “identity,” “services,” and 
“inclusion,” suggesting broader themes of cit-
izen engagement, equitable access, and system 
reliability.

These terms were derived from stakeholder inter-
views, survey comments, and policy document anal-
ysis using NVivo qualitative coding. The word cloud 
serves as a summary of core themes shaping public 
and institutional perceptions of blockchain in Cairo’s 
urban governance.

•	 Matrix coding queries compared sentiment 
across demographics, showing that trust in 
blockchain was highest among educated urban 
youth, as shown in Figure 4.

 The image titled “Trust in Blockchain by Demo-
graphic Group” is a horizontal bar chart that visually 

compares the level of trust in blockchain technology 
across four distinct demographic groups. The data in-
dicates that Educated Urban Youth exhibit the highest 
level of trust, approaching nearly 95%. This suggests 
that younger, more digitally literate individuals are the 
most receptive to blockchain initiatives. Older Adults 
show moderate trust, around 60%, likely reflecting 
a mix of curiosity and hesitation toward emerging 
technologies. Less Educated Individuals demonstrate 
slightly lower trust, just below 50%, indicating poten-
tial barriers related to understanding or exposure. The 
lowest level of trust is seen among Rural Residents, 
with less than 40%, highlighting a significant digital 
divide and possibly limited access to reliable infor-
mation or infrastructure. This chart underscores the 
need for targeted outreach and digital literacy efforts 
to ensure equitable participation in blockchain-based 
services.

•	 Charts and graphs mapped thematic evolution 
across interview transcripts and policy docu-
ments, as shown in Figure 5.

 

The image titled “Thematic Evolution Across 
Sources” illustrates how both data sources and key 
themes related to blockchain adoption evolved in Cai-
ro from late 2019 to late 2020. The upper bar chart 
highlights the frequency of data sources used, show-
ing that interviews were the most prominent across all 
time periods, while policy documents contributed less 
consistently. There is a slight decline in overall source 
occurrence over time, suggesting a gradual narrow-
ing of active data collection. Below, the stacked area 

Figure 3. Word cloud visually emphasizes the most frequently 
mentioned concerns from qualitative data

Figure 4. Matrix coding queries compared sentiment across 
demographics

Figure 5. Charts and graphs mapped thematic evolution across 
interview transcripts and policy documents
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chart maps thematic shifts across this timeline. In late 
2019, trust emerged as the dominant theme, reflect-
ing early concerns about transparency and confidence 
in blockchain systems. By mid-2020, usability be-
came the focus, likely in response to user experiences 
during implementation phases. Toward late 2020, in-
clusion gained prominence, indicating growing atten-
tion to digital equity and access among marginalized 
groups. Together, these visuals demonstrate not only 
a change in what was being discussed but also in who 
was involved and what concerns became central as the 
blockchain pilot matured.

B. Discussion
1.  People’s Expectations

Citizens and stakeholders in Cairo express high 
expectations from blockchain and digital transforma-
tion initiatives. They hope for greater transparency, 
faster public services, reduced corruption, and more 
inclusive access to government platforms. At the same 
time, there is a strong demand for user-friendly sys-
tems that ensure no one—especially rural or less-edu-
cated groups—is left behind.

1. Increased Trust and Transparency

•	 As shown in the bar charts and thematic visuals, 
citizens—especially educated urban youth—ex-
pect blockchain to reduce corruption, increase 
the traceability of processes, and foster trust in 
digital transactions, particularly in land registra-
tion and subsidy systems.

•	 The 72% trust increase mentioned in the earlier 
graph demonstrates a strong desire for systems 
that are transparent and secure.

2. Improved Efficiency and Reduced Bureaucracy

•	 The NVivo-coded themes such as “faster,” “no 
bribes,” and “traceable” reveal expectations for 
faster service delivery and a reduction in manu-
al, paper-based inefficiencies.

•	 The 40% reduction in processing time report-
ed by stakeholders highlights the public’s hope 
for a streamlined experience when dealing with 
government services.

3. Inclusive Access to Services

•	 Despite enthusiasm from tech-savvy groups, 
charts also show concerns about digital exclu-
sion, especially among rural and less-educated 
populations.

