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Policy, economic, and fiscal incentives for proliferation of affordable data services in unserved and underserved areas
[bookmark: _Toc239173372]1	Scope
[bookmark: _Toc401158819]The scope of this Technical Report is to study the various policy, economic and fiscal incentives to expand connectivity, especially in rural and remote areas. Keeping in view the goals of ITU's Connect 2030 Agenda, especially the affordability goal to ensure a universal meaningful connectivity, the report aims to explore measures such as USF, infrastructure sharing, economic interventions, fiscal incentives and other related measures, and suggests recommendations for achieving the affordable connectivity.
[bookmark: _Toc239173373]2	References
[ITU-T D.264]	Recommendation ITU-T D.264 (2020), Shared uses of telecommunication infrastructure as possible methods for enhancing the efficiency of telecommunications.
[bookmark: _Toc401158820][bookmark: _Toc239173374]3	Definitions
[bookmark: _Toc401158821]3.1	Terms defined elsewhere
None.
[bookmark: _Toc401158822]3.2	Terms defined in this Technical Report
None.
[bookmark: _Toc401158823][bookmark: _Toc239173375]4	Abbreviations and acronyms
This Technical Report uses the following abbreviations and acronyms: 
AI	Artificial Intelligence
DFI	Development Finance Institution
FDI	Foreign Direct Investment
FTTH	Fibre to the Home
IoT	Internet of Things
ISP	Internet Service Provider
MNO	Mobile Network Operator
Open RAN	Open Radio Access Network
OTT	Over-The-Top
PPP	Public Private Partnership
RoW	Right of Way
SMO	Service Management and Orchestration
SUC	Spectrum Usage Charges
USF	Universal Service Fund
VGF	Viability Gap Funding
VNO	Virtual Network Operator
[bookmark: _Toc192019611][bookmark: _Toc239173376][bookmark: _Toc401158824]5	Introduction
The major pillar to ensure digital inclusion is the access to universal connectivity. Earlier, the focus of universal connectivity was to ensure every citisen has access to mobile connection/Internet. However, with the growing integration of digital modes in the daily life of every human, there is an utmost need to have a meaningful connectivity at both the individual and societal level. In this context, ITU has set itself a new benchmark by expanding the goal to provide universal meaningful connectivity.
"Universal connectivity" means connectivity for all. "Meaningful connectivity" is a level of connectivity that allows users to have a safe, satisfying, enriching and productive online experience at an affordable cost. The two dimensions are complementary: neither universal connectivity with poor quality nor meaningful connectivity for the few will yield significant, society-wide benefits. At the same time, the two dimensions obviously reinforce each other: more use can lead to more meaningful connectivity, and vice versa.
Meaningful universal connectivity means that anyone, anywhere, regardless of geographic location, socio-economic status, race, gender, or any other differentiating demographic, has access to affordable services and devices to connect to a reliable and safe Internet.
"Linking everyone is no longer enough. Universal and meaningful connectivity, the possibility for everyone to enjoy a safe, satisfying, enriching, productive, and affordable online experience, has become the new imperative for the 2020-2030 decade" [b-ITU Report].
The International Telecommunication Union (ITU) has set several goals for achieving universal connectivity. These goals are part of the ITU's Connect 2030 Agenda [b-Connect 2030], which aims to achieve universal and affordable access to broadband Internet by the year 2030.
[bookmark: _Toc192019612][bookmark: _Toc239173377]6	UN targets for universal and meaningful digital connectivity
The meaningful connectivity targets provide concrete benchmarks for sustainable, inclusive global progress in specified action areas.
•	Universality
	In the world of 2030 envisaged in the plan, everyone aged 15 or older uses the Internet, all households have Internet access, all businesses use the Internet, and all schools are connected, while 100% of the population is covered by the latest mobile networks, and everyone 15 or older owns a mobile phone.
	Among those people, over 70% would possess basic digital skills (like being able to send e-mails) and over 50% would have intermediate digital skills (like installing new software or apps). Another universality target is digital gender parity, with women and men using the Internet, owning and using mobile phones, and possessing digital skills in equal proportions.
•	Technology
	By 2030, all fixed-broadband subscriptions should be 10 megabits per second (Mb/s) or faster, every school should enjoy minimum download speeds of 20 Mb/s and 50 kilobits per second (kbit/s) available per student, and every school should have a minimum 200 gigabytes (GB) of data allowance.
•	Affordability
	In 2030, broadband Internet should be affordable for all and meet the UN Broadband Commission affordability target of an entry-level broadband subscription to be less than 2% of monthly gross national income per capita. A second affordability target states that the cost should not exceed 2% of the average income of the bottom 40% of the population.
[bookmark: _Toc192019613][bookmark: _Toc239173378]7	Need for policy, economic and fiscal incentives
There are several challenges for achieving meaningful Internet connectivity around the world. Some of the most significant challenges are:
•	Infrastructure: A lack of infrastructure, such as fibre optic cables, cellular towers, and data centres, can make it difficult to provide reliable and high-speed internet access to people in remote or rural areas.
•	Affordability: The cost of Internet access can be prohibitively expensive for many people, especially in low-income countries. This can prevent them from accessing the Internet and participating in the digital economy.
•	Digital literacy: Many people lack the digital literacy skills needed to make effective use of the Internet. This can limit their ability to access information, engage in online commerce, and connect with others.
•	Government regulation: Government policies and regulations can limit or restrict access to the Internet. In some cases, Governments may block access to certain websites or social media platforms, which can limit freedom of expression and access to information.
•	Digital divide: There is a growing digital divide between those who have access to the Internet and those who do not. This can create inequalities in education, employment, and social participation.
Addressing these challenges will require a coordinated effort from Governments, private sector organizations, and civil society groups. Some possible solutions include expanding infrastructure, increasing digital literacy training, promoting affordable access to the Internet, and strengthening cybersecurity measures.
As per [b-ITU Report], the major reasons for connectivity barriers globally are (see Figure 1).
[image: Figure 1 – Major reasons for connectivity barriers globally [b-ITU Report]]
Figure 1 – Major reasons for connectivity barriers globally [b-ITU Report]
Achieving universal and meaningful connectivity, as well as sustainable digital transformation, requires the cooperation and coordination of Governments, private sector organizations, and civil society groups across the world. While priorities may vary depending on a country's specific context and needs, there are several mutual priorities that all countries can focus on to achieve these goals, including:
•	Infrastructure development: Countries need to invest in the necessary infrastructure, such as fibre optic cables, cellular towers, and data centres, to provide reliable and high-speed Internet access to people across the country, including those in rural or remote areas.
•	Digital literacy and skills development: Governments need to prioritise digital literacy and skills development, by investing in education and training programs to help people develop the skills needed to make effective use of the Internet and participate in the digital economy.
•	Affordability: Countries need to address the issue of affordability, by promoting competition in the broadband market and introducing measures to make Internet access more affordable, particularly for low-income households.
•	Inclusivity and accessibility: Governments need to ensure that digital services are designed with inclusivity and accessibility in mind, to ensure that everyone can benefit from the opportunities created by ICTs, including persons with disabilities and those living in remote or underserved areas.
•	Cybersecurity and data protection: Countries need to address cybersecurity and data protection issues, by implementing measures to protect users from cyber threats, such as hacking and identity theft, and to safeguard their personal data.
•	Innovation and entrepreneurship: Governments need to create an enabling environment for innovation and entrepreneurship in the ICT sector, by promoting policies that support research and development, as well as investment in emerging technologies.
•	Sustainable development: Countries need to ensure that the development of ICTs is aligned with the principles of sustainable development, by promoting environmentally friendly practices, such as using renewable energy sources, and by ensuring that ICTs are used to promote social and economic development.
By addressing these mutual priorities, countries can work towards achieving universal and meaningful connectivity, which will ensure digital inclusion as well as sustainable digital transformation, and help to ensure that everyone can benefit from the opportunities created by ICTs.
