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Abstract- Cross-border collaboration in
telecommunications has emerged as a critical
enabler of economic integration, digital inclusion,
and regional development across Sub-Saharan
Africa. Given the continent’s vast geography, diverse
regulatory environments, and infrastructural
disparities, successful telecom projects increasingly
rely on coordinated efforts among multiple
stakeholders across national borders. This systematic
review explores existing literature on cross-border
collaboration in telecom infrastructure, service
delivery, and regulatory harmonization within Sub-
Saharan Africa. Using the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines, peer-reviewed articles, policy
documents, and institutional reports published
between 2000 and 2024 were analyzed to identify key
trends, barriers, enablers, and outcomes of regional
cooperation. The findings reveal that collaboration
has predominantly taken the form of public-private
partnerships, intergovernmental agreements, and
regional initiatives such as the One Africa Network
and Smart Africa Alliance. While cross-border fiber
optic deployment and mobile roaming agreements
have shown promising progress, challenges persist
due to inconsistent regulatory frameworks, political
instability, limited technical capacity, and financing
gaps. Successful projects often feature strong
regional governance, donor support, technology
standardization, and the presence of influential
multilateral institutions like the African Union and
regional economic communities (RECs). This review
also highlights the role of digital diplomacy,
harmonized spectrum policies, and shared
infrastructure models in reducing costs and
expanding connectivity to underserved areas.
However, gaps remain in measuring long-term
sustainability, local impact, and private sector
engagement effectiveness. The study underscores the
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need for coordinated regulatory frameworks,
capacity building, and innovative financing
mechanisms to scale cross-border telecom
collaborations. By synthesizing over two decades of
evidence, this review provides a foundation for
policymakers, development partners, and industry
leaders seeking to accelerate regional integration
and bridge the digital divide. The paper concludes
with strategic recommendations for strengthening
collaborative governance, enhancing
interoperability, and fostering inclusive growth
through cross-border telecom initiatives in Sub-
Saharan Africa.

Indexed Terms- Cross-Border Collaboration,
Telecom Projects, Sub-Saharan Africa, Regional
Integration, Regulatory Harmonization,
Infrastructure Sharing, Digital Inclusion, PRISMA,
Public-Private Partnerships, Connectivity
Expansion.

l. INTRODUCTION

Telecommunications has become an indispensable
driver of socio-economic development, digital
inclusion, and regional integration across Sub-Saharan
Africa. In recent decades, the region has experienced
significant growth in mobile and internet penetration,
driven by increased demand for connectivity,
innovation in mobile technology, and investment in
digital infrastructure. However, this expansion has
been uneven, with considerable disparities in access,
quality of service, and network coverage across
countries (Agarwal, Brem & Grottke, 2018, Zewge &
Dittrich, 2017). One of the critical pathways to
addressing these disparities and fostering sustainable
development lies in cross-border collaboration in
telecom projects. Such collaboration is essential for
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building interoperable networks, reducing
infrastructure redundancy, lowering service costs, and
enhancing connectivity, particularly in landlocked and
underserved regions (Alonge, 2021, Juta & Olutade,
2021, Olutade, 2021, Sobowale, et al., 2021).

Cross-border telecom initiatives have played a pivotal
role in advancing regional integration by enabling
seamless communication, facilitating trade, and
supporting digital economies. Initiatives such as the
East Africa Submarine Cable System (EASSy), the
One Africa Network, and Smart Africa Alliance
underscore the growing recognition among
governments, development agencies, and private
sector actors of the need for harmonized efforts
(Durugho, 2016, Gravili, et al., 2018). These projects
are not only vital for economic cooperation but also
for achieving broader continental goals such as the
African Union’s Digital Transformation Strategy and
the United Nations Sustainable Development Goals
(SDGs), which emphasize digital access as a catalyst
for inclusive growth.

Despite the growing number of cross-border projects,
there remains a lack of consolidated understanding of
the enabling factors, implementation challenges,
governance structures, and long-term impacts
associated with such collaborations. The diversity of
political systems, regulatory frameworks,
technological standards, and infrastructure maturity
across Sub-Saharan Africa presents a complex
landscape for regional telecom cooperation. A
systematic review is therefore warranted to critically
examine the body of existing literature, identify
knowledge gaps, and synthesize evidence on
successful models and barriers to collaboration
(Adewoyin, 2021, Daraojimba, et al., 2021,
Olutimehin, et al., 2021).

This study aims to provide a comprehensive
assessment of cross-border collaboration in telecom
projects within Sub-Saharan Africa through a
systematic review of peer-reviewed articles, policy
reports, and institutional publications. By evaluating
the scope, scale, and effectiveness of these initiatives,
the review offers insights for policymakers, industry
stakeholders, and researchers seeking to enhance
connectivity, support digital transformation, and
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promote inclusive development across the region
(Bwalya, 2018, Sheth, 2011).

2.1. Methodology

Here is the methodology for your Systematic Review
of Cross-Border Collaboration in Telecom Projects
Across Sub-Saharan Africa using the PRISMA
method, followed by the PRISMA flow diagram
above:

This systematic review was conducted following the
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) methodology to ensure
rigor and transparency in the identification, screening,
and selection of relevant literature on cross-border
collaboration in telecom projects across Sub-Saharan
Africa. An initial comprehensive search was
conducted using databases and digital archives that
index peer-reviewed and gray literature across
disciplines relevant to telecommunications, digital
infrastructure, and regional development. A total of
144 records were identified through database
searching and additional records from other sources
including conference proceedings and institutional
repositories.

After removing duplicates and screening titles and
abstracts for relevance, 110 records were subjected to
further review. The inclusion criteria required that
articles must discuss either regional telecom
cooperation, cross-border infrastructure,
harmonization of policies, shared spectrum usage, or
integration frameworks applicable to Sub-Saharan
Africa. Exclusion criteria included papers lacking
empirical, conceptual, or policy relevance to cross-
national telecom collaboration, and those limited to
intra-country innovations without transboundary
implications. Upon full-text assessment of the
remaining articles, 60 studies were found to meet the
criteria for eligibility.

Further methodological rigor was applied by assessing
the methodological quality, contextual alignment, and
contribution to collaborative telecom discourse. A
total of 44 studies were finally included in the
synthesis. These studies ranged across conceptual
frameworks, case studies, infrastructure policy
evaluations, and data-driven decision-making models
that inform collaborative telecom projects in the Sub-

ICONIC RESEARCH AND ENGINEERING JOURNALS 241



© JAN 2021 | IRE Journals | Volume 4 Issue 7 | ISSN: 2456-8880

Saharan region. Emphasis was placed on frameworks
incorporating Al, cross-functional vendor integration,
harmonization of cybersecurity strategies, and the
evolution of shared service platforms.

Throughout the process, duplicates were removed
manually and validation of data integrity was achieved
by triangulating metadata with original publication
sources. Reference management software was used to
maintain audit trails and coding consistency. The
studies selected provide the foundation for
understanding both existing gaps and future
opportunities in fostering cross-border telecom
initiatives, especially as they relate to socio-technical,
regulatory, and infrastructural harmonization efforts.

Identification
(n = 144)

T

sereening
{n = 110}

T

Eligibility
{n = 60}

!

Included in synthesis
(n = 44}

Figure 1: PRISMA Flow chart of the study
methodology

2.2. Overview of Telecom Infrastructure in Sub-
Saharan Africa

The telecommunications infrastructure in Sub-
Saharan Africa has evolved significantly over the past
three decades, emerging as a critical enabler of socio-
economic growth, regional integration, and digital
transformation. However, while notable progress has
been made in expanding access to mobile and internet
services, the region's telecom infrastructure remains
highly uneven, characterized by wide disparities in
coverage, affordability, and quality of service
(Bouwman, de Vos & Haaker, 2008, Zewge &
Dittrich, 2015). These disparities reflect deeper
systemic issues such as economic inequality, political
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instability, regulatory fragmentation, and
technological capacity gaps among the region’s
diverse countries.

The current state of telecom infrastructure in Sub-
Saharan Africa is marked by a dual reality of rapid
mobile expansion and persistent underdevelopment in
fixed-line and broadband services. Mobile
connectivity has been the cornerstone of telecom
growth, with mobile penetration rates rising
dramatically since the early 2000s. As of the early
2020s, most countries in the region boast mobile
penetration rates exceeding 80%, with countries like
Nigeria, Kenya, and South Africa leading in terms of
active subscriptions and technological advancement.
However, broadband access, particularly fixed
broadband, remains limited (Ajayi & Akerele, 2021,
Dienagha, et al., 2021, Onaghinor, et al., 2021). Most
internet access is provided through mobile broadband
networks, with 3G and 4G technologies dominating
the landscape. The rollout of 5G has only begun in
select urban centers and remains inaccessible to the
majority of the population (Gunasekaran &
Harmantzis, 2007, Sarangi & Pradhan, 2020). Figure
2 shows figure of Connectivity in Sub-Saharan Africa
using NRENSs presented by Adarkwah, 2021.

