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ABSTRACT

The fundamental protocols of networks provide the indispensable basis for communication networks in our digital
era. They enable these systems and devices to exchange data seamlessly, even though they are diverse by nature.
Technological development in Uganda happens at a fast pace, which requires the bare minimum of basic
information, knowledge, and relevance of the Internet Protocols to support socioeconomic Darwinism. This article
will delve into the intricacies of Ugandan network protocols, highlighting their role in safeguarding various
technical services. This article aims to examine various tasks and duties associated with a technology, such as data
transmission, its compatibility with other systems, and its broad support for emerging services like audio/video
streaming and real-time communication. Furthermore, it frequently entails combining network protocols into
protocol suites, either in the form of the TCP/IP (Transmission Control Protocol/Internet Protocol) or OSI
(Open Systems Interconnection) model. Network protocols present numerous opportunities and challenges in
Uganda. Examples include limited infrastructure, restricted rural connections, and financial constraints. Other
than that, the report deals with some security issues caused by protocols and emphasises the importance of strong
security measures like encryption, authentication, integrity verification, and access control protocols to protect
Uganda's digital infrastructure. We utilised relevant published data (2004—2014) from diverse, reliable databases.
This highlights the significant role that network protocols play in Uganda's technological progress. They
emphasise the need for parties to adopt safe communication tactics in conjunction with the implementation of
network security best practices. This will ensure that there is a permanent extension and owner data in a digital
context.
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INTRODUCTION
Network protocols are vital for the smooth can thwart cyber attacks and protect private data
functioning of modern communication systems, with the priority of networking security best
which operate effectively and efficiently [17. practices and secure communication protocol
Conventions and established standards govern the implementation. The network protocols are a group
structure, communication, understanding, and of standards and laws that allow
interchange of information within the device. The intercommunication between the PCs and other
network protocols are the significant assets that devices, too. This classification specifies the rules
technology uses to expand in Uganda, bring more over the networks for data writing, transmission,
people online, and enable fast and reliable internet reception, and comprehension. This principle is what
infrastructure [27]. However, security issues extend makes communication and collaboration possible
beyond those related to availability, veracity, among  devices  with  different  purposes.
privacy, and consistency. Strong  security Understanding the basics of network protocols
mechanisms like encryption, authentication, data would enable you to secure dependable connections,
integrity verification, and access control systems can avoid data breaches, and speed up the process. The
effectively address security problems [87]. Uganda internet is the driver of both social and economic
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growth in Uganda. Promoting fresh approaches,
delegating greater authority to the people, and
reducing digital gaps are just some of the things we
can do with strong network standards. We conduct
a horizontal analysis of network protocol principles,
examining their role in facilitating communication
among connected devices and systems in Ugandan
computer networks. Network protocols are the
foundation of modern communications systems that
keep diverse devices interconnected across multiple

networks. They serve as common rules and
acceptances that provide mechanisms for data
transport, reception, and processing among