Due to the lack of a business case, the huge capital cost involved, market failure, etc., the private operators face difficulties in serving the remote and rural areas. In such cases, the Governments have adopted the approach of providing economic and fiscal incentives. These incentives act as a push for the private players to reach the unconnected.
[bookmark: _Toc192019614][bookmark: _Toc239173379]8	Policy, economic and financial incentives for expanding connectivity
The telecommunications industry is highly capital-intensive and continuously evolving due to technological advancements. Governments and regulators must strike a delicate balance between fostering competition, encouraging investment, and ensuring affordable, high-quality services for consumers.
There are various policy, economic and fiscal incentives provided by Governments/regulators to the Telecom/Internet service providers (ISPs) to encourage them to provide connectivity to the unconnected areas. Some of the categories of incentives are: 
–	Universal service funds (USF)
–	Infrastructure sharing
–	Economic interventions
–	Fiscal incentives
–	Other policy, economic and fiscal measures
A mix of policy, economic, and fiscal interventions plays a crucial role in enabling telecommunication operators to expand connectivity, particularly in underserved regions. This section explores key incentives and interventions under three broad categories: policy interventions, economic measures, and fiscal incentives.
[bookmark: _Toc192019615][bookmark: _Toc239173380]8.1	Universal service funds (USFs)
In 1837, this concept of universal service was originated by Rowland Hill with his postal reforms, which included uniform rates across United Kingdom and prepayment by the sender via postage stamps. Universal service is a key objective of the Universal Postal Union. By some accounts, the term Universal service was first used by Theodore Vail, the President of AT&T. In the 1910 annual report of the company, he described Universal service by writing that, the telephone system should be universal, interdependent and intercommunicating, affording opportunity for any subscriber to any exchange to communicate with any other subscriber of any other exchange. 
In the more modern sense, universal service refers to having a phone and affordable phone service in every home. To be more legalistic, universal service means providing telecommunication service with access to a defined minimum service of specified quality to all users everywhere at an affordable price.
The constitution of the International Telecommunication Union (ITU), article 1(d), provides that one of the purposes of the Union is to promote the extension of the benefits of the new telecommunication technologies to all the world's inhabitants.  The precise parameters for universal service are usually set by national law or regulation or may be contained in the licence of the dominant operator.
Financial resources provided by universal service funds have been used to boost the expansion, usage and improvement of the quality of telecommunications networks and services. Furthermore, they aim to reduce regional disparities and encourage the use and development of innovative connectivity technologies to promote economic and social growth. Recipients of these resources include duly constituted telecommunications companies, as well as other public or private entities whose activities are aligned with public policy objectives.
There are several ways to apply universalization fund resources. Three of them are described below:
•	Non-refundable support: it refers to financial resources from USF provided to operators to promote the expansion of access to telecommunications services in underserved areas without the obligation of financial return or reimbursement to public coffers. These projects are normally deployed in areas without economic attractiveness and with negative net present value.
•	Reimbursable public policies: it relates to granting loans to entities which are interested in carrying out a specific project that meets the policies, standards, guidelines, priorities, purposes and objectives of the USF, through a financial agent. The subscription of securities and subscription of shares of investment funds in credit rights may be carried out through direct or indirect credit operations. This modality is common in situations where the beneficiary can generate income from the expansion of its services and has the ability to reimburse the amount previously received. Thus, repayable support is a form of financial loan and implies that the granted resources need to be returned in the future, often with interest or in instalments and under more attractive conditions than the market may generally offer. The reimbursable support modality, in turn, can overcome the fiscal restrictions experienced by the country, becoming a more fluid channel for applying part of the Fund's resources.
•	Guarantees: this modality enables the use of the USF as a sort of fund that guarantees loans and financing projects to expand access to services, which makes it possible to grant credit to smaller operators with regional operations, in areas of lower economic attractiveness. The establishment of this mechanism implies the effective reduction of interest on financing that is granted in programmes being implemented by the financial agent.
International bodies, such as the Broadband Commission for Sustainable Development have developed recommendations for potential reform of USFs. These can serve to inform domestic measures in markets where current USF models are found to be inefficient.
The goal of universal service funds (USFs) is to invest in a mission mind-set to achieve universal meaningful connectivity. But to achieve the goal, USFs must be innovative to meet the needs of this century. With the following checkpoints gathered, the goal can be met:
•	Governments focused on building a digital economy must use USFs to invest in inclusive solutions-rather than simply as an intervention to address market failures.
•	USFs, as well as public access projects, are effective policy interventions to support affordable meaningful connectivity.
Bridging the digital gap requires private capital mobilization. It is observed that about 49% of countries globally have an operational universal service fund (USF). The key challenges faced by countries in order to bridge the digital infrastructure gaps are:
•	Prevailing lack of economic viability across certain target areas, i.e., revenue earned vs. cost incurred to build and operate the digital infrastructure.
•	Poor credit conditions such as high cost of capital and low access to long-term credits (small ISPs).
•	Concentration of spectrum where a significant portion of the available radio frequency spectrum, used for communication purposes, is controlled or owned by a limited number of entities, giving them significant influence and control over the use of wireless communication resources.
The following questions lay the groundwork for enabling access to credit to address the infrastructure gaps:
•	What strategies and mechanisms can be employed to effectively utilise Universal Service Funds (USFs) as a means to attract private capital for financing digital infrastructure projects? 
•	What innovative financial instruments, such as bonds, grants, or loan guarantees, could be established or incentivised through USFs to attract private investment and capital from domestic and international markets? 
•	What successful examples or case studies exist where USFs have been leveraged to effectively mobilise private capital for digital infrastructure development, and what lessons can be drawn from these experiences to inform strategies in different contexts?
There is also a need to have a new intervention model for USF funding such as credit as a policy tool. USFs act as powerful catalysts to unlock access to credit that will fuel accelerated investments aimed at bridging digital divides (see Figure 2). USF-backed financial instruments comprise the following:
•	Guarantee mechanisms: USF resources may be used to back credit guarantees offered for ISPs seeking low-interest, long-term banking financing.
•	Bank financing: USF resources may be lent multiple times to ISPs by partnered financial agents at below-market conditions.
•	Blended credit lines: Development financial institutions (DFIs) may blend USF resources with other sources to reduce interest rates.
•	Receivable funds: USF resources may be used to acquire quotas of debt funds created along with equipment suppliers to purchase credit rights of instalment sales of small ISPs.
[image: Figure 2 – Financing Mechanism]
Figure 2 – Financing Mechanism
From theory to practice: Reimagining USFs is a prerequisite for the next generation of broadband policy that is inclusive, sustainable, and driven by innovation.
a)	Pursuing public value creation through universal access
•	USFs can address current gaps/divides by supporting projects and programmes that deliver on the social value of universal Internet access.
b)	Shaping broadband markets towards affordability
•	Universal service funds can make unique contributions in moving markets forward by expanding the availability of new technologies within society and reducing cost barriers for users on the margins.
c)	Building competence and confidence in public sector
•	In drafting national broadband plans and universal access strategies, Governments have the opportunity to align multiple departments and stakeholders across the sector towards a mission-oriented approach for universal affordable broadband.
d)	Financing bold investments for connectivity
e)	Distributing affordable data to the greatest number
f)	Supporting new partnerships for universal access
•	Universal access strategies should not rely on a single business model and should explore partnerships with the private sector to provide affordable, meaningful access.
g)	Encouraging broad participation in USF governance and strategy
Open, co-designed with people and communities.
•	The mission of USFs is more important than ever, and it suggests the following important elements to be kept in mind: adopt a universal access strategy with a modern, ambitious USF mandate that includes institutional coordination in policy design and implementation stages.
•	Commit adequate resources-financial, political, and human-to the USF to deliver on its mandate.
•	Open USFs with transparency and wide stakeholder participation and build a coalition of actors for universal Internet access.
Figure 3 shows the source of capital investment [b-Allianz 2021].
