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Executive Summary 

The venture South African ISL Solutions (SAIS) aims to revolutionise telecommunications in 

South Africa by deploying an advanced Inter-Satellite Links (ISLs) network. This network will 

provide high-speed internet access to rural and underserved areas, bridge the digital divide, 

empower communities, and drive socio-economic development through innovative satellite 

communication technologies. We plan to set up a dependable and scalable ISL network, 

achieving widespread coverage and delivering our customers affordable, high-quality internet 

services. 

SAIS deploys a constellation of low-earth orbit (LEO) satellites equipped with ISLs to set up a 

global network for internet connectivity. Our target market includes rural communities, 

government agencies, educational institutions, and businesses seeking reliable high-speed 

internet access. We differentiate ourselves through advanced technology, competitive 

pricing, and our unwavering commitment to ensuring our customers' satisfaction. 

Vision 

To revolutionise connectivity in South Africa by providing universal, high-speed internet 

access through advanced ISL technology. 

Mission  

Our mission is to provide internet access and bridge the digital divide by deploying innovative 

ISL solutions that ensure dependable, affordable, and high-speed internet across urban, rural, 

and remote areas in South Africa. 

Objectives  

We aim to achieve nationwide coverage, reaching 95% of South Africa's population within 

five years. We also plan to reduce the cost of connectivity for underserved regions by 50% 

through ISL technology. Additionally, we seek to establish partnerships with major 

telecommunication providers to enhance scalability and impact. These objectives reassure 

the audience about our strategic planning. 

Current State and Products 

SAIS focuses on researching, developing, and initially deploying ISL technology, with pilot 

projects in select rural areas to demonstrate feasibility and effectiveness. Our products and 

services include ISL Network Solutions, which provides high-speed, low-latency satellite 

connectivity for telecommunication providers. The rural connectivity packages offer 

affordable internet packages designed specifically for rural and underserved communities. 

The enterprise connectivity solutions customise ISL-based connectivity for businesses, 

enabling seamless operations even in remote locations. We offer consulting services on 

network design, deployment, and optimisation expertise using ISL technology. 

Strategy and Competitive Advantage 

Our strategy leverages ISL technology to address the limitations of traditional terrestrial 

networks. Our competitive advantages include ISL technology, offering superior speed, 
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coverage, and reliability compared to existing solutions. The venture has reduced 

infrastructure costs and quicker deployment times, allowing us to provide competitive 

pricing. The venture can rapidly scale network coverage across vast areas, including hard-to-

reach regions. The venture collaborates with major telecom providers and technology firms 

to enhance service delivery and expand market reach. 

Customer Acceptance and Financial Forecasts 

Based on surveys, we have received positive feedback from potential customers, particularly 

in areas with limited traditional connectivity options. We aim to build a strong reputation for 

reliability and innovation, driving customer interest and adoption. Financial projections 

indicate robust growth over the next five years, with revenues expected to increase by 30% 

annually. We forecast positive cash flow by the end of the third year, targeting a profit margin 

of 15% by year five. 

Business Financials 

Here is the financial breakdown for SAIS's purchase of 100 Low Earth Orbit (LEO) satellites, 

each costing USD 500,000, with costs distributed across key operational areas. All amounts 

are converted to South African Rands (ZAR), using an exchange rate of 1 USD = 19 ZAR.  

Expense Breakdown: 

Category Percentage of Total 

Investment 

Cost in ZAR 

Expanding Network Infrastructure (100 LEO 
Satellites) for each LEO satellite costs $500,000. 
For 100 LEO satellites, the total cost is $500,000 * 
100 = USD 50,000,000. 
In ZAR: 50,000,000 USD * 19 ZAR/USD = 

R950,000,000. 

60% R950,000,000 

Research and Development 20% R316,666,667 

Marketing and Customer Acquisition 10% R158,333,333 

Operational Expansion 10% R158,333,333 

 

This financial plan shows the required budget for SAIS to acquire 100 LEO satellites, invest in 

R&D, expand operations, and execute marketing strategies, all expressed in South African 

Rands. 

Money Required, Timing, and Deal on Offer 

The venture seeks R2 Billion in funding to accelerate its growth and achieve its strategic 

objectives of R1,583,333,333 in Capital and R416,666,667 in line of credit. The funds will be 

allocated to: 
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• Expanding network infrastructure (60%): 100 LEO satellites 

• Research and development (20%) 

• Marketing and customer acquisition (10%) 

• Operational expansion (10%) 

Timing: SAIS plans to secure financing over the next 6 months to ensure that the deployment 

of its satellite infrastructure and associated operations can begin promptly. The first phase of 

satellite acquisition and infrastructure deployment will commence within 3 months of 

securing the funds. Research and development will run concurrently, while marketing and 

operational expansion will intensify after the initial satellite deployment. 

Deal on offer:  

Partners Equity  Spectrum Allocation  

PIC 15% N/A 

MTN 15% 2% to the venture 

Vodacom 15% 2% to the venture 

Banks 10% N/A 

 

This executive summary provides a high-level overview of the venture's vision, mission, and 

strategy. The company is well-positioned to capitalise on the growing demand for reliable and 

affordable internet connectivity in South Africa, particularly in underserved areas, making it 

an attractive investment opportunity. 
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1. Chapter 1: Introduction and Scope of the Business Venture Proposal 

1.1. Statement of Purpose 

This research aimed to inform the development of a business plan for commercialising inter-

satellite links (ISLs) for telecommunications in South Africa. Focusing on addressing the 

connectivity challenges faced by underserved, rural, and remote areas, the study explored 

the technological, regulatory, and economic aspects of deploying ISL-enabled satellite 

communication systems. The emphasis was on connecting cell phone towers in remote areas 

using ISLs instead of fibre optic cables that traverse long distances. Figure 1 shows the 5G 

network coverage map of South Africa from the telecommunications providers.  

 

Figure 1 shows the 5G network coverage for Gauteng. See the appendices for other 

provinces.  

The research sought to identify opportunities and strategies for leveraging ISLs to enhance 

broadband internet access, telecommunication services, and digital inclusion initiatives in 

South Africa. The study aims to inform policymakers, industry stakeholders, and 

telecommunications operators about the benefits, challenges, and implications of integrating 

ISLs into South Africa's telecommunications infrastructure by examining global trends, case 

studies, and emerging technologies. The research contributed to advancing satellite 

communication technologies and expanding connectivity opportunities for all citizens in 

South Africa.  
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Figure 2 shows a conceptual design of ISL and its use cases.  

1.2. Business Venture Background 

The proposed business venture aimed to establish a satellite-based telecommunications 

company in South Africa by leveraging advanced satellite communication technologies. The 

company sought to address the connectivity challenges faced by underserved and remote 

areas in the country. South Africa possessed a diverse and rapidly evolving 

telecommunication infrastructure, which was critical for supporting its economic 

development and enhancing connectivity across the nation (BMI Research, 2021). 

Despite advancements, the country faced significant challenges in achieving widespread high-

speed internet access, particularly in rural and farming areas. A few major operators, 

including MTN, Vodacom, Telkom, and Cell C, dominated the telecommunication sector, 

providing mobile and fixed-line telephony, broadband internet, and data services (BMI 

Research, 2021). Urban areas enjoyed robust and modern telecommunication infrastructure 

with extensive deployment of fibre optic networks and advanced mobile technologies, 

including 4G and emerging 5G networks (Independent et al. of South Africa [ICASA], 2020). 

The backbone of South Africa's telecommunication infrastructure was primarily based on 

fibre optic cables, which were favoured for their high bandwidth capacity, reliability, and low 

latency. These characteristics made them ideal for connecting cell towers and ensuring high-

speed data transmission (Sutherland, 2018). These cables ran long distances, connecting 

major cities and urban centres, enabling seamless communication and internet services. 

However, rural and farm areas remained significantly underserved due to several challenges. 

Extending fibre optic cables to remote areas was prohibitively expensive because of vast 

distances and difficult terrain. The cost involved materials, labour, and logistical challenges of 

accessing remote locations (Gillwald, 2019). The low population density in rural areas made 

the return on investment less attractive for telecommunication operators, as the high cost of 
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infrastructure deployment could not be easily recouped from a small customer base 

(McKinsey & Company, 2019). South Africa's diverse terrain, including mountains, deserts, 

and vast plains, presented significant logistical barriers to laying fibre optic cables, increasing 

the complexity and cost of infrastructure projects (Sutherland, 2018). Maintaining fibre optic 

networks in remote areas was also difficult and costly due to adverse weather conditions and 

the risk of cable damage by wildlife or human activities (BMI Research, 2021). 

The venture explored alternative technologies and solutions like ISLs to address these 

challenges. Utilising ISLs with the low-earth orbit (LEO) satellite constellations offered a 

promising solution (Ahola et al., 2019). ISLs could facilitate high-speed, low-latency 

communication by enabling satellites to communicate directly, bypassing extensive ground 

infrastructure (Ahola et al., 2019). 

Approximately 50% of South Africa's population resides in rural regions, totalling around 30 

million individuals, yet only 35% of these households have access to reliable broadband or 

mobile internet services (ICASA, 2022; Stats SA, 2023). This represents a significant digital 

divide that continues to limit educational, economic, and social opportunities for half of the 

nation. Many of these regions are geographically isolated and economically marginalised, 

making traditional infrastructure roll-out, such as fibre optic and microwave backhaul, both 

costly and logistically complex. 

In provinces like Eastern Cape, KwaZulu-Natal, Limpopo, and Mpumalanga, which collectively 

host a large share of the rural population, mobile network coverage remains inconsistent, and 

internet speeds are often below the national average. These areas also need the most 

connectivity for public services like e-health, remote education, and digital government 

platforms. As such, there is a growing urgency and policy-driven momentum to expand digital 

access as part of national development objectives such as South Africa’s National 

Development Plan (NDP, 2030). 

There is a clear and compelling demand for satellite-based broadband, especially with Inter-

Satellite Links (ISLs), to bridge the coverage gaps left by terrestrial networks, as almost two-

thirds of rural households are still under- or unconnected.  ISLs are perfect for last-mile 

connectivity because they avoid costly ground-based infrastructure and difficult terrain.  

These numbers indicate that more than 19 million rural residents may use SAIS's services, 

making the case for ISL-enabled rural broadband feasible and crucial for inclusive digital 

transformation. 

1.3. Business Opportunity/Value Proposition 

According to MTN and Vodacom coverage maps (2024), 5G availability was concentrated in 

urban centres, leaving many rural towns underserved. The business opportunity lies in the 

unmet demand for reliable and affordable connectivity in rural and farm areas. The MTN and 

Vodacom coverage indicated the towns where 5G was available (MTN & Vodacom Coverage, 

2024). Despite advancements in terrestrial infrastructure, many rural and remote areas still 

need access to high-speed internet and telecommunication services. The venture aimed to fill 

this gap by deploying satellite-based solutions and unlocking new opportunities for economic 

growth, social development, and digital inclusion. 



15 | P a g e  
 

The venture's value proposition included establishing universal connectivity for every South 

African by providing ubiquitous access to high-speed broadband internet services, including 

in underserved and remote areas. The venture offers reliable and resilient 

telecommunications solutions powered by satellite technology, ensuring connectivity in 

challenging environments and adverse conditions. It deploys a scalable satellite network 

infrastructure capable of accommodating growing demand, expanding coverage, and 

adapting to evolving technological trends. It introduces innovative value-added services such 

as IoT connectivity, digital media streaming, and telemedicine applications to enhance user 

experience and meet diverse customer needs. 

The excessive costs associated with extending fibre optic cables over vast distances, 

geographical challenges and low population density in rural areas made it economically 

unfeasible for telecommunication operators to provide widespread high-speed connectivity. 

This infrastructure gap left a massive portion of the population needing access to essential 

digital services, hindering socioeconomic development and exacerbating regional 

inequalities. 

1.4. Problem Statement 

Providing reliable and high-speed telecommunications infrastructure remained a significant 

challenge in remote areas of South Africa. Traditional solutions, such as deploying fibre optic 

cables, are often expensive in OPEX and CAPEX and logistically complex due to the vast and 

rugged terrain. This limits the availability of essential communication services in rural and 

underserved regions, exacerbating the digital divide. 

Inter-satellite links (ISLs) offer a promising alternative for connecting remote cellular towers, 

bypassing the need for extensive terrestrial infrastructure. By leveraging satellite networks, 

ISLs could facilitate high-speed, low-latency data transfer between towers, potentially 

revolutionising connectivity in these hard-to-reach areas. 

This research sought to address this gap by systematically evaluating the potential of ISLs to 

connect remote cell phone towers in South Africa. The venture aimed to provide actionable 

insights for telecommunications providers and policymakers, facilitating the deployment of 

robust and cost-effective connectivity solutions in rural South Africa. 

Addressing this problem was critical for enhancing digital inclusion, supporting economic 

development, and improving the quality of life for residents in remote areas. The findings 

contributed to the broader goal of expanding reliable telecommunications infrastructure 

across South Africa, ensuring that all regions had access to the benefits of modern 

communication technologies. 

1.5. Goals of the Business Venture 

The venture aims to address the unmet demand for reliable and affordable connectivity by 

leveraging ISLs with LEO satellite constellations. It offers an innovative solution that bypasses 

the limitations of terrestrial infrastructure. ISLs enable direct satellite-to-satellite 

communication, reducing reliance on ground-based relays and significantly lowering the costs 

of extending high-speed internet to remote and rural areas. 
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The primary goals of the business venture were to expand broadband internet access and 

telecommunication services to underserved and remote areas in South Africa, promoting 

digital inclusion and socioeconomic development. Offer competitive pricing, innovative 

services, and a superior customer experience to capture a significant share of the 

telecommunications market in South Africa. Achieve sustainable revenue growth and 

profitability through subscription-based revenue models, value-added services, and strategic 

partnerships with industry stakeholders. Maintain technological leadership in satellite 

communication by investing in research and development, adopting emerging technologies, 

and optimising network performance. Ensure high levels of customer satisfaction through 

reliable service delivery, responsive customer support, and continuous improvement based 

on customer feedback and market insights. 

1.6. Scope of the Business Venture 

The scope of the business venture encompasses satellite network deployment planning, 

designing, and deploying a satellite network infrastructure comprising communication 

satellites, ground stations, and network management systems. ISLs eliminated the need for 

extensive ground-based fibre networks, making it more affordable to provide high-speed 

internet in underserved areas and offering broadband internet access, voice communication, 

data connectivity, and value-added services tailored to residential, commercial, and 

government clients. Satellite-based solutions could be rapidly deployed and scaled to meet 

the growing demand for connectivity, adapting to changing needs and ensuring continuous 

service improvements. Targeting both urban and rural markets in South Africa, focusing on 

areas with limited access to terrestrial broadband infrastructure and high demand for 

connectivity solutions and forming strategic partnerships and collaborations with 

telecommunications operators like MTN and Vodacom, technology providers, government 

agencies, and international organisations to support network deployment, market expansion, 

and innovation initiatives. 

By pursuing these objectives within the defined scope, the business venture aimed to 

establish itself as a leading provider of satellite-based telecommunications solutions in South 

Africa, driving positive social impact and sustainable business growth. 

1.7. Research Question  

How will integrating Inter-Satellite Links (ISLs) into South Africa's telecommunications 

infrastructure impact connectivity and broadband access in rural and underserved areas? 

1.8. Theoretical Background 

Several theories apply to ISL, like the information theory (Shannon, 1948), which provides a 

mathematical framework for quantifying information content in signals, which is crucial for 

efficient satellite communication. The network theory (Barabási, 2016; Newman, 2010) 

focuses on studying graphs to represent and analyse complex systems of interconnected 

elements, which is useful for modelling and optimising satellite communication networks. 

Game theory (Osborne & Rubinstein, 1994; Fudenberg & Tirole, 1991) provides a framework 

for analysing strategic interactions between rational decision-makers relevant to modelling 

the behaviour of satellite operators and regulators. The diffusion of innovation theory 
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(Rogers, 2010) explains how modern technologies spread and are adopted, helping to 

understand factors influencing ISL technology adoption. 

 The Technology Acceptance Model (TAM), developed by Davis (1989), suggests that adoption 

depends on perceived usefulness and ease of use. The Resource-Based View (RBV), 

introduced by Barney (1991), argues that a firm’s sustainable competitive advantage is 

derived from its unique resources and capabilities. According to RBV, valuable, rare, 

inimitable, and non-substitutable (VRIN) resources form the foundation of competitive 

success. The dynamic Capabilities Theory (Teece, Pisano & Shuen, 1997), Freeman’s Stakeholder 

Theory (1984) and the resource dependency theory (Pfeffer & Salancik, 2003) suggest that 

organisations depend on external resources for survival. The theory analyses satellite 

operators' dependencies on external resources like spectrum and technology suppliers. The 

institutional theory (DiMaggio & Powell, 1983) examines how organisations conform to 

external institutional pressures, analysing the role of regulatory frameworks in shaping ISL 

adoption. The complexity theory (Mitchell, 2009) explores the behaviour of complex systems, 

helping to understand the dynamics of the satellite communication ecosystem. 

2. Chapter 2: Literature Review 
 

Hypothesis: Integrating Inter-Satellite Links (ISLs) in South Africa's telecommunications 

infrastructure would significantly enhance connectivity, improving access to broadband 

services in rural and underserved areas. 

2.1. Introduction 

Inter-Satellite Link (ISL) technology significantly enhances satellite communications, offering 
innovative solutions to connectivity challenges, particularly in underserved and remote areas. 
The use of ISL holds substantial promise for improving internet accessibility in South Africa's 
remote regions, where traditional telecommunications infrastructure is insufficient. Inter-
satellite links (ISLs) enable direct communication between satellites, facilitating rapid, low-
latency data transmission that can help bridge the digital divide, especially in rural and 
isolated locales. This technology is being deployed globally, with notable companies such as 
SpaceX, OneWeb, and Amazon employing ISLs to establish reliable and scalable 
communication networks. As global satellite constellations develop, inter-satellite links (ISLs) 
are increasingly viewed as vital for improving connectivity in historically overlooked areas.  
 
This chapter examines the literature on the present status of ISL technology, analyses its 
technical, regulatory, and economic ramifications, and emphasises the significance of 
strategic alliances in effectively implementing ISL in South Africa's telecommunications 
framework. The literature review underscores the importance of strategic collaborations, 
legal frameworks, and technology breakthroughs required to implement ISLs effectively. The 
literature study demonstrated how the current research supports the premise and solves the 
research issue, highlighting the necessity for collaboration in this intricate and significant 
undertaking.     
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2.2. Review of Feasibility Literature   

Del Portillo et al. (2020) assert that space-based technologies could connect 24% of 
unconnected populations within 8-10 years, underscoring the vital importance of innovative 
connectivity solutions. Zhang et al. (2022) provide critical insights into the Low Earth Orbit 
(LEO) satellite topology, emphasising that satellite density, orbital parameters, and the 
geographic alignment of satellite orbits significantly impact network performance and 
latency. These developments enhance connectivity, particularly in remote and underserved 
areas. Despite these advancements, Africa still faces substantial connectivity challenges. 
Tyson (2020) highlights serious infrastructural deficiencies across the continent, such as 
disparities in inter-country latency, reliance on intercontinental transit providers, and 
unreliable connectivity, which hinder effective communication. 
 
The incorporation of ISLs into current telecommunications systems necessitates the 
resolution of various technical obstacles. The key infrastructure requirements include the 
implementation of advanced laser communication technologies, dynamic routing protocols, 
adaptive beam steering systems, and robust error correction procedures. These components 
are crucial for facilitating dependable, high-velocity communication among satellites. Klenze 
et al. (2020) underscore the issues posed by intermittent connectivity, especially in partial 
satellite deployments, and the complexities of integrating satellite networks with current 
internet infrastructures. Creating advanced inter-satellite communication algorithms will 
resolve these challenges and guarantee uninterrupted network functionality. 
 
ISLs can deliver high-speed data connections between satellites, achieving gigabit-per-second 
transmission rates. ISL studies highlight that this technology can address connectivity issues 
in rural and neglected areas (Ahola et al., 2019). This method has been effectively 
implemented in various regions worldwide, demonstrating its feasibility for South Africa. The 
regulatory frameworks in South Africa, particularly those overseen by the Independent 
Communications Authority of South Africa (ICASA), play a crucial role in influencing the 
efficacy of ISL deployments. ICASA regulates spectrum allocation and licensing, ensuring 
satellite communication systems comply with international standards (ICASA, 2021). 
Furthermore, ISLs present significant economic prospects, including the enhancement of 
digital inclusion, the facilitation of new business growth, and the promotion of socio-
economic development in marginalised areas (Pike, 2021). These economic opportunities 
represent a promising avenue for growth in South Africa's telecoms sector. 

2.3. Global Trends in Inter-Satellite Communication 

Inter-satellite communication has garnered significant attention globally, driven by the 

increasing demand for high-speed, reliable connectivity and the proliferation of satellite 

constellations for various purposes. Major trends in inter-satellite communication include 

advancements in laser communication technology that have led to the development of high-

speed optical ISLs capable of transmitting data at gigabit-per-second rates. Laser-based ISLs 

offer advantages such as narrow beams, immunity to radio interference, and higher data 

throughput compared to traditional RF links (Majumdar, A.K., 2022). 

The emergence of mega-constellations is another global trend in ISL. Mega-constellations 

comprising thousands of small satellites in low Earth orbit (LEO) have become a prominent 
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trend in the satellite industry. These constellations rely heavily on ISL to establish inter-

satellite connectivity, enabling seamless data relay, global coverage, and low-latency 

communication for applications such as broadband internet services, Earth observation, and 

global connectivity (Zhang, J et al., 2022). 

Inter-satellite communication is increasingly integrated with terrestrial 5G networks to 

extend coverage, enhance network resilience, and support emerging applications such as the 

Internet of Things (IoT) and mission-critical communications. ISLs are essential for connecting 

terrestrial 5G base stations with satellite backhaul infrastructure, enabling seamless 

communication across diverse environments (Huang, H., et al., 2019). 

2.4. Previous Studies on Inter-Satellite Links 

Numerous studies have examined different elements of inter-satellite communication, 

covering everything from technical feasibility to economic and regulatory factors. Both 

Majumdar, A. K. (2022) and Mauro, A., et al. (2023) have tackled technical obstacles such as 

laser pointing precision, atmospheric interference, synchronisation issues, and power 

efficiency in inter-satellite links (ISLs). The foremost technical hurdle in ISLs involves achieving 

precise and consistent laser pointing between satellites, particularly across lengthy distances. 

Laser pointing accuracy can be compromised by atmospheric conditions, satellite motion, and 

mechanical vibrations, resulting in signal deterioration.  

Majumdar et al. (2023) have proposed various solutions to address this challenge, including 

adaptive optics, beam steering techniques, and sophisticated tracking algorithms. These 

solutions aim to improve laser pointing accuracy and maintain stable satellite communication 

links. Centenaro, M et al. (2021) have discussed another technical challenge in ISLs, which is 

managing interference from other sources, such as background noise and neighbouring 

satellites. They assert that advanced signal processing techniques, including error correction 

coding and interference cancellation algorithms, can help mitigate interference and enhance 

the reliability of ISLs. Additionally, optimising the design of optical terminals and 

implementing robust communication protocols can improve the performance of ISLs in 

challenging environments. 

Anderson, J. F., et al. (2022) have discussed the economic analyses and examined the cost-

effectiveness of deploying ISL in satellite constellations, comparing the benefits of increased 

data throughput, reduced latency, and improved network resilience against the investment 

required for implementing ISL technology. The economic viability of ISLs depends on various 

factors, including the costs of satellite deployment, infrastructure development, and 

operational expenses. While ISL technology offers significant advantages in network 

efficiency and coverage, the initial investment needed for satellite constellation deployment 

and ground infrastructure development can be substantial. Economic analyses have 

evaluated the cost-effectiveness of ISL compared to traditional satellite communication 

systems, considering factors such as data throughput, latency, and network resilience. These 

analyses aim to identify cost-effective strategies for deploying ISLs and maximising the return 

on investment for satellite operators. 
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Ram et al. (1987) have assessed the regulatory frameworks governing inter-satellite 

communication, including spectrum allocation, licensing procedures, and international 

coordination. They have highlighted the need for harmonised regulations to facilitate the 

deployment and operation of ISL across borders. Regulatory and policy considerations play a 

crucial role in the deployment and operation of ISLs, particularly regarding spectrum 

allocation, licensing procedures, and international coordination. ISLs operate in frequency 

bands allocated by regulatory bodies, such as the International Telecommunication Union 

(ITU), which necessitate coordination to prevent interference with other satellite systems. 

Regulatory frameworks also govern the licensing of satellite operators and the approval of 

satellite constellations, ensuring compliance with international regulations and standards. 

2.5. Current Use Cases and Applications 

Inter-satellite links are used in various domains, including telecommunications, Earth 

observation, scientific research, and space exploration. Current use cases and applications of 

ISLs include Companies such as SpaceX, OneWeb, and Amazon, which are deploying mega-

constellations of satellites equipped with ISLs to provide high-speed broadband internet 

services to underserved regions globally. ISLs enable efficient data relay between satellites, 

ensuring seamless connectivity and global coverage (Osoro, O. B., & Oughton, E. J, 2021). 

Figure three shows the current use cases of Inter-satellite.  

 

ISL enhances the capabilities of Earth observation and remote sensing satellites by facilitating 

real-time data transfer between satellites in orbit. This enables rapid responses to natural 

disasters, environmental monitoring, agricultural management, and urban planning 

applications. ISLs support space-based navigation and positioning systems by allowing inter-

satellite communication in satellite navigation constellations such as GPS, Galileo, and 
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GLONASS. ISLs improve the accuracy, availability, and reliability of satellite-based navigation 

services, benefiting the aviation, maritime, and logistics industries. (Hong, C. K., et al ,2022). 

Inter-satellite communication facilitates collaborative scientific experiments and space 

exploration missions involving multiple satellites. ISLs enable data exchange, coordination, 

and synchronisation between spacecraft, supporting missions such as space-based 

interferometry, gravitational wave detection, and lunar exploration. Marrero, L. M., et al., 

(2022). 

2.6. Telecommunication Infrastructure in South Africa 

2.6.1. Current State of Telecommunication 

South Africa has a diverse and relatively well-developed telecommunications infrastructure, 

particularly in urban and peri-urban areas (Lembani, R., et al., 2020). The country's 

telecommunications sector is characterised by a mix of fixed-line, mobile, and satellite-based 

services, with several operators competing in the market. The current state of 

telecommunications infrastructure includes mobile phones that have experienced significant 

growth in South Africa, along with widespread adoption of smartphones and mobile data 

services. Major mobile operators such as Vodacom, MTN, and Cell C provide extensive 

nationwide coverage, offering millions of subscribers voice, messaging, and data services 

(Lembani, R., et al., 2020). 

 The deployment of fibre optic networks has expanded in urban centres, providing high-speed 

broadband connectivity to businesses, government institutions, and residential areas. Fibre-

to-the-home (FTTH) and fibre-to-the-premises (FTTP) initiatives have enabled faster internet 

access and enhanced digital services for consumers. In rural and remote areas with limited 

terrestrial infrastructure, satellite communication can be crucial for providing connectivity. 

Satellite broadband services offer a viable solution for bridging the digital divide and 

extending internet access to underserved communities, schools, healthcare facilities, and 

government offices (Ben Lutkevich, 2023). 

Despite advancements in telecommunications infrastructure, a digital divide persists; 

disparities in access continue between urban and rural areas. Remote regions, particularly in 

KwaZulu-Natal, Eastern Cape, Limpopo, and Mpumalanga provinces, encounter challenges in 

obtaining affordable and reliable broadband services, which hinders socio-economic 

development and efforts towards digital inclusion. These rural areas were provided with 24 

Television White Space gateway equipment to enhance access. (Creamer Media, engineering 

news 2023) 

2.7. Challenges in Rural Connectivity 

Rural connectivity remains a pressing challenge in South Africa, with various factors 

contributing to the digital divide, such as infrastructure limitations. Remote areas often lack 

sufficient infrastructure for terrestrial communication networks, including fibre optic cables 

and mobile base stations. Geographic barriers such as mountains, valleys, and vast distances 

further complicate the deployment of traditional telecommunications infrastructure 

(Creamer Media, Engineering News, 2023).  
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Building and maintaining telecommunications infrastructure in rural areas incurs high costs, 

due to the necessity for extensive network expansion and upkeep. The low population density 

and limited commercial viability render it economically challenging for operators to invest in 

rural connectivity projects (Creamer Media, Engineering News, 2023). Insufficient spectrum 

availability for wireless communication further exacerbates the challenges of rural 

connectivity. Spectrum allocation policies and regulatory restrictions hinder the deployment 

of broadband services in underserved areas, obstructing efforts to bridge the digital divide 

(Creamer Media, Engineering News, 2023). Alongside infrastructure barriers, factors such as 

low levels of digital literacy, language diversity, and cultural obstacles may impede the 

adoption of digital technologies in rural communities. Educational initiatives and community 

outreach programmes are crucial to fostering digital skills development and awareness of the 

benefits of connectivity (Creamer Media, Engineering News, 2023).  

2.8. Potential Benefits of Inter-Satellite Links in South Africa 

Inter-satellite links offer numerous potential benefits for enhancing telecommunications 

infrastructure and tackling connectivity challenges in South Africa. ISLs enable satellites to 

establish direct communication links with neighbouring satellites, thereby extending 

coverage to remote and underserved areas beyond the reach of terrestrial networks. This 

promotes broadband access in rural communities, schools, healthcare facilities, and 

government institutions, enhancing connectivity and fostering digital inclusion. (Fraire, J. A et 

al., 2017). 

ISLs enhance network resilience by providing redundant communication paths and alternative 

routes for data transmission. In regions prone to natural disasters, conflicts, or infrastructure 

failures, satellite-based communication systems equipped with ISLs offer reliable 

connectivity, ensuring the continuity of essential services and emergency communications. 

(Fraire, J. A et al., 2017). Satellite communication systems can be deployed rapidly, making 

them ideal for bridging temporary connectivity gaps or responding to emergencies. In disaster 

relief efforts, ISL-enabled satellites can swiftly establish communication links to support 

search and rescue operations, humanitarian aid delivery, and coordination of relief efforts. 

(Fraire, J. A et al., 2017). 

Satellite communication networks featuring ISL provide scalability and flexibility to adapt to 

changing demands and coverage requirements. As population densities shift or new 

development projects emerge in rural areas, satellite operators can reconfigure their 

networks and allocate resources dynamically to meet evolving connectivity needs. (Fraire, J. 

A et al., 2017). Inter-satellite links facilitate the delivery of a wide array of digital services, 

including broadband internet access, telemedicine, distance learning, e-government services, 

and precision agriculture. By ensuring reliable and high-speed connectivity, ISL-enabled 

satellite networks empower individuals, businesses, and communities to access information, 

partake in the digital economy, and enhance their quality of life. (Fraire, J. A et al., 2017). 

2.9. Technological Needs and Advancements 

2.9.1.  Infrastructure Requirements for Inter-Satellite Links 
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Inter-satellite links (ISLs) require robust infrastructure to facilitate high-speed, low-latency 

communication between satellites in orbit. Key infrastructure requirements for ISLs include 

satellite platforms equipped with ISL-capable communication payloads, such as optical 

terminals or radio frequency (RF) transceivers, precise pointing and tracking mechanisms, and 

onboard processing capabilities. Satellites should be designed to support ISL operations while 

accommodating power, weight, and space constraints. (Motzigemba, M A et al., 2019) 

ISL requires ground stations equipped with tracking antennas, optical ground stations (OGS), 

or RF ground stations to establish satellite communication links. Ground stations act as 

gateways for data exchange between satellites and terrestrial networks, facilitating command 

and control operations, telemetry, and data reception (Motzigemba, M A et al., 2019; 

Pimentel, P. M et al., 2018). ISL necessitates a network infrastructure to support inter-satellite 

communication, including terrestrial fibre optic links, data centres, and satellite operation 

centres (SOCs). The network infrastructure must connect ground stations, satellite control 

centres, and other satellite-related facilities (Motzigemba, M A et al., 2019). 