machines in the network. These protocols specify
what information will be sent, when, in what order,
how many errors will be tolerated, etc. They provide
guidelines for data transmission that makes it fast,
flawless, and trouble-free. The network protocols
make it possible to create a common language and
protocol for all the connected devices, thus ensuring
that they understand each other without any
ambiguity. Fundamental elements of network
protocols include standardisation, which guarantees
compatibility among different systems and devices,
and parsimony and optimisation, which maximise
resource usage through methods like data
compression, traffic management, and congestion
control. Many protocols design important aspects of
network  communication  security, such as
authentication, encryption, and access control. These
measures primarily aim to safeguard data from
unauthorized access, interceptions, or modifications
during transmission. There are a number of
protocols in computer networks that make it
possible to exchange and transport data and services
on networks, such as LANs and WANSs, that include
the Internet as a whole [4]. Define a standard
protocol layer for communication between different
devices, applications, and services that bring about
creativity, teamwork, and activities that are product-
oriented in the digital space. Protocol suites
primarily aim to establish a structured framework
for organizing and comprehending the rules of
devices' specified protocols. In the later seventies,
the International Organisation for Standardisation
(ISO) proposed the theory of Open Systems
Interconnection (OSI), a model that views network
communication as a materialisation of seven layers.
This model enables us to figure out how data flows
through a network, beginning from one device to
another. The physical layer is a layer that controls
the physical transmission of data among the
network's media. Layer 2, also called the Data Link
Layer or the Link Layer, provides for connection
establishment, maintenance, and disconnection
between neighbouring nodes of the local networks.
Layer 3, or the network layer, deals with the
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addressing, the routing, congestion control, and
packet sequencing. Layer 4, known as the Transport
Layer, guarantees device-to-device communication
at both the sender and receiver ends. Layer 5 (the
session layer) is responsible for the creation,
operation, and termination of sessions between
devices. Data undergoes encryption, compression,
and translation on Layer 6, the Presentation Layer.
The application layer, which is the seventh level of
the network, provides services for applications and
end users. This includes protocols such as emailing,
file transfers, web surfing, and other high-level
operations that cut across the general population.
Each OSI architecture unit interacts with the layers
next to it to transmit information from one end to
the other. This allows for improved interworking,
adaptability, and ease of adjustment during network
creation and establishment. Developed in the 1970s
and 1980s, the TCP/IP protocol suite encompasses
the entire internet operation and is present in the
vast majority of computer networks. The TCP/IP
protocol suite includes essential and significant
protocols like TCP  (Transmission Control
Protocol), IP (Internet Protocol), ICMP (Internet
Control Message Protocol), UDP (User Datagram
Protocol), and IPsec (Internet Protocol Security).
These protocols are for datagram delivery, network
diagnostics, and security purposes. Unlike the OSI
conceptualization as a strict seven-layer hierarchy,
the TCP/IP architecture is technologically more
versatile and conducive to network packet
communication. It encapsulates the data into
packets, along with the underlying IP protocol for
routing and arrival. Unlike the latter, though, TCP
guarantees higher application stability, including
more error correction mechanisms. Open Systems
Interconnection (OSI) is a conceptual framework
that divides up the duties of the operations of a
computing or communication system into seven
levels. A specific function assigns each layer, and the
interconnection of  these layers  simplifies
communication from beginning to end. The physical
layer aims to provide mechanisms for data
transmission across the distributed network
medium, such as modulation, line encoding, and bit
synchronization. The data link layer is the layer that
should have data transfer directly in a reliable
manner. It includes breaking data into frames,
performing error detection and repair, as well as
flow control. It executes framing, governance,
interference, and allocation of access to the physical
media, as well as conflict resolution using techniques
such as CSMA/CD. The third layer, the network
layer, fulfils the tasks of addressing, routing, and
forwarding data packets over a variety of networks
to which the devices are connected. It implements a
logic routing system, i.e., IP addresses, for uniquely
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distinguishing devices and establishing the fastest
route for data transmission. The transport layer's
tasks include error checking and data transmission
between source and destination devices with flow

control, segmentation, and data  package
reassembling. The session layer is in charge of
creating, maintaining, and terminating
communication sessions, which means session

synchronization, checkpointing, and recovery among
the devices to ensure safe data movement. It helps to
keep sessions, data sync, and maintenance up to date
in order to facilitate consolidated and direct data
flow. The presentation layer is responsible for
carrying out data translation, encryption, and
compression. The presentation layer transmits data
in a format that the destination device can
understand, accompanied by encryption and
decryption procedures to safeguard unauthorised
devices. It also facilitates data representation and
transformation, which involves data conversion into
character sets, encoding schemes, and various
document formats. To proceed, the application layer
(Layer 7) provides networking services to both the
applications and those in the network. It hides the
complexity of these application-specific protocols
and data formats and acts as an intermediary
between the user and the network it interfaces with,
thereby allowing the multiplicity of applications to
communicate with each other notwithstanding the
underlying network format.