[image: Figure 3 – Source of capital investment]
Figure 3 – Source of capital investment
Modern mechanisms may also be explored to enhance the utilization of USF. Some of the mechanisms which may be leveraged for enhanced utilization of USF:
a)	Operators as contractors: Operators in a given market may be permitted to be active participants in the universal service fund.
b)	Reverse auction: The winning contract may be awarded to the operator willing to accept the lowest subsidy amount for investment in the project.
c)	Deliverables-based instalments: Operators may submit bids for public tenders for infrastructure projects that will be financed upfront and reimbursed as certain milestones are achieved.
d)	Pay or play: Operators may have the option to contribute to the universal service fund or to directly implement projects from a preselected list.
e)	Pre-sale: Guarantee a specific amount of broadband capacity utilization from a service provider in advance and pay for this capacity prior to project implementation.
The following project designs may also be used for implementation of USF schemes to break away from the traditional designs:
a)	Traditional access expansion: Best-fit or least-cost technologies may be leveraged to expand access to underserved communities. Broadband coverage and fibre backbone may also be expanded.
b)	Anchor tenant: Single client, usually public entities, such as schools and hospitals may agree to purchase the service, thereby ensuring usage rates and revenue sufficient to attract investment.
c)	Dual deployment: The expansion of digital infrastructure may be paired with the expansion of other critical infrastructure such as transport and energy.
d)	Community networks: Public authorities exempting universal service obligations for communities deploying networks and/or providing backhaul for last-mile connectivity.
e)	Demand aggregation: Demand aggregation incentivises multiple users to sign up for the same service, which in turn provides sufficient profits to finance the underlying infrastructure.
A more dynamic USF which uses innovative interventions may augment powerful outcomes comprising the following: 
•	Improve economic viability of unserved areas by reducing cost of capital and upfront capital needs.
•	Accelerate investments in network expansion by anticipating years of investment.
•	Mobilise private capital by leveraging public resources.
•	Drive development towards most needed regions by providing cheap credit only for most needed areas and ISPs.
•	Allow broader access to credit by small ISPs by reducing entry barriers, promoting competition.
[bookmark: _Toc192019616][bookmark: _Toc239173381]8.2	Infrastructure sharing 
One of the policy measures that has helped in reducing the prices of telecom services is the sharing of infrastructure. [ITU-T D.264] proposes a set of possible methods to help telecommunication providers save costs and enhance efficiency through the shared use of the telecommunication infrastructure, including passive and active infrastructure sharing, and including when enabled by aggregation of frequency bands assigned to operators who have acquired property rights over the spectrum to enable active infrastructure-sharing implementation.
The possibility of network sharing can lead to cost reductions for network deployment and operation, to an increase in the quality of telecommunication services and their availability levels, as well as to increased competition and lowering of tariffs for telecommunication services. Figure 4 shows a potential scenario of cost savings depending on the number of cooperating operators and the option they have selected for network sharing.
[image: Figure 4 – Cost Savings depending on the selected option of network sharing]
Figure 4 – Cost Savings depending on the selected option of network sharing
[ITU-T D.264] indicates that there is a potential savings up to 30% with Passive infrastructure sharing and up to 50-60% for active infrastructure sharing. 
Infrastructure sharing for rolling out 5G network for affordable data service
It has been observed that there is a strong correlation exists between well-developed mobile infrastructure and affordable data prices. Countries with long-standing, ubiquitous 4G or new 5G networks tend to offer significantly more data in their mobile plans compared to the global average. These plans often come with caps in the hundreds of gigabytes, or even unlimited data options. Consequently, the cost per gigabyte of data in these countries is typically much lower. Israel has been a global leader in the provision of 5G and continues to top the global table when it comes to the price of data. Here are some of the most significant benefits of infrastructure sharing:
•	Reduced costs: 5G network deployment requires significant investment in infrastructure, including towers, fibre optic cables, and base stations. Sharing this infrastructure between multiple operators can significantly reduce the upfront costs for each individual company. This allows for faster network roll-out and frees up capital for other investments in the network, like expanding coverage or improving service quality.
•	Faster network roll-out: By eliminating the need for each operator to build their own infrastructure from scratch, infrastructure sharing allows for a quicker deployment of 5G networks. This is crucial to meet the growing demand for high-speed mobile data and capitalise on the potential of 5G applications.
•	Expanded coverage: Infrastructure sharing can be particularly beneficial in extending 5G coverage to underserved or remote areas. Since the cost burden is shared, operators are more likely to invest in deploying infrastructure in these areas, which can bridge the digital divide and provide equal access to advanced mobile data services.
•	Environmental sustainability: Building and maintaining duplicate infrastructure can have a negative impact on the environment. Infrastructure sharing reduces the overall amount of infrastructure needed, minimizing resource consumption and visual pollution from towers and base stations.
•	Promotes competition: By lowering the barrier to entry for new players, infrastructure sharing allows smaller operators to compete with established ones in offering 5G services. This can lead to more innovation and potentially lower prices for consumers.
•	Increased efficiency: Sharing infrastructure can lead to more efficient network utilization. Operators can coordinate their network usage, avoiding situations where multiple base stations are close together with overlapping coverage. This can improve overall network performance and resource allocation.
•	Monetization of 5G network: 5G promises a lot-faster speeds, lower latency, and the ability to connect a massive number of devices. But there's a hitch-monetizing 5G networks has proven trickier than expected, due to the give-more-and-get-less trap. Building and maintaining 5G infrastructure is expensive. Infrastructure sharing can reduce costs for carriers, but it can also lead to complexities. 
•	The possibility for smaller operators to scale up more quickly by leveraging the assets of larger players, allowing some smaller operators to reach new areas or grow faster.
GSMA Intelligence, a research arm of the GSMA, presented their findings on passive and active infrastructure sharing in Europe [b-GSMA Infrastructure Sharing]. Its research, spanning 20 years (2001-2019), analysed data from 30 countries and 140 operators. It listed following three key models of infrastructure sharing:
•	Passive – sharing of masts, sites, cabinet, power and air-conditioning
•	Active – two types:
–	Multi-operator core network (MOCN), where a single cell tower can broadcast the signal of multiple operators simultaneously. Sharing of base station, radio access network and spectrum.
–	Multi-Operator Radio Access Network (MORAN). Sharing of base station, antenna and radio network controller. 
•	Roaming – a lighter form of infrastructure sharing.
Different models of infrastructure sharing exist, such as passive sharing (towers) or active sharing (radio equipment). The best approach depends on the specific context and needs of the operators involved. The success of infrastructure sharing depends on establishing clear sharing agreements for towers, fibre, and other resources to ensure fair network performance, maintenance responsibilities, and revenue sharing.
Infrastructure sharing will enhance the deployment of 5G technologies and will help MNOs meet the dense coverage, high capacity and reduced latency requirements. Passive infrastructure sharing will spread the infrastructure expenditure of 5G implementation among multiple players, which will reduce cost and increase profitability, so the cost of per GB of data will reduce, to make it more affordable. Overall, infrastructure sharing presents a win-win situation for operators, Governments, and consumers. By reducing costs, accelerating deployment, and promoting efficiency, it paves the way for a more accessible and robust 5G future.
Open RAN best practices for affordable data services
The open RAN policy coalition aims to promote interoperable solutions in the radio access network, fostering innovation, competition, and expanding the supply chain for advanced wireless technologies. It examined the significance of Open RAN in revolutionizing the telecom industry. The cost-effectiveness of Open RAN is emphasised by reductions in capital expenditures, hardware costs, and operational expenses through vendor diversity, network automation, virtualization, and AI integration. It also underscores the evolution of telecom policies towards embracing networking equipment, software-defined networks, and disaggregated networks in the transition to 5G. Leveraging innovation through artificial intelligence (AI), network slicing, and predictive maintenance, Open RAN offers opportunities for cost savings, energy efficiency, and enhanced security, ultimately reshaping the telecom landscape and paving the way for future advancements in IoT and connected technologies.
By promoting policies that drive technological advancements, the coalition aims to empower developing nations, foster global connectivity, and facilitate the adoption of Open RAN solutions worldwide, marking a pivotal shift towards a more efficient, competitive, and innovative telecom industry.