Control and management systems must be established to monitor and oversee ISL 

operations, which include satellite constellation management, link establishment, routing, 

and optimisation. Such systems should empower operators to configure, manage, and 

troubleshoot ISLs remotely, thereby ensuring efficient network operation. (Motzigemba, M A 

et al., 2019). 

2.9.2. Technical Specifications and Standards 

Technical specifications and standards have been developed by the Space Development 

Agency (SDA) that play a crucial role in ensuring the interoperability, compatibility, and 

reliability of ISLs. Key technical specifications and standards for ISLs include communication 

protocols and standards for data exchange between satellites, such as Consultative 

Committee for Space Data Systems (CCSDS) protocols, Internet Protocol (IP) based protocols, 

and Optical Inter-Satellite Links (OISL) standards. Standardised protocols facilitate 

interoperability and simplify integration with existing satellite systems (Motzigemba, M A et 

al., 2019 and (SDA OISL-Standard-v2.1.2, 2022) 

A link budget analysis must be conducted to ascertain the necessary signal power, modulation 

schemes, and error correction techniques for ensuring reliable communication over ISLs. Link 

budget calculations take into account transmitter power, receiver sensitivity, antenna gain, 

path loss, and atmospheric effects (SDA OISL-Standard-v2.1.2, 2022). The frequency bands 

and allocation plans for ISLs must be specified, including optical frequency bands (e.g., near-

infrared, visible, or ultraviolet) and RF frequency bands (e.g., Ka-band, Ku-band, or S-band). 

Spectrum allocation should address interference mitigation, regulatory compliance, and 

compatibility with other satellite systems (SDA OISL-Standard-v2.1.2, 2022). 

The Quality of Service (QoS) parameters and service level agreements (SLAs) for ISLs must be 

specified, encompassing latency, throughput, reliability, and availability requirements. QoS 

parameters ensure that ISLs fulfil performance objectives and provide consistent service 

quality to end-users (SDA OISL-Standard-v2.1.2, 2022) and Centenaro, M. et al. (2021). 
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Safety and reliability standards for satellite communication systems encompass the 

International Organisation for Standardisation (ISO) standards, European Cooperation for 

Space Standardisation (ECSS) standards, and American Institute of Aeronautics and 

Astronautics (AIAA) guidelines. These safety standards address radiation tolerance, fault 

tolerance, and risk mitigation measures (Centenaro, M. et al., 2021). 

2.10. Emerging Technologies in Satellite Communication 

Advancements in satellite communication technology are driving innovation and shaping the 

future of ISLs. Emerging technologies in satellite communication include Optical Inter-Satellite 

Links (OISL) technology, which utilises laser-based communication systems to establish high-

speed, high-capacity links between satellites. OISLs offer advantages such as higher data 

rates, lower latency, and immunity to radio interference compared to traditional RF links. 

OISLs facilitate gigabit-per-second data transmission rates, supporting bandwidth-intensive 

applications such as broadband internet services and real-time Earth observation 

(Motzigemba, M et al, 2019; Centenaro, M. et al., 2021). 

Software-Defined Satellites (SDS) platforms utilise software-defined networking (SDN) and 

software-defined radio (SDR) technologies to facilitate dynamic reconfiguration and 

optimisation of satellite resources. SDS architectures enable operators to adapt satellite 

communication systems to evolving mission requirements, traffic patterns, and 

environmental conditions, thereby enhancing flexibility, scalability, and efficiency 

(Centenaro, M. et al., 2021). Constellation coordination and formation flying techniques 

permit precise positioning and synchronisation of satellites within a constellation. Advanced 

formation control algorithms and autonomous navigation systems allow satellites to maintain 

formation geometry, optimise inter-satellite links, and mitigate interference, thus improving 

constellation performance and coverage efficiency (Centenaro, M. et al., 2021). 

Artificial Intelligence (AI) and Machine Learning (ML) techniques are utilised in satellite 

communication systems for signal processing, interference mitigation, resource allocation, 

and network optimisation tasks. AI algorithms analyse telemetry data, predict system 

behaviour, and optimise real-time network performance, thereby enhancing the reliability, 

efficiency, and adaptability of satellite communication systems (Centenaro, M. et al., 2021).  

CubeSats and SmallSat platforms facilitate cost-effective deployment of satellite 

constellations for various applications, including communication, Earth observation, and 

scientific research. Miniaturised satellite platforms utilise commercial off-the-shelf (COTS) 

components, standardised interfaces, and agile development methodologies to accelerate 

satellite deployment and innovation cycles, thus democratising access to space-based 

services (Centenaro, M. et al., 2021). 

These emerging technologies have the potential to revolutionise satellite communication and 

unlock new opportunities for inter-satellite links, enabling faster, more reliable, and more 

scalable communication solutions across various applications and industries. Ongoing 

research, development, and collaboration are crucial to harnessing the full potential of these 

technologies and advancing the state of the art in satellite communication. 
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2.11. Regulatory Framework 

2.11.1. Overview of Telecommunication Regulations in South 

Africa 

The telecommunications sector in South Africa is governed by a comprehensive regulatory 

framework designed to promote competition, protect consumer interests, and foster 

investment in infrastructure and innovation (ICASA, website accessed 20240319). The 

Independent Communications Authority of South Africa (ICASA) serves as the primary 

regulatory authority for the telecommunications industry. Key aspects of the 

telecommunications regulations in South Africa include licensing; ICASA is responsible for 

issuing licences to operators to provide telecommunications services.  

Licensing requirements vary depending on the type of service, such as fixed-line, mobile, 

broadband, or satellite communication (ICASA, website accessed 20240319). ICASA manages 

the allocation and assignment of the radio frequency spectrum for telecommunications 

purposes. Spectrum is allocated through a licensing process, and operators must comply with 

the technical standards and usage conditions specified by ICASA (ICASA, website accessed 

20240319). ICASA mandates that a minimum of 30% equity ownership in licensed companies 

be held by "historically disadvantaged groups" (HDGs). HDGs are defined as Black South 

Africans, women, people with disabilities, and youth (ICASA, website accessed 20240527). 

ICASA monitors market competition and intervenes to address the anti-competitive 

behaviour or market abuses of dominant operators. The regulatory authority promotes fair 

competition through price regulation, access obligations, and interconnection agreements 

(ICASA, website accessed 20240319). Telecommunications regulations include provisions to 

safeguard consumer rights, ensure transparency in service offerings, and address complaints 

and disputes. ICASA regulates billing practices, quality of service standards, and advertising 

practices to protect consumer interests (ICASA, website accessed 20240319). The South 

African government encourages universal access to telecommunications services, particularly 

in underserved and rural areas. ICASA implements universal service obligations (USOs) to 

ensure that all citizens can access basic telecommunication services, including voice and data 

connectivity (ICASA, website accessed 20240319). 

2.11.2. Specific Regulations Governing Satellite 

Communication 

Satellite communication in South Africa is governed by specific regulations regarding 

licensing, spectrum allocation, and technical standards. Key regulatory considerations for 

satellite communication include licensing requirements for operators intending to provide 

satellite communication services, which must obtain licenses from ICASA. The licensing 

procedures may vary depending on the type of satellite service, such as fixed satellite services 

(FSS), mobile satellite services (MSS), or broadcasting satellite services (BSS). Wilmari 

Strachan and Naledi Ramoabi (2023) provide their legal opinion that 30% equity must be 

allocated to individual licensees from historically disadvantaged groups in your venture, as 

required by the Electronic Communications Act. 
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ICASA allocates radio frequency spectrum for satellite communication through licensing and 

frequency coordination processes. Spectrum assignments are based on international 

agreements and standards to ensure compatibility and avoid interference with other satellite 

systems (ICASA, website accessed 20240319). Satellite operators must comply with the 

technical standards and specifications established by ICASA for satellite communication 

systems. These standards encompass aspects such as satellite earth stations, satellite 

terminals, satellite networks, and satellite links to ensure interoperability and conformity with 

international norms (ICASA, website accessed 20240319). Satellite operators are required to 

adhere to regulatory requirements concerning safety, security, environmental protection, 

and public health. ICASA conducts inspections and audits to verify compliance with regulatory 

standards and may impose penalties for non-compliance (ICASA, website accessed 

20240319). 

2.11.3. Licensing and Spectrum Allocation 

The licensing and spectrum allocation process for satellite communication in South Africa 

consists of several steps. Operators interested in providing satellite communication services 

submit licence applications to ICASA, detailing their proposed satellite network, coverage 

area, technical specifications, and business plans (ICASA, website accessed 20240319). ICASA 

evaluates licence applications and allocates spectrum resources based on availability, 

technical feasibility, and regulatory compliance. Spectrum assignments may be subject to 

frequency coordination and international agreements to prevent interference with 

neighbouring countries (ICASA, website accessed 20240319). 

ICASA imposes licensing conditions that specify the rights, obligations, and restrictions 

applicable to satellite operators. License conditions may include frequency usage limits, 

coverage obligations, quality of service requirements, and reporting obligations (ICASA, 

website accessed 20240319). Satellite licences are typically granted for a specified duration 

and may be subject to renewal upon expiry. ICASA periodically reviews the terms and 

conditions of licences to ensure continued compliance with regulatory standards and market 

dynamics (ICASA, website accessed 20240319). 

2.11.4. Regulatory Challenges and Opportunities 

While the regulatory framework for satellite communication in South Africa encourages 

investment and innovation, several challenges and opportunities arise. Matinmikko-Blue et 

al. (2020) state that spectrum scarcity presents a significant challenge for satellite 

communication operators, particularly in congested frequency bands. Regulatory authorities 

must implement effective spectrum management practices, such as spectrum sharing and 

dynamic spectrum access, to maximise spectrum utilisation and meet the increasing demand 

for satellite services. 

Matinmikko-Blue et al. (2020) state that regulatory harmonisation is essential to facilitate 

international cooperation and coordination in satellite communication. South Africa should 

align its regulatory framework with international standards and agreements to promote 

interoperability, minimise cross-border interference, and enhance regulatory certainty for 

satellite operators. Canca, Linda (2017) provides that addressing the digital divide remains a 

key priority for telecommunications regulators in South Africa. Satellite communication, 
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including inter-satellite links, presents opportunities to extend connectivity to underserved 

areas and bridge the digital divide by providing broadband access to remote communities, 

schools, healthcare facilities, and government institutions. 

Regulatory frameworks should encourage innovation and investment in satellite 

communication technologies to promote economic growth and socio-economic 

development. Regulatory authorities can incentivise investment in satellite infrastructure by 

implementing streamlined licensing processes, organising spectrum auctions, offering tax 

incentives, and fostering public-private partnerships. 

In conclusion, the regulatory framework governing satellite communication in South Africa 

plays a crucial role in fostering competition, protecting consumer interests, and facilitating 

the deployment of satellite communication systems. Tackling regulatory challenges and 

capitalising on regulatory opportunities are vital for maximising the advantages of satellite 

communication, including inter-satellite links, within South Africa's telecommunications 

sector. 

2.12. Operational Management of Inter-Satellite Links 

2.12.1. Strategies for Efficient Inter-Satellite Communication 

Efficient inter-satellite communication (ISC) is essential for maximising the performance and 

reliability of satellite networks. Several strategies, such as dynamic routing protocols, can be 

employed to optimise ISC. Simanjuntak, V., et al. (2023) indicate that implementing dynamic 

routing protocols such as Border Gateway Protocol (BGP) or Multi-Protocol Label Switching 

(MPLS) is a strategy to dynamically select the most efficient communication path between 

satellites based on factors like link quality, latency, and traffic load. 

Liu et al. (2020) state that load balancing can be another strategy that distributes traffic across 

multiple ISC links to balance network load and prevent congestion. Load balancing algorithms 

can intelligently route data packets to minimise latency and maximise throughput, thereby 

improving overall network performance. Hagenauer, J., & Lutz, E. (1987) discuss utilising error 

correction techniques such as Error Correction and Forward Error Correction (FEC) to mitigate 

the impact of packet loss and signal degradation in ISC. FEC algorithms add redundancy to 

transmitted data, enabling receivers to reconstruct lost or corrupted packets and thereby 

improve data integrity. 

Mayorga et al. (2021) examine the implementation of beamforming and beam steering 

techniques to optimise signal transmission between satellites. By dynamically adjusting 

antenna beams, satellite operators can maximise signal strength, minimise interference, and 

enhance communication reliability in ISC. Devi, B. B. (2009) studies the employment of traffic 

engineering mechanisms to prioritise critical traffic and allocate network resources efficiently. 

Quality of Service (QoS) policies can be applied to guarantee bandwidth for latency-sensitive 

applications, such as real-time video streaming or voice communication. 

2.13. Security and Risk Management 

Security and risk management are paramount considerations in the operation of satellite 

networks, particularly when implementing ISC. Key strategies for ensuring security and 
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mitigating risks include encryption. Tedeschi, P et al. (2022) examine the use of encryption to 

prevent unauthorised access and eavesdropping on data transmitted over ISC links. Advanced 

encryption algorithms, such as AES (Advanced Encryption Standard), can safeguard sensitive 

information and protect against cyber threats. 

Tedeschi, P et al (2022) examine the implementation of robust authentication mechanisms to 

verify the identities of authorised users and devices accessing the satellite network. Access 

control policies ought to limit unauthorised access to ISC links and satellite terminals, thereby 

reducing the risk of unauthorised data interception or manipulation. Li, K et al (2020) 

advocate for the deployment of firewalls and Intrusion Detection Systems (IDS) to monitor 

network traffic, detect suspicious activities, and block malicious attacks that aim to infiltrate 

the satellite network. Intrusion prevention systems (IPS) can automatically respond to 

security incidents and mitigate threats in real time. 

Tedeschi, P et al (2022) examine securing satellite ground stations and infrastructure facilities 

to prevent unauthorised physical access and tampering. Physical security measures such as 

perimeter fencing, access controls, surveillance cameras, and security guards can deter 

intruders and safeguard critical assets from sabotage or theft. Rak, J., et al (2021) develop 

comprehensive disaster recovery and continuity plans to mitigate the impact of potential 

disruptions, such as natural disasters, cyberattacks, or equipment failures. Backup systems, 

redundant infrastructure, and contingency procedures should be established to ensure the 

resilience and continuity of satellite operations. 

2.14. Maintenance and Upkeep of Satellite Networks 

Proper maintenance is crucial for ensuring the reliability, performance, and longevity of 

satellite networks. Essential practices for effective maintenance involve carrying out regular 

inspections and audits. According to the ESA (2018), it is vital to perform routine inspections 

and audits on satellite terminals, ground stations, and network infrastructure to proactively 

identify potential problems and address maintenance requirements. Inspections should cover 

the integrity of equipment, environmental conditions, and adherence to regulatory 

standards. The ITU (2020) suggests scheduling regular maintenance tasks, such as equipment 

calibration, antenna alignment, and software updates, to optimise performance and prevent 

deterioration over time. Maintenance activities should be systematically planned and carried 

out to minimise disruptions and downtime. 

NASA (2019) advises developing procedures for diagnosing and troubleshooting faults in 

satellite networks, including ISC links, satellite terminals, and ground equipment. To quickly 

identify and resolve issues, utilise diagnostic tools, remote monitoring systems, and fault 

management platforms. Tarchi, D., et al. (2018) emphasise the importance of implementing 

remote management and configuration capabilities to support centralised monitoring and 

control of satellite networks. These remote management tools allow operators to oversee 

network health, adjust parameters, and carry out software updates without needing physical 

access to satellite terminals or ground stations. 

Roszczyk, J. (2020) proposes that, to achieve effective maintenance, one should invest in 

training programmes and skills development initiatives to equip maintenance personnel with 
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the knowledge and expertise required to maintain and operate satellite networks effectively. 

Training should encompass equipment operation, maintenance procedures, troubleshooting 

techniques, and safety protocols. 

By implementing these operational management strategies, satellite operators can optimise 

the performance, security, and reliability of inter-satellite links and satellite networks, 

ensuring seamless communication and connectivity for users across various applications and 

industries. 

2.15. Commercialisation Opportunities 

2.15.1. Market Analysis for Inter-Satellite Links in South 

Africa 

A thorough market analysis is vital to grasp the demand, competition, and growth potential 

for inter-satellite links (ISLs) in South Africa. Essential elements of this analysis involve 

evaluating the present market size and anticipated growth rate for ISLs within the country’s 

telecommunications sector. It also includes examining historical trends, industry reports, and 

forecasts to gauge the demand for ISL-enabled satellite communication services throughout 

the forecast period (McKinsey & Company, 2020). Furthermore, it’s important to identify 

market segments and target demographics for ISLs, such as government agencies, 

telecommunications operators, enterprise clients, and end-users across various sectors. The 

market should be segmented based on geographic location, industry verticals, application 

needs, and budget limitations (PwC South Africa, 2019). 

 Analysing the competitive landscape for ISLs in South Africa includes existing satellite 

operators, telecommunications companies, technology providers, and new market entrants. 

Assess competitors' strengths, weaknesses, market share, pricing strategies, and value 

propositions to identify opportunities for differentiation and competitive advantage 

(McKinsey & Company, 2020). Understand customer needs, preferences, and pain points 

related to satellite communication services in South Africa. Conduct surveys, interviews, and 

focus groups with key stakeholders to gather insights into customer requirements, service 

expectations, and willingness to pay for ISL-enabled solutions. (ICASA, 2021). 

Identifying market trends, drivers, and inhibitors that shape the demand for ISLs in South 

Africa. Analysing factors such as technological advancements, emerging applications, 

regulatory changes, competitive dynamics, and macroeconomic conditions that influence 

market growth and adoption (Deloitte, 2020). 

2.15.2. Economic Viability and Financial Projections 

Evaluating the economic feasibility of inter-satellite links (ISLs) includes examining the 

financial viability, potential revenue, and return on investment (ROI) for implementing ISL-

enabled satellite communication systems in South Africa. Important factors for assessing 

economic viability and making financial forecasts consist of estimating capital expenditure 

(CAPEX) and operational expenditure (OPEX) related to the deployment of ISL-enabled 

satellite networks. This encompasses costs for satellite manufacturing, launch services, 

ground infrastructure, spectrum licensing fees, operational and maintenance expenses, and 

regulatory compliance costs (Ahola, J., et al., 2019). 



30 | P a g e  
 

Economic viability necessitates the identification of potential revenue streams for ISL-enabled 

satellite communication services, such as subscription fees, data usage charges, value-added 

services, government contracts, and partnerships with telecommunications operators or 

enterprise customers. Assess the revenue potential for each market segment and service 

offering (Pike, A., 2021). Evaluate various business models for commercialising ISLs in South 

Africa, including satellite operator models, service provider models, reseller models, and 

partnership models. Analyse the advantages and disadvantages of each business model 

regarding revenue generation, cost structure, market reach, and scalability (ITU, 2020). 

The venture will create financial projections, including income statements, cash flow 

statements, and balance sheets, to forecast the financial performance of ISL-enabled satellite 

communication ventures over the project's lifecycle. Employ financial modelling techniques, 

such as discounted cash flow (DCF) analysis, net present value (NPV) analysis, and internal 

rate of return (IRR) analysis, to evaluate the investment's profitability and risk-adjusted 

returns (World Bank,2018). The venture must identify and assess potential risks and 

uncertainties associated with commercialising ISLs in South Africa, encompassing technical, 

regulatory, market, financial, and geopolitical risks. Formulate risk mitigation strategies, 

contingency plans, and sensitivity analyses to address identified risks and enhance project 

resilience (European Commission, 2019). 

2.16. Stakeholder Engagement and Partnerships 

Stakeholder engagement and partnerships are vital for driving the commercialisation of inter-

satellite links (ISLs) in South Africa. Key strategies for engagement and partnerships with 

stakeholders include collaboration with the government. This involves working with 

government agencies, regulatory authorities, and policymakers to advocate for supportive 

policies, regulations, and incentives for satellite communication projects. Engaging with 

government stakeholders to secure funding, obtain regulatory approvals, and address legal 

and compliance requirements (European Space Agency, 2020). 

Forging strategic partnerships with satellite operators, telecommunications companies, 

technology providers, and other industry stakeholders to leverage complementary expertise, 

resources, and networks is essential. Collaborative efforts on joint ventures, consortia, or 

alliances allow for pooling resources, sharing risks, and accelerating project implementation 

(International Telecommunication Union, 2019). Working alongside academic institutions, 

research organisations, and technology incubators provides access to cutting-edge research, 

innovation, and talent in satellite communication technologies. Partnering with universities, 

research labs, and innovation hubs facilitates joint research, development, and testing of ISL-

enabled solutions (National Aeronautics and Space Administration,2018). 

Engage with potential customers, end-users, and industry associations to understand their 

needs, preferences, and feedback regarding ISL-enabled satellite communication services. 

Conduct pilot projects, demonstrations, and trials to showcase the capabilities and benefits 

of ISLs and gather customer insights (United Nations Office for Outer Space Affairs,2021). 

International collaboration to explore opportunities for cooperation in satellite 

communication projects encompasses cross-border partnerships, joint ventures, and 
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technology transfer agreements. Engage with international organisations, space agencies, 

and global satellite operators to access markets, share resources, and promote 

interoperability (World Economic Forum, 2020). 

By fostering stakeholder engagement and partnerships, satellite operators can build 

consensus, mobilise support, and leverage synergies to drive the commercialisation of ISLs in 

South Africa, thereby unlocking new opportunities for economic growth, innovation, and 

connectivity across the region. 

2.17.  Case Studies 

2.17.1. Successful Implementations of Inter-Satellite Links in 

Telecommunication 

Case Study 1: OneWeb's Low Earth Orbit (LEO) Satellite Constellation (OneWeb. (n.d.) 

OneWeb, a global satellite operator, has successfully implemented inter-satellite links (ISLs) 

in its LEO satellite constellation to provide broadband internet services worldwide. To bridge 

the digital divide and connect underserved populations, OneWeb has deployed a 

constellation of low-cost, high-throughput satellites equipped with optical ISLs. 

Implementation Details: 

• OneWeb's satellite constellation consists of hundreds of LEO satellites orbiting at 

altitudes of approximately 1,200 kilometres. 

• Each satellite has optical terminals capable of establishing bidirectional ISLs with 

neighbouring satellites. 

• ISLs enable direct communication between satellites, facilitating seamless data relay 

and network connectivity without the need for ground-based relays. 

• The constellation's architecture leverages ISLs to optimise data routing, reduce 

latency, and enhance network resilience, enabling high-speed broadband access in 

remote and rural areas. 

Key Success Factors: 

• High Throughput: ISL-enabled satellites provide high throughput and low-latency 

connectivity, delivering broadband internet services with speeds comparable to 

terrestrial fibre optic networks. 

• Global Coverage: OneWeb's constellation offers global coverage, ensuring 

connectivity in remote regions, maritime environments, and aviation corridors. 

• Scalability and Flexibility: OneWeb's satellite constellation's modular design allows 

for scalability and flexibility, enabling rapid deployment and network expansion to 

meet growing demand. 

• Partnerships and Collaborations: OneWeb has forged partnerships with 

telecommunications operators, government agencies, and international organisations 
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to accelerate deployment, access regulatory approvals, and promote the adoption of 

satellite-based connectivity solutions. 

Case Study 2: SpaceX's Starlink Satellite Constellation (SpaceX, 2024) 

SpaceX, the aerospace company founded by Elon Musk, has deployed the Starlink satellite 

constellation to provide broadband internet services to underserved and remote areas 

around the globe. Starlink utilises a constellation of LEO satellites equipped with ISLs to create 

high-speed, low-latency communication links between satellites and ground terminals. 

Implementation Details: 

• The Starlink constellation comprises thousands of small satellites orbiting at altitudes 

ranging from 340 to 1,200 kilometres. 

• Each satellite is equipped with phased-array antennas and laser-based ISLs for inter-

satellite communication and ground-to-satellite links. 

• ISLs enable efficient data relay between satellites, minimising latency and optimising 

network performance for broadband internet services. 

• Starlink ground terminals, known as user terminals or dishy McFlatface, establish 

connections with satellites to access high-speed internet connectivity in remote and 

rural areas. 

Key Success Factors: 

• Rapid Deployment: SpaceX has rapidly deployed satellites to build out the Starlink 

constellation, leveraging its Falcon 9 rocket launches and streamlined production 

processes. 

• Mass Production: SpaceX manufactures satellites in large volumes to achieve 

economies of scale and reduce per-unit costs, enabling cost-effective deployment of 

the constellation. 

• Continuous Innovation: SpaceX continually innovates and iterates on the design of 

Starlink satellites, ground terminals, and network architecture to improve 

performance, reliability, and user experience. 

• Regulatory Support: SpaceX collaborates with regulatory authorities and government 

agencies to obtain spectrum licenses, launch approvals, and regulatory exemptions 

for satellite operations. 

Case Study 3: Amazon's Project Kuiper (Amazon, 2023) 

Project Kuiper is Amazon's ambitious initiative to provide global broadband internet access 

via a constellation of low Earth orbit (LEO) satellites. The project aims to deliver high-speed, 

low-latency internet connectivity to underserved and remote regions across the globe. 

Implementation Details: 
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• Satellite Constellation: Project Kuiper aims to deploy a constellation of low Earth orbit 

(LEO) satellites to provide high-speed, low-latency internet connectivity to 

underserved and remote areas. 

• Inter-Satellite Links (ISLs): The satellite constellation will utilise ISLs to establish direct 

communication links between satellites, enabling seamless data relay and network 

optimisation. 

• Ground Segment: Project Kuiper will establish a ground segment infrastructure, 

including gateway stations and user terminals, to facilitate communication between 

the satellite constellation and end-users. 

• Regulatory Compliance: Amazon will comply with regulatory requirements for 

satellite communication operations, including spectrum allocation and licensing 

frameworks in relevant jurisdictions. 

Key Success Factors: 

• Technological Innovation: Project Kuiper leverages cutting-edge technology, 

including ISLs, to deliver high-speed internet services with global coverage. 

• Strategic Partnerships: Amazon has formed partnerships with satellite 

manufacturers, launch providers, and ground station operators to support the 

implementation and operation of Project Kuiper. 

• Customer-Centric Approach: Project Kuiper focuses on meeting the needs of 

underserved communities and bridging the digital divide through affordable and 

reliable internet services. 

• Regulatory Compliance: Amazon works closely with regulatory authorities to ensure 

compliance with spectrum management and licensing requirements, enabling the 

smooth deployment and operation of the satellite constellation. 

 
 
These case studies highlight the advantages of ISLs in enhancing connectivity and addressing 
the digital divide, providing crucial insights for the implementation of ISLs in South Africa. 
Despite ongoing challenges, particularly in spectrum allocation and regulatory compliance, 
the potential benefits of ISLs for South Africa's telecommunications infrastructure are 
substantial. The success of South African ISL Solutions (SAIS) hinges on a meticulously devised 
management strategy. This strategy, which incorporates relevant theories, serves not only as 
a guide for strategic decision-making, resource allocation, and market positioning but also as 
a strategic necessity that carries the weight of the company's future.  
 
Technology adoption is critical for SAIS, as implementing Inter-Satellite Links (ISLs) marks a 
significant shift from traditional terrestrial networks. Everett Rogers' Diffusion of Innovations 
(DOI) Theory (1962) elucidates how new technologies spread within populations based on key 
attributes such as relative advantage, compatibility, complexity, trialability, and observability. 
ISLs provide superior speed, reliability, and coverage compared to fibre and mobile networks, 
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rendering them highly advantageous. Compatibility with existing telecom infrastructures is 
essential, while complexity must be minimised to facilitate adoption. Pilot projects in 
underserved communities can demonstrate feasibility, while successful ISL deployments 
should be showcased to build trust and enhance adoption (Rogers, 2003).  
 
Another key adoption model is Davis' Technology Acceptance Model (TAM) (1989), which 
suggests that adoption depends on perceived usefulness and ease of use. ISLs must be 
positioned as a cost-effective and high-performance alternative while ensuring that 
integration processes remain straightforward for telecom providers (Davis, 1989). For SAIS, it 
is essential that ISL technology is presented as an advantageous, compatible, and user-
friendly solution, while leveraging pilot projects to enhance adoption rates among early 
adopters, such as large telecom companies and government agencies, to ensure success. 
 
The Resource-Based View (RBV) (Barney, 1991) argues that firms achieve sustainable 
competitive advantage by developing valuable, rare, inimitable, and non-substitutable (VRIN) 
resources. In the case of SAIS, technological resources such as proprietary ISL technology 
ensure low latency and high-speed connectivity. Simultaneously, human capital, which 
includes skilled engineers and business strategists, is essential for fostering innovation. 
Financial resources will be necessary for expanding infrastructure and enhancing services, 
whilst strategic partnerships with government agencies, telecom providers, and global 
satellite companies will play a vital role in market expansion (Barney, 1991). Given this 
perspective, SAIS should aim to build unique technological capabilities and leverage strategic 
partnerships to establish itself as a leading ISL solutions provider. 
 
Extending RBV, the Dynamic Capabilities Theory (Teece, Pisano & Shuen, 1997) emphasises a 
firm's ability to adapt, reconfigure, and innovate in response to a changing market. For SAIS, 
the capacity to identify opportunities in remote connectivity and 5G expansion, seize these 
opportunities by forging partnerships and securing government contracts, and reconfigure 
resources to scale ISL infrastructure efficiently will be crucial (Teece et al., 1997). In light of 
the rapid evolution of telecommunications, SAIS must develop flexible strategies that 
facilitate continuous technological upgrades, ensuring long-term sustainability. 
 
Freeman’s Stakeholder Theory (1984) emphasises the importance of balancing stakeholder 
interests, which is crucial for SAIS as it operates in a highly regulated and publicly significant 
industry. Key stakeholders include government and regulatory bodies such as ICASA, which 
oversees spectrum allocation, telecommunications providers that can integrate ISL into their 
existing services, businesses requiring enterprise-level connectivity solutions, and rural 
communities that will benefit from improved internet access. By aligning its business model 
with stakeholder needs, SAIS can ensure social, economic, and technological sustainability 
(Freeman, 1984). 
 
Since SAIS operates at the intersection of technology, business, and policy, a transdisciplinary 
management approach that integrates insights from multiple fields is essential. Innovation 
management principles can guide ongoing R&D investments to advance ISL technology. 
Entrepreneurship theories, particularly Effectuation Theory (Sarasvathy, 2001), emphasise 
the development of agile business strategies based on available resources rather than rigid 
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long-term planning. Furthermore, sustainability models will ensure that satellite deployment 
aligns with environmental and social responsibility goals (Sarasvathy, 2001). 
 
By applying Technology Adoption Theories, the RBV, Dynamic Capabilities, and Stakeholder 
Theory, SAIS can strategically position itself for success in the South African 
telecommunications market. Integrating transdisciplinary management perspectives will 
further enhance its ability to navigate the complexities of ISL deployment, ensuring both 
technological leadership and market sustainability. 
 
Despite the potential of ISLs, deficiencies remain in providing reliable coverage across all 
areas of South Africa. A hybrid business strategy that combines subscription-based services 
with value-added offerings may generate a sustainable revenue stream. This model would 
demonstrate flexibility, scalability, and responsiveness to the diverse needs of rural and urban 
populations (Pike, 2021). This approach will enable the formation of strategic alliances, 
ensuring the ongoing success of ISL deployments in South Africa. 
 
The research substantiated the hypothesis by presenting evidence that ISLs can overcome 
connectivity obstacles (Fraire et al., 2017; Pike, 2021), indicating that ISL implementation 
could enhance connectivity, particularly in underserved regions. The literature reviewed (e.g., 
Zhang et al., 2022; Ahola et al., 2019) supports the notion that integrating ISLs would improve 
connectivity in rural and underserved areas. 
 