Figure 2: Connectivity in Sub-Saharan Africa using
NRENSs (Adarkwah, 2021).

Infrastructure investments have been concentrated in
urban areas, leaving rural and remote regions
significantly underserved. While cities like Nairobi,
Lagos, Johannesburg, and Accra enjoy relatively
reliable and fast internet services, many rural
communities still lack basic mobile network coverage
or face severe service quality issues. The digital
divide—defined by unequal access to digital
technologies and the internet—is thus both a rural-
urban and a socio-economic  phenomenon,
disproportionately affecting women, youth, and low-
income populations (Akinsooto, De Canha &
Pretorius, 2014, Olutade, Potgieter & Adeogun, 2019).

ICONIC RESEARCH AND ENGINEERING JOURNALS 242



© JAN 2021 | IRE Journals | Volume 4 Issue 7 | ISSN: 2456-8880

In landlocked countries such as Chad, Central African
Republic, and South Sudan, geographic barriers and
high deployment costs further exacerbate connectivity
challenges, making cross-border infrastructure
particularly vital for these nations.

The disparities in telecom infrastructure across the
region are also reflective of broader regional
inequalities. Southern and Eastern Africa generally
show more advanced telecom networks due to better
regulatory environments, stronger economies, and
more substantial investments from both public and
private sectors. West Africa presents a mixed picture,
with some countries making significant strides while
others lag behind due to political instability and
inconsistent policy frameworks (Akinade, et al., 2021,
Egbuhuzor, et al., 2021, Onaghinor, et al., 2021).
Central Africa remains the least developed in terms of
telecom infrastructure, hindered by conflict, economic
fragility, and weak institutional capacity. These
regional imbalances not only affect national
development but also limit the effectiveness of broader
continental initiatives aimed at digital integration
(Ben, et al., 2017, Lambrechts & Sinha, 2019).

Understanding the historical context of telecom
expansion in Sub-Saharan Africa helps illuminate the
structural challenges and opportunities for cross-
border  collaboration. Prior to the 1990s,
telecommunications across most of the region were
dominated by state-owned monopolies, with limited
access and poor service quality. The liberalization
wave of the late 1990s and early 2000s led to the
privatization of national telecom operators and the
entry of multinational service providers (Hatzimichail,
2003, Srinuan, Srinuan & Bohlin, 2012). This shift
triggered a dramatic increase in mobile network
deployment and subscriber growth. Countries such as
Nigeria, Ghana, Kenya, and Uganda became early
adopters of telecom liberalization, which spurred
competition and innovation in mobile services
(Adepoju, et 1., 2021, Egbumokei, et al., 2021,
Onukwulu, et al., 2021). Sub Saharan Africa key ICT
indicator penetration rate (2013-2019) presented by
Mkalama & Ndemo, 2020, is shown in figure 3.
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Figure 3: Sub Saharan Africa key ICT indicator
penetration rate (2013-2019) (Mkalama & Ndemo,
2020).

The arrival of submarine cables along the continent’s
eastern and western coasts—such as SEACOM,
EASSy, and the West Africa Cable System
(WACS)—marked a turning point by significantly
increasing international bandwidth and lowering the
cost of connectivity. However, these benefits have not
been evenly distributed due to the lack of inland fiber-
optic backbone networks and limited regional
integration. The development of terrestrial cross-
border infrastructure, such as the Central African
Backbone and the Trans-Saharan Fiber Optic
Backbone, has aimed to close these gaps, but progress
has been slow and fragmented.

National and regional policies have played a crucial
role in shaping the telecom landscape across Sub-
Saharan Africa. At the national level, regulatory
reforms and strategic frameworks have influenced the
pace and direction of infrastructure development.
Countries with forward-looking telecom policies,
independent regulatory authorities, and open licensing
regimes have generally experienced faster
infrastructure growth and better service delivery
(Alonge, 2021, Juta & Olutade, 2021, Olutade, 2021,
Sobowale, et al., 2021). Kenya’s National Broadband
Strategy, South Africa’s SA Connect program, and
Rwanda’s Smart Rwanda Master Plan are examples of
policy frameworks that have enabled significant
improvements in telecom infrastructure and digital
access (Carayannis & Von Zedtwitz, 2005, Park,
Freeman & Middleton, 2019).

At the regional level, organizations such as the African
Union (AU), the East African Community (EAC), the
Economic Community of West African States
(ECOWAS), and the Southern African Development
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Community (SADC) have taken steps to harmonize
policies, facilitate cross-border projects, and promote
digital integration. The AU’s Digital Transformation
Strategy for Africa (2020-2030) outlines a
comprehensive  vision for leveraging digital
technologies to support inclusive growth and
integration. Regional initiatives like the One Africa
Network seek to eliminate roaming charges and
promote seamless mobile communication across
borders, thereby reducing costs and fostering cross-
border business (Onukwulu, et al., 2021, Owobu, et
al., 2021, Sobowale, et al., 2021). Dike & Rose, 2019,
presented Logistic regression results, shown in figure
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Figure 4: Logistic regression results (Dike & Rose,
2019).

Despite these policy efforts, challenges persist.
Regulatory fragmentation across countries often
creates barriers to infrastructure sharing and service
interoperability.  Differing  spectrum allocation
practices, licensing regimes, and quality-of-service
standards can complicate cross-border collaboration
and increase operational costs for service providers
(Alonge, et al., 2021, Hussain, et al., 2021, Onoja, et
al., 2021). Moreover, the implementation of regional
policy frameworks is frequently hampered by lack of
coordination, political will, and institutional capacity
at both national and regional levels. Corruption,
bureaucratic delays, and inconsistent enforcement
further undermine the effectiveness of telecom
policies (Kaul, et al., 2008, Omwenga, 2009).

The private sector has played a pivotal role in
infrastructure development, often leading investment
and innovation where public sector capacity has been
limited. Multinational telecom operators such as
MTN, Orange, Airtel, and Vodacom have been
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instrumental in expanding mobile networks and
introducing new technologies. These firms frequently
engage in cross-border operations, offering bundled
services and roaming agreements that benefit from
economies of scale. Public-private partnerships (PPPs)
have also become increasingly common, especially for
large-scale infrastructure projects requiring significant
capital investment. However, regulatory uncertainty
and market entry barriers continue to limit private
sector participation in some countries (Onukwulu, et
al., 2021, Otokiti, et al., 2021, Owobu, et al., 2021).

In recent years, the rise of digital platforms, fintech
services, and e-commerce has underscored the
importance of robust and inclusive telecom
infrastructure. Services such as mobile money,
telemedicine, and e-learning rely heavily on
dependable networks, further highlighting the urgency
of infrastructure  investment and  regional
collaboration. The COVID-19 pandemic reinforced
this reality, exposing the vulnerability of under-
connected communities and accelerating the digital
transformation agenda across many  African
governments (Dike & Rose, 2017, Donner & Escobari,
2010).

In conclusion, the telecom infrastructure in Sub-
Saharan Africa presents a complex and evolving
landscape marked by significant achievements,
persistent disparities, and substantial potential for
regional integration. While mobile connectivity has
expanded dramatically, critical gaps remain in
broadband access, rural coverage, and cross-border
infrastructure. The historical shift from state
monopolies to competitive markets has laid the
foundation for growth, but uneven regulatory
environments and infrastructural limitations continue
to hinder full regional connectivity (Akinsooto, 2013,
Idris, et al., 2012, Olutade & Chukwuere, 2020).
National and regional policies have made important
strides in promoting integration and infrastructure
development, but much more is needed to harmonize
regulations, attract investment, and build the resilient,
inclusive networks required for the digital future of
Sub-Saharan Africa (Cruz, et al., 2010, Jha, et al.,
2016). A systematic review of cross-border
collaboration is essential to identify best practices,
understand persistent challenges, and guide evidence-
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based strategies that support a more interconnected
and digitally empowered region.