One of the key advantages of open RAN is its ability to promote increased competition and innovation in the industry. It breaks down the monopoly of a few suppliers, allowing for a wider range of options and fostering competition among vendors. This competition can drive down the cost of network deployment and maintenance, and encourages smaller companies and start-ups to enter the market, bringing new ideas and innovative technologies to light. Open RAN also offers improved network performance and coverage. By allowing operators to choose from a wide range of options, open RAN enables them to build networks that are more attuned to their specific requirements. This can lead to better coverage in rural areas and improved network performance in urban areas. Additionally, open RAN allows operators to easily upgrade their networks as new technologies become available, ensuring improved network performance and coverage over time. The deployment models for open RAN, include greenfield and brownfield models. 
Further, during the implementation of open RAN, the pivotal role of a robust service management and orchestration (SMO) strategy in enabling automation and autonomous networks has to be explored. Emphasizing the importance of open RAN principles like open interfaces and cloud-native architecture, the presenter showcased significant achievements such as a 30% reduction in Capex and a 40% reduction in Opex, agile feature delivery with over 50 features monthly, and leading network performance benchmarks globally. 
There is a necessity of automation and AI within the open RAN framework to optimise network operations, reduce costs, and enhance service delivery for consumers. Some key practices essential for successful open RAN implementation were outlined, including zero-touch provisioning, digitalised planning, automated acceptance, and real-time telemetry without EMS dependency. By leveraging these practices, it was demonstrated the ability to launch over 20 000 sites in Japan within a year, achieve zero-touch provisioning for more than 120 000 sites, and onboard network functions in less than 18 minutes. 
It was also emphasised that a solid SMO framework is important in enabling operators to implement automation, AI, and new revenue streams while enhancing operational efficiency and network autonomy. Moreover, the presentation highlighted the benefits of SMO in driving expedited agile innovation cycles, eliminating vendor lock-ins, and preparing networks for autonomous operations akin to a self-driving network. By enabling real-time telemetry without EMS dependency, Rakuten gained enhanced visibility and control over network metrics, facilitating operational tasks like root cause analysis, troubleshooting, upgrades, and auto-healing. The presentation underscored the significance of smart analytics enabled by the SMO framework for driving initiatives around AI and ML-driven analytics, energy-saving, interference mitigation, and traffic steering, showcasing the transformative impact of automation and AI in optimizing network performance and efficiency.
A study published by the National Skills Coalition in 2021 showed that, even in a country that is well developed, 1 out of 3 workers lack foundational digital skills; 3 out of 4 workers lack the resources to learn the digital skills to succeed in workplaces of the future; 11 trillion dollars could be lost across 14 countries if the digital gap is not addressed [b-Digital skills]. One-third of the world's population is still without Internet access. In South America, approximately 20% of the population lacks Internet access, while in regions like Southern Asia, nearly 50% of the population remains unconnected.
[bookmark: _Toc192019617][bookmark: _Toc239173382]8.3	Economic interventions
[bookmark: _Toc192019618]8.3.1	Market liberalization and regulatory simplification 
Market liberalization and regulatory simplification have been crucial in fostering competition and attracting investment in the telecom sector. Reducing regulatory barriers, streamlining licensing procedures, and allowing foreign direct investment (FDI) have enabled new market entrants, leading to lower prices and improved service quality. Policies such as single-window clearance for network deployments and standardised right-of-way (RoW) regulations help accelerate infrastructure expansion.
[bookmark: _Toc192019619]8.3.2	Financial support mechanisms 
Financial support mechanisms provide telecom operators with access to capital needed for large-scale investments. Governments offer low-interest loans, infrastructure investment funds, and viability gap funding (VGF) to mitigate financial risks associated with rural network expansion. These economic instruments ensure that connectivity reaches underserved areas without placing excessive financial burdens on service providers.
[bookmark: _Toc192019620]8.3.3	Innovation-driven economic policies 
Innovation-driven economic policies promote the development of next-generation telecommunications services. Governments fund research and development in emerging technologies, such as artificial intelligence (AI), 5G, and the Internet of things (IoT). Technology parks, incubators, and start-up accelerators encourage entrepreneurship in digital infrastructure and facilitate market-driven innovation.
[bookmark: _Toc192019621]8.3.4	Strategic spectrum allocation and pricing 
Strategic spectrum allocation and pricing are designed to ensure fair competition while encouraging investment. Governments implement policies that balance revenue generation with affordability, ensuring that spectrum pricing does not deter market entrants. Countries with optimised spectrum pricing models have witnessed increased broadband deployment and service affordability.
[bookmark: _Toc192019622]8.3.5	Promotion of domestic manufacturing
Fiscal policies that provide tax incentives and grants for domestic telecommunication equipment manufacturing reduce dependency on imports and create a cost-effective production environment, making telecom services more affordable. Such measures strengthen the domestic industry, support job creation, encourage human capacity building, and promote development at both national and regional levels. A strong domestic manufacturing base can ensure the availability of essential components to meet national demand while building supply chain resilience to mitigate vulnerabilities from global disruptions like trade conflicts and pandemics. For example, during the early stages of the pandemic, India experienced significant shortages of essential medical supplies, particularly PPE kits, masks, and ventilators, as global supply chains were disrupted. However, the Government's 'Make in India' campaign became the impetus for the indigenous manufacturing of these items. 
Encouraging local production not only creates jobs across various skill levels but also enhances workforce expertise in advanced manufacturing and telecom technologies. local manufacturing growth attracts investments, boosts industrial output, and contributes to the telecommunications sector's economic impact. By reducing reliance on external suppliers, domestic production improves supply chain efficiency, accelerates deliveries, and transforms risks into opportunities, enabling the telecom sector to thrive in an unpredictable global environment. 
[bookmark: _Toc192019623][bookmark: _Toc239173383]8.4	Fiscal incentives
[bookmark: _Toc192019624]8.4.1	Tax incentives 
There are conflicting objectives regarding the tax treatment of the telecommunications ("telecom") industry. On one hand, telecom services are an important input into the productivity and growth of any economy. On the other hand, given their formal sector status and growing turnovers, Governments in various developing countries consider it as a good source of revenue. It is important to ensure a balance between the two aspects/schools of thought to ensure that digitalization reaches every part of the economy. 
The telecom sector, like most other sectors in the economy, faces a number of government levies. While some of these are in the nature of user charges or fees for getting access to scarce spectrum resources, the others are in the form of taxes on the inputs used by this sector as well as on the services provided by this sector. Further, in the face of the emerging nature of the sector – where the services provided are expanding at a rapid pace – there is a continuously evolving scheme of taxation as well. 
Tax incentives for telecom operators are a key tool for reducing financial barriers to network expansion. Governments provide tax exemptions, reductions, or credits to encourage telecom investments, particularly in underserved areas. Tax holidays and capital expenditure deductions have proven effective in stimulating large-scale broadband rollouts.
[bookmark: _Toc192019625]8.4.2	Reduced spectrum fees and regulatory levies
Reduced spectrum fees and regulatory levies lower the cost of telecom operations and promote industry growth. Governments have restructured spectrum usage charges (SUC) and licensing fees to make telecom services more affordable. In some cases, spectrum fees are linked to coverage obligations rather than revenue percentages, ensuring fair cost distribution and incentivizing network expansion.
[bookmark: _Toc192019626]8.4.3	Customs duty exemptions 
Customs duty exemptions on telecom equipment reduce the cost of importing essential technologies for network deployment. Many countries have eliminated or lowered import duties on fibre-optic cables, 5G equipment, and other critical infrastructure components. Financial support through grants and concessional financing has also facilitated the adoption of advanced telecom technologies in remote regions.