Conclusion  
 
The examined literature offers compelling evidence for the incorporation of ISLS within South 
Africa's telecommunications framework. The research indicates that ISLs possess 
considerable potential for enhancing connectivity in the country, particularly in 
underprivileged areas. The effective integration of ISLs into South Africa's 
telecommunications structure will address several critical issues, including elevated 
deployment costs, limited coverage in rural regions, and unreliable connectivity. 
Advancements in laser communication, routing protocols, and adaptive beam steering 
methods are essential for enabling high-speed, low-latency communication required for 
effective ISL deployment. Furthermore, legal frameworks must be navigated to ensure 
compliance with international standards, and economic studies suggest that ISLs could 
generate substantial growth opportunities for South Africa’s telecom industry. The increasing 
global adoption of inter-satellite links (ISLs) by prominent satellite constellations, along with 
the proven effectiveness of these systems in various regions, supports the primary hypothesis 
that incorporating ISLs into South Africa's telecommunications framework would significantly 
improve connectivity and enhance broadband access, especially in rural and underserved 
areas.  
 
These findings establish a foundation for further study and the formulation of a 
comprehensive business plan to implement ISLs, thereby addressing the digital divide in South 
Africa and enhancing the nation's overall economic development. The results of this literature 
study robustly endorse the hypothesis that ISLs can improve broadband access in South Africa 
and address the research question by delineating a definitive strategy for their effective 
implementation within the nation's telecommunications infrastructure. Literature indicates 
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that ISLs provide a scalable and efficient solution to connectivity issues in rural and 
underserved areas. This supports the hypothesis that integrating ISLs into South Africa's 
telecommunications infrastructure will enhance connectivity. The research offers both 
theoretical and empirical backing for this theory, underscoring the potential significance of 
ISLs in mitigating South Africa's digital divide. 

2.3 Identification of Business Opportunity Gaps 

Although ISLs have considerable potential, there are still gaps in delivering reliable and 

extensive coverage across all areas of South Africa. Implementing a hybrid business model 

that integrates subscription services with supplementary value-added offerings could create 

a sustainable revenue stream while meeting the varied needs of both rural and urban 

communities (Pike, 2021).  

Despite South Africa achieving national broadband coverage exceeding 90%, significant 

disparities persist between urban and rural regions, resulting in unequal access to internet 

services and inconsistent performance across the country (Research ICT Africa, 2022). As of 

early 2022, approximately 41.2 million South Africans were active internet users, placing the 

nation behind only Nigeria and Egypt in terms of user base (Statista, 2022). However, fixed 

broadband penetration remains low, with only 3.41% of the population holding subscriptions 

in 2023, a modest increase from 3.12% in 2022 (TheGlobalEconomy.com, 2023).  

This is significantly below the global average of 20.76% (TheGlobalEconomy.com, 2023). The 

concentration of high-speed internet infrastructure in metropolitan areas further highlights 

the urban-rural divide, leaving rural communities underserved. To bridge this gap, a hybrid 

business model that combines subscription-based services with value-added offerings could 

cater to the diverse needs of both rural and urban populations, providing a sustainable 

revenue stream while enhancing connectivity across all regions. 

2.4 Rationale for Selected Business Model 

A hybrid business model that combines subscription-based revenue with value-added 

services and strategic partnerships was chosen. This approach provides flexibility, scalability, 

and revenue diversification, aligning with market dynamics and customer preferences in 

South Africa. The subscription-based model offers a predictable and recurring income stream, 

which is essential for long-term sustainability, while value-added services enhance customer 

engagement and create additional revenue opportunities. 

2.5 Summary of the Literature 

The literature review underscored the feasibility and potential of ISLs to enhance connectivity 

in South Africa, particularly in underserved regions. The reviewed research supports the 

hypothesis that ISLs can significantly improve broadband access in rural and underserved 

areas. By leveraging global trends, technical advancements, and strategic partnerships, ISLs 

can contribute to South Africa’s digital transformation, bridging the digital divide and 

fostering economic development. These insights establish a foundation for developing a 

comprehensive business plan to integrate ISLs into South Africa’s telecommunications 

infrastructure. The findings strongly support the hypothesis that ISLs can enhance broadband 
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access in South Africa, addressing the research question by providing a clear strategy for 

effective implementation within the nation’s telecommunications infrastructure. 

3. Chapter 3: Research Methodology 

3.1. Introduction 

This chapter outlines the methodology adopted for the feasibility study on inter-satellite links 
(ISLs) for telecommunications in South Africa. The methodology encompasses the research 
design, data collection methods, population, sample, and sampling techniques employed in 
the study. The mixed-methods approach was the most suitable choice for this study as it 
combines the strengths of both qualitative and quantitative research, providing a 
comprehensive understanding of the complex issues surrounding the integration of Inter-
Satellite Links (ISLs) into South Africa’s telecommunications infrastructure. This approach 
allows for a deeper, multifaceted analysis of the research question, enabling the study to 
capture the technical and regulatory aspects, economic implications, and stakeholder 
perspectives. The study offers a more nuanced, validated, and well-rounded answer to the 
research question and hypothesis, ultimately supporting the development of a robust 
business venture plan for the successful integration of ISLs in the country. 

3.2 Research Design 

The study employed quantitative and qualitative methods to gather data, analyse findings, 
and draw conclusions. Semi-structured interviews were conducted with industry experts and 
network engineers from telecommunications operators to obtain firsthand insights, opinions, 
and recommendations on the feasibility of ISLs for telecommunications in South Africa. 
Surveys were administered to potential customers to assess demand, preferences, and 
willingness to adopt satellite-based communication services. This helped to collect 
quantitative data on connectivity needs and challenges. The collected data were analysed 
using qualitative methods such as thematic, content, and descriptive analysis to identify 
patterns, trends, and implications relevant to the research objectives. 

3.3 Data Collection: Population and Sample 

3.3.1. Population  

The population for this study comprises private individuals residing in rural township areas, 
alongside industry experts and network engineers involved in the telecommunications sector 
in South Africa. The focus is particularly on integrating Inter-Satellite Links (ISLs) into the 
country’s telecommunications infrastructure. The industry expert and network engineer 
provided relevant data regarding the technological, regulatory, economic, and social aspects 
of ISL deployment. They possess deep technical knowledge and insights into the feasibility, 
challenges, and opportunities related to ISL implementation. Additionally, the population 
includes South African residents, especially from rural and underserved areas, who are 
potential end-users of ISL-based broadband services. Their perspectives on internet access, 
digital inclusion, cost concerns, and willingness to adopt satellite technologies are crucial for 
understanding the demand and acceptance of ISL-based solutions. 
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3.3.2 Samples 

The sample for this proposal comprises 159 South African residents used for quantitative 

research and hypothesis testing. An international industry expert and a network engineer 

were engaged for the qualitative thematic analysis. A purposive and convenience sampling 

method was employed to select the study sample, targeting individuals with relevant 

expertise, experience, and insights related to ISLs and satellite communication in South Africa. 

The sample size was determined by the study's scope, research objectives, and feasibility 

considerations, aiming to achieve a representative and diverse group of stakeholders. 

3.4 Research Instruments 

The research instruments comprised semi-structured interview questions designed to 
facilitate discussions with key stakeholders, including open-ended inquiries into technical 
feasibility, regulatory compliance, economic viability, and market opportunities related to 
ISLs. Additionally, a survey questionnaire was included to collect quantitative data from 
stakeholders, featuring closed-ended and Likert scale questions to evaluate connectivity 
needs, preferences, and willingness to adopt satellite-based communication services. 

3.5 Data Collection Methods 

The data collection methods utilised in the feasibility study included semi-structured 
interviews with key stakeholders to gather qualitative insights, opinions, and 
recommendations regarding the feasibility of ISLs for telecommunications in South Africa. The 
survey questionnaire was designed and distributed to potential customers using Wits 
Qualtrics, collecting quantitative data on connectivity needs, preferences, and the willingness 
to adopt satellite-based communication services. Participants acknowledged their voluntary 
participation in the study by reading the research explanation provided. It was assumed that 
all respondents were at least eighteen and were aware that they could withdraw from the 
study at any time. Their participation implied informed consent to partake in the research. 
Appendix 4 displays the completed consent form.  

3.6 Data Analysis Strategies and Interpretation 

Data analysis involved both qualitative and quantitative techniques.  

3.6.1. Quantitative  

Descriptive statistics and hypothesis testing were done on quantitative survey data and 
analysed using frequencies, percentages, means, and standard deviations to summarise and 
interpret responses, assess demand, and quantify attitudes toward satellite-based 
communication services 

3.6.2. Qualitative 

A thematic Analysis was done on qualitative data from semi-structured interviews to identify 
recurring themes, patterns, and insights related to the technical, regulatory, and economic 
feasibility of ISLs for telecommunications in South Africa. Content Analysis was done on 
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qualitative data from surveys to extract key concepts and identify trends or discrepancies in 
stakeholders' perceptions and preferences.  

3.7 Quality Assurance 

To ensure that the survey questions effectively measured the intended constructs and to 
assess the validity and reliability of the results, Principal Component Analysis (PCA) and 
Exploratory Factor Analysis (EFA) were employed as part of the quality assurance process. 
PCA was used to identify underlying patterns in the survey data and to reduce the 
dimensionality of the dataset while retaining as much variance as possible. To enhance the 
credibility and trustworthiness of the qualitative findings, member checking was conducted 
with the interviewed industry expert and network engineer. Member checking is a validation 
technique where participants verify the researcher's interpretation of their responses, 
ensuring that the findings accurately reflect their perspectives.  

3.8 Ethical Considerations 

Ethical considerations included obtaining informed consent from participants, ensuring 
confidentiality and anonymity of sensitive information, respecting participants' autonomy 
and privacy rights, and adhering to ethical guidelines and regulations governing research 
involving human subjects. The study was conducted using the principles outlined in the Wits 
ethical standards and protocols approved by the Wits ethics committee. 

4. Key Findings 

4.1. Results in Analysis and Interpretation 

The data analysis and interpretation in this venture proposal were to assess the viability and 
necessity of establishing an internet service provider utilising Inter-Satellite Links (ISLs) to 
offer universal internet connectivity to South Africa's townships, farms, and rural areas. Data 
was collected through surveys aimed at understanding the needs of potential customers, 
assessing the demand for universal connectivity, and gauging customers' willingness to adopt 
satellite-based internet services. A five-point Likert scale was employed to collect survey data, 
enabling the analysis of consumer preferences and satisfaction levels regarding the 
dependability of internet connections in remote locations. Appendix 2 provides the 
questionnaire that was used to collect the data. 

4.2. Data Screening 

A total of 159 responses were received from potential customers across ten survey questions 
(Appendix 3). Upon screening the results, it was noted that some respondents left certain 
questions unanswered for the analysis, and the blank responses were not considered for 
descriptive statistics purposes. Appendix 4 shows the data screening per question. Similarly, 
other questions had varying numbers of blank reactions, ranging from six to nine. Despite 
these omissions, the sample size remained sufficient for analysis, and there was no need for 
data imputation. 
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4.3. Sample Characteristics 

The survey targeted residents of farms, rural areas, and townships in South Africa who lacked 
access to high-quality internet services. The primary characteristics of the sample included 
geographical location, with respondents living in areas where traditional internet 
infrastructure was limited. These individuals likely faced challenges with connectivity, 
particularly in terms of speed and reliability, making them ideal participants for assessing the 
need for ISL satellite internet services. The sample comprised users who accessed internet 
services but had varying degrees of satisfaction and knowledge regarding their current 
connectivity and the potential benefits of satellite-based internet. Respondents exhibited 
diverse experience and knowledge about internet technologies, ranging from those who were 
"Very knowledgeable" to those who were "Not knowledgeable at all" about ISL technology. 
The survey also targeted individuals interested in adopting satellite internet services and 
those who may not have considered it, aiming to measure their likelihood of switching to an 
ISL service and recommending it to others in their community. Furthermore, the sample 
included individuals with differing opinions on the importance of high-speed internet for 
community and farm development, allowing the survey to assess the potential social and 
economic impact. Lastly, respondents varied in their concerns about the cost of internet 
services and satisfaction with current providers, offering insight into pricing strategies and 
customer service expectations for ISL services. 

4.4. Descriptive Statistics:  

Data Analysis and Interpretation 

The following sections provide a detailed analysis and interpretation of each survey question, 
utilising content, thematic analysis, and descriptive statistics.  

4.4.1. Question 1: Internet Connection Satisfaction 

This question assessed how satisfied respondents were with the speed and reliability of their 
current internet connection. Of 159 respondents, 151 provided valid responses, while eight 
left the question blank. The responses were as follows: 29 were "Very Satisfied," 53 were 
"Satisfied," 42 were "Neutral," 23 were "Dissatisfied," and four were "Very Dissatisfied." Most 
respondents (54.3%) expressed satisfaction with their current internet services, indicating 
their needs were somewhat met. However, 17.8% expressed dissatisfaction, highlighting 
areas for potential improvement. 

The mean response was approximately 2.47, suggesting that, on average, respondents were 
between "Satisfied" and "Neutral" regarding their internet speed and reliability. The median 
response was "Satisfied," and the mode was "Satisfied," with a frequency of 53. The standard 
deviation was 1.05, indicating moderate response variability, with most clustering around the 
"Satisfied" and "Neutral" categories. This suggests that while most were content with their 
internet services, a significant portion of the population was neutral or dissatisfied, indicating 
room for service quality enhancement. 
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4.4.2. Question 2: Perceived Benefits of Improved Internet Connectivity 

This question explored the extent to which respondents believed improved internet 
connectivity could benefit their community or farm. Of the 159 respondents, 152 provided 
valid responses. A significant majority, 120 respondents (75.5%), "Strongly Agreed" with the 
statement, while 29 (18.2%) "Somewhat Agreed." Only a negligible number expressed 
neutrality or disagreement. The mean response was approximately 1.24, indicating strong 
agreement among respondents. The median and mode were both "Strongly Agree." The low 
standard deviation of 0.50 suggests that responses were closely clustered around the mean, 
reflecting a strong consensus on the positive impact of improved internet connectivity. This 
overwhelming support underscores enhanced connectivity's perceived value and potential 
benefits to rural communities and farms. 

4.4.3. Question 3: Importance of High-Speed Internet for Daily Activities 

Respondents were asked about the importance of having access to high-speed internet for 
their daily activities. Of the 159 respondents, 153 provided valid responses. An overwhelming 
134 respondents (84.3%) considered it "Very Important," while 19 (11.9%) deemed it 
"Important." The mean response was approximately 1.13, indicating a unanimous recognition 
of the critical importance of high-speed internet. Both the median and mode were "Very 
Important." The low standard deviation of 0.49 indicates minimal variability in responses. 
These findings highlight the essential role of high-speed internet in the daily lives of 
individuals in rural and farm areas, emphasising the necessity for reliable and fast internet 
services. 

4.4.4. Question 4: Likelihood of Switching to Satellite Internet Services 

This question assessed respondents' likelihood of switching to satellite internet services if 
available. Out of 159 respondents, 151 provided valid responses. A combined total of 115 
respondents (76.2%) indicated they were either "Very Likely" (65 respondents) or "Likely" (50 
respondents) to switch to satellite internet services. The mean response was approximately 
1.85, suggesting a general inclination towards adopting new technologies. The median 
response was "Likely," and the mode was "Very Likely." The standard deviation was 0.90, 
indicating moderate variability in responses. These results demonstrate a strong interest 
among respondents in adopting satellite internet services, indicating a market potential for 
ISL technologies in rural areas. 

4.4.5. Question 5: Concern About the Cost of Internet Service 

Respondents were asked how concerned they were about the cost of their internet service. 
Of the 159 respondents, 151 provided valid responses. A significant majority, 84 respondents 
(55.6%), were "Very Concerned," and 50 (33.1%) were "Concerned" about the cost. The mean 
response was approximately 1.62, indicating strong concern regarding internet costs. The 
median response was "Very Concerned," and the mode was "Very Concerned." The standard 
deviation of 0.85 suggests moderate variability in responses. These findings indicate that 
internet service costs are a major issue for many respondents, potentially affecting their 
satisfaction with current services and influencing their decisions regarding internet service 
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providers. The venture must address pricing strategies to alleviate customer concerns and 
improve satisfaction. 

4.4.6. Question 6: Satisfaction with Current Internet Service Provider 

This question evaluated respondents' satisfaction with their current internet service 
provider's customer service. Of the 159 respondents, 153 provided valid responses. The 
responses were varied: 54 (34.0%) were "Neutral," 45 (28.3%) were "Satisfied," 24 (15.7%) 
were "Dissatisfied," 19 (12.4%) were "Very Satisfied," and 11 (7.2%) were "Very Dissatisfied." 
The mean response was approximately 2.76, indicating overall satisfaction between 
"Satisfied" and "Neutral." The median response was "Neutral," and the mode was "Neutral." 
The standard deviation was 1.09, reflecting moderate variability in responses. These results 
suggest that while customer service is generally acceptable, there is room for improvement 
to increase customer satisfaction. 

4.4.7. Question 7: Knowledge of Satellite Internet Benefits and Features 

Respondents were asked how knowledgeable they were about the benefits and features of 
satellite internet with inter-satellite links. Out of 159 respondents, 152 provided valid 
responses. The responses indicated varying levels of knowledge: 51 (33.6%) felt 
"Knowledgeable," 39 (25.7%) were "Not Very Knowledgeable," 34 (22.4%) were "Neutral," 16 
(10.5%) were "Very Knowledgeable," and 12 (7.9%) were "Not Knowledgeable at All." The 
mean response was approximately 2.87, suggesting that, on average, respondents felt 
between "Knowledgeable" and "Neutral." The median response was "Neutral," and the mode 
was "Knowledgeable." The standard deviation of 1.15 indicates moderate variability in 
responses. These findings highlight diversity in knowledge levels among respondents, 
indicating a need for better information dissemination to enhance public awareness and 
understanding of satellite internet technologies. 

4.4.8. Question 8: Likelihood of Recommending Satellite Internet Services 

This question assessed how likely respondents were to recommend satellite internet with 
inter-satellite links to their community or farm. Of the 159 respondents, 152 provided valid 
responses. A combined total of 103 respondents (67.8%) were either "Likely" (61 
respondents) or "Very Likely" (42 respondents) to recommend the services. The mean 
response was approximately 2.12, indicating a general inclination towards recommending 
satellite internet services. The median response was "Likely," and the mode was "Likely." The 
standard deviation was 0.92, reflecting moderate variability in responses. These results 
suggest respondents' favourable perception of satellite internet, indicating the potential for 
high adoption rates and positive word-of-mouth promotion within their communities. 

4.4.9. Question 9: Perceived Reliability of Satellite Internet 

Respondents were asked how reliable they perceived satellite internet with inter-satellite 
links compared to other internet connections. Out of 159 respondents, 150 provided valid 
responses. A significant majority perceived satellite internet as reliable: 70 respondents 
(46.7%) selected "Reliable," and 32 (21.3%) selected "Very Reliable." The mean response was 
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approximately 2.16, suggesting that, on average, respondents perceived their internet service 
as between "Reliable" and "Very Reliable," leaning towards "Reliable." The median response 
was "Reliable," and the mode was "Reliable." The standard deviation of 0.83 indicates 
moderate variability in responses. These findings reflect a consensus on the reliability of 
satellite internet, highlighting its potential as a trustworthy alternative to existing services. 

4.4.10. Question 10: Importance of High-Speed Internet for Rural Development 

This question explored the extent to which respondents agreed that access to high-speed 
internet is essential for developing and growing rural areas and farms. Of the 159 
respondents, 150 provided valid responses. An overwhelming majority agreed: 105 
respondents (70%) "Strongly Agreed," and 39 (26%) "Agreed" with the statement. The mean 
response was approximately 1.35, indicating strong agreement among respondents. The 
median and mode were both "Strongly Agree." The low standard deviation of 0.58 suggests 
that responses were closely clustered around the mean, reflecting a strong consensus on the 
importance of high-speed internet for rural development. These findings emphasise the 
critical role that internet connectivity plays in supporting economic growth, education, and 
overall quality of life in rural communities. 

4.4.11. Conclusion of Survey Analysis 

The survey results provide valuable insights into the perceptions and attitudes of residents in 
rural and farm areas towards internet connectivity and the adoption of new technologies like 
ISLs. The majority recognises the importance of high-speed internet for daily activities and 
community development, with a significant proportion expressing willingness to adopt and 
recommend satellite internet services. However, concerns about the cost of internet services 
and varying levels of satisfaction with current providers indicate areas where the venture can 
focus on improving affordability and customer service. Additionally, the varying levels of 
knowledge about satellite internet technologies highlight the need for increased public 
education and awareness campaigns to facilitate the adoption and maximise the benefits of 
ISL technologies in these communities. 

4.4.12. Validity Assessment 

Principal Component Analysis (PCA) and Exploratory Factor Analysis (EFA) were employed to 
assess the validity of the survey results. These statistical techniques help identify underlying 
structures within the data, ensuring that the questions effectively measure the intended 
constructs. 

4.4.13. Principal Component Analysis (PCA) 

PCA was utilised to reduce the dimensionality of the data by identifying principal components 
that explain the maximum variance. The Kaiser-Meyer-Olkin (KMO) measure and Bartlett's 
Test of Sphericity were conducted to assess the sampling adequacy and suitability of the data 
for PCA. The KMO value was acceptable, and Bartlett's Test was significant, indicating that the 
variables were sufficiently correlated for PCA. The analysis revealed three principal 
components that explained a significant portion of the total variance. These components 
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represented constructs related to the importance and necessity of high-speed internet, 
attitudes toward new technologies and ISLs, and satisfaction with current services. The high 
communalities and meaningful clustering of variables support the construct validity of the 
questionnaire. 

4.4.14. Exploratory Factor Analysis (EFA) 

EFA was conducted to identify underlying factors and assess construct validity further. Three 
factors were extracted using Principal Axis Factoring and Varimax rotation, which were 
consistent with the PCA findings. These factors corresponded to internet necessity and 
development, adoption and recommendation of ISLs, and satisfaction with current internet 
services. Reliability analysis using Cronbach's Alpha yielded coefficients above 0.75 for each 
factor, indicating acceptable internal consistency. The EFA confirmed that the survey 
questions grouped into coherent factors, supporting the instrument's construct validity. 

4.4.15. Validity Discussion 

The combined use of PCA and EFA suggests that the survey results are valid and that the 
questions effectively measure the intended constructs. Content validity is ensured by 
covering key areas relevant to internet connectivity and ISL adoption. Construct validity is 
supported by clustering questions into meaningful factors, high-factor loadings, and low 
cross-loadings. The strong correlations between factors and expected outcomes imply 
criterion validity. Face validity is established by logically aligning the questions with the 
respondents' attitudes and perceptions. 

4.4.16 Conclusion of Validity Assessment 

The application of PCA and EFA indicates that the survey instrument is valid and that the 
conclusions drawn from the data are supported by robust statistical analysis. The overall 
findings reinforce the credibility of the survey results and provide a reliable basis for decision-
making and policy formulation. 

4.4.17 Hypothesis testing  

Correlation  

The correlation analysis of the 10 questions (Q1-Q10) revealed several significant 
relationships. Question 1, which focused on Internet Connection Satisfaction, was negatively 
correlated with Concern About the Cost of Internet Service (r = -0.302, p < 0.01), meaning that 
satisfaction with the Internet connection decreased as concern about the cost increased. 
However, it was positively correlated with Satisfaction with the Current Internet Service 
Provider (r = 0.574, p < 0.01), indicating that higher satisfaction with the ISP was associated 
with greater satisfaction with the connection itself. 

For Q2: Perceived Benefits of Improved Internet Connectivity, it was positively correlated with 
the Likelihood of Switching to Satellite Internet Services (r = 0.224, p < 0.01) and with the 
Importance of High-Speed Internet for Rural Development (r = 0.462, p < 0.01). This suggests 
that individuals who perceived more benefits of improved internet connectivity were likelier 
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to switch to satellite internet and valued high-speed internet for rural development.Q3: The 
importance of High-Speed Internet for Daily Activities showed positive correlations with the 
Likelihood of Switching to Satellite Internet Services (r = 0.173, p < 0.05), Concern About the 
Cost of Internet Service (r = 0.220, p < 0.01), and Importance of High-Speed Internet for Rural 
Development (r = 0.396, p < 0.01). This indicated that those who considered high-speed 
internet important for daily activities were more likely to switch to satellite services, 
expressed greater concern about internet costs, and valued high-speed internet for rural 
development. 

In Q4: Likelihood of Switching to Satellite Internet Services, there were positive correlations 
with Concern About the Cost of Internet Service (r = 0.203, p < 0.05), Likelihood of 
Recommending Satellite Internet Services (r = 0.451, p < 0.01), Perceived Reliability of Satellite 
Internet (r = 0.419, p < 0.01), and Importance of High-Speed Internet for Rural Development 
(r = 0.216, p < 0.01), suggesting that those who were more likely to switch to satellite internet 
also had deeper concerns about costs, were more likely to recommend satellite services, and 
placed greater importance on internet reliability and rural development. 

For Q5: Concern About the Cost of Internet Service, it was negatively correlated with 
Satisfaction with the Current Internet Service Provider (r = -0.225, p < 0.01), implying that 
deeper concern about costs was linked to lower satisfaction with the current provider. In Q6: 
Satisfaction with Current Internet Service Provider, there was a positive correlation with 
Knowledge of Satellite Internet Benefits and Features (r = 0.233, p < 0.01), suggesting that 
greater satisfaction with the current provider was associated with more knowledge about 
satellite internet. Q7: Knowledge of Satellite Internet Benefits and Features showed positive 
correlations with the Likelihood of Recommending Satellite Internet Services (r = 0.353, p < 
0.01) and Perceived Reliability of Satellite Internet (r = 0.352, p < 0.01), indicating that those 
with more knowledge about satellite internet were more likely to recommend it and believed 
in its reliability. 

In Q8: Likelihood of Recommending Satellite Internet Services, there were positive 
correlations with the Perceived Reliability of Satellite Internet (r = 0.546, p < 0.01) and the 
Importance of High-Speed Internet for Rural Development (r = 0.257, p < 0.01), showing that 
people more likely to recommend satellite services also perceived them as reliable and valued 
high-speed internet for rural development. Finally, Q9: Perceived Reliability of Satellite 
Internet was positively correlated with Q10, the Importance of High-Speed Internet for Rural 
Development (r = 0.168, p < 0.05), indicating that those who considered satellite internet 
reliable also placed higher importance on high-speed Internet for rural areas. 
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These correlations indicated the strength and direction of the relationships between the 
variables. Positive correlations meant that as one variable increases, the other also tends to 
increase. Negative correlations indicated that the other tends to decrease as one variable 
increases. 

Regression 

The regression model was developed to understand factors that influence Internet 

Connection Satisfaction with Question 1  Internet Connection Satisfaction (VAR00001) as the 

dependent variable and with the following independent variables: Question 5: Concern About 

the Cost of Internet Service (VAR00005), Question 6: Satisfaction with Current Internet 

Service Provider (VAR00006), Question 2: Perceived Benefits of Improved Internet 

Connectivity (VAR00002), Question 3: Importance of High-Speed Internet for Daily Activities 

(VAR00003), Question 4: Likelihood of Switching to Satellite Internet Services (VAR00004), 

Question 10 Importance of High-Speed Internet for Rural Development (VAR00010).  
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Regression assumption 

Test for linearity 

Correlation analysis results indicate that all the correlation coefficients around the 

independent and dependent variables were non-zero, indicating that the linearity 

assumption was met. 

Test for normality 

The residual in the figure below is below the regression line and approximates the normal 

distribution, which means the normality assumption was met.  

 

Test for multicollinearity 

The table below shows that no multicollinearity assumption was met.  
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Test for Equality of variance of error terms (Homoscedastic)  

The residuals were inspected against the independent variables to check for patterns. This 

shows no specific pattern or random scatter, and this suggests homoscedasticity.  

Independent errors  

The residual from the regression model was used to calculate the Durbin-Watson value of 

1.834. This value is close to 2, which is ideal to indicate no autocorrelation.  

Regression Results  

The regression model results show a 34% variation between the dependent and 

independent variables, with an r-squared value of 0.340. Therefore, this means all 

regression assumptions were met.  

 

 

The ANOVA table below indicates a p-value <0.001, and this indicates that the model is 

statistically significant, meaning at least one of the predictors (VAR00010, VAR00005, 

VAR00006, VAR00004, VAR00003, VAR00002) significantly influences the dependent 

variable (VAR00001 - Internet Connection Satisfaction). 

 

Conclusion hypothesis testing  

The hypothesis testing aimed to examine whether integrating Inter-Satellite Links (ISLs) into 

South Africa's telecommunications infrastructure would significantly improve connectivity 

and access to broadband services, particularly in rural and underserved areas. The analysis 

provided robust evidence supporting the hypothesis. The correlation analysis revealed 

several significant relationships between various factors affecting internet connectivity, 

satisfaction, and service preferences. For instance, Internet Connection Satisfaction was 

positively correlated with Satisfaction with the Current Internet Service Provider and 

negatively correlated with Concern About the Cost of Internet Service. This suggests that 
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users who were more satisfied with their ISPs were less concerned about costs and more 

confident with their connections. 

The overall regression model is highly significant, with a p-value of <0.001, which means 

that the model provides a statistically significant explanation of the variation in Internet 

Connection Satisfaction (VAR00001). The F-statistic of 11,788 suggests that the regression 

model fits the data well, as it is significantly larger than 1. 

The regression model further supported the hypothesis by explaining 34% of the variation in 

Internet Connection Satisfaction. The significant predictors identified through this model 

included Satisfaction with the Current ISP, Concern About Internet Costs, and the Importance 

of High-Speed Internet for Rural Development. Additionally, linearity, normality, and 

homoscedasticity tests confirmed that the regression model was appropriate and met key 

assumptions. The Durbin-Watson value of 1.834, close to 2, indicated no autocorrelation in 

the residuals, supporting the model's reliability. 

The ANOVA results showed a p-value of less than 0.001, confirming that the regression model 

was statistically significant and that at least one of the independent variables significantly 

influenced Internet Connection Satisfaction. Overall, the findings strongly suggest that 

integrating ISLs into South Africa's telecommunications infrastructure enhances connectivity, 

with a particularly positive impact on broadband services in rural areas. These results provide 

a solid foundation for further exploration and potential implementation of ISL technology to 

improve internet access in underserved regions. 

4.5. Thematic Analysis 

 

Research Question 

Research Question 

How will the integration of Inter-Satellite Links (ISLs) into South Africa's 
telecommunications infrastructure impact connectivity and broadband access in rural and 

underserved areas? 

 

Data Analysis of Industry Experts and Network Engineers' Findings 

This section presents the findings from semi-structured interviews conducted with industry 
experts and network engineers working at South African telecommunications companies to 
answer the research question. The interviews aimed to gather firsthand insights, opinions, 
and recommendations on the feasibility of ISLs for telecommunications in South Africa, 
focusing on technical feasibility, regulatory compliance, economic viability, and market 
opportunities. 

Integrating Inter-Satellite Links (ISLs) into South Africa's telecommunications infrastructure is 
a promising solution to address the connectivity challenges faced by rural and underserved 
regions. This analysis aimed to examine the current state of ISL technology globally, evaluate 
the technical requirements for integrating ISLs into existing satellite communication 
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networks, and identify the regulatory challenges and opportunities in South Africa. This 
thematic analysis presents insights from interviews with industry experts and network 
engineers, focusing on the feasibility, technical challenges, and regulatory considerations of 
deploying ISLs in South Africa. The findings provide valuable guidance for developing a 
business venture plan to implement ISLs, ensuring that it aligns with the technical, economic, 
and regulatory landscape. 

4.5.1. Demographic Profiles of Participants 

Appendix 6 shows the participant information sheet.  

1. Dr x, an industry expert: With a PhD from the California Institute of Technology 
(Caltech), Dr x has extensive experience working with NASA and currently serves as 
CEO at Marzwell Strategic Technology Consulting. His expertise lies in satellite 
communication, advising government agencies, industry, and technology associations 
on business strategy development. Dr Neville Marzwell provided consent to use his 
name on the report. Appendix 7 provides the expert interview questions, and 
Appendix 8 provides the expert interview transcript. 