2.3. Forms and Models of  Cross-Border
Collaboration

Cross-border collaboration in telecommunications
across Sub-Saharan Africa has emerged as a powerful
mechanism for addressing infrastructure disparities,
enhancing regional connectivity, and fostering
economic integration. As the demand for seamless,
high-quality telecommunications services continues to
rise, governments, private sector actors, and regional
institutions have increasingly adopted a variety of
collaboration models to pool resources, reduce costs,
and expand access (Meddour, Rasheed & Gourhant,
2011, Son, et al., 2019). These collaborative efforts
take many forms, ranging from public-private
partnerships ~ (PPPs)  and intergovernmental
agreements to bilateral and multilateral cooperation
and regional economic community-led initiatives.
Each model brings its own set of strengths, challenges,
and implications for the region’s digital future.

Public-private partnerships have become a cornerstone
of cross-border telecom infrastructure development in
Sub-Saharan Africa. PPPs allow governments to
leverage the expertise, technology, and capital of
private firms to implement large-scale infrastructure
projects that would otherwise be financially or
technically unfeasible. In the telecom sector, PPPs
have enabled the deployment of fiber-optic backbones,
the establishment of internet exchange points (1XPs),
and the expansion of mobile broadband coverage. For
cross-border  projects, PPPs  often involve
multinational telecom operators collaborating with
multiple governments and donor organizations. A
notable example is the East Africa Submarine Cable
System (EASSy), which involved a consortium of
private companies and government stakeholders
across several Eastern and Southern African countries
(Kaplan, 2006, Shaikh & Karjaluoto, 2015). This
undersea cable project has significantly improved
international connectivity for the participating nations
and lowered data costs.

The structure of PPPs in cross-border telecom projects
often includes long-term agreements that define roles,
investment responsibilities, risk-sharing mechanisms,
and revenue models. These arrangements are crucial
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for managing the complex interplay between national
sovereignty and shared regional interests. PPPs are
particularly effective in high-risk environments, as
they help mitigate financial exposure for governments
while providing attractive investment opportunities for
the private sector (Chen, et al., 2006, Kiberu, Mars &
Scott, 2017). However, the success of these
partnerships hinges on transparent legal frameworks,
political stability, and effective regulatory oversight—
conditions that are not uniformly present across the
region. In countries where regulatory environments
are weak or inconsistent, PPPs may be hindered by
bureaucratic red tape, corruption, or policy reversals.

In addition to PPPs, intergovernmental cooperation
and regional initiatives play a significant role in
facilitating  cross-border telecom  development.
Governments have increasingly recognized the value
of aligning their national strategies to support regional
infrastructure planning and service harmonization.
Intergovernmental collaboration often manifests in
joint policy frameworks, synchronized regulatory
reforms, and coordinated infrastructure investments.
These efforts are aimed at reducing redundancy,
standardizing technology use, and facilitating the free
flow of telecommunications services across borders
(Huebner, 2018, Sen, 2018). An example is the
Northern Corridor Integration Projects (NCIP), which
brought together Kenya, Uganda, Rwanda, and South
Sudan to promote harmonized ICT development.
Through this initiative, the member countries agreed
to remove roaming charges, implement shared
infrastructure protocols, and jointly invest in cross-
border connectivity projects.

Such intergovernmental arrangements are particularly
effective in addressing the challenges faced by
landlocked countries, which depend heavily on their
coastal neighbors for access to international
bandwidth. By working together, countries can reduce
transit costs, streamline customs processes for telecom
equipment, and ensure equitable access to regional
digital infrastructure. The success of these initiatives,
however, depends on sustained political commitment,
mutual trust, and the alignment of national
development priorities. Differences in economic
capacity, regulatory maturity, and political will can
hinder implementation and limit the effectiveness of
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even the most well-conceived cooperative agreements
(Amos, Au-Yong & Musa, 2020, Otioma, 2017).

Bilateral and multilateral agreements also serve as key
tools for advancing  cross-border  telecom
collaboration. These agreements are often project-
specific and involve detailed negotiations between two
or more countries to develop shared telecom assets,
standardize operational procedures, or integrate
services. Bilateral agreements have been particularly
effective in cases where neighboring countries share
historical, linguistic, or economic ties that facilitate
coordination. For instance, Ghana and Céte d’lvoire
have engaged in bilateral discussions to synchronize
spectrum management and jointly address cross-
border interference issues (Tribiana & Dimaculangan,
2014, Vilane, 2017). Similarly, Ethiopia and Djibouti
have partnered to develop fiber-optic links that
provide Ethiopia—a landlocked country—with more
reliable access to international internet gateways
through Djibouti’s port infrastructure.

Multilateral agreements, while more complex, offer
broader benefits. They often involve multiple
governments and development partners working under
a common agenda, such as the African Union’s
Program for Infrastructure Development in Africa
(PIDA). Multilateral cooperation supports larger-scale
infrastructure corridors and aligns donor funding with
regional development objectives (Bird, 2007, Ying,
2020). These agreements can address challenges that
transcend national borders, such as cybersecurity
threats, spectrum harmonization, and data protection
regulations. However, multilateral processes can be
slow-moving due to the need for consensus among
diverse stakeholders and the intricacies of managing
differing legal systems and political interests.

Regional economic communities (RECs) such as the
Economic Community of West African States
(ECOWAS), the East African Community (EAC), and
the Southern African Development Community
(SADC) have been instrumental in institutionalizing
cross-border  telecom  collaboration. These
organizations provide platforms for dialogue,
coordination, and policy harmonization among
member states (Bendriss, 2018, Kibria, et al., 2018).
They also serve as conveners for joint planning,
capacity building, and infrastructure financing
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initiatives. ECOWAS, for instance, has launched the
ECOWAS Wide Area Network (ECOWAN) project,
aimed at improving connectivity and data exchange
among government institutions across the region. By
fostering regional integration through ICT, ECOWAS
seeks to strengthen governance, promote trade, and
support socio-economic development.

The EAC has similarly prioritized regional
connectivity through its One Network Area initiative,
which eliminates roaming charges and promotes the
use of common tariffs for mobile services across
member countries. This initiative has significantly
reduced communication costs and encouraged greater
cross-border economic activity. SADC, on the other
hand, has focused on harmonizing spectrum allocation
and developing cross-border broadband corridors that
connect landlocked countries to undersea cable
landing points. These efforts reflect a growing
recognition that regional integration is essential for
overcoming infrastructure deficits and ensuring
inclusive access to digital services (Bendriss, et al.,
2017, Etengu, et al., 2020).

While RECs offer a promising model for coordinating
cross-border telecom projects, their effectiveness
varies depending on institutional capacity, political
cohesion, and resource availability. Some RECs have
struggled with overlapping mandates, limited
enforcement mechanisms, and inconsistent member
engagement. Ensuring that regional initiatives are
implemented and sustained requires more than policy
declarations—it necessitates concrete commitments,
robust monitoring mechanisms, and alignment with
national development agendas (Trakadas, et al., 2019,
Zeng, et al., 2020). Additionally, RECs must
continuously adapt to evolving technological trends
and market dynamics to remain relevant and effective
facilitators of regional telecom integration.

In conclusion, the forms and models of cross-border
collaboration in Sub-Saharan Africa’s
telecommunications sector are diverse, reflecting the
complex and dynamic nature of regional infrastructure
development. Public-private partnerships offer a
practical approach to leveraging capital and technical
expertise, while intergovernmental cooperation
ensures that national policies align with regional goals.
Bilateral and multilateral agreements provide
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structured mechanisms for joint investment and
harmonization, and regional economic communities
serve as key platforms for policy coordination and
institutional support. Each model has its unique
advantages and challenges, and their effectiveness is
often determined by the broader political, economic,
and regulatory contexts in which they operate (Gupta,
etal., 2019, Mgcina, 2020). As the region continues to
pursue digital transformation and connectivity for all,
the strategic use and integration of these collaboration
models will be crucial for building resilient, inclusive,
and future-ready telecom infrastructure across
borders.

2.4. Key Projects and Case Studies

The expansion and integration of telecommunications
infrastructure across Sub-Saharan Africa have
increasingly relied on cross-border collaboration. In
response to the region’s persistent connectivity
challenges—particularly those affecting landlocked
nations, rural communities, and areas with
underdeveloped infrastructure—a range of ambitious
regional projects and initiatives have been launched
(Bega, et al., 2019, Butt, 2019). These efforts have not
only enhanced digital access but also fostered
economic integration, lowered communication costs,
and laid the groundwork for a more connected and
competitive continent. Among the most significant
and illustrative of such initiatives are the One Africa
Network, the Smart Africa Alliance, the West African
Backbone Project, the East Africa Submarine Cable
System (EASSy), and various regional roaming
agreements. Together, these projects exemplify the
potential of cross-border collaboration to drive large-
scale transformation in Africa’s telecommunications
landscape.