•	 People expect not just efficiency, but equity 
in access—ensuring all demographic groups, 
including older adults and rural residents, can 
benefit from these systems.

4. Usability and Policy Alignment

•	 The thematic evolution graph shows increasing 
mentions of usability and inclusion over time, 
especially in mid-to-late 2020, suggesting peo-
ple expect that blockchain systems should be 
easy to use and integrated into policy frame-
works that consider local needs.

5. Accountability from Government

•	 The strong presence of policy documents and 
their alignment with interviews indicates an ex-
pectation that government bodies will be held 
accountable through transparent records and 
consultative processes, including e-participa-
tion platforms.

2. Challenges and Ethical Considerations

Cairo’s digital transformation, while promising, 
faces several challenges:

•	 Digital Divide: The digital divide in Greater 
Cairo remains a significant barrier to the wide-
spread adoption of digital governance tools. 
While urban centers and younger populations 
have greater access to smartphones and stable in-
ternet connections, many residents in peri-urban 
and informal settlements struggle with limited 
or unreliable connectivity. Moreover, disparities 
in digital literacy mean that not all citizens are 
equipped to navigate online platforms or engage 
with blockchain-based services. This uneven 
access hampers the inclusivity and effectiveness 
of digital initiatives, particularly for vulnerable 
groups such as older adults, low-income house-
holds, and rural communities, reinforcing exist-
ing social and economic inequalities.

•	 Data Privacy: Concerns surrounding citizen data 
privacy and security are a growing challenge in 
the implementation of decentralized technol-
ogies like blockchain. While such systems are 
often promoted for their transparency and im-
mutability, many citizens remain apprehensive 
about how their personal data is being collected, 
stored, and shared. The lack of clear regulatory 
frameworks and public communication exacer-
bates these fears, particularly in contexts where 
digital literacy is limited. People worry about 
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surveillance, unauthorized access, and the long-
term implications of permanent data records. 
Without adequate safeguards, ethical standards, 
and mechanisms for user consent, these con-
cerns risk undermining public trust and partic-
ipation in digital governance initiatives.

•	 Institutional Capacity: Institutional capacity 
plays a critical role in the successful integration 
of blockchain technologies into public gover-
nance systems. Implementing blockchain is not 
merely a matter of adopting digital tools—it de-
mands a robust foundation of skilled personnel, 
supportive institutional structures, and compre-
hensive regulatory frameworks. Many public 
sector institutions, especially in developing ur-
ban contexts like Cairo, face challenges such as 
limited technical expertise, outdated bureaucrat-
ic processes, and resistance to change. Effective 
adoption therefore requires capacity-building 
initiatives, including staff training, cross-sector 
collaboration, and reforms that align institution-
al practices with the principles of transparency, 
decentralization, and accountability. Without 
these systemic changes, the potential benefits of 
blockchain—such as improved service delivery, 
fraud reduction, and citizen trust—may remain 
unrealized.

IV. Conclusion
Cairo’s use of blockchain and digital tools 

illustrates the growing relevance of digital urbanism in 
complex megacities. The combination of technology 
with evidence-based research using NVivo 12 enables 
a clearer understanding of citizen experiences and 
institutional performance. For cities with similar 
demographic and infrastructural challenges, Cairo 
offers a compelling case of how emerging technologies 
can support more equitable, efficient, and transparent 
urban governance—when combined with thoughtful 
research and inclusive policy planning.

The integration of blockchain technology into 
urban governance, as explored through the case of 
Cairo, demonstrates promising potential to improve 
transparency, reduce corruption, and streamline 
service delivery—particularly in land registration, 
subsidy distribution, and digital identity management. 
Stakeholder insights and citizen feedback indicate 
increased trust in digital systems, especially among 
educated and tech-savvy populations. However, 
challenges such as digital divides, concerns over data 
privacy, and limited institutional capacity underscore 

the need for holistic implementation strategies.
The implications of this study are significant: to 

fully leverage blockchain’s transformative power, 
governments must invest in digital infrastructure, 
promote inclusive digital literacy programs, and 
develop robust legal and ethical frameworks. Moreover, 
interdisciplinary collaboration between technologists, 
urban planners, policymakers, and communities will 
be essential to ensure that blockchain systems are not 
only technically sound but also socially equitable and 
sustainable in the long term.
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