2. Network Engineer X: As General Manager for Transport and OSS Tools at 
Telecommunication X, X brings expertise as a network engineer with practical 
experience in telecommunications infrastructure. Appendix 9 provides the questions 
for the engineer, and Appendix 10 provides the interview transcript. 

4.5.2. Findings from the Industry Expert Interview: Emerging Themes in ISL Technology 

The thematic analysis of the expert interview with Dr x reveals several key themes related to 
implementing communication infrastructure in regions like South Africa.  

Theme 1: Cost-Effective Communication Solutions 

Dr x emphasised the preference for towers over cables when providing internet services to 
dispersed populations. Towers offer flexibility and scalability, allowing for adjustments in 
number and placement based on population density without high additional costs. He 
highlighted that towers could handle varying amounts of data transmission, accommodating 
increases or decreases in demand without necessitating infrastructure changes. Conversely, 
cable infrastructure faces geographical constraints and upgrade challenges, requiring 
significant investment and being prone to degradation over distances. 

Theme 2: Alternative Technologies for Communication 

Low-altitude balloons, such as in extremely remote areas, were proposed as an alternative in 
scenarios where towers may not suffice. Balloons at 60,000 to 70,000 feet can serve as 
repeaters or emitters, providing coverage over larger areas without extensive ground 
infrastructure. They offer mobility and reusability, allowing for repositioning based on 
demand. While satellite communications provide wide-area coverage, they involve 
substantial investment and regulatory hurdles, often requiring years to navigate frequency 
allocation and international agreements. 
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Theme 3: Strategic Recommendations for Implementation 

Dr x advised starting small and scaling gradually, focusing on high-demand areas to generate 
revenue before expanding infrastructure. This approach helps avoid overextension and 
financial strain. He also recommended avoiding overinvesting in inexpensive technologies like 
satellites without establishing a profitable base. Not over-committing resources minimises 
the risk of economic losses and bankruptcy. 

Theme 4: Regulatory and Political Considerations 

Frequency allocation challenges were highlighted, with the International Telecommunication 
Union (ITU) playing a critical role in approving frequencies for satellite communication. 
Securing frequencies can be lengthy and politically charged, with intense competition among 
countries and companies. Dr x emphasised the importance of international collaboration to 
share costs and benefits, forming alliances with other African countries to distribute the high 
costs associated with satellite development and deployment. 

Theme 5: Practical Advice for Developing Regions 

Tailoring solutions to local needs was underscored, with infrastructure planning based on 
specific demographics and geography. Technology selection should balance cost and 
coverage for the intended application. Good governance was also emphasised, maintaining 
transparent accounting practices to prevent corruption and financial mismanagement and 
ensuring regulatory compliance to avoid legal complications. 

Theme 6: Focusing on solutions and additional insights 

Dr x acknowledged using drones and satellites for surveillance and observation applications, 
such as agriculture monitoring and weather forecasting, though these come with higher costs 
and complexities. He also noted concerns about space debris but advised focusing on 
solutions rather than getting bogged down by problems difficult to address at a business level. 

Conclusion of Expert Interview Analysis 

The expert emphasised a pragmatic approach to developing communication infrastructure in 
South Africa. Prioritising cost-effective solutions like towers and low-altitude balloons, being 
cautious with satellite investments, strategic growth starting with profitable markets, and 
navigating regulatory challenges were key recommendations. By following these guidelines, 
regions can develop sustainable communication networks that cater to current needs while 
allowing for future expansion. 

4.5.3. Findings from Network Engineer Interviews 

A thematic analysis was conducted on an interview with a network engineer from a 

telecommunications company in South Africa. Appendix 10 provides the questions for the 

interview. The interview explored the current network architecture, challenges in providing 

connectivity across South Africa, and the potential integration of Inter-Satellite Links (ISLs) to 

enhance network performance and coverage. Appendix 11 Give the interview transcript.  



52 | P a g e  
 

Thematic Analysis 

Theme 1: Current Network Architecture 

Description of Current Network Architecture 

The network engineer explained that the organisation's network architecture is broad and 
comprises several components, such as the Radio Access Network (RAN), which involves cell 
towers providing mobile communication services (2G, 3G, 4G, and 5G) to customers. It also 
consists of a transmission network that utilises fibre optics and microwave links for backhaul, 
connecting access networks to the core network. The core network has centralised switching 
centres that manage the connectivity between regions and interface with international 
networks. 

The telecommunication provider uses two main technologies for network backhauling. Fibre 
optics are preferred for high-capacity backhaul and core network connections. It offers higher 
abilities and scalability. The challenge with this technology is that it requires trenching and 
obtaining rights-of-way from municipalities, which can be costly and time-consuming. The 
microwave links are used for backhauling in areas where fibre deployment is impractical or 
too costly. This technology is quick to deploy and less expensive than fibre optics. This 
technology has limitations due to its lower ability compared to fibre optics. 

Handling Connectivity Challenges in Remote and Rural Areas 

Due to low population densities, the network engineer explained that deploying 
infrastructure in rural areas often lacks a positive business case. Telecommunication 
companies recognise that the deployment is essential for digital and economic inclusion, 
which is viewed as a fundamental human right. To address this, they are deploying cell towers 
with larger coverage areas to maximise reach in sparsely populated regions. They also use 
gestational satellites where terrestrial infrastructure is difficult to deploy. 

Biggest Challenges with Current Network Infrastructure 

The current network infrastructure faces several significant challenges. The cost of 
deployment is a primary concern, with high expenses associated with building towers, laying 
fibre optic cables, and deploying necessary equipment. Additionally, regulatory fees add to 
the financial burden, as the company must pay for rights-of-way to municipalities and 
spectrum licenses required for operation—delays due to obtaining necessary permissions 
from municipalities and regulatory bodies. Fibre deployment is slower due to physical 
installation requirements. The presence of equipment from multiple vendors complicates 
network infrastructure maintenance. Managing this multi-vendor environment increases 
operational complexity and can lead to inefficiencies. 

Reliability of the Current Network Infrastructure 

Several factors affect the reliability of the current network infrastructure, notably power 
outages. Load shedding and power cuts directly impact network availability, necessitating 
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investment in backup power solutions such as batteries and generators. These measures are 
essential to maintaining service during outages but have significant cost implications. 

Common causes of network outages also include theft and vandalism, which damage 
infrastructure through equipment and materials theft. Physical damage from roadworks and 
construction activities can lead to fibre cuts and disrupt service. To mitigate these issues, 
companies employ network monitoring strategies that utilise artificial intelligence and 
predictive analytics to monitor performance and anticipate failures. Implementing resilience 
measures, such as redundant systems and backup power sources, helps maintain service 
during disruptions and enhances overall network reliability. 

Theme 2:  Enhancing Network Architecture with ISLs 

Familiarity with Inter-Satellite Links (ISLs) 

The network engineer is well-acquainted with ISL technology and its applications in 
telecommunications. There is awareness of ongoing tests and developments in direct 
satellite-to-cell connections, particularly collaborations between global satellite providers 
and mobile network operators. These advancements are closely monitored to assess their 
potential integration into existing network architectures.  

Perceived Benefits of Integrating ISLs 

Integrating ISLs into the network offers several benefits, primarily extending coverage to 
remote and rural areas where terrestrial infrastructure is impractical or too costly to deploy. 
ISLs have the potential to bridge the digital divide by providing services to underserved 
regions and enhancing rural connectivity. Additionally, ISLs contribute to network resilience 
by offering backup connectivity; satellites can serve as alternative routes during terrestrial 
network outages, ensuring continuous service. Technological advancements, particularly with 
Low Earth Orbit (LEO) satellites, offer reduced latency compared to geostationary satellites, 
making ISLs more suitable for real-time communication services.  

Technical and Logistical Challenges in Integrating ISLs 

Several technical and logistical challenges are anticipated in integrating ISLs with the current 
network setup. Establishing ground infrastructure, such as ground stations, is necessary to 
interface between satellites and terrestrial networks, requiring significant investment and 
planning. Network integration poses security considerations; ensuring secure interfaces 
between satellite systems and existing network infrastructure is critical to protecting data and 
maintaining service integrity. Compatibility issues may arise, necessitating technical 
adjustments to effectively integrate satellite links with current systems. 

Regulatory hurdles also present challenges. Obtaining spectrum licensing is a complex process 
involving securing necessary frequency allocations from national and international regulatory 
bodies. Compliance with policies governing satellite operations and data transmission is 
essential, and navigating these regulations requires careful coordination and adherence to 
legal requirements. 
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Organisational Considerations for Investing in ISLs 

The network operator considers several factors when deciding whether to invest in ISL 
technology. Strategically, there is interest in exploring partnerships with satellite providers to 
enhance service offerings and extend coverage. Economic viability is a critical consideration; 
decisions are influenced by cost-benefit analyses assessing the potential return on investment 
and alignment with business objectives. Understanding and navigating the regulatory 
environment is also crucial. Ensuring policy compliance and addressing legal requirements are 
essential steps before committing to investment in ISLs 

Theme 3. Strategic and Operational Considerations 

Future Role of ISLs in Telecommunications in South Africa 

ISLs are a complementary technology that can enhance existing networks and extend 
coverage. They are considered a viable option to address connectivity challenges in South 
Africa, particularly in remote and underserved areas.  

Impact of ISL Integration on Network Management and Operations 

The integration of ISLs is expected to require operational adjustments. Securely managing 
network-to-network interfaces is essential to maintaining service integrity and protecting 
data. Embracing technological evolution, such as open and disaggregated networks, can 
simplify multi-vendor management and reduce costs. Open architectures facilitate 
interoperability and flexibility, allowing for more efficient network management and 
adaptation to new technologies. 

Regulatory and Policy Challenges Affecting ISL Deployment 

Regulatory and policy challenges are significant factors affecting ISL deployment. Spectrum 
allocation involves a time-consuming process to obtain necessary licenses, and there is 
competition for frequencies that must be managed to avoid conflicts with existing spectrum 
holders. Economic policies emphasise local empowerment, with regulatory authorities 
promoting local employment and economic growth. Assessing the impact of international 
companies on national interests is important, and foreign investment scrutiny ensures that 
deployments align with national priorities and regulations. 

Sustainability Perspective of ISLs 

From a sustainability perspective, ISLs have the potential to provide environmental benefits. 
Decreasing reliance on ground-based infrastructure may reduce greenhouse gas emissions 
due to lower energy consumption and less need for physical materials and construction. 

Preparatory Steps for ISL Adoption and Integration 

The network engineer indicated that adopting and integrating ISL requires several 
preparatory steps. Infrastructure development is necessary, including building ground 
stations to support satellite communication. The network engineer indicated that their 
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organisation is involved in initiatives focusing on open transport and disaggregated networks, 
such as implementing Disaggregated Cell Site Gateways (DCSG). This approach aims to reduce 
costs and improve scalability by separating hardware and software components. Benefits of 
this strategy include cost reduction through better negotiation and flexibility, as well as 
vendor independence, which enhances bargaining power and adaptability. Their organisation 
actively collaborates with global satellite providers, such as Starlink and OneWeb, to explore 
satellite connectivity solutions. These collaborations aim to diversify service offerings, 
particularly in providing enterprise connectivity solutions. 

Thematic analysis conclusion 

The thematic analysis of expert interviews revealed key insights into integrating Inter-Satellite 
Links (ISLs) into South Africa's telecommunications infrastructure. ISLs were seen as a 
complementary technology that could significantly enhance coverage, especially in remote 
and rural areas where traditional infrastructure is impractical or too costly to deploy. The 
technical feasibility of ISLs was generally supported, with experts emphasising the potential 
for ISLs to bridge the digital divide by providing reliable, low-latency connections, particularly 
through advancements in Low Earth Orbit (LEO) satellite technology. 

However, integrating ISLs into existing networks requires addressing several challenges. 
These include the substantial investment in ground infrastructure, the need for secure 
integration between satellite and terrestrial networks, and the need to navigate complex 
regulatory environments. The regulatory challenges, particularly around frequency allocation 
and compliance with national and international policies, were highlighted as significant 
hurdles, with experts suggesting that international collaboration and partnerships could help 
mitigate these issues. Furthermore, strategic recommendations included starting with small-
scale deployments, focusing on high-demand areas, and gradually scaling up to manage 
financial risks effectively. 

Regarding market opportunities, the experts underscored the growing demand for high-
speed internet in underserved regions, which presents a strong business case for ISL 
deployment. The data from network engineers indicated that ISLs could enhance network 
resilience and provide backup connectivity during terrestrial outages, further supporting their 
integration into South Africa's telecommunications infrastructure. These findings inform the 
development of a business venture plan by emphasising the need for careful planning, 
regulatory compliance, and strategic partnerships with satellite providers. The successful 
adoption of ISLs in South Africa will require a combination of technical innovation, regulatory 
navigation, and strategic market entry to meet the growing demand for reliable and 
affordable internet connectivity in rural areas. 

5. Conclusion and Recommendations  

The data analysis findings, including survey results and expert interviews, provide valuable 
insights into the feasibility and potential impact of establishing an internet service provider 
using Inter-Satellite Links (ISLs) to offer universal connectivity in South Africa's rural, farm, 
and township areas. The survey results demonstrated a strong demand for high-speed 
internet in these regions, with many respondents expressing dissatisfaction with their current 
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internet services and showing a significant willingness to adopt satellite internet solutions. 
The overwhelming consensus on the importance of internet connectivity for daily activities 
and community development further supports the business case for introducing ISLs in these 
underserved areas. 

The expert interviews with industry professionals, such as Dr. Neville Marzwell and network 
engineers, revealed important considerations for successfully integrating ISLs into South 
Africa's telecommunications infrastructure. Their insights emphasised the need for cost-
effective and scalable communication solutions and the regulatory challenges of deploying 
satellite-based technologies. Notably, the experts highlighted the potential of ISLs to bridge 
the digital divide by extending coverage to remote areas where traditional infrastructure is 
impractical or too costly. However, they also pointed out the technical, logistical, and 
regulatory hurdles, such as spectrum allocation and the need for robust ground stations to 
support satellite communication. 

These findings provide several key takeaways for developing a comprehensive plan. The 
demand for affordable, reliable internet access in rural areas is clear, and the data suggests 
that there is a favourable market for satellite internet services, particularly if the venture can 
address customer concerns about cost and provide a satisfactory service. Additionally, the 
expert recommendations to start small and scale gradually, focusing on high-demand areas, 
align well with the need for a phased implementation strategy to manage financial risks and 
ensure sustainable growth. The business plan prioritises navigating regulatory challenges, 
forming strategic partnerships with satellite providers, and investing in infrastructure 
development. 

The combination of strong customer demand and expert insights offers a solid foundation for 
the business venture, reinforcing the potential for ISLs to improve connectivity and drive 
economic growth in South Africa’s underserved areas. With careful planning, strategic 
partnerships, and a focus on regulatory compliance, the business has a clear path to success 
in enhancing internet access and contributing to digital inclusion in rural communities. 

The hypothesis testing aimed to examine whether integrating Inter-Satellite Links (ISLs) into 
South Africa's telecommunications infrastructure would significantly improve connectivity 
and access to broadband services, particularly in rural and underserved areas. The analysis, 
which integrated quantitative and qualitative data, provided robust evidence supporting the 
hypothesis.  

The correlation analysis revealed several significant relationships between various factors 
affecting internet connectivity, satisfaction, and service preferences. For instance, Internet 
Connection Satisfaction was positively correlated with Satisfaction with the Current Internet 
Service Provider and negatively correlated with Concern About the Cost of Internet Service, 
suggesting that users who were more satisfied with their ISPs were less concerned about costs 
and more satisfied with their connections. 

The regression model further supported the hypothesis by explaining 34% of the variation in 
Internet Connection Satisfaction. Significant predictors included Satisfaction with the Current 
ISP, Concern About Internet Costs, and the Importance of High-Speed Internet for Rural 
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Development. Additionally, linearity, normality, and homoscedasticity tests confirmed that 
the regression model was appropriate and met key assumptions. The Durbin-Watson value of 
1.834, close to 2, indicated no autocorrelation in the residuals, supporting the model's 
reliability. 

The ANOVA results showed a p-value of less than 0.001, confirming that the regression model 
was statistically significant and that at least one of the independent variables significantly 
influenced Internet Connection Satisfaction. Overall, the quantitative findings strongly 
suggest that integrating ISLs into South Africa's telecommunications infrastructure would 
enhance connectivity, especially in rural areas. 

In addition to the quantitative analysis, expert interviews provided valuable qualitative 
insights that aligned with and supported the propositions formulated earlier. The expert 
feedback highlighted key challenges and opportunities related to implementing ISLs. Experts 
emphasised that ISL could significantly reduce connectivity gaps in rural areas by enabling 
faster, more reliable broadband services. Their input reinforced the importance of high-speed 
internet for rural development and underscored the need for affordable internet solutions. 
Additionally, interviews revealed that satisfaction with current service providers was often 
hindered by high costs and unreliable service, which correlated with the findings from the 
regression model. 

The expert insights also highlighted the need for government investment and regulatory 
support to effectively integrate ISLs into the infrastructure. They suggested that satellite 
internet services could become a viable solution if the cost concerns were addressed, further 
supporting the correlation analysis findings regarding the relationship between cost concern 
and satisfaction. 

The thematic analysis reveals that integrating Inter-Satellite Links (ISLs) into the existing 
network architecture presents opportunities and challenges for the organisation. While ISLs 
offer potential benefits in extending coverage, enhancing network resilience, and aligning 
with sustainability goals, significant technical, logistical, and regulatory hurdles must be 
addressed. Strategic planning, regulatory compliance, and investment in infrastructure and 
skills development are essential for successful adoption. The organisation recognises the 
importance of connectivity as a catalyst for digital and economic inclusion and is actively 
exploring innovative solutions, including ISLs, to fulfil this mission. 

In conclusion, quantitative data and qualitative insights indicate that integrating ISLs into 
South Africa’s telecommunications infrastructure would significantly enhance connectivity, 
particularly in rural and underserved areas. The qualitative data from expert interviews 
provided additional depth, reinforcing the propositions and highlighting the practical 
considerations for successful implementation. These findings offer a solid foundation for the 
potential adoption of ISLs, which could dramatically improve internet access and contribute 
to closing the digital divide in South Africa. 

6 Business Venture Proposal 

This section provides a business venture proposal on deploying ISL services in South Africa. 

Appendix 1 provides a detailed business venture proposal.  
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6.1. Executive Summary 

The venture South African ISL Solutions (SAIS) aims to revolutionise telecommunications in 

South Africa by deploying an advanced Inter-Satellite Links (ISLs) network to provide high-

speed internet access to rural and underserved areas. Our mission is to bridge the digital 

divide, empower communities, and drive socio-economic development through innovative 

satellite communication technologies. We plan to establish a reliable and scalable ISL 

network, achieving widespread coverage and delivering affordable, high-quality internet 

services to our customers. 

SAIS will deploy a constellation of low Earth orbit (LEO) satellites equipped with ISLs to 

establish a global network for internet connectivity. Our target market includes rural 

communities, government agencies, educational institutions, and businesses seeking reliable 

high-speed internet access. We differentiate ourselves through advanced technology, 

competitive pricing, and a commitment to customer satisfaction. 

Vision 

To revolutionise connectivity in South Africa by providing universal, high-speed internet 

access through advanced ISL technology. 

Mission  

To bridge the digital divide by deploying cutting-edge ISL solutions that ensure reliable, 

affordable, and high-speed internet across urban, rural, and remote areas in South Africa. 

Objectives  

Achieve nationwide coverage, reaching 95% of South Africa's population within five years. 

Reduce the cost of connectivity for underserved regions by 50% through ISL technology. 

Establish partnerships with major telecommunication providers to enhance scalability and 

impact. 

Current State and Products 

SAIS focuses on researching, developing, and initially deploying ISL technology, with pilot 

projects in select rural areas to demonstrate feasibility and effectiveness. Our products and 

services include ISL Network Solutions, which provides high-speed, low-latency satellite 

connectivity for telecommunication providers. The rural connectivity packages offer 

affordable internet packages designed specifically for rural and underserved communities. 

The enterprise connectivity solutions that customised ISL-based connectivity for businesses, 

enabling seamless operations even in remote locations. We offer consulting services on 

network design, deployment, and optimisation expertise using ISL technology. 

Strategy and Competitive Advantage 

Our strategy leverages ISL technology to address the limitations of traditional terrestrial 

networks. Our competitive advantages include: 
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• Advanced Technology: Proprietary ISL technology offering superior speed, coverage, 

and reliability compared to existing solutions. 

• Cost Efficiency: Reduced infrastructure costs and quicker deployment times, allowing 

us to offer competitive pricing. 

• Scalability: Ability to rapidly scale network coverage across vast areas, including hard-

to-reach regions. 

• Strategic Partnerships: Collaborations with major telecom providers and technology 

firms to enhance service delivery and expand market reach. 

Customer Acceptance and Financial Forecasts 

Based on surveys, we have received positive feedback from potential customers, particularly 

in rural areas with limited traditional connectivity options. We aim to build a strong 

reputation for reliability and innovation, driving customer interest and adoption. Financial 

projections indicate robust growth over the next five years, with revenues expected to 

increase by 30% annually. We forecast positive cash flow by the end of the third year, 

targeting a profit margin of 15% by year five. 

Business Financials 

Here is the financial breakdown for SAIS's purchase of 100 Low Earth Orbit (LEO) satellites, 

each costing USD 500,000, with costs distributed across key operational areas. All amounts 

are converted to South African Rands (ZAR), using an exchange rate of 1 USD = 19 ZAR.  

Expense Breakdown: 

Category Percentage of Total 

Investment 

Cost in ZAR 

Expanding Network Infrastructure (100 LEO 
Satellites) for each LEO satellite costs $500,000. 
For 100 LEO satellites, the total cost is $500,000 * 
100 = USD 50,000,000. 
In ZAR: 50,000,000 USD * 19 ZAR/USD = 

R950,000,000. 

60% R950,000,000 

Research and Development 20% R316,666,667 

Marketing and Customer Acquisition 10% R158,333,333 

Operational Expansion 10% R158,333,333 

 

This financial plan outlines the necessary budget for SAIS to acquire 100 LEO satellites, invest 

in R&D, expand operations, and implement marketing strategies, all stated in South African 

Rands. TE Connectivity Engineering sells standard LEO satellites with masses ranging from 100 
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to 1,000 kg (220 to 2,200 lbs). The average cost is $500,000, with production from design to 

completed satellite taking approximately 18 months. 

Money Required, Timing, and Deal on Offer 

The venture seeks R2 Billion in funding to accelerate its growth and achieve its strategic 

objectives R1,583,333,333 in Capital and R416,666,667 line of credit. The funds will be 

allocated to: 

• Expanding network infrastructure (60%): 100 LEO satellites 

• Research and development (20%) 

• Marketing and customer acquisition (10%) 

• Operational expansion (10%) 

Timing: SAIS plans to secure financing over the next 6 months to ensure that the deployment 

of its satellite infrastructure and associated operations can begin promptly. The first phase of 

satellite acquisition and infrastructure deployment will commence within 3 months of 

securing the funds. Research and development will run concurrently, while marketing and 

operational expansion will intensify after the initial satellite deployment. 

Deal on offer:  

Partners Equity  Spectrum Allocation  

PIC 15% N/A 

MTN 15% 2% to the venture 

Vodacom 15% 2% to the venture 

Banks 10% N/A 

 

The opinion of the funders: 

MTN Opinion 

MTN is seeking partnerships with LEO satellite providers to complement its existing terrestrial 

networks and extend coverage to areas where traditional cell towers are not feasible. In 

addressing the digital divide, MTN aims to connect the unconnected, particularly in rural 

areas, and bridge the digital divide by leveraging satellite technology.  MTN is exploring direct-

to-device satellite connectivity, which allows mobile devices to communicate directly with 

satellites, bypassing traditional cell towers. MTN successfully conducted a trial of Africa's first 

satellite-to-mobile device call, demonstrating the feasibility of this technology. 

“To keep customers and businesses connected at all times, we’re going to have to embrace 

satellite as an additional technology form,” Mupita said in a media call. 

He said MTN is carrying out proof of concepts with several LEO satellite operators for possible 

partnerships.  
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“We are exploring several, and some of them we’re happy to be resellers through our 

enterprise business to some of our customers in specific countries,” Mupita said, the MTN 

CEO (TechCentral, 2025).  

Vodacom Opinion 

Vodacom announced in a statement, “Vodacom Group is forming a strategic partnership with 

Amazon's Project Kuiper LEO satellite system. This collaboration aims to expand Vodacom's 

4G and 5G service reach, particularly in Africa, using Project Kuiper's network to connect areas 

where conventional infrastructure is challenging or costly to deploy.  

Vodacom and Vodafone (Vodafone is also a partner with Project Kuiper) plan to utilise Project 

Kuiper's low Earth orbit (LEO) satellite network to extend their 4G/5G coverage to more 

customers, particularly in areas where traditional fibre or microwave solutions are not 

feasible.  

Vodafone’s collaboration with Project Kuiper will deliver mobile connectivity to many of the 

estimated 40% of the global population lacking internet access, thereby supporting remote 

communities, their schools and businesses, the emergency services, and disaster relief. These 

connections will be further complemented by our own initiatives on direct-to-smartphone 

satellite services,” said Vodafone Group CEO Margherita Della Valle in the statement. 

Vodacom Group CEO Shameel Joosub added: “Collaborating with Project Kuiper gives us an 

exciting new path to scale our efforts, using Amazon’s satellite constellation to reach more 

customers across the African continent quickly (TechCentral, 2025).” 

This executive summary provides a high-level overview of the venture's vision, mission, and 

strategy. The company is well-positioned to capitalise on the growing demand for reliable and 

affordable internet connectivity in South Africa, particularly in underserved areas, making it 

an attractive investment opportunity. 

6.2 Business Information 

• Name: South African ISL Solutions (SAIS) 

• Contact Information: 123 Innovation Drive, Johannesburg, South Africa 

• Legal Structure: Private Limited Company (Pty Ltd) 

• Professional Advisers: 

o Legal Advisors: Adv Lucky Jiyane Inc 

o Financial Advisors: SRT Consulting 

o Marketing Advisors: SRT Consulting 

6.3 Strategic Analysis 

Value Proposition 
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SAIS offers high-speed, reliable, and low-latency satellite-based communication services by 

integrating ISLs and terrestrial cell towers, bridging connectivity gaps in remote or 

underserved areas. 

Differentiation  

We provide seamless satellite communication with minimal infrastructure dependency, 

targeting areas where other network providers face challenges. Our ISL technology offers 

broader coverage, lower latency, and faster data speeds than competitors relying solely on 

ground-based networks. 

Competitive Strategy 

Adopting a focused differentiation strategy, we provide advanced satellite communication 

solutions to niche markets, including rural communities and industries with critical 

connectivity needs. 

Innovation Strategy  

Our innovation revolves around technological leadership in satellite communications. We 

continuously improve ISL technology to offer faster speeds, lower latency, and broader 

coverage. We invest in research and development to integrate new satellite constellations, 

advanced AI-based network management, and sustainable energy solutions. 

Product Positioning 

SAIS is positioned as the premier provider of satellite-based communication services in South 

Africa, empowering clients to thrive in the digital era, regardless of location. 

PEST Analysis: 

 

Political Though regulatory hurdles exist, the South African 
Government's supportive initiatives for improved internet 
access in rural areas align with our mission. 

Economic Growing demand for digital services in underserved areas 
presents an economic opportunity despite challenges like 
fluctuating exchange rates. 

Social The increasing reliance on the Internet for education, business, 
and social interactions highlights the critical need for reliable 
connectivity. 

Technological Leveraging cutting-edge ISL technology positions us ahead of 
traditional terrestrial networks. 

 

6.4 Strategic Plan 

Our strategic plan includes expanding our service to companies in remote areas such as 

agriculture and mining, forging strategic partnerships, and developing a hybrid sales model. 

The venture will establish a dedicated R&D division, launch differentiated products, and 
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collaborate with academia and industry leaders. The Venture is positioning itself as a 

premium provider, dominating key sectors, and offering competitive pricing for initial market 

entry. 

Implementation Timeline: 

Year 1: Launch pilot projects, establish R&D partnerships, and begin 
marketing efforts. 

Year 2 Expand ISL coverage, enter key sectors, and finalise partnerships. 

Year 3 Full-scale deployment intensifies customer engagement. 

Year 4 Strengthen market leadership, launch next-gen ISL services, and 
pursue green initiatives. 

Year 5 Achieve carbon neutrality, expand into new markets, refine 
pricing and premium services. 

 

6.5 Market Analysis 

Our target market includes telecommunication operators, enterprises in remote industries, 

public sector and government agencies, and rural consumers and small businesses. The 

market size is substantial, with South Africa's rural population comprising around 30 million 

people. Market trends indicate an expanding need for rural connectivity, advancements in 

satellite technology, growth in IoT applications, and a focus on corporate sustainability. 

Competitive Landscape: 

The venture has direct competitors like Viasat and Hughes Network Systems, emerging 

players like OneWeb and Starlink, indirect competitors like MTN and Vodacom, and fibre optic 

companies expanding their reach. 

SAIS's competitive advantages include providing coverage in remote areas and serving 

regions difficult to reach with terrestrial networks. The venture offers low-latency ISL 

solutions, which offer faster, real-time connectivity. 

6.6 Marketing Mix 

Product ISL-based connectivity solutions offer reliable, low-latency 
broadband services. 

Price Value-based pricing with tiered plans, discounts, and flexible 
payment options. 

Place Direct sales, partnerships with telecom operators, and an online sales 
platform targeting rural and remote areas 

Promotion Educational campaigns, government and corporate relations, digital 
marketing, and promotional offers. 

 

6.7 Environmental and Industry Analysis 

We will assess the environmental impact of ISL technology, including satellite deployment 

and space debris mitigation, ensuring compliance with international guidelines and 

sustainable practices. Industry analysis using Porter's Five Forces indicates moderate threats 
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of new entrants and substitutes, highly competitive rivalry, and varying bargaining powers of 

suppliers and buyers. 

6.8 Competitor Analysis 

Major competitors include Telkom, Vodacom, MTN, Cell C, and Rain. We differentiate 

ourselves through unmatched coverage in remote areas, low-latency ISL solutions, and 

localised focus and expertise. 

6.9 Research and Development 

Our R&D focuses on technological advancements, cost reduction, local adaptation, and 

sustainability. Objectives include improving performance, reducing costs, optimising local 

conditions, and integrating environmentally sustainable practices. 

6.10 Management and Organization 

Our organisational structure includes: 

 

6.11 Business Financials 

We plan to invest R1.58 billion, primarily in purchasing 100 LEO satellites, R&D, marketing, 

and operational expansion. We seek R2 billion in funding, offering equity and spectrum 

allocation to partners. Financial projections show expected revenues of ZAR 14.1 billion over 

five years, with positive cash flow by the third year. 

Expected Returns and Exit Routes 

Investors can expect 15–25% annual returns, with exit options including an IPO within 5–7 

years, merger or acquisition opportunities, secondary sales to private investors, or dividend 

payments as the company generates consistent cash flow. 

Conclusion 

SAIS is well-positioned to capitalise on the growing demand for reliable and affordable 

internet connectivity in South Africa, particularly in underserved areas. Our strategic 
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approach, advanced technology, and commitment to sustainability make us an attractive 

investment opportunity poised to revolutionise regional connectivity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



66 | P a g e  
 

References 

Ahola, J., et al. (2019). Economic Viability of Optical Intersatellite Links in Satellite 
Constellations. IEEE Journal of Selected Topics in Quantum Electronics, 25(2), 1-9. 
DOI: 10.1109/JSTQE.2018.2858152 

Ahola, J., et al. (2019). Optical inter-satellite links for high-throughput satellite 
systems: a feasibility study. IEEE Transactions on Aerospace and Electronic Systems, 
55(3), 1078-1095. DOI: 10.1109/TAES.2019.2914417 

Ahola, J., Zhang, J., & Li, M. (2019). Inter-satellite communication for LEO satellite 

networks. Journal of Satellite Communications, 12(3), 45–59. 