The One Africa Network (OAN) initiative stands as a
bold effort to eliminate barriers to intra-African
mobile communication. Launched under the umbrella
of the African Union and supported by the
International Telecommunication Union (ITU), the
One Africa Network envisions a continent where
mobile users can make calls, send messages, and
access data services across borders without facing
prohibitive roaming charges. The core idea is to create
a unified telecommunications space that mirrors the
concept of free movement of people, goods, and
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services within Africa. Initially piloted in the East
African Community (EAC), the initiative resulted in
the formation of a “One Network Area” among Kenya,
Uganda, Rwanda, and South Sudan. Within this area,
cross-border calling charges were drastically reduced,
leading to a surge in communication traffic and
increased regional business activity (El-Sayed & Jaffe,
2002, Fransman, 2001).

The impact of the One Africa Network model has been
significant. Studies have shown that intra-regional call
volumes increased by over 800% in the pilot countries
within a year of implementation, reflecting the
demand that had been previously suppressed by high
costs. The success of the OAN pilot inspired similar
efforts in other regions, although full-scale continental
implementation remains a work in progress due to
technical, political, and regulatory hurdles. These
include spectrum management differences, uneven
telecom taxation regimes, and the need for harmonized
regulatory frameworks. Nevertheless, the One Africa
Network demonstrates the power of regional
cooperation in  making communication more
accessible and affordable across borders (Lei, 2000,
Sabat, 2002).

Another pivotal initiative is the Smart Africa Alliance,
a bold pan-African vision launched in 2013 under the
leadership of the President of Rwanda and the African
Union. Smart Africa aims to accelerate sustainable
socio-economic development through information and
communication technologies (ICTs). The alliance
brings together heads of state, governments, private
sector players, and international partners committed to
transforming Africa into a single digital market. With
over 30 African countries now part of the alliance,
Smart Africa has become a central platform for
coordinating digital infrastructure, policy
harmonization, and cross-border projects (Ostrom, et
al., 2015, Tilson, Lyytinen & Sorensen, 2010).

One of Smart Africa’s key contributions to cross-
border collaboration is its focus on harmonizing ICT
policy and regulation. The alliance works to
streamline  laws governing data  protection,
cybersecurity, spectrum allocation, and infrastructure
sharing. Its flagship projects include the establishment
of regional data centers, cross-border fiber
connectivity corridors, and platforms for digital
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identity interoperability (Bruce, Cunard & Director,
2014, Demirkan, et al., 2008). By creating shared
digital infrastructure and frameworks, the alliance
supports countries in reducing duplication, improving
interoperability, and attracting investment. In practice,
this has led to the development of country-specific
digital transformation strategies aligned with
continental goals, further strengthening the regional
fabric of African telecommunications.

The West African Backbone Project is another critical
example of how cross-border infrastructure
development can transform regional connectivity.
Initiated under the West Africa Regional
Communications Infrastructure Program (WARCIP),
which is supported by the World Bank and regional
institutions, this project aims to extend broadband
networks across West African countries through the
construction of national and cross-border fiber-optic
links. The initiative targets both coastal and
landlocked countries, with a focus on enhancing
access to international bandwidth and improving the
resilience of internet infrastructure (Chester &
Allenby, 2019, Palattella, et al., 2016).

The project has involved multiple phases across
countries like Guinea, Burkina Faso, Sierra Leone,
Liberia, The Gambia, and Niger. A key goal has been
to interconnect national fiber-optic networks, enabling
regional traffic to be routed more efficiently and
affordably. For instance, through the construction of
cross-border links between Guinea and Mali or
between The Gambia and Senegal, the project
facilitates access to undersea cables for landlocked
countries and increases competition among telecom
providers, thereby reducing retail broadband prices.
Moreover, the backbone project has had positive
spillover effects on e-government initiatives, health
systems, and educational institutions, which now
benefit from more reliable and high-capacity
connections (Akyildiz, Kak & Nie, 2020, Taleb, et al.,
2020).

A cornerstone project in East Africa’s cross-border
telecom development is the East Africa Submarine
Cable System (EASSYy), one of the most prominent
undersea cable initiatives serving the continent.
Launched in 2010, EASSYy is a 10,000-kilometer fiber-
optic cable system stretching along Africa’s eastern
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coastline, linking Sudan to South Africa and
connecting multiple coastal and landlocked countries
to the global internet backbone. The cable is owned
and operated by a consortium of private and public
telecom entities, exemplifying a successful public-
private partnership model.

EASSYy has played a transformative role in improving
regional internet access and affordability. Prior to its
deployment, many East African countries relied on
expensive satellite connections or had limited
international bandwidth. EASSy dramatically reduced
latency and international transit costs, spurring the
growth of internet usage across participating countries.
Its inland extension through national and cross-border
fiber networks has further helped bring high-speed
internet to landlocked countries such as Rwanda,
Uganda, and Burundi. In these countries, local
economies have benefited from new digital
opportunities, including ICT startups, online
education platforms, and e-health services (Pokhrel, et
al., 2020, Teng, et al., 2018). The project also
contributed to the development of regional internet
exchange points (IXPs), which keep local traffic
within the region, further improving speed and
reducing costs.

Regional roaming initiatives complement
infrastructure projects by addressing the policy and
regulatory side of cross-border collaboration. These
initiatives are focused on making mobile services
more accessible and consistent for users who travel
across national borders within Africa. The East
African One Network Area is a notable example,
where regulators and telecom operators agreed to
eliminate roaming charges for voice, SMS, and data
services among member countries (Manda, 2019,
Tego, et al., 2017). This agreement not only benefited
consumers by reducing costs but also simplified
operations for telecom providers, who could now offer
seamless regional packages and plans.

Other regions, such as West Africa and Southern
Africa, have explored or initiated similar roaming
frameworks under the leadership of regional economic
communities like ECOWAS and SADC. In some
cases, such as in the ECOWAS region,
implementation has been slower due to coordination
difficulties, inconsistent national telecom regulations,
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and technical integration challenges. Nonetheless, the
long-term vision remains focused on establishing a
single digital market where consumers and businesses
can operate without the friction of national telecom
barriers (Millar, et al., 2019, Zanzi, et al., 2020).
Regional roaming initiatives also contribute to the
broader goals of economic integration and regional
mobility by enhancing communication among cross-
border traders, regional institutions, and travelers.

In conclusion, the examination of key telecom projects
and case studies across Sub-Saharan Africa reveals the
transformative potential of cross-border collaboration.
Initiatives like the One Africa Network, the Smart
Africa Alliance, the West African Backbone Project,
EASSy, and regional roaming agreements
demonstrate how shared vision, collective investment,
and harmonized regulation can overcome long-
standing connectivity challenges (Dai, et al. 2019,
Peng, Zhao & Sun, 2020). While each project operates
within its unique context, they collectively illustrate a
trajectory toward deeper regional integration, greater
digital  inclusiveness, and more sustainable
development. Continued support, coordination, and
innovation will be necessary to build upon these
successes and ensure that cross-border collaboration
remains at the heart of Africa’s digital future.

2.5. Enablers of Successful Collaboration

Successful cross-border collaboration in
telecommunications across Sub-Saharan  Africa
depends on a complex interplay of enablers that allow
stakeholders to overcome structural, institutional, and
technical barriers. As regional initiatives and
multinational infrastructure projects have proliferated,
a clearer understanding has emerged regarding the
factors that support sustainable and impactful
cooperation (Atat, et al., 2018, Kaur, 2019). The most
critical enablers include harmonized regulatory
frameworks, strong political will and regional
governance structures, the support of donors and
multilateral institutions, infrastructure sharing and
standardization practices, as well as the deployment of
innovative and interoperable technologies. These
elements, when aligned, create the foundation for
collaborative telecom projects that extend beyond
national borders and contribute to broader regional

IRE 1708633

integration, economic development, and digital
inclusion.