[bookmark: _Toc192019627][bookmark: _Toc239173384]8.5	Other policy and regulatory measures
[bookmark: _Toc192019628]8.5.1	Public-private partnerships (PPPs)
Public-private partnerships (PPPs) have proven effective in bridging connectivity gaps, particularly in commercially unviable areas. Governments collaborate with private telecom operators to co-finance broadband projects through subsidies, long-term spectrum licenses, tax benefits, or shared public infrastructure. Well-structured PPPs enable sustainable digital inclusion while balancing public and private sector interests.
[bookmark: _Toc192019629]8.5.2	Cross-sectoral integration 
Cross-sectoral integration has emerged as a strategic approach to leveraging existing infrastructure for digital connectivity. Telecom infrastructure is increasingly being incorporated into national infrastructure plans, allowing fibre-optic cables to be laid alongside highways and power transmission lines. Utilizing railway networks and municipal street furniture for 5G small cell deployments reduces costs and expedites network rollouts.
[bookmark: _Toc192019630]8.5.3	Improving affordability through digital inclusion
In the current era of digital connectivity, it is essential to focus on closing the digital divide. This can be achieved by implementing subsidies or tax breaks on data services and devices to reduce the cost of Internet access. These measures would make Internet services more accessible to low-income groups, ensuring equal opportunities for all, regardless of income level. By addressing affordability, more underserved populations could access digital tools for education, employment, and social engagement, bridging the gap between those who can leverage these opportunities and those who cannot. Such steps would enable policy-makers to create an environment that facilitates broader participation in the digital economy and drives national economic growth through online business, e-learning, and digital government services.
[bookmark: _Toc192019631]8.5.4	Implementing network usage fees
Ensuring a level playing field for stakeholders in the digital ecosystem is important to fairly distribute the burden of infrastructure maintenance costs. A shared responsibility can be established through the implementation of network usage fees for the content providers, including over-the-top platforms, as they are the primary source of traffic on telecom networks. Such fees would support the financial health of telecom providers, who invest in the infrastructure required to sustain and expand network capacity. This model would promote collaboration between telecom providers and content provider companies, allowing both sectors to focus on innovation and improving services for users. To maintain net neutrality principles, the implementation of these fees should be transparent, non-discriminatory, and regulated by appropriate oversight mechanisms. 
Usage fees for over-the-top (OTT) services
The telecommunications sector is strategically important, and it is essential that regulators conduct a continuous economic analysis which aims at identifying potential problems and opportunities, ensuring that the sector continues to meet the needs of society and the economy. From this perspective, it is important to highlight that the sustainability of connectivity infrastructures is a crucial point. With the increase in demand for telecommunications services, it is necessary to continually invest in the expansion and modernization of networks. This includes the implementation and expansion of the availability of state-of-the-art technologies, such as fixed fibre optic networks (FTTH) and 5G mobile networks, which provide connectivity with higher speeds and lower latency. Regulators must monitor the market in order to understand whether the operation of telecommunication networks, under the current market rules, allows operators to invest in a sustainable manner, balancing the needs for innovation with economic viability.
In this context, it is essential to identify potential gaps in investments in telecommunication networks. The possible existence of a structural deficit between revenues and costs of telecommunications infrastructure, resulting from failures in the relationship between telecommunications service providers and OTT, may impose risks to the sustainability of connectivity provision.
In order to evaluate the real occurrence of investment gaps, regulators may analyse two aspects: 1) the dynamics of investments and expansion of network coverage in the country, and 2) the availability of resources to finance the expansion of the connectivity network.
Various approaches have been raised in the sector to address these challenges, depending on the specific characteristics of the telecommunications market. These include, but are not limited to, the following options:
•	Maintenance of the current structure (status quo): This approach consists of keeping regulations and related regulatory actions unchanged. Its main advantage is that it provides regulatory stability, ensuring predictability for market players and avoiding potential distortions that could arise from regulatory interventions. However, maintaining the status quo may fail to address potential financial sustainability concerns or investment gaps in telecommunications infrastructure, which could impact future connectivity expansion and modernization.
•	Increased flexibility in business models for network operators: This alternative involves allowing more freedom in the supply and negotiation of network services, granting greater bargaining power to telecommunications operators in their relationships with digital platforms. This could be achieved by introducing regulatory adjustments related to broadband franchises, interconnection rules, and data traffic management. The flexibility of business models could foster more dynamic negotiations and create new revenue streams for operators. On the other hand, this measure may generate regulatory uncertainty and raise concerns about imbalances in market power, potentially affecting competition and end-user prices.
•	Establishment of usage fees for OTTs: Under this approach, specific fees would be introduced for OTTs based on their use of telecommunications network resources, with well-defined criteria and scope. This measure could provide a direct funding mechanism for network investments. However, it may create market distortions by increasing costs for businesses and consumers, potentially affecting digital innovation and competitiveness. Additionally, defining which OTTs would be subject to fees and how they would be applied could raise legal and technical challenges.
•	Mandatory contributions by OTTs to a connectivity fund: This measure consists of establishing a financial contribution mechanism for OTTs to support network expansion, particularly in underserved or rural areas. By creating a dedicated fund for connectivity, this approach could help bridge digital divides and ensure broader access to telecommunications services. Nevertheless, this type of intervention may impact the competitive dynamics between OTTs and telecom operators, introduce complexities in implementation and monitoring, and face resistance from stakeholders who argue that existing market structures already sustain network investments.
•	Improvement of dispute resolution mechanisms: This alternative focuses on strengthening regulatory frameworks to enhance dispute resolution in the digital value chain, particularly between telecommunications providers and OTTs. By improving sectoral monitoring and establishing clearer mechanisms for addressing conflicts, this measure could increase transparency and prevent anticompetitive practices. However, while it enhances regulatory oversight, it may not directly address potential investment gaps or financial sustainability concerns, requiring complementary actions to ensure balanced market conditions.
Given the complexity of the issue and the potential impact of these alternatives, it is recommended to conduct deeper studies on these approaches and develop methodologies that Member States could use to assess the applicability of the alternatives within their respective market contexts. This would enable a more evidence-based discussion on potential regulatory solutions, ensuring that any intervention is grounded in real market conditions and does not create unintended distortions.
[bookmark: _Toc152772016][bookmark: _Hlk146107355][bookmark: _Toc192019632][bookmark: _Toc239173385]9	Analysis and recommendations
[bookmark: _Toc192019633][bookmark: _Toc239173386]9.1	Need for a flexible and dynamic universal service financing (USF)
a)	The implementation of USOF in various countries underscores the importance of a structured universal service funding mechanism in addressing digital disparities. By strategically channelling financial resources, the fund has facilitated widespread network expansion while maintaining affordability. The initiative highlights how government intervention can create an enabling ecosystem for private sector participation, ultimately leading to sustainable and inclusive digital development.
b)	While USF has made significant contributions to telecommunications development, some challenges remain in fund disbursement and efficiency. Historically, a large portion of USF's collected funds remained underutilised, raising concerns about bureaucratic inefficiencies and the need for faster deployment of resources. Additionally, the initial attempt to establish a Guarantee Fund did not attract sufficient financial institution participation, necessitating revised approaches to credit distribution.
c)	Despite these challenges, the countries remain committed to enhancing the efficiency of the USF and finding innovative financing solutions. The Governments are actively working on reforms to ensure that funding mechanisms are more agile, transparent and responsive to evolving connectivity needs.
d)	The success of USF demonstrates that a combination of financial incentives, regulatory support and strategic partnerships can significantly improve telecom penetration in rural areas. The fund's role in supporting long-term policy-driven infrastructure development serves as a model for other nations seeking to bridge the digital divide. Some of the innovative measures as noted in this report may be explored by USF Administrations for enabling affordability. 
e)	Where found to be ineffective, USFs should be reformed to support and expand connectivity to ICT services, informed by internationally recognised best practice. The ITU/UNESCO Broadband Commission for Sustainable Development provides high-level guidance on proposed reform. This includes recommending that a portion of USFs should be used to fund demand-supporting initiatives and that reformed USFs broaden the base of contributors to include additional stakeholders deriving benefits from the digital economy [b‑ITU/UNESCO].