Role of Protocols in Data Transmission
Network protocols play a crucial role in facilitating
data transfer over computer networks by
establishing rules and standards for data formatting,
transmission, and processing. They ensure reliable
and effective communication between devices [5].
Packet formatting involves adding headers and
trailers to data payloads, which contain control
information like sequence numbers, error-checking
codes, and source and destination addresses.
Network devices correctly recognise, route, and
process packets by establishing the form and content
of these headers and trailers through these
protocols. Network devices transfer data packets
across networks through a process known as pattern
transmission, which involves addressing methods,
routing algorithms, and packet-switching techniques
[4]. Protocols regulate the transfer of packets from
the source device to the destination device,
guaranteeing the accurate and efficient transmission
of data. Network protocols integrate error detection
and repair systems to guarantee data integrity and
dependability. These systems identify faults like
packet loss, corruption, or duplication and take the
necessary steps to limit their effects. Checksums,
cyclic redundancy checks (CRC), and
acknowledgment mechanisms aid in identifying and
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resolving transmission issues, guaranteeing the
precise and corruption-free transmission of data.
Interoperability and Compatibility
Network protocols are crucial for interoperability
and compatibility across various devices, operating
systems, and network technologies. They ensure
that devices from different manufacturers can
communicate and share data without issues,
providing a common vocabulary for communication
[67. For example, the TCP/IP suite, the foundation
of the internet, enables devices running on various
operating systems to interact transparently.
Standardised protocols also enhance the integration
of heterogeneous systems. Organisations often use a
combination of hardware and software solutions
from various suppliers to meet their requirements in
complex network settings. Standard protocols make
it easier to integrate these systems, allowing them to
collaborate harmoniously. In the context of a
business network, standardised protocols allow
routers, switches, firewalls, and servers from various
manufacturers to communicate data smoothly and
work together to provide network services.
Interoperable protocols ensure seamless data flow
across devices, independent of the underlying
hardware or software platforms. This is especially
important in settings where data flow is necessary
for commercial activities, collaboration, and idea
generation. In healthcare, standardised protocols
enable secure communication of patient data
between medical devices, EHR systems, and hospital
information systems, leading to improved patient
care and clinical results [7]. Overall, the
interoperability and compatibility provided by
network protocols are essential for -cultivating
communication, cooperation, and creativity in the
modern world.
Support for Advanced Services

Network protocols are essential for providing
complex services and applications that enhance the
digital  experience. =~ They  enable efficient
transmission of multimedia material, such as audio
and video streams, via Internet Protocol (IP)
networks. These protocols enable adaptive bitrate
streaming, content delivery optimisation, and real-
time synchronisation, improving the quality and
dependability of multimedia streaming services.
Protocols like SIP and WebRTC enable real-time
communication services like audio and video
conversations, instant messaging, and video
conferencing [87. These protocols enable seamless
communication and collaboration across various
devices and  platforms. Cloud  computing
infrastructures, including TCP/IP, HTTP, and
HTTPS, are the backbone of cloud computing
infrastructures. These protocols ensure the safe and
fast flow of data between client devices and cloud
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services, ensuring data encryption, authentication,
and session management.

Challenges and Opportunities in Uganda
Uganda is experiencing significant growth in digital
connectivity, which presents both obstacles and
opportunities for its socio-economic development.
One of the main issues is poor infrastructure,
particularly in rural areas, which hinders access to
essential services like cell networks and internet
connectivity [97. This lack of infrastructure restricts
the prospects for economic growth and development
in these areas.

Rural connectivity gaps are also a significant issue,
with physical constraints, low population density,
and insufficient investments contributing to weak or
non-existent connectivity. This digital gap makes it
difficult for rural populations to access essential
services, education, healthcare, and economic
opportunities. Affordability is another significant
challenge for many Ugandans, especially those
living in households with low incomes. The high
costs of internet connections and
telecommunications  services limit access to
information, education, and economic opportunities,
perpetuating  socioeconomic  inequality  and
hindering overall growth [107]. To address these
challenges, Uganda needs to invest in resilient

network infrastructure, including expanding
broadband coverage, deploying mobile networks in
rural areas, and upgrading existing

telecommunications infrastructure. This will help
close the digital divide, enhance access to digital
services, and open up socio-economic possibilities for
all of its population.
Promoting ICT literacy and skill development is
crucial for Ugandans to harness digital technology
for economic and social development. Initiatives
focusing on digital literacy training, vocational
education, and skill development can equip
individuals with the necessary information and skills
to navigate the digital landscape [117].

Furthermore, Uganda's rapidly developing digital
ecosystem provides an environment conducive to
innovation and entrepreneurship. Supporting local
entrepreneurs, incubators, and innovation centres, as
well as research and development in ICT, can help
generate new  opportunities for  economic
diversification ~ and  competitiveness.  Lastly,
collaboration between the government, commercial
sector, civil society, and international organisations
is essential for overcoming the challenges faced by
Uganda in digital connectivity and achieving
sustainable development objectives.