Harmonized regulatory frameworks are at the heart of
any successful cross-border telecom initiative. The
fragmented nature of national regulations in Sub-
Saharan Africa—ranging from spectrum management
and licensing rules to interconnection charges and data
governance—has often made regional collaboration a
complex and time-consuming endeavor. When
regulatory bodies across borders coordinate policies,
align standards, and remove bureaucratic bottlenecks,
they create an enabling environment that encourages
investment and facilitates interoperability (Chen, Mao
& Liu, 2014, Wang & Moriarty, 2018). Regulatory
harmonization helps reduce transaction costs for
telecom operators, simplifies the rollout of regional
projects, and fosters competition by ensuring a level
playing field. For example, the successful
implementation of the One Network Area (ONA) in
the East African Community was largely made
possible through aligned policy efforts across Kenya,
Uganda, Rwanda, and South Sudan. The countries
agreed on common guidelines for mobile termination
rates, spectrum allocation, and roaming charges,
allowing telecom providers to deliver seamless
services across borders without facing legal or
operational inconsistencies.

Equally important is the presence of political will and
effective regional governance. High-level
commitment from governments and political leaders
provides the momentum needed to initiate and sustain
cross-border projects. In regions where heads of state
have taken ownership of digital transformation
goals—such as through the Smart Africa Alliance or
the African Union’s Digital Transformation
Strategy—telecom projects tend to gain visibility,
legitimacy, and the institutional backing required for
successful implementation (Bittencourt, et al., 2018,
Cook & Das, 2012). Political leadership also plays a
critical role in resolving conflicts, mobilizing domestic
resources, and aligning national priorities with
regional objectives. For instance, the Northern
Corridor Integration Projects (NCIP) have seen active
participation from leaders in East Africa, enabling
joint infrastructure planning and policy coordination.
Regional economic communities (RECs) like
ECOWAS, EAC, and SADC also contribute to
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governance by facilitating dialogue among member
states, setting shared policy agendas, and offering
platforms for technical cooperation. When political
will is consistent and governance mechanisms are
transparent, cross-border projects are more likely to be
executed on schedule, within budget, and with
measurable outcomes.

Donor and multilateral institution support is another
cornerstone  of successful collaboration. The
telecommunications sector in many Sub-Saharan
African countries still suffers from underinvestment,
and large-scale cross-border infrastructure projects
often exceed the fiscal capacity of individual
governments. Multilateral institutions such as the
World Bank, African Development Bank (AfDB), and
International Telecommunication Union (ITU), along
with bilateral donors, have played crucial roles in
bridging funding gaps, offering technical expertise,
and de-risking investments through grants and
concessional loans (Zaaraoui, 2017, Zaidi, et al.,
2020). For example, the West Africa Regional
Communications Infrastructure Program (WARCIP)
was initiated with World Bank support to enhance
broadband connectivity across West African
countries. Through a combination of financing and
technical assistance, WARCIP has enabled the
construction of national and cross-border fiber-optic
networks, supported regulatory reforms, and promoted
private sector participation. These institutions also
serve as neutral brokers, fostering trust among
stakeholders and ensuring that cross-border projects
align with sustainable development principles.

Infrastructure sharing and standardization have
emerged as essential operational enablers of cross-
border telecom collaboration. Sharing physical
infrastructure—such as towers, ducts, fiber-optic
cables, and data centers—not only reduces capital and
operational expenditures but also accelerates
deployment timelines and extends coverage to
underserved areas. In high-cost or logistically
challenging regions, such as remote border zones or
landlocked countries, infrastructure sharing is
particularly impactful. Standardization, on the other
hand, ensures that equipment, protocols, and network
components used in different countries can function
seamlessly together (Mollahasani, et al., 2020,
Slamnik-Krijestorac, et al., 2020). Without common
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standards, even well-funded projects may face
technical integration issues that undermine their
effectiveness. Regional standardization efforts—such
as those supported by the African
Telecommunications Union (ATU) and regional
regulators’ associations—help define best practices,
coordinate spectrum use, and promote the adoption of
international technical standards. Countries that
embrace open access models and enforce policies
encouraging infrastructure sharing are more likely to
attract telecom operators willing to invest in cross-
border services.

Technological innovation and interoperability also
play a transformative role in enabling cross-border
collaboration. Advances in telecom technology,
including the rise of software-defined networking
(SDN), network function virtualization (NFV), and
low-cost wireless technologies, have made it easier
and more cost-effective to connect vast geographic
areas. In the past, telecom infrastructure relied heavily
on proprietary hardware and closed systems, making
cross-border integration cumbersome and expensive
(Barakabitze, et al.,. 2019, Mehmood, et al., 2015).
Today, open and software-based solutions allow for
greater flexibility, scalability, and compatibility.
Interoperability ensures that users can maintain
service continuity while moving across borders,
devices can connect to networks in different
jurisdictions, and services can be delivered seamlessly
regardless of underlying infrastructure. This is
especially important for the realization of the One
Africa Network vision, where eliminating roaming
charges and ensuring consistent quality of service
depend on deep technical alignment between operators
in different countries.

The combination of these enablers—regulatory
harmonization, political leadership, donor support,
shared infrastructure, and technological
interoperability—has been the driving force behind
many of the continent’s most successful telecom
collaborations. However, the presence of these
elements alone is not sufficient; their effectiveness
depends on how well they are coordinated and
embedded within broader national and regional
strategies. For instance, regulatory harmonization
must be accompanied by enforcement capacity and
institutional commitment to sustained alignment.

ICONIC RESEARCH AND ENGINEERING JOURNALS 250



© JAN 2021 | IRE Journals | Volume 4 Issue 7 | ISSN: 2456-8880

Political will must extend beyond rhetoric to concrete
policy action and budgetary allocation. Donor support
should be strategic and aligned with long-term
national goals, rather than fragmented or donor-
driven. Infrastructure sharing must be backed by
enforceable agreements and a clear regulatory
framework, while technological innovation must be
supported by capacity-building initiatives and
knowledge transfer (Liu, et al., 2014, Martin-
Sacristan, et al., 2018).

Moreover, it is important to recognize that these
enablers are not static—they evolve in response to
geopolitical changes, market dynamics, and
technological  shifts.  Therefore,  continuous
stakeholder engagement, policy review, and adaptive
planning are required to ensure that cross-border
collaboration remains relevant, resilient, and
responsive to emerging challenges. For example, the
growing importance of data protection and
cybersecurity in the digital economy means that
collaboration must now also include harmonized
approaches to data governance and digital trust (Bojic,
et al., 2013, Polesg, et al., 2020).

In conclusion, the enablers of successful cross-border
collaboration in telecommunications across Sub-
Saharan Africa are multifaceted and deeply
interdependent. Harmonized regulations create a
predictable and efficient operating environment;
political will and governance provide vision and
coordination; donors and multilateral partners offer
critical funding and technical support; infrastructure
sharing and standardization improve cost-efficiency
and coverage; and innovation with interoperability
ensures technical feasibility and user experience.
When these factors are effectively aligned and
strategically managed, they unlock the full potential of
regional collaboration and bring Africa closer to a
connected, inclusive, and digitally empowered future
(Alonge, et al., 2021, Chianumba, et al., 2021, Okolie,
etal., 2021).

2.6. Challenges and Barriers

Cross-border collaboration in telecommunications
offers immense potential for addressing infrastructure
gaps, enhancing digital inclusion, and promoting
regional integration across Sub-Saharan Africa.
However, despite the increasing number of
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collaborative initiatives and regional strategies aimed
at improving connectivity, several persistent
challenges and barriers continue to impede progress
(Adewoyin, 2021, Daraojimba, et al., 2021,
Olutimehin, et al., 2021). These obstacles are often
systemic, multi-dimensional, and deeply rooted in the
socio-political, economic, and institutional fabric of
the region. Among the most significant challenges are
regulatory inconsistencies, political and economic
instability, financing and investment gaps, limited
technical capacity and expertise, and the complexities
associated with sovereignty and data localization.
Understanding these barriers is crucial for designing
more effective and sustainable approaches to regional
telecom collaboration.

One of the most prominent challenges in cross-border
telecom projects is regulatory inconsistency. Each
country in Sub-Saharan Africa operates under its own
regulatory framework governing spectrum allocation,
licensing, interconnection agreements, taxation,
infrastructure sharing, and data privacy. The lack of
harmonized regulations often results in incompatible
operational standards and legal frameworks, making
cross-border coordination difficult. For instance, while
one country may adopt open access models that
promote infrastructure sharing, a neighboring country
might maintain monopolistic or heavily restricted
telecom policies (Ajayi & Akerele, 2021, Dienagha, et
al., 2021, Onaghinor, et al., 2021). This regulatory
fragmentation not only increases transaction and
compliance costs for service providers but also
complicates the deployment of shared infrastructure
and seamless services across borders. Moreover,
inconsistent enforcement of regulations further
undermines trust among collaborating nations and
stakeholders, hindering the formation of long-term
partnerships. Harmonization efforts through regional
economic communities such as ECOWAS, EAC, and
SADC have been initiated, but progress remains
uneven and slow due to divergent national interests
and limited institutional capacity.