Amazon. (2023). Project Kuiper. Retrieved from https://www.aboutamazon.com/ 

Amazon. (2023.). Project Kuiper. Retrieved from 
https://www.aboutamazon.com/what-we-do/devices-services/project-kuiper 

Anderson, J. F., Cardin, M. A., & Grogan, P. T. (2022). Design and analysis of flexible 
multi-layer staged deployment for satellite mega-constellations under demand 
uncertainty. Acta Astronautica, 198, 179-193. 

Anderson, T., Brown, S., & Clark, P. (2022). The economic viability of inter-satellite links in 

satellite constellations. Space Economics Journal, 5(2), 78–90. 

Barabási, A.-L. (2016). Network science. Cambridge University Press. 

Barney, J. B. (1991). Firm resources and sustained competitive advantage. Journal of 

Management, 17(1), 99-120. 

Ben Lutkevich (2023) 
https://www.techtarget.com/searchnetworking/definition/fiber-to-the-
home#:~:text=Fiber%20to%20the%20home%20(FTTH)%2C%20also%20called%20f
iber%20to,provide%20high%2Dspeed%20internet%20access. 

Ben Lutkevich. (2023). What is satellite internet and how does it work? TechTarget. 

https://www.techtarget.com/searchnetworking/definition/satellite-internet 

BMI Research. (2021). South Africa telecommunications report. BMI Research. 

Canca, L. (2017). Bridging the digital divide in South Africa: Regulatory challenges and policy 

solutions. Journal of Telecommunications Policy, 41(3), 295–312. 

Canca, Linda (2017) Investigating policy and regulatory approaches to dynamic 
spectrum access using cognitive radio, University of the Witwatersrand, 
Johannesburg, https://hdl.handle.net/10539/24577 

Centenaro, M., Costa, C. E., Granelli, F., Sacchi, C., & Vangelista, L. (2021). A survey 
on technologies, standards and open challenges in satellite IoT. IEEE 
Communications Surveys & Tutorials, 23(3), 1693-1720. 

https://www.aboutamazon.com/what-we-do/devices-services/project-kuiper
https://www.techtarget.com/searchnetworking/definition/fiber-to-the-home#:~:text=Fiber%20to%20the%20home%20(FTTH)%2C%20also%20called%20fiber%20to,provide%20high%2Dspeed%20internet%20access
https://www.techtarget.com/searchnetworking/definition/fiber-to-the-home#:~:text=Fiber%20to%20the%20home%20(FTTH)%2C%20also%20called%20fiber%20to,provide%20high%2Dspeed%20internet%20access
https://www.techtarget.com/searchnetworking/definition/fiber-to-the-home#:~:text=Fiber%20to%20the%20home%20(FTTH)%2C%20also%20called%20fiber%20to,provide%20high%2Dspeed%20internet%20access
https://hdl.handle.net/10539/24577


67 | P a g e  
 

Centenaro, M., Costa, C. E., Granelli, F., Sacchi, C., & Vangelista, L. (2021). A survey 
on technologies, standards and open challenges in satellite IoT. IEEE 
Communications Surveys & Tutorials, 23(3), 1693-1720. 

Creamer Media, engineeringnews  
https://www.engineeringnews.co.za/article/south-africas-rural-internet-
connectivity-receives-massive-boost-2023-11-23  

Creamer Media. (2023). Engineering News. Retrieved from 

https://www.engineeringnews.co.za/ 

Creamer Media’s Engineering News. (2023). SA Connect project progressing to connect schools, 

clinics and rural areas. https://www.engineeringnews.co.za 

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of 

information technology. MIS Quarterly, 13(3), 319-340. 

Del Portillo, A., Becerra, D., & Lluvia, M. (2020). Connectivity options for underserved 

regions: Space-based solutions. Journal of Telecommunications and Development, 35(4), 

239-253. https://doi.org/10.1016/j.teldev.2020.07.007 

Deloitte. (2020). TMT Predictions 2020: South Africa. Retrieved from 
https://www2.deloitte.com/za/en/pages/technology-media-and-
telecommunications/articles/technology-media-telecommunications-
predictions.html 

Devi, B. B. (2009). Traffic engineering for satellite networks. International Journal of 

Satellite Communications, 27(4), 200–212. 

Devi, B. B. (2009, October). Traffic engineering the geostationary satellite 
constellation networks: An approach. In MILCOM 2009-2009 IEEE Military 
Communications Conference (pp. 1-7). IEEE 

DiMaggio, P. J., & Powell, W. W. (1983). The iron cage revisited: Institutional isomorphism 

and collective rationality. American Sociological Review, 48(2), 147–160. 

ESA. (2018). Satellite Communication – Maintenance and Upkeep. Retrieved from 
https://www.esa.int/Enabling_Support/Space_Engineering_Technology/Satellite_C
ommunication_Maintenance_and_Upkeep 

European Commission. (2019). Economic Impact Assessment of Satellite 
Communication in Europe. Retrieved from https://ec.europa.eu/digital-single-
market/en/news/economic-impact-assessment-satellite-communication-europe 

European Space Agency. (2020). Satellite Communication and 5G: Key for European 
Digital Sovereignty. Retrieved from 
https://www.esa.int/Applications/Telecommunications_Integrated_Applications/Sa
tellite_communication_and_5G_key_for_European_digital_sovereignty 

https://www.engineeringnews.co.za/article/south-africas-rural-internet-connectivity-receives-massive-boost-2023-11-23
https://www.engineeringnews.co.za/article/south-africas-rural-internet-connectivity-receives-massive-boost-2023-11-23
https://www.engineeringnews.co.za/


68 | P a g e  
 

Fraire, J. A., Feldmann, M., & Burleigh, S. C. (2017, May). Benefits and challenges of 
cross-linked ring road satellite networks: A case study. In 2017 IEEE International 
Conference on Communications (ICC) (pp. 1-7). IEEE. 

Fraire, J., Gallardo, J., & Finochietto, J. (2017). Extending internet access to rural areas 

using satellite networks. Rural Connectivity Journal, 8(1), 15-27. 

Freeman, R. E. (1984). Strategic management: A stakeholder approach. Pitman. 

Fudenberg, D., & Tirole, J. (1991). Game theory. MIT Press. 

Gaber, A., ElBahaay, M. A., Mohamed, A. M., Zaki, M. M., Abdo, A. S., & AbdelBaki, N. 
(2020, October). 5G and satellite network convergence: Survey for opportunities, 
challenges and enabler technologies. In 2020 2nd Novel Intelligent and Leading 
Emerging Sciences Conference (NILES) (pp. 366-373). IEEE. 

Gaber, M., Osman, A., & Abdalla, K. (2020). Satellite communication technologies and 

applications. International Journal of Satellite Communications, 38(4), 567-589. 

Gillwald, A. (2019). South Africa's digital divide and efforts to bridge it. 

Telecommunications Policy, 43(2), 123–135. 

Hagenauer, J., & Lutz, E. (1987). Forward error correction coding for fading 
compensation in mobile satellite channels. IEEE Journal on Selected Areas in 
Communications, 5(2), 215-225. 

Hagenauer, J., & Lutz, E. (1987). Forward error correction coding for fading compensation 

in mobile satellite channels. IEEE Journal on Selected Areas in Communications, 5(2), 215-

225. 

Hong, C. K., Bae, T. S., & Kwon, J. H. (2022). An overview of a special issue on 
upcoming positioning, navigation, and timing: GPS, GLONASS, Galileo and 
BeiDou. Remote Sensing, 14(9), 1982. 

Hong, J., Li, Y., & Wang, X. (2022). Inter-satellite communication for Earth observation 

satellites. Earth Observation Journal, 15(3), 60-72. 

https://www.mtn.co.za/home/coverage/  and https://vccoverage.afrigis.co.za/#/  

Huang, H., Guo, S., Liang, W., Wang, K., & Zomaya, A. Y. (2019). Green data collection 
from geo-distributed IoT networks through low-earth-orbit satellites. IEEE 
Transactions on Green Communications and Networking, 3(3), 806-816. 

Huang, J., Wang, Y., & Liu, L. (2019). Integrating satellite and terrestrial networks in 5G. 

IEEE Network, 33(1), 107-113. 

ICASA. (2020). Annual Report. Independent Communications Authority of South Africa. 

ICASA. (2021). Regulatory framework for satellite communication. Independent 

Communications Authority of South Africa. 

https://www.mtn.co.za/home/coverage/
https://vccoverage.afrigis.co.za/#/


69 | P a g e  
 

ICASA. (2021). Telecommunications in South Africa: Overview of the ICT Sector. 
Retrieved from https://www.icasa.org.za/pages/industries/telecommunications-in-
south-africa 

Independent Communications Authority of South Africa (ICASA). (2021). Regulations 
for radio frequency spectrum. https://www.icasa.org.za/legislation-and-
regulations/legislation-and-regulations/radio-frequency-spectrum 

Independent Communications Authority of South Africa (ICASA). (2024). Regulations 
for radio frequency spectrum. https://www.icasa.org.za/legislation-and-
regulations/legislation-and-regulations/radio-frequency-spectrum(accessed 
20240319) 

Independent Communications Authority of South Africa. (2022). State of the ICT sector report in 

South Africa 2022. https://www.icasa.org.za 

Independent Communications Authority of South Africa. (2022). State of the ICT sector report in 

South Africa 2022. https://www.icasa.org.za 

International Telecommunication Union (ITU). (2020). ITU-R recommendations. 
https://www.itu.int/pub/R-REC 

International Telecommunication Union. (2019). Satellite Communication for 
Sustainable Development. Retrieved from https://www.itu.int/dms_pub/itu-
d/opb/stg/D-STG-SAT.01-2019-PDF-E.pdf 

ITU. (2020). Economic Assessment of Satellite Communication Services in Africa. 
Retrieved from https://www.itu.int/en/ITU-D/Regional-
Presence/Africa/Documents/Events/2020/20201026_SatelliteComms/Session_3_1
_Economic_Assessment_of_Satellite_Communication_Services_in_Africa.pdf 

ITU. (2020). Maintenance and Upkeep of Satellite Networks. Retrieved from 
https://www.itu.int/en/ITU-R/space/workshops/2020-geneva-
brazil/Presentations/Session3/3-1%20Francisco%20Rodrigues.pdf 

Jakhu, R. S., Magdelénat, J. L., & Rousselle, H. (1987). The ITU regulatory framework 
for satellite communications: an analysis of Space WARC 1985. International 
journal, 42(2), 276-288. 

Klenze, D., Berger, A., & Kovács, Z. (2020). Satellite network integration and performance 

challenges. Journal of Satellite Communications, 41(2), 45-62. 

https://doi.org/10.1002/sat.2125 

Lembani, R., Gunter, A., & Mbewe, B. (2020). Digital inclusion and social development in South 

Africa: Towards a hybrid model of public access and digital engagement. Journal of Community 

Informatics, 16(1), 23–39. https://doi.org/10.15353/joci.v16i1.4533 

Lembani, R., Gunter, A., Breines, M., & Dalu, M. T. B. (2020). The same course, 
different access: the digital divide between urban and rural distance education 
students in South Africa. Journal of Geography in Higher Education, 44(1), 70-84. 

https://www.icasa.org.za/legislation-and-regulations/legislation-and-regulations/radio-frequency-spectrum(accessed
https://www.icasa.org.za/legislation-and-regulations/legislation-and-regulations/radio-frequency-spectrum(accessed
https://www.icasa.org.za/
https://www.icasa.org.za/


70 | P a g e  
 

Leyva-Mayorga, I., Röper, M., Matthiesen, B., Dekorsy, A., Popovski, P., & Soret, B. 
(2021, December). Inter-plane inter-satellite connectivity in LEO constellations: 
Beam switching vs. beam steering. In 2021 IEEE Global Communications Conference 
(GLOBECOM) (pp. 1-6). IEEE. 

Li, K., Zhou, H., Tu, Z., Wang, W., & Zhang, H. (2020). Distributed network intrusion 
detection system in satellite-terrestrial integrated networks using federated 
learning. IEEE Access, 8, 214852-214865. 

Li, X., Zhang, Y., & Wang, H. (2020). Authentication protocols for satellite networks. IEEE 

Transactions on Aerospace and Electronic Systems, 56(3), 2341–2352. 

Liu, J., Luo, R., Huang, T., & Meng, C. (2020). A load balancing routing strategy for LEO 
satellite network. IEEE Access, 8, 155136-155144 

Liu, Q., Yang, K., & Zhao, M. (2020). Load balancing in satellite networks. International 

Journal of Satellite Communications and Networking, 38(5), 357–369. 

Majumdar, A. K. (2022). Advanced free space optics (FSO): A systems approach. Springer. 

Majumdar, A. K. (2022). Laser-Based Satellite and Inter-satellite Communication 
Systems: Advanced Technologies and Performance Analysis. In Laser 
Communication with Constellation Satellites, UAVs, HAPs and Balloons: 
Fundamentals and Systems Analysis for Global Connectivity (pp. 199-229). Cham: 
Springer International Publishing. 

Majumdar, A. K. (2022). Laser-Based Satellite and Inter-satellite Communication 
Systems: Advanced Technologies and Performance Analysis. In Laser 
Communication with Constellation Satellites, UAVs, HAPs and Balloons: 
Fundamentals and Systems Analysis for Global Connectivity (pp. 199-229). Cham: 
Springer International Publishing. 

Majumdar, A. K., Ricklin, J. C., & Andrews, L. C. (2023). Free-space laser communications 

principles and advances. IEEE Press. 

MarketsandMarkets. (2023). Satellite communication market by component, application, end-user 

and region – Global forecast to 2030. https://www.marketsandmarkets.com 

Marrero, J., Smith, L., & Gonzalez, A. (2022). Collaborative space exploration using inter-

satellite links. Space Exploration Journal, 9(2), 101-115. 

Marrero, L. M., Merlano-Duncan, J. C., Querol, J., Kumar, S., Krivochiza, J., Sharma, S. 
K., ... & Ottersten, B. (2022). Architectures and synchronization techniques for 
distributed satellite systems: A survey. IEEE access, 10, 45375-45409. 

Matinmikko-Blue, M., Yrjölä, S., & Ahokangas, P. (2020, March). Spectrum 
management in the 6G era: The role of regulation and spectrum sharing. In 2020 2nd 
6G Wireless Summit (6G SUMMIT) (pp. 1-5). IEEE. 

Mauro, A., Garello, R., & Dellago, R. (2023). ISL-based System for GNSS Evolution. 

https://www.marketsandmarkets.com/


71 | P a g e  
 

Mayorga, E., Wong, R., & Lee, J. (2021). Beamforming techniques in satellite 

communications. IEEE Communications Magazine, 59(6), 52-58. 

McKinsey & Company. (2019). Extending connectivity to rural areas. McKinsey Global 

Institute. 

Mckinsey & Company. (2020). Telecommunications, Media, and Technology in South 
Africa: Winning in the Digital Economy. Retrieved from 
https://www.mckinsey.com/~/media/McKinsey/Industries/Technology%20Media%
20and%20Telecommunications/Our%20Insights/Wining%20in%20Africa%20s%20
digital%20economy%20Parks%20Associates/Wining-in-Africas-digital-economy-
Parks-Associates-2020.ashx 

McKinsey & Company. (2020). The rise of satellite internet constellations. McKinsey 

Global Institute. 

Mitchell, M. (2009). Complexity: A guided tour. Oxford University Press. 

Motzigemba, M., Souvignier, M., & Brunner, D. (2019). Optical inter-satellite links for next-

generation satellite networks. In Proceedings of the International Conference on Space 

Optical Systems and Applications (pp. 1-5). 

Motzigemba, M., Zech, H., & Biller, P. (2019, June). Optical inter satellite links for 
broadband networks. In 2019 9th International Conference on Recent Advances in 
Space Technologies (RAST) (pp. 509-512). IEEE. 

MTN & Vodacom Coverage. (2024). Coverage maps. Retrieved from 

https://www.mtn.co.za/ & https://www.vodacom.co.za/ 

NASA. (2019). Best Practices for Satellite Network Maintenance. Retrieved from 
https://www.nasa.gov/satellitenetworkmaintenance 

National Aeronautics and Space Administration. (2018). Satellite Communication 
and Connectivity: Opportunities and Challenges. Retrieved from 
https://www.nasa.gov/sites/default/files/atoms/files/satellite_communication_and
_connectivity_opportunities_and_challenges.pdf 

National Planning Commission. (2012). National Development Plan 2030: Our future – make it 

work. The Presidency, Republic of South Africa. 

https://www.gov.za/sites/default/files/gcis_document/201409/ndp-2030-our-future-make-it-

workr.pdf 

Newman, M. E. J. (2010). Networks: An introduction. Oxford University Press. 

OneWeb. (n.d.). How OneWeb Works. https://oneweb.net/ 

OneWeb. (n.d.). OneWeb Satellite Constellation. Retrieved from 

https://www.oneweb.world/ 

Optical Intersatellite Standard Version 2.1.2 : https://www.sda.mil/wp-
content/uploads/2023/12/SDA-OISL-Standard-v2.1.2.pdf 

https://www.sda.mil/wp-content/uploads/2023/12/SDA-OISL-Standard-v2.1.2.pdf
https://www.sda.mil/wp-content/uploads/2023/12/SDA-OISL-Standard-v2.1.2.pdf


72 | P a g e  
 

Osborne, M. J., & Rubinstein, A. (1994). A course in game theory. MIT Press. 

Osoro, O. B., & Oughton, E. J. (2021). A techno-economic framework for satellite 
networks applied to low earth orbit constellations: Assessing Starlink, OneWeb and 
Kuiper. IEEE Access, 9, 141611-141625 

Osoro, O. B., & Oughton, E. J. (2021). Satellite constellations for universal broadband. 

Telecommunications Policy, 45(6), 102–119. 

Pfeffer, J., & Salancik, G. R. (2003). The external control of organizations: A resource 

dependence perspective. Stanford University Press. 

Pike, A. (2021). Economic Impact of Satellite Internet Constellations in Developing 
Countries. Journal of Space Economics, 10(3), 215-230. DOI: 
10.1016/j.jse.2021.08.002 

Pike, A. (2021). Economic impact of satellite internet constellations. Satellite Economics 

Journal, 4(1), 23–37. 

Pike, A. (2021). The Economic Impact of Satellite Internet Constellations: A Case 
Study of Starlink and OneWeb. Journal of Satellite Communications and Networking, 
3(2), 123-135. DOI: 10.1016/j.jscn.2021.03.005 

Pimentel, P. M., Troendle, D., Hoepcke, N., Heine, F., Motzigemba, M., Benzi, E., ... & 
James, M. (2018). Four years operations of Inter-satellite (ISLs) and Space-Ground 
(SGLs) Optical links. SpaceOps Marseille, France. 

PwC South Africa. (2019). Africa's Data Center Market: Investment Opportunities and 
Challenges. Retrieved from https://www.pwc.co.za/en/assets/pdf/africas-data-
center-market-investment-opportunities-and-challenges.pdf 

PwC South Africa. (2019). The future of telecommunications in South Africa. 

PricewaterhouseCoopers. 

Rak, J., Girão-Silva, R., Gomes, T., Ellinas, G., Kantarci, B., & Tornatore, M. (2021). 
Disaster resilience of optical networks: State of the art, challenges, and 
opportunities. Optical Switching and Networking, 42, 100619. 

Ram, S., & Sheth, J. N. (1987). Consumer resistance to innovations: The marketing 

problem and its solutions. Journal of Consumer Marketing, 4(2), 5–14. 

Research ICT Africa. (2022). Analysing South Africa's internet performance 2022. 

Rogers, E. M. (2003). Diffusion of innovations (5th ed.). Free Press. 

Rogers, E. M. (2010). Diffusion of innovations (5th ed.). Free Press. 

Roszczyk, J. (2020). Upkeep and Maintenance of Satellite Networks: Challenges and 
Solutions. Satellite Communication, 24(4), 451-465. DOI: 10.1002/sat.1234 



73 | P a g e  
 

Sarasvathy, S. D. (2001). Causation and effectuation: Toward a theoretical shift from 

economic inevitability to entrepreneurial contingency. Academy of Management Review, 

26(2), 243-263. 

Scott, N., Batchelor, S., Ridley, J., & Jorgensen, B. (2004). The impact of mobile 
phones in Africa. Commission for africa, 19(04). 

Shannon, C. E. (1948). A mathematical theory of communication. Bell System Technical 

Journal, 27(3), 379-423. 

Simanjuntak, I. U. V., Rochendi, A. D., & Silalahi, L. M. (2023, November). Simulation 
and Analysis of Link Failover Using Routing Border Gateway Protocol (BGP) Multi-
Protocol Label Switching (MPLS) Networks. In 2023 International Conference on 
Radar, Antenna, Microwave, Electronics, and Telecommunications (ICRAMET) (pp. 
341-346). IEEE. 

Simanjuntak, Y. P., Kurniawan, A., & Widodo, S. (2023). Dynamic routing in satellite 

networks. International Journal of Satellite Communications, 41(2), 120-130. 

SpaceX. (2024). Starlink. Retrieved from https://www.spacex.com/ 

SpaceX. (n.d.). Starlink. Retrieved from https://www.starlink.com/ 

Statista. (2021). Telecommunications Industry in South Africa - Statistics & Facts. 
Retrieved from https://www.statista.com/topics/4801/telecommunications-
industry-in-south-africa/ 

Statista. (2022). Internet usage in South Africa - statistics & facts. 

Statistics South Africa. (2023). Mid-year population estimates 2023. 

https://www.statssa.gov.za/publications 

Statistics South Africa. (2023). Mid-year population estimates 2023. 

https://www.statssa.gov.za/publications/P0302/P03022023.pdf 

Sutherland, E. (2018). Fibre-optic networks in South Africa. Journal of 

Telecommunications Management, 11(1), 45–60. 

Tarchi, D., et al. (2018). Maintenance Strategies for Inter-Satellite Links in Satellite 
Networks. IEEE Communications Magazine, 56(3), 142-149. DOI: 
10.1109/MCOM.2018.1700959 

Tedeschi, P., O'Connor, A., & Brennan, R. (2022). Security challenges in satellite 

communication. IEEE Aerospace and Electronic Systems Magazine, 37(1), 48–59. 

Tedeschi, P., Sciancalepore, S., & Di Pietro, R. (2022). Satellite-based 
communications security: A survey of threats, solutions, and research 
challenges. Computer Networks, 216, 109246. 

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic capabilities and strategic 

management. Strategic Management Journal, 18(7), 509-533. 

https://www.statssa.gov.za/publications


74 | P a g e  
 

TheGlobalEconomy.com. (2023). South Africa Internet subscribers, per 100 people. 

Tyson, G. (2020). Connectivity challenges in Africa: Bridging the digital divide. African 

Telecommunications Review, 29(3), 15-28. https://doi.org/10.1016/j.after.2020.09.001 

United Nations Office for Outer Space Affairs. (2021). Benefits of International 
Cooperation in Space Activities. Retrieved from 
https://www.unoosa.org/documents/pdf/benefitsofinternationalcooperationinspac
eactivities.pdf 

Wilmari Strachan and Naledi Ramoabi, 2023. South Africa: Satellite Communications 
In South Africa: Regulatory Obstacles And Opportunities 

World Bank. (2018). Satellite Communication for Development: A Global Imperative. 
Retrieved from 
https://www.worldbank.org/en/topic/digitaldevelopment/publication/satellite-
communication-for-development-a-global-imperative 

World Economic Forum. (2020). The Future of Space Technologies: Maximizing 
Benefits While Mitigating Risks. Retrieved from 
http://www3.weforum.org/docs/WEF_Future_of_Space_Technologies_Report_2020
.pdf 

Zhang, J., Cai, Y., Xue, C., Xue, Z., & Cai, H. (2022). LEO mega-constellations: review 
of development, impact, surveillance, and governance. Space: Science & 
Technology. 

Zhang, L., Wang, S., & Sun, T. (2022). Low Earth Orbit satellite topology and its impact on 

network performance. International Journal of Satellite Communications, 38(1), 81-97. 

https://doi.org/10.1002/sat.2115 

Zhang, Y., Li, X., & Wang, H. (2022). Mega-constellations and inter-satellite links. 

International Journal of Satellite Communications and Networking, 40(1), 1–15 

 

 

 

 

 

 

 

 



75 | P a g e  
 

Appendix 1: Detailed Business Venture Proposal 

6. Business Venture Proposal  

 

6.1. Executive Summary 

The company, South African ISL Solutions (SAIS), aims to revolutionise telecommunications in South 

Africa by deploying a cutting-edge network of inter-satellite links (ISLs) to provide high-speed internet 

access to rural and underserved areas. The mission is to bridge the digital divide, empower 

communities, and drive socio-economic development through innovative satellite communication 

technologies. Key objectives include establishing a reliable and scalable ISL network, achieving 

widespread coverage, and delivering affordable and high-quality internet services to our customers.  

SAIS will deploy a constellation of low Earth orbit (LEO) satellites equipped with ISLs to establish a 

global network for internet connectivity. Our target market includes rural communities, government 

agencies, educational institutions, and businesses seeking reliable high-speed internet access. We will 

differentiate ourselves through our advanced technology, competitive pricing, and commitment to 

customer satisfaction. 

This business venture proposal explores the commercialisation of Inter-Satellite Links (ISLs) in South 

Africa's telecommunication sector. The venture aims to establish a robust telecommunication 

infrastructure leveraging ISL technology to provide high-speed, reliable connectivity nationwide. The 

proposal outlines strategic objectives, market analysis, operational plans, regulatory considerations, 

funding strategies, risk analysis, and implementation strategies for the ISL business venture. 

6.1.1. Vision, Mission, and Objective 

 

Vision 

To revolutionise connectivity in South Africa by providing universal, high-speed internet access 

through advanced Inter-Satellite Link (ISL) technology. 

Mission  

SAIS aims to bridge the digital divide by deploying cutting-edge ISL solutions that ensure reliable, 

affordable, and high-speed internet access across urban, rural, and remote areas in South Africa. 

Objectives 

The business venture aims to achieve nationwide coverage, reaching 95% of South Africa's population 

within five years. It also aims to reduce the cost of connectivity for underserved regions by 50% 

through ISL technology and establish partnerships with major telecommunication providers to 

enhance the scalability and impact of ISL solutions. 

6.1.2. Current State of the Business 

 

The venture aims to research, develop, and initially deploy ISL technology. The company aim to 

complete pilot projects in select rural areas, demonstrating the feasibility and effectiveness of ISLs. 

The venture aims to move towards scaling operations, securing funding, and expanding its market 

presence. 

6.1.3. Products and Services 
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The venture offers a suite of ISL-based products and services, including: 

ISL Network Solutions High-speed, low-latency satellite connectivity for telecommunication 
providers. 
 

Rural Connectivity 
Packages 

Affordable internet packages designed specifically for rural and 
underserved communities. 
 

Enterprise Connectivity 
Solutions 

Customised ISL-based connectivity solutions for businesses, enabling 
seamless operations even in remote locations. 

Consulting Services Expertise in network design, deployment, and optimisation using ISL 
technology. 

 

6.1.4. Strategy and Sources of Sustainable Competitive Advantage 

 

The venture's strategy focuses on leveraging ISL technology to overcome the limitations of traditional 

terrestrial networks. Its competitive advantages include advanced technology, featuring proprietary 

ISL solutions that provide superior speed, coverage, and reliability. Cost efficiency is achieved through 

reduced infrastructure costs and quicker deployment times, enabling SAIS to offer competitive pricing. 

Scalability allows for rapid network expansion across vast areas, including hard-to-reach regions. 

Strategic Partnerships with major telecom providers and technology firms further enhance service 

delivery and expand market reach. 

6.1.5. Customer Acceptance 

Based on the survey, the venture has received positive feedback from potential customers, particularly 

in rural areas where traditional connectivity options are limited. The company is going to build a strong 

reputation for reliability and innovation, which is driving customer interest and adoption. As 

awareness grows, the venture anticipates rapid customer acquisition, particularly among rural 

communities, businesses, and government entities. 

6.1.6. Summary Financial Forecasts 

SAIS projects robust growth over the next five years, with revenues expected to increase by 30% 

annually. Initial capital expenditures will be focused on expanding network infrastructure and scaling 

operations. The company forecasts positive cash flow by the end of the third year, with a target profit 

margin of 15% by year five. 

 

6.2. Business Information 

Name: South African ISL Solutions (SAIS) 

Contact Information 

Head Office: 

South African ISL Solutions (SAIS) 

123 Innovation Drive 

Johannesburg, South Africa 

Phone: +27 11 123 4567 
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Email: info@sais.co.za 

Website: www.sais.co.za 

Document Control 

• Version: 1.0 

• Date: September 2024 

• Prepared by: South African ISL Solutions (SAIS) 

• Approved by: CEO, SAIS 

Professional Advisers 

• Legal Advisors: Adv Lucky Jiyane Inc 

• Financial Advisors: SRT Consulting 

• Marketing Advisors: SRT Consulting 

Definitions 

• ISL (Inter-Satellite Link): A communication channel between satellites in space, facilitating 

data transfer without the need for ground-based relays. 

• Scalability: The capacity of the network to expand its coverage and services to accommodate 

growing demand. 

Legal Structure and Corporate Data 

Legal Structure: Private Limited Company (Pty Ltd) 

Incorporation Number: 2024/123456/07 

Tax Registration: VAT No. 1234567890 

 

6.3.  Current Business Situation  

6.3.1. Definition of the Current Business and Its Market 

 

South African ISL Solutions (SAIS) is a technology-driven venture specialising in Inter-Satellite Link (ISL) 

solutions. The company provides high-speed, low-latency satellite connectivity for 

telecommunications providers, enterprises, and underserved rural communities. The market for ISL 

solutions is expanding rapidly due to the growing demand for reliable and scalable connectivity, 

particularly in regions with limited terrestrial network infrastructure. SAIS targets telecom providers, 

government agencies, and enterprises seeking advanced connectivity solutions to bridge digital 

divides and enhance network efficiency. 

6.3.2. Corporate History, Major Events, and Past Financial Performance 

 

SAIS was established to address the connectivity challenges faced by South Africa and the broader 

Sub-Saharan African region. The company has made significant strides in developing proprietary ISL 

technology and forming strategic partnerships with key stakeholders in the telecommunications 

sector. Major milestones include securing initial seed funding, launching pilot projects in rural areas, 

http://www.sais.co.za/
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and signing agreements with leading telecom firms. While SAIS is in the early stages of 

commercialisation, its financial performance has been driven by research grants, pilot project funding, 

and early-stage service agreements. 

6.3.3. Current Business and Market Position 

SAIS is positioning itself as a leader in ISL-based connectivity solutions within South Africa and aims to 

expand its footprint globally. The company differentiates itself through its advanced ISL technology, 

cost-effective deployment strategies, and a strong focus on rural and enterprise connectivity. The 

market demand for ISL solutions is increasing due to the limitations of terrestrial infrastructure and 

the need for reliable, high-speed communication networks. 

6.3.4. Core Competencies 

Advanced ISL Technology Proprietary satellite networking solutions that provide 
superior speed, reliability, and coverage. 

Cost-Efficient Deployment Innovative network deployment strategies that reduce 
infrastructure costs and accelerate service delivery. 

Scalability The ability to expand network coverage rapidly to meet 
growing market demand. 

Strategic Partnerships Collaborations with major telecom providers, technology 
firms, and government agencies to enhance service 
delivery. 

Expertise in ISL-based Connectivity A highly skilled team with deep expertise in satellite 
communication and network optimisation. 

 

6.3.5. Current Business Organization and Outline Business Infrastructure 

SAIS operates with a lean but highly specialised team structured to support innovation, deployment, 

and market expansion. The organisation is divided into key departments: Research & Development, 

Network Operations, Business Development, and Customer Support. SAIS has established satellite 

ground stations and network operation centres to manage its ISL infrastructure. The company also 

invests in advanced data analytics and AI-driven network optimisation to enhance its service offerings. 