[bookmark: _Toc192019634][bookmark: _Toc239173387]9.2	Infrastructure sharing, cross-sectoral integration and open models
a)	Countries' experiences with infrastructure sharing have demonstrated its effectiveness in reducing costs, improving rural connectivity, and accelerating next-generation network deployments. As the country transitions to a fully digital economy, expanding active sharing regulations and enhancing spectrum-sharing frameworks could further strengthen network resilience, encourage innovation, and ensure universal broadband access.
b)	Despite the benefits, some challenges have emerged in the infrastructure-sharing model:
•	Regulatory and competitive concerns – Ensuring fair competition while allowing network sharing requires careful regulatory oversight to prevent potential market distortions or anti-competitive agreements.
•	Coordination between operators – Successful sharing agreements require strong coordination mechanisms to define cost-sharing models, service-level agreements, and maintenance responsibilities.
•	Adoption of new technologies – With 5G transition, ensuring that shared infrastructure meets the performance requirements of low-latency, high-bandwidth applications remains a key consideration.
c)	Overall, the experience with infrastructure sharing highlights its effectiveness as a policy tool to enhance connectivity, promote competition and optimise investments in the telecommunication sector. The country's flexible regulatory approach, which allows for market-driven agreements under regulatory oversight, serves as a best-practice model for other developing nations.
d)	While voluntary infrastructure sharing has been largely successful, regulators have implemented safeguards to prevent market distortions, including:
•	Regulatory arbitration – In countries like Germany and France, regulators act as arbitrators in commercial disputes between sharing partners.
•	Infrastructure-sharing monitoring – In Nordic countries, regulators review and approve agreements to ensure they do not harm competition.
•	Strict separation of business units – Some agreements require operators to maintain "clean teams" to prevent information sharing that could lead to collusion.
e)	Despite these safeguards, challenges remain in ensuring that voluntary sharing agreements remain beneficial for all stakeholders. In some cases, operators with greater market power have been accused of leveraging network-sharing agreements to limit competition from smaller players. Additionally, the transition to 5G has introduced new complexities, as densification of networks requires a more strategic approach to shared infrastructure deployment.
f)	Europe's experience with voluntary infrastructure sharing highlights its potential to accelerate network deployment, lower costs, and improve connectivity without excessive regulatory intervention. The success of these agreements depends on balanced regulatory oversight, fair market conditions, and voluntary participation by operators. As countries worldwide look for cost-effective ways to expand digital infrastructure, Europe's market-driven, competition-friendly approach provides a valuable model for policy-makers.
g)	It is suggested that ITU-T draft a Recommendation encouraging administrations and telecommunication regulators to introduce an infrastructure-sharing policy, to mitigate the challenges in sharing of infrastructure by MNOs, Radio, TV companies and ISPs. Such shared infrastructure should be allowed to be built in areas where there is no tower and service quality is affected, as a large quantity of infrastructure will increase energy consumption and CO2 emission.
h)	To streamline infrastructure development, the ITU-T Recommendations may also encourage Member States to create web portals like SIIS, the system shared by ANACOM Portugal. This standardised approach could provide telecom companies with a centralised platform to access critical information when planning new infrastructure in any member state.
[bookmark: _Hlk161911840]i)	In this scenario, open RAN as a tool helps address these issues by reducing costs and making connectivity more affordable. However, there are some challenges in this implementation. In Brazil during open RAN implementation, need was felt for a broader ecosystem of suppliers and the lack of skills among major carriers to adapt to this new paradigm. Initiatives in Brazil since 2018, including the establishment of a centre of excellence for open RAN, were taken to empower the country for wider open RAN adoption in the transition to 5G and 6G. Collaboration, start-up development, and workforce training were emphasised as crucial for open RAN's success.
j)	Infrastructure sharing should be driven by commercial considerations rather than regulatory mandates. Research has shown that voluntary and commercially led approaches to infrastructure sharing have allowed operators to reduce operating costs and provide additional capacity in congested areas where space for sites and towers is limited. These agreements have extended coverage and competition simultaneously, while reducing the economic and environmental costs involved in infrastructure duplication. This should be considered by regulators and competition authorities as they review new models to encourage competition and improve affordability.
[bookmark: _Toc192019635][bookmark: _Toc239173388]9.3	Targeted economic interventions
a)	Market liberalization and regulatory simplification which includes streamlining licensing procedures, allowing foreign direct investment (FDI), single-window clearance for network deployments and standardised right-of-way (RoW) regulations
b)	Financial support mechanisms which include low-interest loans, infrastructure investment funds, and viability gap funding (VGF) to mitigate financial risks associated with rural network expansion. Further, innovations such as blended financing, which is a combination of grants and concessional loans reduced financial risks for investors while ensuring sustainable service provision in underserved areas.
	Optimal use of loans and grants in telecommunications development showcases the importance of mixed financing models. By integrating targeted subsidies with concessional lending, the government successfully expanded connectivity while attracting private sector involvement. The case highlights key takeaways for other developing nations looking to bridge the digital divide through publicly backed financial instruments.
c)	Innovation-driven economic policies which include funding research and development in emerging technologies, strategic spectrum allocation and pricing, and promotion of domestic manufacturing.
d)	Fiscal incentives which include tax incentives, reduced spectrum fees and regulatory levies, and customs duty exemptions
	Proper tax incentives and regulatory reforms create a fine balance between revenue generation and sectoral growth. While rationalizing financial levies and simplifying taxation structures, it has to be ensured that affordability and rapid digital expansion are kept sustainable. Going forward, policy-makers may consider rationalization of licence fees and spectrum costs to enhance financial sustainability, expanding ITC benefits for telecom infrastructure, particularly for network roll-out and simplifying taxation on spectrum purchases, ensuring that large capital outlays do not create long-term financial stress.
	Public financing and government-backed loan programmes have been deployed to support large-scale telecommunication infrastructure projects. Governments offer direct funding, or credit guarantees to encourage telecom investment in high-cost areas. Low-interest loans, viability gap funding (VGF), and infrastructure investment bonds provide financial stability and help sustain long-term network expansion efforts.
By integrating these policy, economic, and fiscal interventions, governments and regulatory bodies can create a resilient, competitive, and inclusive telecommunications sector. These measures are essential in ensuring that digital connectivity remains affordable, sustainable, and accessible to all.
[bookmark: _Toc192019636][bookmark: _Toc239173389]9.4	Other recommendations
a)	Public-private partnerships (PPPs): Well-structured PPPs enable affordability by creating a synergy while balancing public and private sector interests.
b)	Improving affordability through digital inclusion to create an environment that facilitates broader participation in the digital economy and drives national economic growth through online business, e-learning, and digital government services.
c)	Implementing network usage fees: Given the complexity of the issue and the potential impact of these alternatives, it is recommended to conduct deeper studies on these approaches and develop methodologies that Member States could use to assess the applicability of the alternatives within their respective market contexts. This would enable a more evidence-based discussion on potential regulatory solutions, ensuring that any intervention is grounded in real market conditions and does not create unintended distortions.
[bookmark: _Toc192019637][bookmark: _Toc239173390]10	Case studies
[bookmark: _Toc192019638][bookmark: _Toc239173391]10.1	India
[bookmark: _Toc192019639]10.1.1	Universal service fund (USF)
The genesis of USF in India started from 1999, wherein the New Telecom Policy of India stated the necessity for connecting all parts of India and laid the foundation for a digitally empowered and connected India by ensuring resources for 'Universal Service Obligation'. The universal service obligation fund (USOF) was established in 2002 after amendment of the then Indian Telegraph Act. The USOF's aim is to provide widespread and non-discriminatory access to quality telecommunication services to people in underserved rural, remote and urban areas.
The source of the fund is the licence fees (LF) charged from the Telecom/Internet licensees. The USOF has been providing necessary financial support in the form of either viability gap funding (VGF) and cost-plus basis for covering the rural and remote areas. Over USD 8.5 billion have been disbursed till March 2025 towards development and augmentation of telecom infrastructure as subsidy under universal service obligation fund for ensuring network connectivity in the remote and rural areas of India. The Fund has been exclusively utilised for meeting the universal service obligation. 