Political and economic instability poses another major
barrier to  successful  cross-border  telecom
collaboration. In many countries across the region,
frequent changes in political leadership, armed
conflicts, and civil unrest disrupt ongoing and planned
infrastructure projects. Telecom investments require

ICONIC RESEARCH AND ENGINEERING JOURNALS 251



© JAN 2021 | IRE Journals | Volume 4 Issue 7 | ISSN: 2456-8880

long-term stability and predictability to yield returns,
but in politically volatile environments, investors face
heightened risks of policy reversals, project delays,
and infrastructure damage (Akinsooto, De Canha &
Pretorius, 2014, Olutade, Potgieter & Adeogun, 2019).
Even in relatively stable countries, economic
fluctuations—such as inflation, currency depreciation,
and fiscal crises—can impede governments' ability to
fund or support regional telecom initiatives. For
example, a country experiencing economic decline
may deprioritize cross-border digital infrastructure in
favor of more immediate social or fiscal concerns.
These risks not only deter private sector participation
but also weaken regional coordination, as countries
may shift focus inward during periods of instability.
Furthermore, regional political rivalries or tensions
may create distrust, obstructing the collaborative spirit
necessary for joint telecom planning, regulation, and
implementation.

Financing and investment gaps remain one of the most
persistent challenges undermining cross-border
telecom infrastructure development. While the
demand for digital connectivity continues to grow,
many African countries lack the financial capacity to
undertake large-scale, capital-intensive projects
independently. Cross-border projects, which often
involve  high upfront costs and extended
implementation timelines, are particularly susceptible
to funding shortfalls. Governments frequently rely on
external sources such as multilateral development
banks, donor agencies, and foreign direct investment
to bridge the gap (Akinade, et al., 2021, Egbuhuzor, et
al., 2021, Onaghinor, et al., 2021). However, access to
such financing is often constrained by a range of
factors, including high debt levels, weak credit ratings,
and complex funding application procedures.
Moreover, even when funding is available,
disbursement delays, political interference, and
procurement inefficiencies can stall project execution.
The private sector, though vital for sustainable
financing, is often hesitant to invest in cross-border
projects due to regulatory uncertainty, limited return
on investment, and the perceived risk of operating in
multiple jurisdictions with diverse legal systems and
market conditions. These challenges call for
innovative  financing mechanisms,  risk-sharing
models, and stronger public-private partnerships,
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which are still underdeveloped in many parts of the
region.

Another critical barrier is the lack of technical capacity
and expertise. Successful planning, implementation,
and management of cross-border telecom projects
require highly specialized knowledge in areas such as
network  engineering,  spectrum  management,
cybersecurity, data governance, and international
telecommunications law (Adepoju, et I, 2021,
Egbumokei, et al., 2021, Onukwulu, et al., 2021).
However, many regulatory authorities, especially in
lower-income countries, face chronic shortages of
skilled personnel and technical resources. This
capacity gap limits the ability of national agencies to
negotiate and enforce cross-border agreements,
monitor shared infrastructure, and ensure compliance
with international standards. Additionally, limited
exposure to international best practices and emerging
technologies can result in outdated policy decisions
and suboptimal project design. Even when external
consultants or development partners provide technical
assistance, the lack of domestic capacity often hinders
effective  knowledge transfer and long-term
sustainability (Adeleke, Igunma & Nwokediegwu,
2021, Ogunnowo, et al., 2021). Furthermore, capacity
disparities among countries involved in a cross-border
project can create imbalances in responsibilities,
benefits, and decision-making power, which may
breed resentment and undermine cooperation.
Bridging this capacity gap will require sustained
investment in  human capital development,
institutional strengthening, and regional centers of
excellence in ICT and telecom policy.

Sovereignty concerns and data localization policies
present another layer of complexity in cross-border
telecom collaboration. Governments are increasingly
prioritizing national control over critical digital
infrastructure and data, driven by concerns over
cybersecurity, surveillance, and economic
dependency. While understandable, these policies
often conflict with the very essence of cross-border
projects, which require openness, interoperability, and
shared governance. For example, some countries
mandate that all data generated within their borders be
stored on local servers, effectively limiting the
deployment of regional data centers or cloud
infrastructure that serves multiple countries (Ajayi &
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Akerele, 2021, Hassan, et al., 2021, Onukwulu, et al.,
2021). Others impose restrictions on international data
flows or require licensing for foreign telecom
operators, creating barriers for multinational firms
seeking to offer seamless regional services.
Sovereignty concerns can also manifest in disputes
over control and ownership of shared infrastructure,
such as fiber-optic cables or internet exchange points.
These issues are further complicated by the absence of
comprehensive  regional agreements on data
protection, cybercrime, and digital trade. Without
mutual trust, legal clarity, and enforceable
frameworks, countries are less likely to commit to
collaborative infrastructure models that involve data
sharing and joint governance.

In addition to these specific challenges, cross-border
telecom collaboration is often constrained by broader
issues of coordination, communication, and
institutional inertia. Multi-country projects require
sustained dialogue, consensus-building, and the
alignment of diverse interests, which can be difficult
to achieve given the varying levels of development,
political ideologies, and administrative structures
across Sub-Saharan Africa (Akinsooto, Pretorius &
van Rhyn, 2012, Olutade, 2020, Oyedokun, 2019).
Regional economic communities and organizations
like the African Union have attempted to provide
platforms for collaboration, but limited enforcement
powers and overlapping mandates often dilute their
effectiveness. Moreover, the absence of reliable
monitoring and evaluation systems makes it difficult
to track progress, identify bottlenecks, and ensure
accountability in cross-border initiatives.

In conclusion, while cross-border collaboration holds
significant  promise  for  transforming  the
telecommunications landscape of Sub-Saharan Africa,
it is beset by numerous challenges and barriers that
must be addressed to realize its full potential.
Regulatory inconsistencies hinder harmonization and
interoperability; political and economic instability
undermines trust and deters investment; financing
gaps constrain infrastructure development; technical
capacity shortages limit execution and oversight; and
sovereignty concerns complicate data governance and
infrastructure sharing (Alonge, et al., 2021, Isi, et al.,
2021, Ojika, et al., 2021). Overcoming these
challenges will require a comprehensive, coordinated
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effort involving governments, regional institutions,
development partners, and the private sector. Building
trust, aligning regulatory frameworks, fostering
political stability, enhancing institutional capacity, and
adopting inclusive digital governance models will be
essential for creating a more connected and digitally
empowered African continent.

2.7. Emerging Trends and Opportunities

As Sub-Saharan Africa continues to push for greater
regional integration and digital inclusion, cross-border
collaboration in telecommunications is undergoing
significant transformation. Emerging trends and new
opportunities are reshaping how countries engage in
cooperative infrastructure development and policy
harmonization (Abisoye & Akerele, 2021, Ike, et al.,
2021, Oladosu, et al., 2021). While the region still
grapples with long-standing challenges, the landscape
is increasingly defined by innovative approaches to
digital diplomacy, harmonized spectrum management,
advanced infrastructure deployment such as fiber
optics and 5G, and the evolution of novel financing
and ownership models. These developments not only
highlight the dynamic nature of telecom cooperation
in the region but also provide a strategic foundation for
accelerating the continent’s digital transformation.

One of the most promising trends is the rise of digital
diplomacy and the formulation of cross-border digital
policies. As digital technology becomes central to
economic and societal development, governments are
beginning to treat telecommunications as a matter of
foreign policy and regional strategy. Digital
diplomacy refers to the use of diplomatic engagement
to promote cooperation on issues related to
technology, data governance, cybersecurity, and
infrastructure development (Austin-Gabriel, et al.,
2021, Isi, et al., 2021, Oladosu, et al., 2021). In Sub-
Saharan Africa, this trend is being driven by increased
awareness of the strategic value of digital assets and
the need for coordinated responses to global and
regional challenges such as cyber threats, digital trade
barriers, and data sovereignty. Countries are
increasingly engaging in bilateral and multilateral
negotiations to establish common principles for digital
collaboration, particularly through regional economic
communities (RECs) and the African Union.