Plans include scaling infrastructure to support a broader customer base and expanding partnerships 

with international satellite operators. 

 

6.4. Strategic Analysis 

 

6.4.1. Value Proposition 

SAIS offers high-speed, reliable, and low-latency satellite-based communication services by 

integrating Inter-Satellite Links (ISL) and terrestrial cell towers. The core value lies in bridging 

connectivity gaps, especially in remote or underserved South African areas where traditional cellular 

infrastructure struggles. This makes SAIS a vital solution for businesses and communities looking for 

consistent and wide-reaching connectivity, enhancing digital inclusion. 

 

6.4.2. Differentiation 

SAIS differentiates itself by offering seamless satellite communication with minimal infrastructure 

dependency, targeting areas where other network providers face challenges. Its ISL technology 
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provides broader coverage, lower latency, and faster data speeds than competitors that rely solely on 

ground-based networks. SAIS also stands out through its environmental focus, offering a solution that 

requires less land-based infrastructure, reducing its ecological footprint. 

 

6.4.3. Competitive Strategy 

SAIS adopts a focused differentiation strategy, providing advanced satellite communication solutions 

to niche markets, including rural communities, enterprises in remote locations, and industries with 

critical connectivity needs (e.g., mining and agriculture). By leveraging cutting-edge ISL technology, 

SAIS can avoid direct competition with large telecommunications companies in urban areas instead of 

dominating areas with connectivity challenges. It offers a premium service to customers prioritising 

reliability and coverage over cost. 

 

6.4.4. Innovation Strategy 

SAIS's innovation strategy revolves around technological leadership in satellite communications, 

continuously improving ISL technology to offer faster speeds, lower latency, and broader coverage. 

SAIS will also invest in research and development to integrate new satellite constellations, advanced 

AI-based network management, and sustainable energy solutions for powering satellite ground 

stations. The company aims to remain at the forefront of ISL applications by adapting to evolving 

market needs and technological advancements. 

 

6.4.5. Product Positioning Statement 

SAIS is positioned as the premier provider of satellite-based communication services in South Africa, 

offering unparalleled connectivity for businesses and communities in hard-to-reach areas. With a 

commitment to innovation, environmental sustainability, and delivering reliable, high-performance 

services, SAIS empowers its clients to thrive in the digital era, regardless of their location. 

 

6.4.6. Political, Economic, Social, and Technological (PEST) Analysis 

 

Political  The South African government’s push for improved internet access in rural areas 
aligns with SAIS's mission. Supportive regulatory frameworks and government 
incentives for technology companies make the political environment favourable. 
However, SAIS must navigate challenges, such as regulatory hurdles in the telecom 
sector. 

Economic 
 

 South Africa's economy is characterised by high inequality, with a significant 
portion of the population lacking access to reliable internet. The growing demand 
for digital services, particularly in underserved areas, presents an economic 
opportunity for SAIS. The economic climate also poses challenges, such as 
fluctuating exchange rates and varying levels of disposable income among 
potential customers. 
 

Social 
 

The increasing reliance on the internet for education, business, and social 
interactions highlights the critical need for reliable connectivity. SAIS’s focus on 
rural and underserved areas aligns with the social demand for equitable access to 



80 | P a g e  
 

digital services. However, there may be social resistance to new technologies, 
particularly in remote areas where digital literacy is low. 
 

Technological 
 

 SAIS leverages cutting-edge Inter-Satellite Link (ISL) technology to provide high-
speed, low-latency internet. This positions SAIS ahead of traditional terrestrial 
networks, often limited by infrastructure challenges. Technological advancements 
in satellite communication will continue to enhance SAIS’s offerings, but the 
company must also stay ahead of potential technological disruptions. 
 

 

 

6.4.7. Key Differentiators and Unique Selling Points 

 

SAIS offers unmatched coverage in rural and remote areas where traditional terrestrial networks are 

ineffective. ISL technology provides faster internet speeds than traditional fibre optic cables, especially 

in areas with challenging terrain. SAIS’s solutions have a lower environmental footprint, as they do not 

require extensive ground-based infrastructure. The ISL-based network is easily scalable, allowing SAIS 

to expand its services rapidly to meet growing demand. 

6.4.8. VRIO Analysis 

 

Value SAIS's ISL technology adds significant value by providing high-speed internet to 
underserved areas, meeting a critical market need. 

Rarity 
 

The use of ISL technology for widespread internet coverage is rare in the South 
African market, giving SAIS a unique position. 

Imitability 
 

The complexity and cost of ISL technology make it difficult for competitors to 
imitate SAIS’s offerings. 

Organization 
 

 SAIS is well-organized to exploit these resources, with a strong leadership 
team, strategic partnerships, and robust operational capabilities. 
 

 

6.4.9. Core Competencies 

SAIS's ability to develop and deploy advanced ISL technology and flexibility in adapting to the unique 

demands of underserved areas. A strong focus on meeting the needs of rural and remote customers. 

6.4.10. Configuration of Resources 

SAIS employs a team of experts in satellite communication, network engineering, and customer 

service. The company has a strong organisational structure that supports rapid decision-making and 

efficient operations. SAIS is financially stable, with adequate capital to support its growth plans and 

investment in new technologies. 

6.4.11. Value Add Analysis 

SAIS adds value by providing high-speed internet access where it is most needed, improving the quality 

of life for residents in rural areas, and enabling businesses to operate more efficiently. 

6.4.12. Value Chain Analysis 

SAIS will engage in inbound logistics sourcing of advanced ISL technology and satellite components. 

SAIS operations will involve the deployment and maintenance of the ISL network. SAIS will also engage 
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in outbound logistics to distribute internet services to end-users. SAIS will develop marketing and 

sales-targeted marketing strategies focused on underserved areas. SAIS will deliver comprehensive 

customer support and technical assistance. 

6.4.13. Value System Resource Audit 

 

The Value System Resource Audit highlights key resources that drive the venture's success. Operations 

resources include efficient network deployment and maintenance systems, ensuring seamless service 

delivery. Human resources consist of skilled personnel with satellite and network technologies 

expertise, contributing to innovation and operational excellence. Organisational resources encompass 

robust management and operational frameworks that support strategic decision-making. 

Additionally, strong financial resources provide the necessary backing for expansion and continuous 

innovation, reinforcing the company’s competitive advantage. 

6.4.14. Industry Life Cycle 

The industry is growing, with increasing demand for high-speed internet and new technologies 

emerging to meet this demand. SAIS is well-positioned to capitalise on this growth. 

6.4.15. Industry Structure 

The telecommunications industry in South Africa is highly competitive, with a few dominant players. 

However, the industry is also fragmented, especially in rural areas where many potential customers 

remain underserved. 

6.4.16. Competitor Analysis 

MTN Strong market presence and brand recognition but limited in terms of rural 
coverage and innovation. 

Vodacom Similar strengths to MTN, with a focus on urban areas and an established 
customer base. 

Cell C Smaller market share and financial instability make it less competitive in the long 
term. 

 

 

6.5. Strategic Plan 

 

Strategic Plan for South African ISL Solutions (SAIS) 

Mission Statement 
To provide reliable, high-speed, satellite-based communication solutions that bridge the connectivity 
gap in underserved areas, enabling economic growth and digital inclusion in South Africa. 

1. Strategic Objectives (3-5 years) 

Expand Market Share in 
Underserved Regions 

 

• Establish SAIS as the leading satellite 
communication provider for remote and rural 
areas. 

• Achieve a market penetration rate of 40% in 
identified target regions within 5 years. 



82 | P a g e  
 

Enhance Technological Leadership • Develop and deploy the next generation of ISL 
(Inter-Satellite Link) technology with enhanced 
speed and lower latency. 

• Invest 15% of annual revenue in R&D to ensure 
cutting-edge solutions in satellite communication. 

Sustainability and Green Initiatives 

 

• Achieve carbon neutrality in operations by 
integrating renewable energy solutions in satellite 
ground stations by 2028. 

• Reduce infrastructure footprint by 30% by 
eliminating the need for traditional land-based 
connectivity systems in remote areas. 

Increase Customer Engagement and 
Satisfaction 

• Establish a 95% customer satisfaction rate through 
continuous support and superior service quality. 

• Launch an education campaign on the benefits of 
satellite communications in collaboration with 
government and rural enterprises. 

 

2. Key Strategic Pillars 

2.1. Market Expansion Strategy 

SAIS will focus on telecommunications for industries such as agriculture, mining, education, 
healthcare, and rural enterprises in underserved regions. SAIS will have partnerships and alliances to 
enhance market penetration and forge strategic partnerships with telecommunications operators, 
local governments, and satellite providers. Develop a hybrid sales model with direct and indirect sales 
to large enterprises through regional distributors for smaller enterprises and communities. 

2.2. Technology & Innovation Strategy 

SAIS will establish a dedicated R&D division focused on developing future ISL technologies, optimising 
satellite networks, and introducing AI-based traffic management systems for more efficient data 
transfer. It will launch differentiated products like low-cost data packages for schools and SMEs, 
premium enterprise-level services, and on-demand satellite connectivity packages for seasonal 
agricultural sectors. SAIS will partner with universities and research institutions to drive innovation 
and offer internship programs to attract skilled talent for future workforce needs. 

2.3. Sustainability & Environmental Strategy 

SAIS will invest in solar or wind-powered satellite ground stations, focusing on energy-efficient 
infrastructure to reduce operational costs and environmental impact. Engage in corporate social 
responsibility programs focusing on internet accessibility for educational institutions and health 
centres in underserved regions. Implement a satellite component recycling program to minimise 
electronic waste and reuse materials in new launches. 

3. Competitive Strategy 

SAIS will be positioned as a premium provider of reliable, low-latency satellite communication tailored 
to customers in rural areas who value consistency and reach over price. Dominate key sectors such as 
agriculture, mining, and rural infrastructure development by offering specialised connectivity and data 
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management solutions. Offer competitive pricing for initial market entry to capture demand while 
transitioning to premium pricing based on superior service quality and technological advantages. 

4. Operational Strategy 

4.1. Infrastructure Expansion 

Phase 1 (Year 1-2) • Expand ISL-enabled satellite networks across South 
Africa's remote regions by launching small-scale pilot 
projects in targeted rural areas. 

Phase 2 (Year 3-4) • Scale operations by deploying full satellite 
communication infrastructure in five provinces, 
ensuring coverage in high-priority rural areas and 
small towns. 

Phase 3 (Year 5+) • Establish regional headquarters for managing ISL 
services and customer relations in key rural markets, 
further enhancing local presence and operational 
efficiency. 

 

4.2. Workforce Development 

SAIS hires and trains a skilled workforce, with 50% of employees having specific expertise in satellite 
technology, telecommunications, and network management. It also creates a robust training program 
for employees to keep up with technological advancements and best practices in satellite 
communication. 

4.3. Risk Management 

• Technological Risks 

 Develop contingency plans to address potential technological challenges, such as satellite failures or 
cyber threats, through redundancies in satellite coverage and advanced encryption protocols. 

• Regulatory Risks 

Actively engage with telecommunications regulators to ensure compliance with existing laws and 
anticipate future regulations that may impact ISL operations. 

• Market Risks 

Mitigate market-entry risks through comprehensive market research, pilot projects, and phased 
rollouts to adjust strategy based on early results. 

5. Marketing & Branding Strategy 

5.1. Brand Positioning 
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Master Brand 

SAIS's brand positioning is a strategic move to establish it as the premier satellite communication 
provider in South Africa. This positioning includes sub-brands tailored for different market segments, 
such as enterprise solutions, public sector partnerships, and consumer connectivity, underscoring the 
company's comprehensive approach to serving diverse needs. 

Digital and Offline Marketing 

SAIS's marketing strategy is comprehensive, encompassing both digital and offline channels. The 
company will launch a digital-first campaign promoting SAIS across social media, online ads, and 
industry platforms, while also engaging in traditional marketing in rural and underserved regions 
through radio, print, and community events. This approach ensures that SAIS reaches a wide and 
diverse audience. 

5.2. Customer Education and Awareness 

SAIS will host a series of workshops, webinars, and regional roadshows to educate potential 
customers, government bodies, and community leaders on the benefits and practical applications of 
ISL-based communication. These educational initiatives will cover a range of topics, from the technical 
aspects of satellite communication to its real-world applications across various industries and regions. 
Collaborate with government programmes to enhance digital literacy, assisting rural users in 
understanding and using satellite-based internet services. 

5.3. Customer Loyalty and Retention 

Establish a robust customer service platform offering 24/7 support, quick issue resolution, and 
customer onboarding to ensure high satisfaction levels. Introduce loyalty programs for long-term 
customers, offering discounts, value-added services, or tailored solutions for evolving communication 
needs. 

6. Financial Strategy 

6.1. Revenue Streams 

• Core Revenue 

High-speed satellite internet subscription packages for enterprises and end-users. 

• Secondary Revenue 

 Offering data packages to telecommunications operators for network backhaul and 
connectivity in remote areas. 

• Additional Revenue 

 Consulting services for enterprises and governments on satellite communication integration. 

6.2. Cost Management 
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Control operational expenses by reducing the need for extensive land-based infrastructure and 
utilising energy-efficient satellite ground stations. Regularly review contracts with satellite providers 
and technology vendors to optimise costs and improve profit margins. 

6.3. Investment and Funding 

Secure government grants and private investments to fund R&D and infrastructure expansion and 
explore partnerships with international ISL operators and technology companies to co-finance satellite 
launches and service upgrades. 

 

7. Implementation Timeline 

Year Strategic Actions 

Year 1 Launch pilot projects in rural regions; establish R&D partnerships; begin marketing efforts. 

Year 2 Expand ISL coverage; enter key sectors (agriculture, mining); finalise partnerships. 

Year 3 Full-scale deployment in multiple regions intensifies customer engagement. 

Year 4 Strengthen market leadership; launch next-gen ISL services; pursue green initiatives. 

Year 5 Achieve carbon neutrality; expand into new markets; refine pricing and premium services. 

 

8. Key Performance Indicators (KPIs) 

• Market Share: Achieve 40% market share in underserved regions by 2028. 
• Customer Satisfaction: Attain a 95% customer satisfaction rate. 
• Revenue Growth: Increase revenue by 20% year-on-year through market expansion and 

innovative products. 
• Sustainability: Achieve carbon neutrality in satellite operations by 2028. 

This strategic plan is designed to establish SAIS as the leader in satellite-based communication in South 
Africa. It will leverage its ISL technology to offer unparalleled service, expand into high-potential 
markets, and maintain an innovative and sustainable business model. 

6.6. Market Analysis 

Market Analysis for South African ISL Solutions (SAIS) 

1. Target Market and Segmentation 

SAIS’s primary target market consists of B2B and B2C segments, specifically focusing on sectors and 

regions underserved by traditional telecommunications infrastructure. 

1.1. Target Market Segments: 

1. Telecommunication Operators: 

o Segment: ISL solutions for extending network coverage in rural and remote areas. 

o Need: Backhaul and connectivity for areas without fibre infrastructure or reliable 

cellular network coverage. 

2. Enterprises in Remote Industries: 
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o Segment: Mining, agriculture, logistics, and energy companies operating in remote 

regions. 

o Need: Reliable, low-latency connectivity for real-time data transfer, monitoring, and 

communications in inaccessible areas. 

3. Public Sector and Government Agencies: 

o Segment: Schools, hospitals, and government offices in underserved regions. 

o Need: Secure and stable public services, education, and healthcare communication 

channels. 

4. Rural Consumers and Small Businesses: 

o Segment: Households and SMEs located in rural and isolated areas. 

o Need: Affordable and reliable internet access for daily use, e-commerce, 

communication, and education. 

1.2. Geographic Segmentation: 

• Rural and remote areas include agricultural regions, rural communities, and industrial zones 

poorly served by traditional infrastructure. 

• Urban Underserved Areas: Low-income urban neighbourhoods where network congestion 

and lack of fibre access persist. 

 

2. Market Size 

2.1. Rural Population and ISL Potential: 

South Africa's rural population consists of around 30 million individuals, making up approximately 50% 

of the total population. Many of these individuals lack reliable access to broadband or mobile 

networks. The ISL market opportunity is expanding as both private and public sectors increasingly 

invest in extending connectivity to these regions. Satellite communications can bridge the gap where 

terrestrial infrastructure is inadequate. With over 60% of unconnected or under-connected rural areas 

lacking fibre infrastructure, ISL-based satellite communication can fill the void by providing high-

speed, low-latency connectivity. Both public and private sector initiatives are propelling this 

opportunity forward, with heightened investment in rural ICT infrastructure creating a favourable 

environment for ISL deployment. 

2.2. Addressable Enterprise Market: 

South Africa's mining (7.5%), agriculture (2.5%), and logistics and transport (8.5%) sectors collectively 

contribute nearly 19% of the national GDP (Stats SA, 2023). These industries often operate in 

geographically remote areas with limited terrestrial communication coverage. The demand for 

reliable, secure, and always-on communication in these sectors is increasing with the rise of IoT 

adoption, remote sensing, and automated systems. An estimated 65% of industrial operations in these 

sectors encounter recurring communication challenges. ISL-enabled services are uniquely positioned 

to address these operational needs, making the B2B market highly accessible and lucrative for ISL-

based solutions. 
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2.3. Growth Projections: 

The global satellite communication market is anticipated to grow at a compound annual growth rate 

(CAGR) of 9% from 2023 to 2030 (MarketsandMarkets, 2023). In Africa, growth is expected to surpass 

11% CAGR, spurred by rising data demands, limited terrestrial reach, and a growing mobile user base. 

In South Africa, the addressable market for ISL technology could potentially reach $500 million 

annually, particularly in rural broadband, enterprise connectivity, and government service delivery 

segments. Should current growth trajectories persist, ISL-based solutions could secure up to 20–25% 

of the national connectivity services market by 2030. 

3. Market Trends 

3.1. Expanding Need for Rural Connectivity: 

The South African government’s South Africa Connect initiative aims to provide universal broadband 

access by 2030. This creates a favourable environment for satellite-based ISL technology, especially in 

regions where building terrestrial infrastructure is expensive or challenging. 

3.2. Satellite Technology Advancements: 

With innovations in low-earth orbit (LEO) satellite constellations, ISL solutions are becoming faster, 

more affordable, and widely accessible. The reduced satellite latency makes ISL an attractive 

alternative to traditional methods like fibre-optic cable, especially for rural and remote 

communications. 

3.3. Corporate Sustainability and Green Initiatives: 

There is a growing trend towards sustainable business models. Satellite operators are adopting eco-

friendly practices such as reducing satellite debris and integrating renewable energy for ground 

operations. Companies like SAIS can leverage this trend to align with governmental and corporate 

sustainability goals. 

3.4. Growth in IoT and Digital Transformation: 

The rise of IoT applications in agriculture, mining, and logistics drives demand for constant connectivity 

in remote areas. SAIS’s satellite solutions are well-suited to support IoT connectivity, data analytics, 

and remote monitoring in these industries. 

4. Market Needs 

4.1. Demand for Reliable Connectivity in Remote Areas: 

Large portions of South Africa remain disconnected from reliable, high-speed internet, leaving rural 

businesses and residents underserved. This creates significant demand for affordable and reliable 

satellite-based internet. 

4.2. Secure Communication for Public Services: 

Public sector institutions like schools and hospitals require secure and stable internet connections to 

provide essential services. There is a critical need for connectivity to support e-learning, telemedicine, 

and digital governance in rural regions. 

4.3. Enterprise Solutions for Industrial Sectors: 
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Mining and agricultural companies require stable and fast internet to operate remote monitoring 

systems, process real-time data, and enhance productivity. Satellite solutions provide the best 

alternative for industries operating in areas where terrestrial networks are unavailable. 

4.4. Affordable Consumer Access: 

Rural households and small businesses need affordable internet access. With limited infrastructure 

investment in these areas, satellite-based ISL services present a cost-effective and efficient means of 

offering broadband connectivity. 

5. Competitive Landscape 

5.1. Direct Competitors 

Viasat and Hughes Network Systems These established global satellite providers have entered 
South Africa, offering satellite broadband solutions to rural 
regions. 

OneWeb and Starlink (SpaceX):  Both are key players in the low-earth orbit (LEO) satellite 
market, providing ISL-based internet solutions. Their global 
reach and ability to offer high-speed, low-latency internet 
pose significant competition to SAIS. 
 

Liquid Intelligent Technologies This African telecommunications provider offers extensive 
fibre networks across Africa. Though fibre is less 
competitive in remote areas, it may extend its reach with 
alternative satellite technologies. 

 

5.2. Indirect Competitors: 

Mobile Network Operators (MNOs) companies like MTN and Vodacom are heavily invested in 

expanding their 4G and 5G networks in South Africa. Although terrestrial networks are limited in rural 

regions, they remain a competitive threat due to their brand recognition and existing customer base. 

Fibre optic companies like Openserve and Vumatel continue to expand fibre networks, primarily in 

urban areas. Still, their growing coverage may pose indirect competition as they extend services to 

suburban and semi-rural areas. 

5.3. SAIS Competitive Advantages: 

SAIS’s ISL technology allows it to serve regions difficult or impossible to reach with terrestrial fibre or 

cellular networks. This geographic advantage is key in rural South Africa. Compared to traditional 

geostationary satellites, ISL-enabled LEO satellites offer low-latency services, positioning SAIS 

competitively against fibre and older satellite technologies. SAIS’s deep understanding of the South 

African market, including regulatory challenges and local needs, gives it a unique advantage over 

global competitors who may lack market-specific insights. 

 

6.7. Marketing Mix 

Marketing Mix for South African ISL Solutions (SAIS) 

1. Product 

1.1. Core Offering: 
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 SAIS provides cutting-edge satellite-based connectivity solutions specifically designed for regions 

underserved by terrestrial infrastructure, including rural and remote areas in South Africa. The primary 

product is high-speed, low-latency broadband services powered by low-earth orbit (LEO) satellites. 

1.2. Product Features 

SAIS’s ISL solutions offer constant and stable internet connections, ensuring continuous access to 

communication networks even in hard-to-reach areas. Unlike traditional geostationary satellites, 

SAIS’s LEO satellites reduce the delay between signal transmission and reception, ensuring faster, real-

time connectivity for businesses and consumers. The solutions can easily scale to meet the needs of 

both large enterprises and small rural businesses, supporting everything from basic internet access to 

more sophisticated IoT applications and remote monitoring. SAIS offers flexible subscription plans 

tailored to the specific needs of telecom operators, enterprises, government institutions, and rural 

households. 

1.3. Service Add-ons 

Comprehensive 24/7 customer support and technical assistance. Advanced options for industries 

using IoT devices in remote locations for monitoring and real-time data processing. High-level 

encryption and secure communication protocols to protect data transmission. 

 

2. Price 

2.1. Pricing Strategy: 

• Value-Based Pricing 

 SAIS’s pricing strategy is designed around the value its technology offers, particularly in rural 

areas with few alternatives. The pricing reflects the unique advantages of ISL (e.g., consistent, 

reliable, and fast connectivity in remote locations). 

• Tiered Pricing Plans 

 SAIS will offer different tiers of service based on data speed, bandwidth, and additional 

features. This tiered structure ensures that customers—from small rural households to large 

enterprises—can choose a plan that meets their needs and budget. 

2.2. Price Tiers 

• Basic Package (For Rural Households/SMEs) 

Affordable entry-level broadband services with moderate speeds, ideal for general internet 

browsing, communication, and small-scale business operations. 

• Enterprise Package 

Designed for larger businesses and industries (e.g., mining, agriculture), this package offers 

higher bandwidth, data capacity, and integration options for advanced connectivity needs. 

• Government & Institutional Package 

Custom pricing for government agencies and institutions in education and healthcare, with 

special rates for public sector projects to improve rural connectivity. 
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2.3. Discounts and Financing 

• Government Incentives 

Partner with local government initiatives, such as the South Africa Connect program, to offer 

subsidized rates or grants for rural connectivity. 

• Volume Discounts 

For telecom operators or enterprises that purchase ISL services for multiple locations or large-

scale operations. 

• Flexible Payment Options 

•  Options such as monthly or annual subscriptions, along with financing plans, to make the 

service accessible to smaller businesses and households. 

 

3. Place 

3.1. Distribution Channels 

• Direct Sales 

SAIS will employ a direct sales approach, especially when targeting large enterprises, telecom 

operators, and government institutions. Dedicated account managers will handle these large 

contracts. 

• Channel Partners 

Partnerships with telecommunication operators and technology integrators to provide ISL 

services as part of a bundled solution for end-users. Telecom providers can offer SAIS services 

as part of their rural expansion strategies. 

• Online Sales Platform 

A website portal where small businesses and rural households can sign up for the ISL service. 

The platform will allow customers to compare plans, check service availability, and register 

for installation. 

3.2. Service Availability 

• Rural and Remote Areas 

SAIS will focus its distribution and service rollout on areas that lack reliable broadband access, 

including agricultural zones, mining regions, and sparsely populated rural communities. 

• Urban Expansion 

While the primary focus is on rural areas, SAIS will also explore opportunities in underserved 

urban environments where network congestion or the lack of fibre infrastructure leaves gaps 

in connectivity. 

3.3. Installation and Logistics 

• Installation Teams  
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SAIS will have dedicated installation teams to set up satellite receivers and provide technical 

support to customers, ensuring that even those in remote areas receive high-quality service. 

• Local Presence 

SAIS will establish regional offices or service hubs to provide on-the-ground support and rapid 

response times for installations and repairs, particularly in key rural areas. 

 

4. Promotion 

4.1. Promotional Strategy: 

• Educational Campaigns 

Since many potential customers may be unfamiliar with ISL technology, SAIS will invest in 

educational marketing campaigns to explain the benefits of satellite-based internet, how it 

works, and its advantages over traditional infrastructure. 

• Government and Corporate Relations 

Collaborating with local governments and industry bodies to promote SAIS’s ISL solutions as 

part of national initiatives like South Africa Connect and rural development projects. 

4.2. Marketing Channels 

• Digital Marketing 

SAIS will use digital platforms such as Google Ads, social media campaigns (Facebook, 

LinkedIn), and SEO-optimized content to reach telecom operators, enterprises, and rural 

consumers. The website will serve as a hub for lead generation and customer engagement. 

• Public Relations 

A PR campaign focusing on SAIS’s role in helping bridge South Africa’s digital divide. Press 

releases, media interviews, and thought leadership articles will highlight the company's vision, 

technological innovation, and successful case studies. 

• Industry Events and Webinars 

Participation in telecom and tech industry events, such as SATCOM Africa, to demonstrate the 

value of ISL technology to key decision-makers. Webinars and online workshops will help 

engage with a broader audience, showcasing the technical advantages and business potential 

of ISL. 

4.3. Promotional Offers 

• Launch Discounts 

Customers who sign up during the initial rollout phase will receive special promotional pricing 

or free installation. 

• Referral Programs 

Incentives for existing customers (especially businesses) to refer new clients to SAIS, offering 

discounts or service upgrades in return. 
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4.4. Social Impact Messaging 

• SAIS will emphasise its role in improving digital inclusion and economic empowerment in rural 

South Africa. By highlighting the social impact of connecting underserved communities, SAIS 

can align with governmental and corporate CSR (Corporate Social Responsibility) goals, 

boosting its reputation and appeal. 

 

Environmental Analysis 

The venture will assess the environmental impact of ISL technology, including satellite deployment 

and space debris mitigation.  

Satellite Deployment: 

The venture will evaluate the use of natural resources (e.g., materials for satellite construction and 

fuel for launches) and assess the sustainability of resource consumption. It will analyse the energy 

requirements for satellite manufacturing, launch, and operation and consider the sources of energy 

used (e.g., solar, nuclear). The venture will assess the emissions of greenhouse gases and other 

pollutants associated with satellite manufacturing, launch, and operation and explore ways to 

minimize these emissions. 

Space Debris Mitigation: 

The venture will evaluate the risk of collisions between satellites and space debris and consider 

measures to mitigate this risk (e.g., collision avoidance manoeuvres). It will also assess the disposal 

methods for satellites at the end of their operational life, including de-orbiting plans to prevent the 

creation of additional space debris. Finally, the venture will explore sustainable practices for satellite 

design, operation, and disposal to minimise the generation of space debris and reduce the 

environmental impact of satellite activities. 

Regulatory Compliance: 

The venture will ensure compliance with international guidelines and standards for space debris 

mitigation, such as those set by the United Nations Committee on the Peaceful Uses of Outer Space 

(COPUOS). It will also adhere to national regulations in South Africa related to satellite deployment 

and space activities, including environmental impact assessments and licensing requirements. 

Stakeholder Engagement: 

The venture will raise awareness among the public and stakeholders about the environmental impact 

of ISL technology and the importance of sustainable practices in space activities. The venture will 

collaborate with industry partners, government agencies, and international organizations to develop 

and implement best practices for environmental sustainability in satellite operations. 

Monitoring and Reporting: 

The venture will establish monitoring mechanisms to track the environmental impact of ISL technology 

over time and identify areas for improvement. It will also prepare regular reports on the ecological 

performance of ISL operations, including measures taken to mitigate environmental impact and 

progress toward sustainability goals. By conducting a thorough assessment of the ecological 

implications of ISL technology in South Africa and implementing measures to minimise this impact, 
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the venture can ensure that satellite operations are conducted sustainably and environmentally 

responsible. 

 

6.8. Industry Analysis 

 

I will use Porter's Five Forces model to analyse the current state of the telecommunication industry in 

South Africa and the role of ISLs in enhancing connectivity. 

1. Threat of New Entrants 

The threat of new entrants in the telecommunication industry in South Africa is moderate. While the 

market is relatively mature and dominated by established players, introducing ISL technology could 

attract new entrants looking to capitalise on the growing demand for high-speed connectivity. The 

barrier to entry for new ISL providers is high due to the significant investment required in satellite 

technology, ground infrastructure, and regulatory compliance. Established players with expertise in 

satellite communication are likely to dominate this segment. 

2. Bargaining Power of Suppliers: 

Suppliers, such as equipment manufacturers and service providers, have moderate bargaining power. 

While several suppliers are in the market, the industry relies on key suppliers for critical components 

and services, which can give them some leverage. Due to the industry's specialised nature, satellite 

technology and components suppliers have significant bargaining power. ISL providers depend on 

these suppliers for the latest technology and equipment. 

3. Bargaining Power of Buyers: 

Buyers, including individual consumers and businesses, have high bargaining power. Consumers have 

a wide range of options for telecommunication services and can easily switch providers based on price 

and quality. Buyers in the ISL segment have moderate to high bargaining power. Potential buyers like 

telecommunication companies and government agencies have specific requirements and may 

negotiate pricing and service terms with ISL providers. 

4. Threat of Substitute Products or Services 

Substitutes, such as mobile networks and terrestrial broadband, pose a high threat. While ISLs offer 

unique advantages, traditional telecommunication services remain competitive due to their 

established infrastructure and widespread availability. The threat of substitutes for ISLs is relatively 

low, as they provide distinct advantages, such as global coverage, low latency, and high-speed data 

transfer, which are not easily replicable by terrestrial alternatives. 

5. Intensity of Competitive Rivalry: 

The telecommunication industry in South Africa is highly competitive. Established players compete 

aggressively on price, service quality, and innovation to gain market share. The competitive rivalry in 

the ISL segment is moderate to high, with several players vying for market share. Differentiation based 

on technology, network coverage, and service offerings is crucial for success. 
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6.9. Competitor Analysis 

 

1. Telkom South Africa: Telkom is a leading telecommunications company in South Africa, 

offering a wide range of services, including fixed-line telephony, mobile services, broadband 

internet, and data solutions. 

• Strengths: Strong brand presence, extensive network infrastructure, diverse service 

portfolio, and established customer base. 

• Weaknesses: Limited coverage in rural areas, competition from mobile network 

operators, and challenges in pricing competitiveness. 

2. Vodacom South Africa: Vodacom is one of the largest mobile network operators in South 

Africa, providing mobile voice, data, and digital services. 

• Strengths: Extensive mobile network coverage, strong market share, innovative 

services, and strategic partnerships. 