Recently, India has taken a transformative step to expand the vision of the USO after the enactment of the new The Telecommunications Act, 2023. As per this new statute, the universal service obligation fund (USOF) was transformed into a new avatar of the Digital Bharat Nidhi. The expanded mandate of USO in India is as below:
a)	support universal service through promoting access to and delivery of telecommunication services in underserved rural, remote and urban areas; 
b)	support research and development of telecommunication services, technologies, and products; 
c)	support pilot projects, consultancy assistance and advisory support towards provision of service under clause (a) of this section; 
d)	support introduction of telecommunication services, technologies, and products.
As can be seen from the mandate above, the USO activities in India have widened as well as deepened the USO support to cover underserved rural as well as urban areas and further support R&D, pilot and new services, technologies and products. 
The rules for implementing the objectives of Digital Bharat Nidhi were notified in August 2024. These rules provide the implementation mechanism to achieve the mandate of USO in India.  In order to be more equitable, inclusive and meaningful, criteria are defined for taking up schemes and projects. Some noteworthy criteria are given below: 
a)	Providing targeted access to telecommunication services for underserved groups of the society, such as women, persons with disabilities and economically and socially weaker sections;
b)	To improve affordability of telecommunication services in underserved rural, remote and urban areas;
c)	Sharing of telecommunication networks established under Digital Bharat Nidhi;
d)	To promote sustainable and green technologies in telecommunication sector.
Subsidy and funding models: 
a)	Viability gap funding (VGF) based on subsidy benchmarking;
b)	Cost plus basis provides for full funding with centage/administrative expenses. 
Further, flexibility is provided in the new Rules with regards to the funding modalities which states that the modalities for funding provided from the Digital Bharat Nidhi for schemes and projects, may be determined by the Administrator on a case-to-case basis, including but not limited to full funding, partial funding, co-funding, market risk mitigation or risk capital.
The following are the four categories of projects which are being implemented in India using the USF funding:
A	BharatNet – USF funded OFC network across rural India
The Government is implementing the flagship BharatNet project to link each of the 650 000 villages of India through optical fibre network. This is the largest rural connectivity project of its kind in the world and is the first pillar of Digital India Programme. It will facilitate the delivery of various e‑Services and applications including e-health, e-education, e-governance and e-commerce in the future.
The project envisages an optimal mix of underground fibre, fibre over power lines, radio and satellite media for providing broadband connectivity which can be utilised by all categories of service providers on a non-discriminatory basis. This telecom asset is a national asset with non-discriminatory access to provide to all service providers. The leasing of these assets is provided at a subsidised tariffs to the service providers, thereby ensuring that rural and remote areas are covered by operators.
B	4G saturation of all villages in India
India has ambitiously taken up various projects to set-up more than 35 000 4G mobile towers in the uncovered and underserved villages. This is ensuring that every part of India is saturated with at least 4G mobile connectivity. The mobile projects under the USF are funded using viability gap funding (VGF) as well as cost-plus basis depending on the project requirements. 
C	Submarine optical fibre cable (OFC) connectivity for Islands
In addition to the OFC as well as mobile connectivity, India has gone a step further to connect the remote domestic islands in the eastern and western regions with a submarine OFC network. This has ensured that these remote islands have telecom infrastructure on par with any region. Two submarine projects (Chennai-Andaman and Nicobar Islands and Kochi-Lakshadweep Island) have been successfully commissioned, and high-speed OFC connectivity has transformed the digital ecosystem in these islands. The capex of these projects was funded completely through USF and assets owned by the Government. The Opex is funded using VGF. 
D	Telecom technology development fund (TTDF)
•	This TTDF scheme aims to fund research and development (R&D) in rural-specific communication technologies, fostering collaboration between academia, start-ups, research institutes, and industry to enhance the telecom ecosystem in India. The funding for this scheme is done through allocation of 5% of annual collections of the USF exclusively for R&D in telecom. The TTDF goals are aligned with the India's vision of "Jai Anusandhan" and seek to promote indigenous telecom solutions to ensure affordable broadband and mobile services in rural and remote areas. 
•	Launched in Financial Year 2022-2023 to promote research, prototyping, and field testing in various telecom areas. The scheme focuses on 5G development through the "India 5G Stack", 6G and Beyond technology development, IoT and M2M, and other telecom technologies. 
[bookmark: _Toc192019640]10.1.2	Infrastructure sharing
In India, both passive as well as active infrastructure sharing is allowed. At present, as per the provisions contained in the unified licence, the sharing of active infrastructure is limited to antenna, feeder cable, Node B, radio access network (RAN) and transmission system only.
"Sharing of Active infrastructure amongst service providers based on the mutual agreements entered amongst them is permitted. Active infrastructure sharing will be limited to antenna, feeder cable, Node B, radio access network (RAN) and transmission system only. Sharing of infrastructure related to Wi-Fi equipment such as Wi-Fi router, access point etc. is allowed. Sharing of backhaul is also permitted."
[bookmark: _Toc192019641]10.1.3	Policy and economic reforms
India has taken a huge leap on the front of Telecom reforms. Recently, a slew of market reforms were taken by India which have provided a huge boost to the service providers, leading to an operationally and financially sustainable industry and also ensuring affordability to consumers. India has one of the cheapest mobile data prices in the world. For the mobile broadband basket, the GNIpc of India is 1.1 and it is USD 2.01 which is one of the lowest data tariffs in the world.  
Policy suggestions based on experience of India: Some of the policy, economic and regulatory measures taken by the Government of India are indicated below, which may help the FG in developing the policy and economic deliverables: 
•	Policy and economic reforms
a)	Rationalization of the statutory levies i.e. Licence fees based on adjusted gross revenues (AGR) such as exclusion of non-telecommunication revenue on prospective basis from the definition of AGR.
b)	To encourage investment, 100% foreign direct investment (FDI) under the automatic route is permitted in the telecommunication sector. All safeguards will apply.
c)	Rationalization of bank guarantees (BGs): Huge reduction in BG requirements (80%) against licence fee (LF) and other similar levies. 
d)	Interest rates rationalised/ penalties removed: From 1st October 2021, delayed payments of licence fee (LF)/spectrum usage charge (SUC) will attract an interest rate of SBI's MCLR plus 2% instead of MCLR plus 4%; interest compounded annually instead of monthly; penalty and interest on penalty removed.
e)	For auctions held henceforth, no BGs will be required to secure instalment payments. The industry has matured and the past practice of BG is no longer necessary. 
f)	100% FDI has been permitted under the automatic route in the telecommunication sector, subject to certain conditions for countries sharing land border with India.
g)	Full mobile number portability (MNP): the Government has allowed one nation full mobile number portability (MNP). This has enabled the subscribers to change their licence service area and still retain their mobile number.
•	Spectrum reforms
a)	Spectrum tenure: In future auctions, tenure of spectrum increased from 20 to 30 years.
b)	Surrender of spectrum will be permitted after 10 years for spectrum acquired in the future auctions.
c)	Sharing of spectrum has been allowed between two service providers without any financial burden.
d)	No spectrum usage charge (SUC) for spectrum acquired in future spectrum auctions.
•	Citizen-centric and business-friendly reforms
a)	Auction calendar fixed: Spectrum auctions will normally be held in the last quarter of every financial year.
b)	Know your customers (KYC) reforms: Self-KYC (app based) permitted. E-KYC rate revised to only one rupee. Shifting from prepaid to post-paid and vice versa will not require fresh KYC.
c)	Aadhaar-based e-KYC: This is a paperless, digital process in which the demographic details along with photograph of the customer are received online by the telecom service providers (TSPs) from the Aadhaar database. 
d)	Paper customer acquisition forms (CAF) will be replaced by digital storage of data. Several digital reforms to ease KYC. 
e)	Procurement of wireless equipment has been simplified. TSPs can import wireless equipment on the basis of an auto-generated self-declaration certificate. This will replace the existing system of obtaining an import licence from wireless planning and coordination wing before importing wireless products.
f)	Simplified tower approval process based on self-declaration through integrated online portal. 