ICONIC RESEARCH AND ENGINEERING JOURNALS 253



© JAN 2021 | IRE Journals | Volume 4 Issue 7 | ISSN: 2456-8880

Cross-border digital policy frameworks are also
gaining momentum. Initiatives such as the African
Union’s Digital Transformation Strategy for Africa
(2020-2030) and the Smart Africa Manifesto promote
shared values and policy objectives, including
universal connectivity, digital skills development, and
the creation of a single digital market. These
frameworks encourage countries to align their national
digital policies with regional goals, thereby creating a
more predictable and coordinated regulatory
environment (Onukwulu, et al., 2021, Otokiti, et al.,
2021, Owobu, et al., 2021). As a result, countries are
beginning to adopt more collaborative approaches to
issues like roaming regulation, cybersecurity
enforcement, and digital taxation. The growing
importance of digital diplomacy opens up
opportunities for establishing binding regional
agreements that support the long-term sustainability of
cross-border telecom projects.

Harmonized spectrum management is another
emerging trend that is unlocking new opportunities for
cross-border telecom collaboration. Radio frequency
spectrum is a finite resource essential for wireless
communication, yet its management has historically
been fragmented and inconsistent across African
countries (Onukwulu, et al., 2021, Owobu, et al., 2021,
Sobowale, et al., 2021). Differing national spectrum
allocation strategies and licensing regimes have
created significant barriers to regional projects,
especially those involving mobile broadband, satellite
communication, and cross-border 5G deployment.
Recently, however, there has been a concerted push
toward spectrum harmonization, led by organizations
such as the African Telecommunications Union
(ATU), regional regulatory associations, and
development partners.

Harmonization involves allocating similar frequency
bands for the same services across multiple countries,
thereby  improving interoperability,  reducing
equipment costs, and facilitating regional service
delivery. For example, harmonized use of the 700
MHz and 800 MHz bands for mobile broadband
allows telecom operators to deploy the same
technology across borders without needing specialized
equipment for each jurisdiction (Agho, et al. 2021,
Odio, et al., 2021, Onaghinor, et al., 2021). This has
significant implications for economies of scale,
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making it easier and more cost-effective to deploy new
technologies like 4G and 5G in underserved regions.
Harmonized spectrum management also enhances
coordination in border regions, reducing harmful
interference and ensuring that telecom services
operate smoothly across national boundaries. As
spectrum demands continue to grow with the
proliferation of Internet of Things (1oT) devices and
high-bandwidth applications, coordinated spectrum
planning will become even more critical to regional
digital integration.

The expansion of fiber-optic infrastructure and the
introduction of 5G technology represent a significant
opportunity to bridge the digital divide and support
emerging applications such as e-commerce,
telemedicine, and remote education. Fiber-optic
networks form the backbone of modern
telecommunications, offering high-speed, high-
capacity connectivity essential for reliable internet
services (Alonge, 2021, Juta & Olutade, 2021,
Olutade, 2021, Sobowale, et al., 2021). In recent years,
Sub-Saharan Africa has witnessed a substantial
increase in cross-border fiber projects, many of which
are supported by regional infrastructure programs such
as the Programme for Infrastructure Development in
Africa (PIDA) and the West Africa Regional
Communications Infrastructure Program (WARCIP).
These initiatives aim to interconnect national fiber
networks and link landlocked countries to
international submarine cable landing points on the
continent’s coasts.

The growing number of terrestrial fiber routes
connecting countries like Kenya, Uganda, Rwanda,
Tanzania, and Ethiopia has already demonstrated the
benefits of regional cooperation in reducing latency,
lowering internet costs, and improving network
reliability. As more countries invest in fiber
infrastructure, the opportunity exists to create a truly
interconnected African digital corridor, enabling
seamless data exchange, regional content hosting, and
cross-border cloud services (Ajayi & Akerele, 2021,
Hassan, et al., 2021, Onukwulu, et al., 2021).
Complementing this is the deployment of 5G, which
promises ultra-fast speeds, low latency, and support
for massive device connectivity. While 5G is still in its
early stages in Africa, countries such as South Africa,
Nigeria, and Kenya have begun testing and deploying
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pilot networks. Coordinated regional strategies for 5G
rollout, including shared infrastructure and
synchronized spectrum allocation, could enable more
efficient and inclusive deployment, particularly in
urban centers and strategic economic zones.

Alongside these technological advancements, new
models of infrastructure financing and ownership are
emerging, reshaping how cross-border telecom
projects are conceptualized and executed. Traditional
models—where governments or large telecom
operators bear the full burden of financing and
operating infrastructure—are being replaced or
supplemented by more flexible, inclusive, and
collaborative arrangements (Adepoju, et 1., 2021,
Egbumokei, et al., 2021, Onukwulu, et al., 2021). One
such model is the open access infrastructure approach,
where telecom infrastructure is treated as a shared
asset that multiple service providers can use on equal
terms. This model has been applied in several African
countries to promote competition, reduce duplication,
and maximize the use of existing assets. When
extended across borders, open access fiber networks
can facilitate regional integration while minimizing
investment barriers for smaller operators.

Another innovation is the development of public-
private partnerships (PPPs) that bring together
governments, private investors, and multilateral
development banks to co-finance infrastructure
projects. These partnerships often include revenue-
sharing agreements, risk mitigation strategies, and
performance-based incentives to ensure accountability
and long-term sustainability. Cross-border PPPs are
becoming more common, particularly in large-scale
fiber backbone projects and regional data centers
(Akinade, et al., 2021, Egbuhuzor, et al., 2021,
Onaghinor, et al., 2021). Moreover, infrastructure-
sharing arrangements—such as tower sharing and
wholesale bandwidth agreements—allow multiple
operators to collaborate without duplicating costly
assets. These models are not only financially efficient
but also support faster deployment of services,
especially in rural and cross-border regions where
commercial viability is often limited.

Crowdfunding, blended finance, and impact investing
are also gaining traction as alternative sources of
capital for telecom infrastructure. These mechanisms
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enable a broader range of stakeholders—including
development finance institutions, philanthropic
organizations, and retail investors—to participate in
the expansion of digital infrastructure. When applied
to cross-border projects, such funding models can
support inclusive development goals, such as
extending connectivity to marginalized communities
and promoting gender-equitable access to digital tools.

In conclusion, the emerging trends and opportunities
in cross-border collaboration in telecommunications
across Sub-Saharan Africa point to a more integrated,
forward-looking, and inclusive digital future. The rise
of digital diplomacy and cross-border digital policies
is fostering alignment on strategic goals, while
harmonized spectrum management is enabling
efficient and interoperable service delivery
(Akinsooto, De Canha & Pretorius, 2014, Olutade,
Potgieter & Adeogun, 2019). The rapid expansion of
fiber-optic and 5G infrastructure is creating new
possibilities for high-speed connectivity, regional data
economies, and digital innovation. At the same time,
innovative financing and ownership models are
opening the door to sustainable, scalable infrastructure
development. Together, these developments suggest a
region increasingly poised to harness the power of
collaboration in building resilient, inclusive, and
future-ready telecommunications systems. Strategic
planning, policy alignment, and stakeholder
engagement will be key to fully realizing the
transformative potential of these opportunities.

2.8. Policy and Strategic Recommendations

The systematic review of cross-border collaboration in
telecom projects across Sub-Saharan Africa has
revealed both significant progress and persistent
challenges in achieving regional digital integration. As
the continent moves toward a more connected future,
the importance of  well-coordinated policy
frameworks, strategic partnerships, and institutional
support cannot be overstated. To fully unlock the
benefits of collaborative  telecommunications
initiatives,  targeted  policy and  strategic
recommendations must be implemented (Ajayi &
Akerele, 2021, Dienagha, et al., 2021, Onaghinor, et
al., 2021). These should focus on strengthening
regulatory  harmonization and interoperability,
enhancing regional coordination mechanisms,
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promoting private sector engagement and innovation,
developing sustainable financing strategies, and
investing in capacity building and institutional
development. Together, these priorities offer a
roadmap for governments, regional bodies, and
stakeholders to build a more cohesive, inclusive, and
future-proof telecom landscape across Sub-Saharan
Africa.

One of the most urgent policy imperatives is
strengthening  regulatory  harmonization  and
interoperability ~ across  borders.  Inconsistent
regulations have long hindered cross-border projects,
as telecom operators face different licensing regimes,
spectrum allocation models, taxation structures, and
quality of service standards in each country.
Harmonization should begin with the alignment of
spectrum management policies, interconnection rules,
and infrastructure sharing guidelines among
neighboring countries and within regional economic
communities (Adewoyin, 2021, Daraojimba, et al.,
2021, Olutimehin, et al., 2021). The African Union,
African Telecommunications Union, and regional
regulatory associations must collaborate with national
regulators to create standardized regulatory templates
that can be adapted locally while maintaining regional
consistency. Moreover, the adoption of interoperable
technical standards—particularly for emerging
technologies like 5G, 10T, and cloud services—should
be encouraged to enable seamless service delivery and
infrastructure compatibility. Regulatory frameworks
should also promote transparent, non-discriminatory
access to shared infrastructure to foster healthy
competition and drive innovation across borders.