Importance of Network Protocols in Modern
Communication Systems

Network protocols are critical in contemporary
communication systems, particularly in Uganda,
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where digital connectivity is rapidly increasing and
plays a significant role in  socioeconomic
development. These protocols enable communication
between devices and systems and facilitate resource
sharing, data interchange, and individual
collaboration. In Uganda, network protocols are
essential for bridging geographical divides,
facilitating information sharing, and boosting
collaboration.
Resilient network protocols, such as TCP/IP, are
necessary to ensure dependable internet connectivity
in the country. These protocols allow devices to
connect with one another and share data over global
networks, making internet access essential for
education, healthcare, business, and government
[1]. They also facilitate business and trade by
allowing for supply chain management, e-commerce
transactions, and collaboration between partners and
customers. Protocols like HTTPS protect the
security and integrity of online transactions,
promoting confidence in digital transactions and
protecting sensitive information. Network protocols
are critical for bridging Uganda's digital gap and
promoting digital inclusion. They enable individuals
and communities to access Information, education,
healthcare, and government services online,
especially in rural and underserved areas. Inclusive
network protocols ensure that all segments of
society can experience connectivity [127]. Network
protocols also promote technological innovation by
providing a  standardised  framework  for
communication and data exchange. Protocols like
MQTT and CoAP support IoT applications, smart
agriculture, and  environmental = monitoring,
contributing to Uganda's sustainable development
goals. To increase the level of national security and
governance in Uganda, network protocols are
required. They allow information exchange,
cooperation, and emergency response, as well as
secure communication networks for government
agencies, law enforcement agencies, and defence
organizations. Protocols such as IPsec and TLS
protect  the confidentiality, integrity, and
authenticity of sensitive government
communications and national interests, as well as
safeguard against cyber threats. Lastly, network
protocols support education and research initiatives
in Uganda. They enable access to online educational
materials, e-learning platforms, and research
databases, allowing students, researchers, and
academics to collaborate and share knowledge.
Protocols like DNS and HTTP make it easier to
access online libraries, journals, and educational
resources, fostering continuous learning and
building  capacity within Uganda's academic
community [137.
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The significance of network protocols in
Uganda's technological development
Network protocols play a crucial role in Uganda's
technological growth, as they serve as the
foundation of the country's digital infrastructure.
The increasing penetration of the internet,
advancements in  mobile  connectivity, and
government initiatives to promote ICT literacy and
innovation drive this growth. Network protocols
enable connectivity between devices and systems
within Uganda's digital ecosystem, providing a basic
framework for data transmission and communication
[147. They are essential for accessing information,
education, healthcare, government services, and

economic opportunities across the nation.

Network  protocols  support  the internet
infrastructure by facilitating data and
communication between local and worldwide
networks. Protocols like TCP/IP facilitate the
routing, addressing, and transmission of data
packets across the internet, allowing Ugandans to
access online resources, connect with people
globally, and participate in the global digital
economy. They also promote innovation and
entrepreneurship by providing standards and
conventions for communication and data exchange,
enabling developers, startups, and entrepreneurs to
create new services, applications, and solutions that
utilise the potential of digital connections [15].
Network protocols play a significant role in bridging
the digital divide and fostering digital inclusion.
They enable individuals and communities,
particularly those living in underserved and rural
regions, to engage in the digital economy and access
important services such as education, healthcare,
banking, and government information. Initiatives
such as community networks, public Wi-Fi hotspots,
and mobile connectivity programmes use network
protocols to provide access to underserved groups,
promoting social equality and inclusion. Network
protocols are essential for improving the quality of
government services and governance in Uganda.
They enable efficient and transparent collaboration

among  government  agencies, enabling e-
government platforms, online service delivery,
digital identification, and citizen engagement
programs. Protocols like HTTPS and SSL/TLS
protect the security and integrity of online
transactions and communications, creating
confidence and accountability in government

processes [16]. Network protocols are also vital for
enhancing national security and protecting against
cyber threats in Uganda. They enable effective
coordination, information sharing, and cyber defense
capabilities by providing secure communication
channels for defence, law enforcement, and
intelligence agencies. Protocols like IPsec and VPN
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ensure the confidentiality, integrity, and authenticity
of sensitive government communications, protecting
national interests and critical infrastructure from
cyber attacks and espionage. Lastly, network
protocols support education and research in Uganda.
They enable students, researchers, and academics to
cooperate, access information, and improve
knowledge in various subjects through online
resources, e-learning platforms, and research
databases.