• Weaknesses: Reliance on mobile services, competition from other mobile operators, 

and regulatory challenges. 

3. MTN South Africa: MTN is another major mobile network operator in South Africa, offering 

various mobile and digital services. 

• Strengths: Large subscriber base, extensive network coverage, innovative products, 

and strong international presence. 

• Weaknesses: Intense competition in the mobile market, regulatory challenges, and 

network infrastructure investments. 

4. Cell C: Cell C is a mobile network operator in South Africa, providing mobile voice, data, and 

messaging services. 

• Strengths: Competitive pricing, focus on customer service, and partnerships with 

other telecommunications providers. 

• Weaknesses: Smaller market share compared to competitors, network coverage 

limitations, and financial challenges. 

5. Rain: Rain is a newer entrant in the South African telecommunications market, offering fixed 

and mobile data services. 

• Strengths: Focus on innovative data services, 5G network deployment, and 

competitive pricing. 

• Weaknesses: Limited network coverage, especially in rural areas, and challenges in 

scalability. 

 

6.10. Research and Development (R&D 

Research and Development (R&D) Plan for South African ISL Solutions (SAIS) 

1. Introduction 
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The Research and Development (R&D) plan for South African ISL Solutions (SAIS) outlines the 

strategies and processes necessary to innovate and enhance the company’s Inter-Satellite Link (ISL) 

technology and services. The goal is to ensure SAIS remains at the forefront of satellite communication 

solutions, enabling the company to serve rural, remote, and underserved areas effectively. The R&D 

plan will focus on product improvements, technological advancements, and future innovation in the 

ISL sector, with a focus on local market needs, global trends, and sustainability. 

2. R&D Objectives 

The R&D plan will focus on the following objectives: 

• Technological Advancements: Continuously improve the performance, speed, and reliability 

of SAIS’s ISL solutions by leveraging advancements in satellite technology. 

• Cost Reduction: Develop new methods to lower the cost of ISL deployment and operation to 

make it more accessible to rural areas and SMEs. 

• Local Adaptation: Ensure that ISL solutions are optimized for the specific geographical, 

regulatory, and environmental challenges in South Africa and the broader African market. 

• Sustainability: Integrate environmentally sustainable practices and solutions into SAIS’s ISL 

technology. 

• Market Responsiveness: Identify emerging market needs and technological trends, ensuring 

that SAIS remains competitive and relevant. 

 

3. Key Focus Areas 

3.1. Product Innovation 

• Low-Latency Optimization: Improve ISL technologies to further reduce latency in satellite 

communication, making SAIS’s solutions more competitive with fiber-based systems. 

• Bandwidth Expansion: Develop methods to expand bandwidth capabilities, allowing SAIS to 

serve a higher number of users simultaneously without compromising service quality. 

• Rural Connectivity Optimization: Research ways to optimize ISL for the specific connectivity 

challenges of rural areas, such as low population density, varying terrain, and weather 

conditions. 

3.2. Sustainability 

• Energy-Efficient Satellites: Explore the development or partnership in designing energy-

efficient satellite systems that minimize carbon emissions. 

• Recyclable Materials: Invest in R&D efforts to use recyclable or low-impact materials in the 

manufacture and deployment of ISL equipment. 

• Sustainable Power Sources: Investigate the integration of renewable energy sources, such as 

solar power, to support satellite and ground station operations, particularly in remote areas. 

3.3. Cost Reduction 
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• Advanced Materials Research: Conduct research on materials that can reduce manufacturing 

costs for ISL receivers and transmitters without compromising durability and performance. 

• Automation & AI: Develop AI-driven software that can automate satellite alignment, 

maintenance tasks, and network traffic management, thus reducing operational costs. 

• Economies of Scale: Focus on scaling the production of ISL components to reduce unit costs. 

R&D efforts will explore manufacturing partnerships and innovative production techniques to 

lower costs. 

 

4. R&D Processes 

4.1. Research Collaboration 

• Partnerships with Universities: Collaborate with local South African universities and research 

institutions to explore cutting-edge satellite technologies, sustainable practices, and cost-

efficient solutions. These partnerships will enable SAIS to tap into academic expertise and 

research infrastructure. 

• Global Technology Partnerships: Establish partnerships with global ISL technology providers, 

space agencies, and tech companies to gain access to emerging satellite innovations. 

4.2. In-House R&D Teams 

• Engineering & Design: Build an in-house engineering and design team to focus on the 

development of satellite technology that addresses unique South African market needs. The 

team will work on integrating new features into SAIS’s ISL solutions and iterating based on 

customer feedback. 

• Data Science & AI Integration: Establish a data science team dedicated to improving ISL 

network efficiency through AI-powered analytics, network optimization, and predictive 

maintenance. 

4.3. Prototyping & Testing 

• Simulation Labs: Create simulation environments that replicate rural South African conditions 

to test ISL solutions under varying conditions, including topographical challenges, weather 

extremes, and potential interferences. 

• Field Trials: Conduct field tests in rural regions, collaborating with local communities and 

government agencies to validate the performance and reliability of new ISL technologies. 

• Pilot Projects: Launch pilot projects with key customers, including telecom providers and 

government agencies, to trial new products, assess performance, and gather real-world data 

before commercial rollout. 

 

5. R&D Roadmap 

Year Key Milestones 

Year 1 - Set up R&D department and hire engineering and design staff. 
- Begin partnerships with local universities for joint research initiatives. 
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- Initial prototyping of optimized ISL systems for South African terrain. 
- Pilot energy-efficient ISL solutions. 

Year 2 - Complete bandwidth expansion trials. 
- Develop and test AI-powered ISL management systems. 
- Partner with industry leaders for cost reduction initiatives. 
- Launch first-generation sustainable ISL receivers and transmitters. 

Year 3 - Roll out second-generation ISL systems with reduced costs. 
- Full deployment of AI-powered network optimization tools. 
- Expand partnerships globally for further technological advances. 

Year 4 - Achieve 50% energy reduction in satellite operation. 
- Scale ISL deployment nationwide, targeting 75% rural connectivity. 
- Explore new international markets with South African-proven technology. 

Year 5 - Transition to fully sustainable ISL solutions. 
- Reach cost parity with traditional terrestrial broadband in rural areas. 
- Secure strategic positioning as the leading ISL provider in Africa. 

 

6. Budget Allocation 

• Personnel Costs (R&D Engineers, Data Scientists): 30% 

• Partnerships with Universities and External Consultants: 20% 

• Prototyping and Testing (Equipment and Facilities): 25% 

• Pilot Projects and Field Trials: 15% 

• Sustainability Research (Renewable Energy, Eco-Friendly Materials): 10% 

 

7. Risk Management 

• Technological Risk: If certain advancements in satellite technology (e.g., further reducing 

latency) are not feasible, the R&D team will pivot to enhancing existing technology for other 

performance aspects like reliability and bandwidth. 

• Regulatory Risk: Collaborate closely with government bodies and regulatory agencies to 

ensure all ISL innovations comply with telecommunications regulations in South Africa and 

potential expansion regions. 

• Market Adoption Risk: Maintain strong communication with potential customers (telecom 

providers, enterprises) throughout the R&D process to ensure product-market fit. 

 

8. Evaluation and Reporting 

• Performance Reviews: Quarterly reviews of R&D milestones and project progress will be 

conducted to ensure adherence to timelines and objectives. 

• Customer Feedback Integration: Regular input from pilot projects and customers will be fed 

into the R&D cycle, allowing for agile responses to market needs and technology challenges. 
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• Annual R&D Reports: Comprehensive reports detailing technological progress, cost 

reductions, and sustainability initiatives will be compiled and shared with stakeholders. 

 

6.11. Management and Organisation 

Below is a proposed company organogram for South African ISL Solutions (SAIS), showing the 

hierarchical structure for efficient management and operation. 

SAIS Company Organogram 

1. CEO (Chief Executive Officer) 

o Overall leader of the company, responsible for strategy, vision, and decision-making. 

Reports to: 

o Board of Directors 

2. COO (Chief Operating Officer) 

o Oversees day-to-day operations and ensures alignment with the company’s strategy. 

Departments: 

o Operations 

o Logistics 

o Project Management 

3. CTO (Chief Technology Officer) 

o Responsible for technological strategy, R&D, and ISL infrastructure development. 

Departments: 

o R&D Department (Research and Development) 

▪ Lead: R&D Manager 

▪ Focuses on innovation, satellite tech, ISL systems. 

o Engineering Department 

▪ Lead: Engineering Manager 

▪ Focuses on technical infrastructure, ISL design, and maintenance. 

4. CFO (Chief Financial Officer) 

o Manages financial planning, risk management, budgeting, and investment decisions. 

Departments: 

o Finance 

o Accounting 

o Risk & Compliance 
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5. CMO (Chief Marketing Officer) 

o Develops and oversees marketing, branding, and customer acquisition strategies. 

Departments: 

o Marketing & Communications 

▪ Lead: Marketing Manager 

▪ Focuses on branding, market segmentation, and promotion. 

o Sales Department 

▪ Lead: Sales Manager 

▪ Focuses on B2B sales and partnerships with telecommunications providers. 

o Customer Service Department 

▪ Focuses on customer support and service delivery. 

6. CHRO (Chief Human Resources Officer) 

o Manages employee relations, recruitment, talent development, and organizational 

culture. 

Departments: 

o Human Resources 

o Training & Development 

o Employee Wellbeing 

7. Legal & Compliance Officer 

o Oversees regulatory compliance, legal matters, and contracts. 

8. IT Director 

o Manages the internal IT systems, cybersecurity, and software solutions. 

9. Strategic Partnerships Director 

o Leads the development of partnerships with global and local technology providers, ISL 

manufacturers, and government bodies. 

6.12. Business Financials 

 

Here is the financial breakdown for SAIS's purchase of 100 Low Earth Orbit (LEO) satellites, each 

costing $500,000 USD, with costs distributed across key operational areas. All amounts are converted 

to South African Rands (ZAR), using an exchange rate of 1 USD = 19 ZAR.  

Expense Breakdown: 

1. Expanding Network Infrastructure (60%): 

o The cost of each LEO satellite is $500,000. 
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o For 100 LEO satellites, the total cost is $500,000 * 100 = $50,000,000 USD. 

o In ZAR: 50,000,000 USD * 19 ZAR/USD = R950,000,000. 

2. Research and Development (20%): 

o 20% of the total investment will be allocated to research and development. 

o Total R&D cost: R316,666,667. 

3. Marketing and Customer Acquisition (10%): 

o 10% of the total investment will be allocated to marketing and customer acquisition. 

o Total marketing cost: R158,333,333. 

4. Operational Expansion (10%): 

o 10% of the total investment will be allocated to operational expansion. 

o Total operational expansion cost: R158,333,333. 

Financial Breakdown in ZAR: 

Category Percentage of Total 
Investment 

Cost in ZAR 

Expanding Network Infrastructure (100 LEO 
Satellites) 

60% R950,000,000 

Research and Development 20% R316,666,667 

Marketing and Customer Acquisition 10% R158,333,333 

Operational Expansion 10% R158,333,333 

Total Investment Required: 

• Total investment needed across all areas: R2 Billion  

Summary: 

• 100 LEO Satellites (60%): R950 million. 

• Research and Development (20%): R316.67 million. 

• Marketing and Customer Acquisition (10%): R158.33 million. 

• Operational Expansion (10%): R158.33 million. 

This financial plan shows the required budget for SAIS to acquire 100 LEO satellites, invest in R&D, 

expand operations, and execute marketing strategies, all expressed in South African Rands 

6.12.1. Money Required, Timing, and Deal on Offer 

The venture is seeking R2 Billion in funding to accelerate its growth and achieve its strategic objectives. 

The funds will be allocated to: 

• Expanding network infrastructure (60%): 100 LEO satellites 

• Research and development (20%) 
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• Marketing and customer acquisition (10%) 

• Operational expansion (10%) 

Timing: SAIS plans to secure financing over the next 6 months to ensure that the deployment of its 

satellite infrastructure and associated operations can begin promptly. The first phase of satellite 

acquisition and infrastructure deployment will commence within 3 months of securing the funds. 

Research and development will run concurrently, while marketing and operational expansion will 

intensify after the initial satellite deployment. 

Deal on offer:  

Partners Equity  Spectrum Allocation  

PIC 15% N/A 

MTN 15% 2% to the venture 

Vodacom 15% 2% to the venture 

Banks 10% N/A 

 

This executive summary provides a high-level overview of the venture's vision, mission, and strategy. 

The company is well-positioned to capitalise on the growing demand for reliable and affordable 

internet connectivity in South Africa, particularly in underserved areas, making it an attractive 

investment opportunity. 

 

6.12.2. Summary of operations before financing 

 

SAIS will develop ground terminals like the User Equipment (UE) and terrestrial gateway infrastructure 

in partnership with South African telecommunication operators for connection between the UE and 

the satellite constellation provider like OneWeb/Amazon or Starlink and the satellite constellation 

provider and the terrestrial gateway of a South African operator (Gaber, A. et al., 2020). As part of its 

growth strategy, SAIS will deploy a constellation of low Earth orbit (LEO) satellites equipped with ISLs 

to establish a global network for internet connectivity. Our target market includes rural communities, 

government agencies, educational institutions, and businesses seeking reliable high-speed internet 

access. We will differentiate ourselves through our advanced technology, competitive pricing, and 

commitment to customer satisfaction.  

6.12.3. Expected Returns and Exit Routes for Investors 

Expected Returns: Investors in SAIS can expect strong financial returns based on the increasing 

demand for satellite-based communication services driven by the need for reliable connectivity in 

urban and rural areas. The deployment of 100 Low Earth Orbit (LEO) satellites will enhance SAIS's 

market position, allowing the company to tap into several high-potential revenue streams, including: 

• Telecommunications: Licensing ISL technology to telecom providers to improve rural and 

underserved area coverage. 

• Data Services: Offering satellite-based internet, data storage, and cloud connectivity. 

• Commercial Contracts: Providing satellite communication services to businesses, government 

bodies, and industries like agriculture, energy, and mining. 
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Based on current market trends and projections, investors can expect a return on investment (ROI) of 

15-25% annually, with the potential for higher returns as the company scales operations regionally. 

The projected timeline for achieving profitability is 3-5 years after initial satellite deployment. 

Exit Routes for Investors: SAIS offers multiple exit options for investors, tailored to different time 

horizons and risk appetites: 

1. Initial Public Offering (IPO): 

o SAIS plans to pursue an IPO within 5-7 years, allowing investors to exit with substantial 

returns by selling shares at a publicly traded valuation. 

o An IPO will be pursued after achieving a significant market share in satellite 

communication services and demonstrating sustainable revenue growth. 

2. Merger or Acquisition: 

o Given the growing demand for satellite-based services, SAIS could become an 

attractive acquisition target for larger telecommunications companies, global satellite 

providers, or technology firms. 

o This allows investors to exit through a strategic acquisition at a premium valuation, 

likely within 4-6 years. 

3. Secondary Sale: 

o Investors can sell their equity stake to other private investors or venture capital firms 

after 2-3 years once the company achieves operational milestones and increases its 

valuation. 

o This exit option provides early liquidity for investors seeking to cash out before an IPO 

or acquisition. 

4. Dividend Payments: 

o SAIS may also offer dividends to investors as the company begins to generate 

consistent cash flow from operations. 

o This allows investors to realise ongoing returns without needing an immediate exit, 

making it a suitable option for long-term stakeholders. 

These exit routes are designed to provide flexibility and maximise returns for investors, depending on 

their investment strategy and desired return timeframe. 

 

6.12.4. Cost projections and Sales Forecasts 

 

Cost Projections and Sales Forecasts for SAIS over the next five years, assuming the purchase of 100 

Low Earth Orbit (LEO) satellites and the phased growth of the business. 

Cost Projections (5 Years) 

Cost 
Category 

Year 1 Year 2 Year 3 Year 4 Year 5 Total (5 
Years) 
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LEO Satellite 
Purchase 
(Capex) 

ZAR 
7,500,000,0
00 

- - - - ZAR 
7,500,000,0
00 

Research & 
Developme
nt (20%) 

ZAR 
300,000,00
0 

ZAR 
300,000,0
00 

ZAR 
320,000,00
0 

ZAR 
340,000,00
0 

ZAR 
360,000,00
0 

ZAR 
1,620,000,0
00 

Marketing & 
Customer 
Acquisition 
(10%) 

ZAR 
150,000,00
0 

ZAR 
170,000,0
00 

ZAR 
180,000,00
0 

ZAR 
190,000,00
0 

ZAR 
200,000,00
0 

ZAR 
890,000,000 

Operational 
Expansion 
(10%) 

ZAR 
150,000,00
0 

ZAR 
170,000,0
00 

ZAR 
180,000,00
0 

ZAR 
190,000,00
0 

ZAR 
200,000,00
0 

ZAR 
890,000,000 

Staffing & 
Administrati
on 

ZAR 
100,000,00
0 

ZAR 
110,000,0
00 

ZAR 
120,000,00
0 

ZAR 
130,000,00
0 

ZAR 
140,000,00
0 

ZAR 
600,000,000 

Operational 
Costs (e.g. 
satellite 
maintenanc
e, office 
operations) 

ZAR 
200,000,00
0 

ZAR 
220,000,0
00 

ZAR 
240,000,00
0 

ZAR 
260,000,00
0 

ZAR 
280,000,00
0 

ZAR 
1,200,000,0
00 

Total Costs ZAR 
8,400,000,0
00 

ZAR 
970,000,0
00 

ZAR 
1,040,000,0
00 

ZAR 
1,110,000,0
00 

ZAR 
1,180,000,0
00 

ZAR 
12,700,000,
000 

 

Sales Forecasts (5 Years) 

The sales forecasts assume phased growth in satellite-based communication services with increasing 
adoption across various sectors (telecom, rural broadband, corporate contracts). 

Revenue 
Category 

Year 1 Year 2 Year 3 Year 4 Year 5 Total (5 
Years) 

Telecommunica
tions Services 

ZAR 
500,000,0
00 

ZAR 
800,000,0
00 

ZAR 
1,200,000,
000 

ZAR 
1,600,000,
000 

ZAR 
2,000,000,
000 

ZAR 
6,100,000,0
00 

Commercial 
Contracts (B2B) 

ZAR 
300,000,0
00 

ZAR 
500,000,0
00 

ZAR 
700,000,0
00 

ZAR 
900,000,0
00 

ZAR 
1,100,000,
000 

ZAR 
3,500,000,0
00 

Satellite 
Internet 
Subscriptions 

ZAR 
200,000,0
00 

ZAR 
400,000,0
00 

ZAR 
600,000,0
00 

ZAR 
800,000,0
00 

ZAR 
1,000,000,
000 

ZAR 
3,000,000,0
00 

Other Satellite 
Services (Data 
storage, remote 
sensing) 

ZAR 
100,000,0
00 

ZAR 
200,000,0
00 

ZAR 
300,000,0
00 

ZAR 
400,000,0
00 

ZAR 
500,000,0
00 

ZAR 
1,500,000,0
00 

Total Revenue ZAR 
1,100,000,
000 

ZAR 
1,900,000,
000 

ZAR 
2,800,000,
000 

ZAR 
3,700,000,
000 

ZAR 
4,600,000,
000 

ZAR 
14,100,000,
000 
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Analysis 

• Break-Even Point 

 SAIS is expected to break even by Year 4, with cumulative revenues surpassing the high upfront capital 
expenditures for the satellite infrastructure. 

• Profitability 

By Year 5, the business is projected to generate strong positive cash flows, with a total expected 
revenue of ZAR 14.1 billion over five years, significantly outpacing the total costs of ZAR 12.7 billion. 

• Growth Trajectory 

The company’s growth will depend heavily on successful R&D and marketing, which will drive the 
adoption of satellite services in both consumer and enterprise markets. 

• Simulation analysis of projected revenue 

The simulation analysis for SAIS has been done under two demand deviation scenarios: a 5% short of 
demand, and a 5% over-demand.  This sensitivity analysis examines how modest changes in projected 
revenue affect profitability and cash flow over five years.  The base revenue forecast (from your 
financial model) will be adjusted by ±5%. Costs are assumed to remain unchanged for this simulation 
to isolate the effects of revenue changes. The focus is on total revenue, net cash flow, and cumulative 
cash flow. 

 Scenario A: 5% Short of Demand 

Year Revenue (-5%) 
(ZAR) 

Costs (ZAR) Net Cash Flow 
(ZAR) 

Cumulative Cash Flow 
(ZAR) 

1 1,045,000,000 8,400,000,000 -7,355,000,000 -7,355,000,000 

2 1,805,000,000 970,000,000 835,000,000 -6,520,000,000 

3 2,660,000,000 1,040,000,000 1,620,000,000 -4,900,000,000 

4 3,515,000,000 1,110,000,000 2,405,000,000 -2,495,000,000 

5 4,370,000,000 1,180,000,000 3,190,000,000 695,000,000 

Total 13,395,000,000 12,700,000,000 695,000,000 - 

Outcome: Break-even occurs near the end of Year 5 with a cumulative net cash flow of ZAR 695 million, 
indicating that the venture is still viable, albeit with tighter margins and delayed profitability. 

Scenario B: 5% Over-Demand 

Year Revenue (+5%) 
(ZAR) 

Costs (ZAR) Net Cash Flow 
(ZAR) 

Cumulative Cash Flow 
(ZAR) 

1 1,155,000,000 8,400,000,000 -7,245,000,000 -7,245,000,000 

2 1,995,000,000 970,000,000 1,025,000,000 -6,220,000,000 

3 2,940,000,000 1,040,000,000 1,900,000,000 -4,320,000,000 

4 3,885,000,000 1,110,000,000 2,775,000,000 -1,545,000,000 

5 4,830,000,000 1,180,000,000 3,650,000,000 2,105,000,000 
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Total 14,805,000,000 12,700,000,000 2,105,000,000 - 

Outcome: With just 5% more demand, SAIS achieves positive cumulative cash flow by Year 4 and closes 
Year 5 with ZAR 2.1 billion surplus, demonstrating a strong upside potential. SAIS is resilient despite a 
5% demand shortfall, reaching profitability by Year 5. With 5% demand growth, profitability 
accelerates, and cash flow strengthens significantly. This flexibility indicates a robust and scalable 
business model, well-positioned to navigate market fluctuations. 

This plan highlights a financially viable business case for SAIS, providing investors with confidence in 
the company’s growth potential and profitability within five years. 

6.12.5. Performance ratios 

The key financial performance ratios for SAIS over the 5 years are based on the Cost Projections and 
Sales Forecasts provided earlier. 

1. Gross Profit Margin 

The Gross Profit Margin measures the percentage of revenue that exceeds the cost of goods sold 
(COGS). It reflects how efficiently SAIS produces its services relative to the revenue generated. 

Assuming operational costs (excluding satellite CapEx) as COGS: 

Year Revenue (ZAR) COGS (ZAR) Gross Profit Margin (%) 

Year 1 1,100,000,000 450,000,000 59.09% 

Year 2 1,900,000,000 480,000,000 74.74% 

Year 3 2,800,000,000 500,000,000 82.14% 

Year 4 3,700,000,000 520,000,000 85.95% 

Year 5 4,600,000,000 550,000,000 88.04% 

2. Operating Profit Margin 

The Operating Profit Margin reflects the percentage of revenue left after operating expenses 
(including R&D, marketing, and operational expansion) are covered. 

Assuming operating costs as a sum of R&D, marketing, and other operating expenses: 

Year Revenue (ZAR) Operating Expenses (ZAR) Operating Profit Margin (%) 

Year 1 1,100,000,000 650,000,000 40.91% 

Year 2 1,900,000,000 750,000,000 60.53% 

Year 3 2,800,000,000 820,000,000 70.71% 

Year 4 3,700,000,000 880,000,000 76.22% 

Year 5 4,600,000,000 950,000,000 79.35% 

3. Net Profit Margin 

The Net Profit Margin represents the portion of revenue that remains as profit after all costs, including 
taxes and interest. 

Assuming net profit is calculated after taxes and depreciation on satellite costs: 

Year Revenue (ZAR) Net Profit (ZAR) Net Profit Margin (%) 
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Year 1 1,100,000,000 300,000,000 27.27% 

Year 2 1,900,000,000 1,000,000,000 52.63% 

Year 3 2,800,000,000 1,600,000,000 57.14% 

Year 4 3,700,000,000 2,400,000,000 64.86% 

Year 5 4,600,000,000 3,300,000,000 71.74% 

4. Return on Investment (ROI) 

The ROI measures the return on the total investment made into the business, including CapEx for the 
LEO satellites and operational investments. 

Assuming total investment includes satellite CapEx and operating expenses: 

Year Net Profit (ZAR) Investment (ZAR) ROI (%) 

Year 1 300,000,000 8,400,000,000 3.57% 

Year 2 1,000,000,000 970,000,000 103.09% 

Year 3 1,600,000,000 1,040,000,000 153.85% 

Year 4 2,400,000,000 1,110,000,000 216.22% 

Year 5 3,300,000,000 1,180,000,000 279.66% 

5. Current Ratio 

The Current Ratio measures the company’s ability to cover its short-term liabilities with short-term 
assets. A higher ratio indicates better liquidity. 

Assuming current assets grow with revenue, and current liabilities are 20% of operational costs: 

Year Current Assets (ZAR) Current Liabilities (ZAR) Current Ratio 

Year 1 1,000,000,000 130,000,000 7.69 

Year 2 1,800,000,000 150,000,000 12.00 

Year 3 2,600,000,000 160,000,000 16.25 

Year 4 3,500,000,000 170,000,000 20.59 

Year 5 4,400,000,000 190,000,000 23.16 

6. Debt-to-Equity Ratio 

The Debt-to-Equity Ratio measures how much of the company’s operations are financed through debt 
versus equity. 

Assuming SAIS finances with a moderate amount of debt: 

Year Total Liabilities (ZAR) Equity (ZAR) Debt-to-Equity Ratio 

Year 1 500,000,000 2,500,000,000 0.20 

Year 2 550,000,000 3,000,000,000 0.18 

Year 3 600,000,000 3,800,000,000 0.16 

Year 4 650,000,000 4,500,000,000 0.14 

Year 5 700,000,000 5,300,000,000 0.13 

Summary of Financial Health: 

• Profit Margins steadily increase due to scaling and high operational efficiencies. 
• ROI becomes significantly attractive from Year 2 onward, reflecting profitability from the early 

phases of the business. 
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• Liquidity is healthy, as shown by the Current Ratio, indicating strong short-term financial 
stability. 

• The Debt-to-Equity Ratio remains low, suggesting minimal reliance on debt financing and 
strong equity growth. 

These ratios highlight a stable, growth-oriented financial position for SAIS over the 5 years. 

 

6.12.6. Projected Statement of Financial Performance 

 

Projected Statement of Financial Performance (Income Statement) for SAIS over the next 5 years, 

based on the cost projections, sales forecasts, and strategic allocation of funds for the company: 

Projected Income Statement (SAIS) for 5 Years 

 

Year Year 1 (ZAR) Year 2 (ZAR) Year 3 (ZAR) Year 4 (ZAR) Year 5 (ZAR) 

Revenue 1,100,000,00
0 

1,900,000,00
0 

2,800,000,00
0 

3,700,000,000 4,600,000,000 

Cost of 
Goods Sold 
(COGS) 

(450,000,000) (480,000,000) (500,000,000) (520,000,000) (550,000,000) 

Gross Profit 650,000,000 1,420,000,00
0 

2,300,000,00
0 

3,180,000,000 4,050,000,000 

Operating 
Expenses 

     

- Research & 
Developmen
t (20%) 

(210,000,000) (280,000,000) (350,000,000) (370,000,000) (400,000,000) 

- Marketing 
& Acquisition 
(10%) 

(105,000,000) (190,000,000) (280,000,000) (370,000,000) (460,000,000) 

- Operational 
Expansion 
(10%) 

(105,000,000) (190,000,000) (280,000,000) (370,000,000) (460,000,000) 

Total 
Operating 
Expenses 

(420,000,000) (660,000,000) (910,000,000) (1,110,000,000
) 

(1,320,000,000
) 

Operating 
Profit 

230,000,000 760,000,000 1,390,000,00
0 

2,070,000,000 2,730,000,000 

Depreciation 
(Satellite 
CapEx) 

(100,000,000) (100,000,000) (100,000,000) (100,000,000) (100,000,000) 
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Earnings 
Before 
Interest & 
Taxes (EBIT) 

130,000,000 660,000,000 1,290,000,00
0 

1,970,000,000 2,630,000,000 

Interest 
Expense 

(30,000,000) (25,000,000) (20,000,000) (15,000,000) (10,000,000) 

Profit Before 
Tax 

100,000,000 635,000,000 1,270,000,00
0 

1,955,000,000 2,620,000,000 

Tax (28%) (28,000,000) (177,800,000) (355,600,000) (547,400,000) (733,600,000) 

Net Profit 72,000,000 457,200,000 914,400,000 1,407,600,000 1,886,400,000 

 

Key Assumptions 

1. Revenue Growth 

 SAIS expects a steady increase in revenue due to network expansion and market penetration. 

2. COGS 

Based on historical and industry benchmarks, a fixed proportion of revenue has been allocated 

to the cost of goods sold. 

3. Operating Expenses 

o R&D: 20% of revenue is allocated to ongoing research and development for 

continuous innovation in ISL technology. 

o Marketing: 10% of revenue is used for customer acquisition and marketing strategies 

to drive growth. 

o Operational Expansion: Another 10% is reserved for expanding operational capacities 

and covering general overheads. 

4. Depreciation 

The LEO satellites have depreciated constantly over the past 10 years, with an annual 

depreciation of ZAR 100 million. 

5. Interest 

 Interest expenses decrease over time as debt is gradually repaid. 

Observations 

• Gross Profit increases as the company scales, reducing the relative impact of fixed costs. 

• Operating Profit grows significantly due to economies of scale. 

• Net Profit shows robust growth, with margins improving yearly as the company becomes more 

efficient and expands its customer base. 

This Projected Financial Statement clearly shows SAIS's financial trajectory over the next five years, 

highlighting profitability, scalability, and economic sustainability. 
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6.12.7. Balance sheet  

Below is a Projected Balance Sheet for SAIS for the next 5 years, reflecting the company's financial 

position based on the income statement and assumed investments, liabilities, and equity. 

Projected Balance Sheet for SAIS (ZAR) 

Year Year 1 Year 2 Year 3 Year 4 Year 5 

Assets 
     

Current 
Assets 

     

- Cash & Cash 
Equivalents 

500,000,000 700,000,000 1,000,000,000 1,500,000,000 2,000,000,000 

- Accounts 
Receivable 

100,000,000 150,000,000 200,000,000 300,000,000 400,000,000 

- Inventory 50,000,000 60,000,000 70,000,000 80,000,000 100,000,000 

Total Current 
Assets 

650,000,000 910,000,000 1,270,000,000 1,880,000,000 2,500,000,000 

Non-Current 
Assets 

     

- Property, 
Plant, and 
Equipment 
(Satellites) 

5,000,000,000 5,100,000,000 5,200,000,000 5,300,000,000 5,400,000,000 

- Accumulated 
Depreciation 

(100,000,000) (200,000,000) (300,000,000) (400,000,000) (500,000,000) 

Total Non-
Current 
Assets 

4,900,000,000 4,900,000,000 4,900,000,000 4,900,000,000 4,900,000,000 

Total Assets 5,550,000,000 5,810,000,000 6,170,000,000 6,780,000,000 7,400,000,000 

Total Liabilities and Equity for SAIS over 5 years: 

Year Total Liabilities (ZAR) Total Equity (ZAR) Total Liabilities & Equity (ZAR) 

Year 1 1,800,000,000 3,750,000,000 5,550,000,000 

Year 2 1,750,000,000 4,060,000,000 5,810,000,000 

Year 3 1,700,000,000 4,470,000,000 6,170,000,000 

Year 4 1,700,000,000 5,080,000,000 6,780,000,000 

Year 5 1,700,000,000 5,700,000,000 7,400,000,000 

This table shows SAIS's liabilities, equity, and total balance growth over the next five years, reflecting 

the company's financial structure and capital. 
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Key Assumptions 

1. Revenue Growth: As revenue grows year-on-year, cash inflows and accounts receivable 

increase proportionally. 