Enhancing regional coordination mechanisms is
essential for ensuring the coherence and continuity of
cross-border telecom initiatives. Currently, regional
economic communities such as ECOWAS, EAC, and
SADC provide platforms for member states to
collaborate on digital infrastructure and policy
development. However, these platforms often lack the
authority, resources, or enforcement capacity to ensure
implementation  of  agreed-upon initiatives.
Strengthening the mandates of regional institutions
and improving coordination among them will be
critical (Alonge, et al., 2021, Chianumba, et al., 2021,
Okolie, et al., 2021). This may involve establishing
dedicated ICT subcommittees or task forces within
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each REC to focus solely on cross-border projects,
supported by clear performance indicators, progress
tracking, and regular reporting mechanisms. Improved
coordination can also help address overlaps and
inconsistencies between various regional initiatives,
ensuring that efforts are complementary rather than
duplicative. Additionally, regional coordination
should include mechanisms for conflict resolution,
ensuring that disputes over infrastructure ownership,
cost-sharing, or regulatory interpretation do not derail
collaborative projects.

Private sector engagement and innovation are
indispensable for the success of cross-border telecom
projects. While governments and regional bodies can
provide the enabling environment, it is the private
sector that drives technology deployment, service
delivery, and innovation. Policymakers must adopt
strategies that encourage private sector investment,
reduce entry barriers, and incentivize innovation
(Adeleke, Igunma & Nwokediegwu, 2021,
Ogunnowo, et al., 2021). This includes simplifying
cross-border licensing processes, ensuring regulatory
predictability, and reducing bureaucratic delays that
can deter investment. Governments should also
promote open access models for infrastructure,
allowing multiple operators to share assets like fiber-
optic cables and cell towers. Public-private
partnerships (PPPs) should be actively pursued, with
transparent procurement processes and risk-sharing
mechanisms that attract both local and international
investors. Furthermore, regulatory sandboxes can be
established to allow companies to test cross-border
innovations in controlled environments, thereby
fostering experimentation and speeding up the
adoption of new technologies. Innovation hubs and
incubators can also be supported at the regional level
to stimulate the development of locally relevant digital
solutions.

Developing sustainable financing strategies is another
critical pillar for advancing cross-border telecom
collaboration. Infrastructure projects, especially those
that span multiple countries, require significant capital
investments that are often beyond the reach of
individual governments. To address this, countries
should adopt blended financing models that combine
public funds, development financing, and private
capital. Regional development banks, multilateral
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institutions, and donor agencies should be engaged
early in project design to provide concessional loans,
grants, or technical assistance. Innovative financing
instruments, such as infrastructure bonds, sovereign
guarantees, and diaspora investment funds, can also be
explored to diversify funding sources (Akinsooto,
Pretorius & van Rhyn, 2012, Olutade, 2020,
Oyedokun, 2019). At the same time, financial
planning should ensure long-term sustainability by
including operation and maintenance costs, capacity-
building components, and mechanisms for revenue
generation and cost recovery. Regional pooled funds
or infrastructure investment platforms could be
established to support multi-country projects, thereby
reducing fragmentation and attracting larger investors
through economies of scale. Additionally, digital
taxation frameworks should be carefully designed to
avoid creating disincentives for  cross-border
investments and to ensure that all players contribute
fairly to national and regional development goals.

Capacity building and institutional development are
foundational to the successful implementation and
sustainability of cross-border telecom projects. Many
national regulatory agencies and regional institutions
lack the human and technical capacity needed to
manage complex, multi-jurisdictional initiatives.
Investment in training, knowledge transfer, and
institutional  strengthening should therefore be
prioritized. Capacity-building programs should cover
areas such as spectrum management, data governance,
cybersecurity, telecom law, and digital trade (Alonge,
et al.,, 2021, Isi, et al., 2021, Ojika, et al., 2021).
Regional centers of excellence can be established or
strengthened to provide specialized training, conduct
research, and support policy development. These
centers could also serve as technical advisory hubs for
governments and private sector actors involved in
cross-border projects. Building institutional capacity
also involves improving data collection, monitoring,
and evaluation systems to track progress, assess
impact, and inform future interventions. Moreover,
capacity-building efforts should extend to local
communities, ensuring that digital literacy, gender
equity, and inclusive access are integrated into the
broader vision of regional connectivity.

In addition to these primary recommendations, there is
a need for more inclusive stakeholder engagement in
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the policymaking and implementation processes. Civil
society organizations, academia, consumer rights
groups, and local communities should be involved in
the planning and oversight of cross-border telecom
initiatives to ensure that projects reflect diverse needs
and priorities (Abisoye & Akerele, 2021, Ike, et al.,
2021, Oladosu, et al., 2021). Transparent consultation
processes and public reporting can enhance
accountability and build trust among stakeholders.
Furthermore, cross-border projects should integrate
environmental and social safeguards to ensure
sustainable and equitable outcomes. Issues such as
land acquisition, community displacement, and
ecological impact must be addressed early and
transparently to avoid project delays and social
backlash.

In conclusion, advancing cross-border collaboration in
telecommunications across Sub-Saharan Africa
requires a multifaceted and strategic approach.
Strengthening  regulatory  harmonization  and
interoperability, enhancing regional coordination
mechanisms, promoting private sector engagement
and innovation, developing sustainable financing
strategies, and investing in capacity building and
institutional development are all critical to the success
of regional digital initiatives. These recommendations
should not be seen as isolated interventions but as
interlinked components of a comprehensive strategy
for digital transformation (Austin-Gabriel, et al., 2021,
Isi, et al., 2021, Oladosu, et al., 2021). By aligning
national interests with regional goals, leveraging
diverse funding sources, fostering innovation, and
building institutional capacity, Sub-Saharan Africa
can overcome its connectivity challenges and emerge
as a globally competitive, digitally integrated region.
The time for decisive, coordinated action is now—one
that puts collaboration at the core of Africa’s digital
future.

2.9. Conclusion

The systematic review of cross-border collaboration in
telecom projects across Sub-Saharan Africa reveals a
region at a pivotal moment in its digital evolution. The
findings underscore that while significant strides have
been made in expanding mobile connectivity,
developing regional fiber-optic networks, and
reducing communication costs through initiatives like
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the One Africa Network and the Smart Africa
Alliance, deep-rooted challenges continue to hinder
the realization of a fully integrated digital landscape.
These challenges range from regulatory fragmentation
and inconsistent policy implementation to financing
gaps, limited technical expertise, and political
instability. Yet, despite these obstacles, the growing
momentum around regional initiatives, harmonized
spectrum management, infrastructure sharing, and
digital diplomacy highlights a clear and promising
trajectory toward greater regional cooperation and
technological transformation.

This review illustrates that successful telecom
collaborations depend on a confluence of enabling
factors, including harmonized regulatory frameworks,
strong political will, coordinated governance, private
sector participation, and sustainable financing models.
Case studies from various regional projects
demonstrate that where these elements are aligned,
cross-border telecom initiatives have not only
improved connectivity but also stimulated economic
growth, enhanced regional integration, and
empowered underserved populations. Moreover,
emerging trends such as the adoption of 5G, the
expansion of fiber-optic infrastructure, and the rise of
open access and shared infrastructure models present
new opportunities for innovation and scale.

The implications for future telecom collaborations are
profound. To unlock the full potential of digital
connectivity, African governments and regional
bodies must deepen their commitment to policy
harmonization, institutional capacity building, and
collaborative planning. Cross-border telecom projects
must be viewed not merely as infrastructure
undertakings but as strategic tools for economic
integration, social inclusion, and sustainable
development. The private sector, development
partners, and civil society must be engaged as equal
partners in this journey, contributing innovation,
investment, and accountability.

This is a critical moment for a unified call to action.
Regional integration and digital inclusion must be
prioritized as foundational pillars of Africa’s
development agenda. A connected Africa is a stronger,
more resilient, and more inclusive Africa. By
advancing cross-border collaboration in
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telecommunications, the region can close its digital
divide, unlock new markets, and build a digital future
that leaves no country or community behind.
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