Relevance of Network Protocols in Uganda
Network protocols play a crucial role in Uganda's
technical ~ environment and  socio-economic
development. They facilitate = communication
between devices and systems, allowing them to
share data and work together. This is especially
important in areas such as connectivity, economic
growth, innovation, government services, education,
capacity building, and healthcare [177]. Connectivity
and internet access are essential for establishing and
maintaining connectivity between devices and
systems, allowing individuals, companies, and
government organisations to access the internet.
Protocols like TCP/IP form the foundation of
Uganda's internet infrastructure, enabling local and
global networks to communicate and transmit data.
These protocols are particularly important in
bridging the digital divide and promoting digital
inclusion, as access to information and online
services is increasingly necessary for education,
healthcare, commerce, and governance. Network
protocols also support economic growth and
innovation in Uganda's digital economy, enabling
the creation of new services, applications, and
solutions that leverage digital connectivity.
Examples of innovative technologies include mobile
applications, e-commerce platforms, IoT devices, and
smart infrastructure. The thriving startup ecosystem
in Uganda showcases the importance of network
protocols in addressing local challenges and meeting
market demands. Network protocols further support
government services and governance, facilitating
efficient and transparent interactions between
government agencies. They facilitate the digitization
of government operations, providing accessible and
focused services for citizens. Initiatives like the
National Backbone Infrastructure Project and secure
communication protocols for online transactions
reflect the significance of network protocols in
supporting these services.

Network protocols and security implications in
Uganda

Network protocols play a crucial role in Uganda's
digital infrastructure, ensuring the availability,
integrity, and confidentiality of data and
communication. These protocols enable devices and
systems to share resources, perform collaborative
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tasks, and exchange data. However, vulnerabilities
and flaws in network protocols can lead to
cybersecurity hazards and concerns. Confidentiality
risks are significant, as they can lead to unauthorised
access and eavesdropping on sensitive information.
In Uganda, where protecting personal, financial, and
sensitive government information is of utmost
importance, weaknesses in network protocols can
lead to data breaches and privacy violations [187.
Protocols like HTTP can transmit data in plaintext,
while encryption measures like HT'TPS or VPN can
prevent interceptions and compromises. Integrity
risks occur when hostile actors alter or tamper with
data packets during transmission, leading to data
corruption or manipulation. In Uganda, maintaining
data integrity is essential for ensuring the quality
and dependability of information in essential systems
like healthcare, banking, and government services.
Attacks on network protocols that compromise data
integrity can have serious consequences. Protocols
like TCP/IP do not naturally include procedures for
verifying data integrity, making them susceptible to
modification or manipulation by malicious actors.
Malicious actors may also abuse network protocols
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to launch denial-of-service (DoS) or distributed
denial-of-service ~ (DDoS)  attacks, disrupting
network services and lowering their availability.
Availability risks are significant in Uganda, where
reliable access to online services, government
platforms, and vital infrastructure is crucial for
economic growth, social inclusion, and public safety.
Protocols such as TCP/IP are vulnerable to DoS
and DDoS attacks, which involve flooding network
resources with excessive traffic or exploiting
protocol weaknesses to deplete system resources and
render services inaccessible to legitimate users.
Secure  communication  protocols,  including
authentication, integrity verification, and encryption,
are essential for alleviating the security implications
associated with network protocols. Organisations
should prioritise implementing protocols such as
HTTPS, IPsec, TLS, and SSH to protect sensitive
data, confidentiality, integrity, and availability of
network communications. By using  secure
communication protocols, organisations in Uganda
can improve network security, protect themselves
against cyber threats, and protect vital systems and
data from unauthorised access and exploitation.

CONCLUSION

This article analyses the impact of network
protocols  on  Uganda's security  stance,
socioeconomic development, and technical landscape.
To ensure efficient data transfer, effective
communication, and seamless cooperation between
devices and systems, it is essential to establish
certain protocols. When defining standardised
communication norms and conventions, they
highlight the importance of these standards in
improving the transfer of data, fostering
compatibility across different systems, and allowing
sophisticated services such as multimedia streaming
and real-time conversation. In Uganda, network
protocols face many issues, including as inadequate
infrastructure, limited rural access, and challenges in
generating  revenue  from  their  services.
Implementing more rigorous criteria allows for the

removal of restrictions on connectivity, promotes
greater access to digital resources for all individuals,
and expedites socioeconomic advancement. In
Uganda, network protocols have security
implications ~ that  encompass  dangers  to
confidentiality, integrity, availability, and
authentication. To minimise the risks associated
with these vulnerabilities, companies should
prioritise implementing secure communication
protocols and network security best practices, such
as encryption, authentication, integrity verification,
and access control methods. The assessment of
network protocols in Uganda underscores the
critical role these protocols play in promoting digital
inclusion, enhancing technology, and safeguarding
sensitive information inside the country.