2. Non-Current Assets: Investments in LEO satellites (property, plant, and equipment) remain 

significant assets, but annual depreciation reduces their net value. 

3. Liabilities: The company holds short-term and long-term loans, with long-term debt reducing 

by ZAR 100 million annually due to scheduled repayments. 

4. Equity: Share capital remains constant, while retained earnings increase yearly based on the 

company's profitability. 

This Balance Sheet highlights SAIS’s growing asset base and strong equity position over the next five 

years, which will be driven by increasing profitability, debt management, and efficient resource use. 

6.12.8. SAIS 5-Year Projected Cash Flow Statement 

 

  

Year Cash Inflows 

(Revenue) 

Cash Outflows 

(Costs) 

Net Cash Flow Cumulative Cash 

Flow 

Year 1 ZAR 1,100,000,000 ZAR 8,400,000,000 ZAR -

7,300,000,000 

ZAR -7,300,000,000 

Year 2 ZAR 1,900,000,000 ZAR 970,000,000 ZAR 930,000,000 ZAR -6,370,000,000 

Year 3 ZAR 2,800,000,000 ZAR 1,040,000,000 ZAR 1,760,000,000 ZAR -4,610,000,000 

Year 4 ZAR 3,700,000,000 ZAR 1,110,000,000 ZAR 2,590,000,000 ZAR -2,020,000,000 

Year 5 ZAR 4,600,000,000 ZAR 1,180,000,000 ZAR 3,420,000,000 ZAR 1,400,000,000 

 

In Year 1, SAIS incurs a significant net cash outflow due to the large capital expenditure on satellite 

infrastructure. From Year 2 onwards, SAIS begins generating positive cash flows as revenues grow and 

operational costs remain relatively stable. Cumulative cash flow turns positive in Year 5, indicating the 

business achieves full financial recovery and begins generating net positive returns by the end of the 

fifth year. This analysis supports the financial viability of the SAIS venture, showing a turnaround from 

heavy initial investment to profitability within five years 

 

Risk Analysis 

Risk Overview 

The venture aims to deploy a network of Inter-Satellite Links (ISLs) to provide high-speed internet 

access across South Africa, particularly targeting rural and underserved areas. While the potential for 

market growth and socio-economic impact is significant, several risks could impede the venture's 

success. These risks stem from technological challenges, regulatory hurdles, financial constraints, 

market acceptance, and operational complexities. 

Limiting Factors 
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Several limiting factors impact the venture. High capital expenditure is a significant challenge, as the 

initial investment required for satellite procurement, launch services, ground infrastructure, and user 

equipment is substantial. Regulatory approvals present another obstacle; securing necessary licenses 

and spectrum allocations from national and international bodies can be time-consuming and 

uncertain. Technological complexity adds to the challenges since deploying and maintaining advanced 

ISL technology requires specialised expertise and poses risks related to technological failures or 

obsolescence. 

Market competition is also a concern. Established telecommunications providers may respond 

aggressively to new entrants, potentially leading to price wars or other competitive pressures. 

Infrastructure challenges arise when building ground stations and distributing user terminals in 

remote areas, which can be logistically demanding. Economic factors such as fluctuations in exchange 

rates, inflation, and economic downturns can affect costs and demand. Additionally, operational risks 

associated with satellite launch failures, space debris, and cybersecurity threats pose significant 

concerns. 

Critical Success Factors 

Achieving success in this venture depends on several critical factors. Regulatory compliance is 

essential, requiring the timely acquisition of all necessary licenses and adherence to regulatory 

requirements. Technological excellence is crucial for the successful deployment and operation of the 

satellite network with minimal downtime and high reliability. Strategic partnerships with key 

stakeholders, including telecom operators, government agencies, and international partners, can 

enhance capabilities and market reach. 

Market penetration hinges on effective marketing strategies that lead to rapid service adoption in 

target markets. Sound financial management is vital, involving the efficient use of capital, strict cost 

control, and securing sufficient funding. Building a skilled workforce by recruiting and retaining 

personnel with the necessary technical and managerial expertise is important. Lastly, ensuring 

customer satisfaction by providing high-quality services that meet or exceed expectations will foster 

loyalty and positive word-of-mouth. 

Alternative Scenarios and Strategic Responses 

In the face of potential challenges, several alternative scenarios and strategic responses have been 

outlined: 

Scenario 1: Delayed Regulatory Approvals 

Regulatory approvals might take longer than anticipated, delaying the project timeline. To mitigate 

this risk, the venture should engage proactively with regulatory bodies to understand requirements 

and expedite processes. Allocating additional resources to the regulatory compliance team can help 

navigate complexities, and adjusting project timelines while communicating changes to stakeholders 

keeps everyone informed. 

Scenario 2: Technological Failures 

Satellite launch failures or in-orbit malfunctions could impact network deployment. Responses include 

ensuring satellite launches and assets against failures, developing backup plans with redundancy in 

satellite deployment, and investing in reliable launch service providers with proven track records to 

minimise risks. 

Scenario 3: Market Resistance 
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Adoption rates may be lower than expected due to competition or a lack of awareness. To address 

this, intensifying marketing efforts focused on the value proposition is essential. Offering promotional 

pricing or incentives to early adopters can stimulate interest, and collaborating with local communities 

and leaders helps build trust and awareness. 

Scenario 4: Economic Downturn 

Economic challenges could reduce customer spending power and investment capacity. Diversifying 

revenue streams to include government contracts and enterprise clients can provide stability. 

Implementing cost-saving measures helps maintain financial health, and securing long-term financing 

arrangements can buffer against economic fluctuations. 

Specific Risks and Risk-Reduction Strategies 

A detailed analysis of specific risks and their mitigation strategies includes: 

Regulatory Risks 

Failure to secure spectrum allocations and licenses poses a significant risk. Mitigation involves hiring 

experienced legal and regulatory consultants, maintaining ongoing communication with regulatory 

authorities, and participating in industry associations to stay informed about regulatory changes. 

Financial Risks 

Insufficient funding could lead to project delays or scaling back operations. Developing a 

comprehensive financial plan with contingency reserves is crucial. Pursuing diverse funding sources—

including equity investors, government grants, and loans—and closely monitoring financial 

performance to adjust spending as needed are effective strategies. 

Technological Risks 

Technological obsolescence or failures might impact service delivery. To stay ahead of technological 

advancements, invest in research and development, establish partnerships with leading technology 

providers, and implement rigorous testing and quality assurance protocols to mitigate these risks. 

Operational Risks 

Challenges in infrastructure deployment and maintenance present operational risks. Key mitigation 

strategies include developing detailed operational plans with risk assessments, training local teams 

for installation and maintenance to reduce logistical complexities, and implementing robust supply 

chain management practices. 

Market Risks 

Strong competition may reduce market share. Differentiating services through superior technology 

and customer service, focusing on underserved markets where competition is less intense, and 

continuously assessing market trends to adjust strategies accordingly can help maintain a competitive 

edge. 

Cybersecurity Risks 

Vulnerabilities could lead to data breaches or service disruptions. To safeguard the network, advanced 

cybersecurity measures and protocols must be implemented, systems must be regularly updated, 

security audits must be conducted, and staff must be trained on cybersecurity awareness and best 

practices. 



113 | P a g e  
 

Environmental Risks 

Space debris could impact satellite operations. Effective mitigation measures include designing 

satellites with debris mitigation features, complying with international guidelines on space debris 

management, and monitoring the space environment to adjust satellite orbits as necessary. 

Business Controls 

Implementing robust business controls is vital for the venture's success: 

Information Technology Controls 

Strict access controls to sensitive systems and data should be implemented. Regular data backups and 

recovery plans must be in place. System monitoring tools are necessary to detect and respond 

promptly to IT incidents, and ensuring IT systems comply with relevant regulations and standards is 

essential. 

Financial Controls 

Regular budgeting and forecasting facilitate financial planning and expenditure monitoring. 

Conducting internal and external audits ensures financial integrity. Implementing approval processes 

for expenditures and investments and maintaining transparent and accurate financial records 

strengthens financial management. 

Sales and Marketing Controls 

Utilising Customer Relationship Management (CRM) systems helps manage customer data and 

interactions effectively. Analytics are important for monitoring marketing campaign performance and 

return on investment. Ensuring all marketing activities comply with advertising standards and 

regulations and providing regular training to sales teams on best practices, and compliance enhances 

effectiveness. 

Operations Controls 

Developing and enforcing Standard Operating Procedures (SOPs) for all operational activities ensures 

consistency and efficiency. Implementing quality assurance measures maintains service standards. 

Monitoring suppliers and partners through robust supply chain management ensures reliability and 

compliance. Tracking key performance indicators (KPIs) helps assess operational efficiency. 

Other Controls 

Human resources controls involve implementing fair and transparent recruitment policies, providing 

regular training on company policies, ethics, and compliance, and establishing clear performance 

evaluation processes. Legal and compliance controls require staying updated on laws and regulations 

affecting the business, reviewing all contracts for legal risks and obligations, and safeguarding 

proprietary technology and information. Environmental controls include adopting environmentally 

friendly operations, adhering to environmental regulations and standards, and regularly assessing the 

ecological impact of business activities. 

7. Conclusion 

The deployment of ISL technology by SAIS presents significant opportunities to bridge the digital divide 
in South Africa. However, the venture faces various risks that need to be carefully managed. By 
understanding these risks, implementing robust risk-reduction strategies, and establishing strong 
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business controls, SAIS can enhance its chances of success and contribute positively to the socio-
economic development of South Africa. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: MTN coverage Map with 5G  
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Source: https://www.mtn.co.za/home/coverage/  

Figure 2 Vodacom map 

https://www.mtn.co.za/home/coverage/
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Source: https://vccoverage.afrigis.co.za/#/ 

Figure 2: ISL and LEO satellites 

  

Source: Gaber, A., ElBahaay, M. A., Mohamed, A. M., Zaki, M. M., Abdo, A. S., & AbdelBaki, N. (2020, 

October). 5G and satellite network convergence: Survey for opportunities, challenges, and enabler 
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technologies. In 2020 2nd Novel Intelligent and Leading Emerging Sciences Conference (NILES) (pp. 

366-373). IEEE. 

 

Source: Huang, H., Guo, S., Liang, W., Wang, K., & Zomaya, A. Y. (2019). Green data collection from 

geo-distributed IoT networks through low-earth-orbit satellites. IEEE Transactions on Green 

Communications and Networking, 3(3), 806-816 
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Appendix 2: Survey Questionnaire 

 

Hi, Thank you for your participation.  

I would like to invite you to participate in a survey for my research study. “The use and 
commercialisation of inter-satellite links in South Africa for telecommunication: regulatory 
framework and emerging trends”. It should take between 10 and 15 minutes to complete. 

The survey is anonymous, and I do not ask you for your name, or where you live or work. None of 
your responses can be tracked either. 

Thank you for your participation.  

For more information, contact: Lucky Jiyane at 0738473688 or 474059@students.wits.ac.za  

Regards 

Lucky Jiyane 

 

Questionnaire for customers of ISL in rural areas and farms in South Africa, using a Likert scale: 

1. How satisfied are you with the speed and reliability of your current internet connection? 

1. Very satisfied 

2. Satisfied 

3. Neutral 

4. Dissatisfied 

5. Very dissatisfied 

2. To what extent do you believe that improved internet connectivity can benefit your 
community or farm? 

1. Strongly agree 

2. Agree 

3. Neither agree nor disagree 

4. Disagree 

5. Strongly disagree 

3. How important is it for you to have access to high-speed internet for your daily 
activities? 

1. Very important 

2. Important 

3. Neutral 

4. Not important 

5. Not at all important 
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Appendix 3: Survey Questionnaire Results  

 

N of 
Respons
es 

Questi
ons 1 

Questi
ons 2 

Questi
ons 3 

Questi
ons 4 

Questi
ons 5 

Questi
ons 6 

Questio
ns 7 

Questi
ons 8 

Questi
ons 9 

Questi
ons 10 

1 Neutr
al 

Strong
ly 
agree 

Very 
impor
tant 

Neutr
al 

Conce
rned 

Neutr
al 

Knowle
dgeable 

Neutr
al 

Very 
unreli
able 

Strongl
y 
agree 

2 Neutr
al 

Strong
ly 
agree 

Very 
impor
tant 

Likely Conce
rned 

Dissati
sfied 

Knowle
dgeable 

Likely Reliab
le 

Agree 

3 Blanks Strong
ly 
agree 

Very 
impor
tant 

Very 
likely 

Conce
rned 

Neutr
al 

Not 
very 
knowle
dgeable 

Likely Reliab
le 

Agree 

4 Neutr
al 

Strong
ly 
agree 

Very 
impor
tant 

Neutr
al 

Very 
conce
rned 

Satisfi
ed 

Not 
very 
knowle
dgeable 

Likely Neutr
al 

Strongl
y 
agree 

5 Very 
satisfi
ed 

Strong
ly 
agree 

Very 
impor
tant 

Very 
likely 

Not 
conce
rned 

Neutr
al 

Very 
knowle
dgeable 

Very 
likely 

Neutr
al 

Strongl
y 
agree 

6 Satisfi
ed 

Strong
ly 
agree 

Very 
impor
tant 

Neutr
al 

Conce
rned 

Neutr
al 

Not 
very 
knowle
dgeable 

Neutr
al 

Neutr
al 

Strongl
y 
agree 

7 Dissat
isfied 

Some
what 
agree 

Very 
impor
tant 

Very 
likely 

Very 
conce
rned 

Very 
dissati
sfied 

Not 
knowle
dgeable 
at all 

Very 
likely 

Very 
reliabl
e 

Strongl
y 
agree 

8 Very 
satisfi
ed 

Strong
ly 
agree 

Very 
impor
tant 

Very 
likely 

Very 
conce
rned 

Satisfi
ed 

Neutral Likely Reliab
le 

Strongl
y 
agree 

9 Satisfi
ed 

Strong
ly 
agree 

Very 
impor
tant 

Very 
likely 

Neutr
al 

Satisfi
ed 

Not 
knowle
dgeable 
at all 

Neutr
al 

Neutr
al 

Agree 

10 Neutr
al 

Strong
ly 
agree 

Very 
impor
tant 

Likely Conce
rned 

Neutr
al 

Knowle
dgeable 

Likely Reliab
le 

Strongl
y 
agree 

11 Neutr
al 

Strong
ly 
agree 

Very 
impor
tant 

Likely Conce
rned 

Neutr
al 

Very 
knowle
dgeable 

Likely Reliab
le 

Strongl
y 
agree 

12 Satisfi
ed 

Strong
ly 
agree 

Very 
impor
tant 

Likely Very 
conce
rned 

Neutr
al 

Knowle
dgeable 

Likely Very 
reliabl
e 

Strongl
y 
agree 

13 Neutr
al 

Strong
ly 
agree 

Very 
impor
tant 

Very 
likely 

Very 
conce
rned 

Neutr
al 

Knowle
dgeable 

Very 
likely 

Reliab
le 

Strongl
y 
agree 

14 Very 
satisfi
ed 

Strong
ly 
agree 

Very 
impor
tant 

Likely Very 
conce
rned 

Neutr
al 

Not 
very 
knowle

Neutr
al 

Neutr
al 

Strongl
y 
agree 
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Appendix 4 Data Screening Results 

Missing Data 

The tables below show the missing data on the collected customer satisfaction survey results.  

Question 1, which focused on customer satisfaction with the internet speed and reliability of the 

customer's internet connection, showed that 8 responses were left blank.  

Row Labels Count of Questions 1 

Blanks 8 

Dissatisfied 23 

Neutral 42 

Satisfied 53 

Very 
dissatisfied 

4 

Very satisfied 29 

Grand Total 159 

 

In Question 2, which focused on how improved connectivity can improve their communities and 

farms, the customers left seven responses blank. 

Row Labels Count of Questions 2 

Blanks 7 

Neither agree nor 
disagree 

2 

Somewhat agree 29 

Somewhat disagree 1 

Strongly agree 120 

Grand Total 159 

 

Question 3 that focus on the importance of having access to high-speed internet for their daily 

activities customers left 6 blanks  

Row Labels Count of Questions 3 

Blanks 6 

Important 19 

Very important 134 

Grand Total 159 
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Question 4 focused on how likely customers would switch to satellite internet services if it was 

available in their area. Eight responses were left blank by customers. 

Row Labels Count of Questions 4 

Blanks 8 

Likely 50 

Neutral 30 

Unlikely 5 

Very likely 65 

Very unlikely 1 

Grand Total 159 

 

Question 5 that focus on the current cost of internet 8 customers left the response bank. 

Row Labels Count of Questions 5 

Blanks 8 

Concerned 50 

Neutral 9 

Not at all concerned 1 

Not concerned 7 

Very concerned 84 

Grand Total 159 

 

Question 6 that focus on how satisfied the customers with their current service providers customer 

are left 6 blank responses 

Row Labels Count of Questions 6 

Blanks 6 

Dissatisfied 24 

Neutral 54 

Satisfied 45 

Very 
dissatisfied 

11 

Very satisfied 19 
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Grand Total 159 

 

Question 7 that focus on the knowledge and benefits of satellite internet customer left 7 blank 

responses.  

Row Labels Count of Questions 7 

Blanks 7 

Knowledgeable 51 

Neutral 34 

Not knowledgeable at all 12 

Not very knowledgeable 39 

Very knowledgeable 16 

Grand Total 159 

 

Question 8, which focuses on how likely they are to recommend satellite internet to their communities 

or farm seven customers, left the responses blank.  

Row Labels Count of Questions 8 

Blanks 7 

Likely 61 

Neutral 41 

Unlikely 5 

Very likely 42 

Very unlikely 3 

Grand Total 159 

  

Question 9 that focuses on the do customers perceive the reliability of satellite internet customers 

left 9 responses blank. 

Row Labels Count of Questions 9 

Blanks 9 

Neutral 41 

Reliable 70 

Unreliable 6 

Very reliable 32 
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Very unreliable 1 

Grand Total 159 

 

Question 10, which focuses on the contribution of satellite internet to the development and growth 

of rural areas and farms, has 9 blank responses. 

Row Labels Count of Questions 10 

Agree 39 

Blanks 9 

Disagree 1 

Neutral 5 

Strongly 
agree 

105 

Grand Total 159 
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Appendix 5 Consent Form 

 

Consent Form 
 

 

Title of project: The use and commercialisation of inter-satellite links in South Africa for 

telecommunication: regulatory framework and emerging trends.   

 

Name of researcher : Lucky Jiyane  

 

 

I, ……………………………………….., agree to participate in this research project.  

 

I agree to the following: 

 

(Please circle the relevant options below) 

 

 

The research study was explained to me. I understand what this study is 

about.  

 

 

      YES NO 

I understand that I can volunteer to take part in the study: 

 

 

      YES NO 

I agree that the interview may be audio-recorded: 

 

 

      YES  NO 

I agree that direct quotations from my interview/ may be used by the 

researcher in their research report: 

 

      YES NO 

I agree that my participation will remain anonymous (my name or other 

identifying data will not be used by the researcher in their research 

report) 

 

      YES NO 

I agree that other researchers may use the information I provide in my 

interview (depending on their own ethics clearance being obtained) but 

my name and any personal information will not be used or passed on : 

 

      YES NO 

 

…………………………………… (signature) 

…………………………………… (name of participant) 

…………………………………… (date) 

 

 

…………………………………… (signature) 

Lucky Jiyane…………………… (name of researcher/person seeking consent) 

…………………………………… (date) 
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Appendix 6: Participant Information Sheet Interview 

 

 

Participant Information Sheet (PIS) 
 

 

Dear Sir / Madam     

 

My name is Lucky Jiyane. I am a Masters student at the University of the Witwatersrand, Johannesburg. 

My supervisor is Dr. McEdward Murimbika. I am conducting a research study about Inter-Satellite Links 

(ISL). The study title is “The Use and Commercialisation of Inter-Satellite Links in South Africa for 

Telecommunication: Regulatory Framework and Emerging Trends”. 

 

I am inviting you to take part in an interview and answer a questionnaire. If you decide to take part, your 

participation in this research study will last about 30 minutes. The interview/research activity will occur 

online on teams during working hours.  

 

With your permission, I would like to audio record the interview. This data will be stored in MS Teams 

for 5 years and deleted after 5 years. Only the researcher will have access to the data. 

 

The interview will be confidential and anonymous. When I share the results of the research study, I will 

not include your name or anything else that could identify you. With your permission, other researchers 

may use the data collected from this research study, but your name and any personal information will not 

be used or passed on. 

 

If you decide to take part in the research study, it should be because you want to volunteer. You do not 

have to take part. You can stop being in the study at any time. You do not have to answer any questions 

if you do not want to. You will not get any direct benefits if you choose to join the research study. You 

will not lose any services, benefits or rights you would normally have if you decide not to join. Taking 

part in the research study will not cost you anything. You will not be paid for being in this research study.  

 

The risks for this research study are no more than what happens in everyday life OR some of the questions 

asked may make you feel sad or upset. 

 

This research study will be written up as a research report. The report will be available on the university 

library website. If you would like to receive a summary of this report, I will be happy to send it to you. 

 

If you have any questions during or afterwards about this research study, feel free to contact me or my 

supervisor at the details listed below. If you have any concerns or complaints about the ethical procedures 

of this research study, you are welcome to contact the University Human Research Ethics Committee 

(Non-Medical), by telephone at +27(0) 11 717 1408, email hrecnon-medical@wits.ac.za. 

 

Yours sincerely,  

Lucky Jiyane 

 

Researcher: 

Lucky Jiyane,  

474059@students.wits.ac.za,  

0738473688 

 

Supervisor: 

Dr Mc Edward Murimbika,  

mcedward.murimbika@wits.ac.za,  

+27 11 717 3658 
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Appendix 7: The Expert interview questions  

 

Appendix 8: The Expert Interview Transcript 

Approval to record the interview was granted.  

The interview questions for an expert in ISL in South Africa to ask about the feasibility of ISL in 
South Africa. 

 

1. Can you provide an overview of the current state of inter-satellite link (ISL) technology 
and its applications in the telecommunications sector? 

2. What are the key technical challenges associated with implementing ISLs in South 
Africa, and how can these challenges be addressed? 

3. How do ISLs compare to traditional satellite communication technologies in terms of 
cost, performance, and reliability? 

4. What are the potential benefits of deploying ISLs in South Africa, particularly in terms of 
enhancing connectivity and bridging the digital divide? 

5. What regulatory and licensing considerations need to be taken into account when 
deploying ISLs in South Africa? 

6. How can ISLs contribute to improving broadband access in rural and underserved areas 
of South Africa? 

7. Are there any specific infrastructure requirements or investments needed to support the 
deployment of ISLs in South Africa? 

8. What are the potential economic impacts of implementing ISLs in South Africa, both in 
terms of direct investments and broader socio-economic benefits? 

9. How do you foresee the future development and adoption of ISLs in South Africa, and 
what factors are likely to influence their success? 

10. Are there any international best practices or case studies that South Africa can learn 
from when it comes to deploying ISLs? 
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Whenever you're ready whenever you're ready I'm ready feel free to correct me at anytime if I am on the wrong 

direction OK so the issue that communication comes on various fronts iPhone Internet TV telephone and then 

observation satellites which include TV and monitoring challenging stuff right like I want to police work I want 

to know what is the crime what is the fire is there anything I called Dead Space observation which you can use 

either from a drone or from a satellite so let's start one at a time the second thing is lowest possible cost criteria 

second criteria being space which is the case of South Africa and I remember my experience with Saudi Arabia 

Saudi Arabia had the same thing they wanted to know how can we get the Internet how can we get 

communication how can we get TV yeah they were at that time they were not interested in drones and 

observation and satellites and fire and this so let's take one element at a time let's discuss with Internet OK 

Internet wait OK nose cable or you can use uh towers OK cable there is a limitation of if the market grows and if 

the demand increases you might need to change the cable yeah OK yeah so how to spend the least you can and 

maximize the growth that is possible so I don't want to spend for today's market but I want to spend that even 

the market grows I don't have to spend again I can grow more and more without having to change the cables 

ohh fine in that case the cheapest way is not cable and to go to alternative now again you need to look at the 

population how South Africa is and I'm comparing South Africa to Saudi Arabia yeah people are not close to each 

other yeah there's people are far yeah and that creates a problem cable is perfect for people that are close to 

each other but you are not in that market and you don't want to invest to lose your money so the best way is 2 

towers OK OK so towers depending on the signal intensity you can go to markets big distance but then if the 

population increases and it becomes blue French other you are still in business or what you have to do is increase 

the closeness of the tower so I have a tower here in town here all of a sudden I see thousands of people in 

between what do I do I put small towers in between OK so you are guaranteed not to have to spend anymore 

money and you are guaranteed to satisfy the market the second thing it is not sensitive to the volume of 

information you want to transfer people depends on the amount of data you want to transmit that works you 

are not limited to that you can hold the time increase or decrease the capacity of information or data transmitted 

without having to pay more money OK OK OK so conclusion let's address the most recommended approach and 

the most beneficial to the population and the citizens of South Africa is really start with Internet data knowledge 

education anything really Internet that's the most popular thing so I'll just comment on that profit pools are 

being currently on the tower aspect yes currently what we as part of the research you have done yeah limitation 

because people don't stay close to each other and then also with the working from home now people are living 

in the city they wanna go to like remote areas where they can still be able to work from there and still have 

access to the same speed of Internet as they were in the cities you can design the signal depending on the 

density of the population like you don't need to spend money you don't have to let's say in this location it is the 

big thing similarly I'm using everything I know when I consulted to Saudi Arabia so in this location there is range 

of population yeah in this location there is none yeah so basically you distribute the location of the tower and 

the magnitude of the signal depending on the market that you have to satisfy and the speed OK OK finish let's 

go to second one yeah so Internet is the most popular the most rewarding and if you have $1.00 to invest invest 

in this because you can use it for education for information for training more formal means sketching on your 

health hospitals communication you contacted to your friends it is the biggest possible demand and the most 

rewarding return on investment OK second maybe before we go to the second maybe and then in terms of 

Internet yes I didn't see how is the use of maybe space satellites in the in the cases of using in the case of use 

for Internet currently from your understanding how currently like how many countries or how do you use in 

terms of percentage of countries where they're using instead of using towers but they're using satellite OK again 

I am the guy that goes for no money yeah I am the guy that goes as cheap as possible yeah I am the guy that 

don't want to spend the time unless I have to yeah so the cheapest is the towers yeah now next if you are getting 

picture which is the case of again so Jeremiah said I want to imitate Sweden I want to imitate other countries 

what should I do fine there is cheap way and expensive way yeah so if you are having an income problem and 

you want to become famous now we use low altitude balloons not satellite satellite are very expensive they are 

not toys to play with so low altitude balloons at 70,000 feet 60,000 feet 70,000 feet balloons so through the 

balloons you get moved the balloons and you can use them as repeaters you can use it as emitters you can use 

them as everything low altitude balloons so but then this poll not be affected by where it was mostly in Africa 

we have storm we have heavy yes you as OK to answer you and not that OK if you look at the words yeah most 

of the turbulence occurs here but you will be at 70,000 OK so basically yes you will be affected can I tell you you 

will never be affected no but if you are affected it will not be for a long time OK and if you are troublemaker and 
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Appendix 9: The network engineer questions 

 

Network Engineer interview  

Interview Questions 

Part 1: Current Network Architecture 

1. Can you describe the current network architecture used by your organization to provide 
connectivity across South Africa? 

2. What are the main technologies (e.g., fiber optics, microwave links) currently employed 
for network backhaul and why? 

3. How do you handle connectivity challenges in remote and rural areas? What are the 
typical solutions deployed? 

4. What are the biggest challenges faced with the current network infrastructure in terms of 
cost, deployment speed, maintenance, and scalability? 

5. How reliable is the current network infrastructure, and what are the common causes of 
network outages or degradation? 

Part 2: Enhancing Network Architecture with ISLs 

6. Are you familiar with Inter-Satellite Links (ISLs) and their application in 
telecommunications? If so, how do you perceive their potential in the South African 
context? 

7. What benefits do you foresee if ISLs were integrated into your existing network 
architecture? Consider aspects like coverage, speed, latency, and scalability. 

8. What technical or logistical challenges do you anticipate in integrating ISLs with the 
current network setup? 

9. How do you think ISLs could help overcome the limitations of the current network 
infrastructure, particularly in reaching underserved areas? 

10. Would your organization consider investing in ISL technology for network enhancement? 
Why or why not? What factors would influence this decision? 

Part 3: Strategic and Operational Considerations 

11. What role do you see ISLs playing in the future of telecommunications in South Africa, 
particularly in terms of enhancing national coverage and connectivity? 

12. How would the integration of ISLs impact your network management and operational 
strategies? 

13. Are there any regulatory or policy challenges that might affect the deployment of ISLs in 
South Africa? 

14. From a sustainability perspective, do you believe ISLs could provide a greener alternative 
to current terrestrial networks? Why or why not? 

15. What steps would need to be taken to prepare your organization for the adoption and 
integration of ISLs into your existing network? 
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Appendix 10: Interview Transcript  

a

 

Interview with a Network Engineer on Enhancing Connectivity in South Africa 

Interviewer: Thank you for taking the time to speak with me today. I understand that you prefer 
to remain anonymous, so I'll refer to you as "Network Engineer." Let's begin by discussing the 
current network architecture used by your organization to provide connectivity across South 
Africa. Can you describe it for us? 

Network Engineer: Certainly. Our network architecture is quite broad and encompasses several 
components. We have the Radio Access Network (RAN), which includes the cell towers providing 
mobile communication services like 2G, 3G, 4G, and 5G. Then there's the transmission network, 
which utilizes technologies such as fiber optics and microwave links for backhaul, connecting 
the access networks to our core network. The core network itself consists of centralized 
switching centers that manage connectivity between regions and interface with international 
networks. Additionally, we have an enterprise architecture that covers services like FinTech 
solutions, IT business systems, and information security. 

Interviewer: That's quite comprehensive. Speaking of backhaul technologies, what are the main 
ones your organization currently employs, and why have you chosen them? 

Network Engineer: For backhaul, we primarily use fiber optics and microwave links. Fiber optics 
are preferred for their high capacity and scalability, especially for core network connections. 
However, deploying fiber can be costly and time-consuming due to the need for trenching and 
obtaining rights-of-way from municipalities. Microwave links, on the other hand, are quicker to 
deploy and less expensive, making them suitable for areas where laying fiber isn't practical. The 
choice between the two often depends on capacity requirements and deployment 
considerations. 

Interviewer: How do you handle connectivity challenges in remote and rural areas, where 
deploying traditional infrastructure might be difficult? 

Network Engineer: Connectivity in remote and rural areas presents both technological and 
economic challenges. The business case isn't always positive due to low population densities, 
but providing connectivity is essential for digital and economic inclusion. To address this, we 
deploy cell towers with extended coverage to maximize reach. In some cases, we utilize satellite 
connectivity to connect towers where terrestrial infrastructure isn't feasible. We also explore 
business models like partnerships and revenue-sharing agreements to mitigate costs and risks, 
aiming to at least break even on these deployments. 

Interviewer: What are the biggest challenges you face with the current network infrastructure in 
terms of cost, deployment speed, maintenance, and scalability? 

Network Engineer: The cost of deployment is significant, especially when you factor in 
infrastructure investments like towers and fiber, as well as regulatory fees for rights-of-way and 
spectrum licenses. Deployment speed can be hindered by delays in obtaining necessary 
permissions from municipalities and regulatory bodies. Maintenance is complicated by the need 
to manage equipment from multiple vendors, which increases operational complexity. 
Scalability is also a concern; as we upgrade technologies from 2G to 3G to 4G and beyond, we 
need equipment that can be easily upgraded without complete hardware replacements to 
manage costs effectively. 

Interviewer: How reliable is your current network infrastructure, particularly in light of 
challenges like power outages or load shedding? 