REFERENCES

1. Kanellopoulos, D, Sharma, V.K.,
Panagiotakopoulos, T., Kameas, A.
Networking Architectures and Protocols
for IoT Applications in Smart Cities:
Recent Developments and Perspectives.

Electronics. 12, 2490 (2023).
https://doi.org/10.8390/electronics 121124
90

2. Bowman, W.: Technological Distribution in
Uganda: Information and Communications
Technology and the State in an Eastern
African Nation. Review of Policy Research.
36, (2019).
https://doi.org/10.1111/ropr.12358

13

3. Ngesa, J.: Tackling Security and Privacy
Challenges in the Realm of Big Data
Analytics. World Journal of Advanced
Research and Reviews. 21, (2024).
https://doi.org/10.80574/ wjarr.2024.21.2.
0429

4. El-Saba,
Protocols.
(2021)

5.  Gerodimos, A., Maglaras, L., Ferrag, M.A,,
Ayres, N, Kantzavelou, I.: IoT:
Communication protocols and security
threats. Internet of Things and Cyber-
Physical ~ Systems. 3, 1-13 (2023).

M.: Data Networks & Their
Presented at the October 15

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited



https://www.inosr.net/inosr-experimental-sciences/

10.

11.

https://doi.org/10.1016/].i0tcps.2022.12.0
03

Belli, D., Barsocchi, P., Palumbo, F.:
Connectivity Standards Alliance Matter:
State of the art and opportunities. Internet
of Things. 25, 101005 (2024).
https://doi.org/10.1016/}.10t.2028.101005
Vos, J.F.J., Boonstra, A. Kooistra, A,
Seelen, M., van Offenbeek, M.: The
influence of electronic health record use on
collaboration among medical specialties.
BMC Health Services Research. 20, 676
(2020).  https://doi.org/10.1186/512913-
020-05542-6

Saini, T., Sharma, P., Tanwar, J., Alsghier,
H., Bhushan, S., Alhumyani, H., Sharma, V.,
Alutaibi, A.: Cloud-based video streaming
services: Trends, challenges, and
opportunities. CAAI  Transactions on
Intelligence Technology. 9, n/a-n/a (2024).
https://doi.org/10.1049/cit2.12299

Abaho, E. Aguma, D. Beronda, J,
Nkambwe, I, Obang, H., Kituyi, G.: E-
Booster Uganda: Towards an Inclusive
Digital Economy in Uganda Through
Provision of ICT Services to The
Underserved and Unserved Communities.
(2024)

Luz, A., Kayode, S. Frank, E.. Digital
Inequality: Examining the unequal access to
digital technologies and the resulting
disparities in opportunities, resources, and
information. (2024)

Chama, A., A., S.: Digital Literacy Skills of
Teachers: A Study on ICT Use and
Purposes. Qeios. 28 (2023).

https://doi.org/10.32388/7VMIK7

12.

13.

14.

15.

16.

17.

Echegu and Agwu

Gizaw, Z., Astale, T., Kassie, G.M.: What
improves access to primary healthcare
services in rural communities? A systematic
review. BMC Primary Care. 23, 313 (2022).
https://doi.org/10.1186/512875-022-
01919-0

Neerari, S., Naik, U., Machado, S.: Remote
Library Platforms for Accessing Electronic
Resources. Presented at the November 21
(2023)

Faturoti, B.. Online learning during
COVID19 and beyond: a human right based
approach to internet access in Africa.
International Review of Law, Computers &
Technology. 36, 68—90 (2022).
https://doi.org/10.1080/13600869.2022.20
30027

Soltanifar, M., Hughes, M., Gocke, L.
Digital Entrepreneurship. Impact on
Business and Society. (2020)

Albshaier, L., Almarri, S., Hafizur Rahman,
M.M.: A Review of Blockchain’s Role in E-
Commerce Transactions: Open Challenges,
and Future Research Directions.
Computers. 18, 27 (2024).
https://doi.org/10.8390/computers130100
27

Alderwick, H., Hutchings, A., Briggs, A,
Mays, N.: The impacts of collaboration
between local health care and non-health
care organizations and factors shaping how
they work: a systematic review of reviews.
BMC Public Health. 21, 753 (2021).
https://doi.org/10.1186/512889-021-
10630-1

. Saturday, B., Nyamwire, B.. Towards
Effective Data Governance in Africa
(Progress, Initiatives and Challenges).
(2023)

14

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited


https://doi.org/10.59298/INOSRES/2024/133814.000