•	Cross-sectoral infrastructure sharing
a)	The concept of cross-sectoral infrastructure sharing aims to leverage the infrastructure created across sectors such as Telecom, electricity, roads, railways, etc. to create a sharing and efficient infrastructure. Most of the times, the infrastructure created by one sector can be utilised by another sector as is or with minimal modifications. This creates synergy and encourages a holistic, collaborative approach by various infrastructure developers. 
b)	In India, under the USO scheme of BharatNet, in some of the states, the electricity overhead poles are used for laying the telecom OFC. This has reduced the Capex as well as Opex expenditure. Example is the use of overhead power ground wire (OPGW) cables and utility poles laid by electricity departments can be used for telecom OFC purposes.
[bookmark: _Toc152772014]•	Reforms in the right of way (RoW) rules
The right of way rules were amended by the department of telecommunications (DoT), India, to ensure faster roll-out of telecommunication services and reduce the delays in developing infrastructure. 
•	The charges for RoW permissions have been made reasonable and a ceiling for RoW charges for installation of 5G small cells and optical fibre cable on street furniture has been fixed. These amendments will pave the way for deployment of 5G small cells on existing street infrastructure.
•	The amendments create a distinction between "poles" and "mobile towers". Overground infrastructure of height up to 8 metres shall be treated as poles and will need minimal regulatory permissions for deployment.
•	Telecom licensees had to submit RoW applications on different platforms of State/UTs. The amendments provide for a single window clearance system for RoW applications. Gati Shakti Sanchar Portal of Ministry of Communications will be the single-window portal for all telecommunication related RoW applications.
•	Rationalisation of administrative fees: Telecom licensees are required to pay administrative fees for the RoW permissions. As technology improves, significant telecom equipment will be deployed on poles. To reduce the cost of compliance, the administrative fees have been rationalised.
•	For installing telecom infrastructure on private property, Telecom licensees may enter into agreement with private property owners, and they will not require any permission from any government authority. In such cases, Telecom licensees shall be required to give only prior intimation along with a structural suitability certificate.
•	Incentivising use of technology: Technology is now available for laying optical fibre without digging a full trench. Therefore, in case of fibre laid using horizontal directional digging technology, the Telecom licensee shall have to pay restoration charges only for the pits, and not for the entire route.
•	Rationalising cost of restoration: In the case of restoration, Telecom licensees either have to undertake the restoration themselves or pay the concerned authority for restoration work. To ease this process, optimal rationalization has been done. 
•	No compensation for establishment of poles: Telecom licensees shall not be required to pay compensation for land for establishment of poles.
•	Common duct policy
a)	As per the national digital communications policy of India, the following has been indicated for the common duct policy,
a.	Promoting collaboration models involving the state, local bodies and the private sector as necessary for provision of shared duct infrastructure in municipalities, rural areas and national highways
b.	Establishing common service ducts and utility corridors in all new city and highway road projects, and related elements
b)	TRAI recommended that "As per the design and standards to be finalised by Telecommunication Engineering Centre (TEC) for establishment of common duct and posts infrastructure, a policy should be formulated that mandates co-deployment of common duct and posts during the construction of any roadway, railway, water pipelines, and gas pipelines receiving public funding" [b-TRAI]. It also recommended setting up an agency called the Common Duct and Posts Development Agency for planning and development of common duct and posts infrastructure.
c)	In this direction, a draft Policy on guidelines for common duct and post infrastructure is framed by India. 
•	In-building access by telecom service providers
Department of telecommunications (DoT), India, has issued a directive to all the Telecom service providers (TSPs) to share the in-building infrastructure (IBS, OFC and other cables, ducts, etc.) with other TSPs, in all the existing Government/ public buildings/ places like airports, railway stations, bus terminals, metro stations/ lines, hospitals, etc., as per the terms and conditions of their respective licences.
•	Introduction of virtual network operators (VNOs)
a)	The Government issued guidelines for UL(VNO) on 31st May, 2016. VNO system allows Telecom service providers to utilise their networks and spectrum efficiently by sharing active and passive infrastructure. 
b)	Further, VNOs can provide services in small towns and rural areas using the network of existing TSPs having unutilised capacity or by last mile connectivity.
•	Registration certificate of infrastructure provider category-i (IP-I)
a)	Under IP-I registration, a company can provide assets such as dark fibres, right of way, duct space, tower for the purpose to grant on lease/rent/sale basis to the licensees of Telecom services licensed under section 4 of the Indian Telegraph Act, 1885, on mutually agreed terms and conditions.
•	Production linked incentive (PLI) scheme
a)	With the objective to boost domestic manufacturing, investments and export in the telecom and networking products, the department of telecommunications (DoT) notified the "Production linked incentive (PLI) scheme". The PLI Scheme will be implemented within the overall financial limits of USD 1.5 billion for implementation of the scheme over a period of 5 years.
b)	Support under the Scheme will be provided to companies who will manufacture specified telecom and networking products in the following four product categories in India:
1.	Core transmission equipment;
2.	4G/5G, next generation RAN and wireless equipment;
3.	Access and CPE, IoT access devices and other wireless equipment;
4.	Enterprise equipment: Switch and router.
[bookmark: _Toc192019642]10.1.4	Tax incentives
A slew of incentives in terms of reduction/abolition of usage fees like spectrum usage charges, among others, by the Government of India in 2021 has led to the continued provision of the lowest ARPU by telecom service provider. As per a report by TRAI for the FY 2022-23, the average ARPU per month for the wireless service is only $1.5 (INR 138) which is among the lowest in the world. In addition, India has been the fastest country to rollout 5G network in all of its town without any substantial changes in the ARPU which stood at $1.6 (INR 145) at the end of June 2023.
However, with fast changing technology landscape, requirement of new investments coupled with innovation and affordability, few of the tax incentives that can supplement growth of telecommunication services at affordable rates are:
•	Regulatory levies: 
a)	In India, user charges or fees are levied in the form of a licensee fee, which is 8% of the adjusted gross revenue of a telecommunication provider authorised to provide services, and a spectrum usage charge (SUC), levied towards use of spectrum, which ranges between 4-6% of AGR. The spectrum usage charge has since been abolished consequent to Telecom Sector Reforms 2021 and no SUC is payable for spectrum purchased from 2022 onwards. On the contrary, the licensee fee has not been changed and continues to be levied at 8% of AGR. The USO levy forms 5/8th of the licensee fee collected.
b)	In India, industry association cellular operators of India (COAI) has held the view that ideally USO levy should be abolished given the huge investments made by telecommunication operators towards the roll-out of 4G services across the country including rural and remote areas. It has also been advocated that the USO contribution of 5% of AGR may be suspended till the existing USO corpus ($8.4 bn) is exhausted. Further, license fee can be brought down from 3% to 1% since the same covers only administrative cost unlike usage of spectrum.
c)	Amortization of one-time spectrum fees: Telecom companies have to pay a one-time fee to the regulator, especially in the case of auctioning of spectrum rights. In India, under section 35ABB of the Income Tax Act, any capital expenditure incurred for acquiring the right to operate telecom even before the commencement of the business, would be amortised over the life of the licence. No deprecation can, however, be claimed. The companies make a case for treatment of this cost as a deductible expense. While both the treatments return the capital invested to the company, since the time profile is different, the company bears the cost of financing this expense.
•	Indirect taxes
a)	Customs duty/ excise duty on goods purchased and used for the provision of telecommunication services: 
i.	While the bulk of the goods imported by this sector face low or no basic customs duty (BCD), Capital goods for the telecom sector generally attract zero basic customs duty under the Information Technology Agreement of WTO or under various FTA/PTA/CEPA/CEC A, there has been growing concern regarding localization of the products given the security concerns raised by various developed and developing nations.
ii.	The Government of India, over a period of 5 to 6 years, has increased the customs duty on telecom equipment to 20% which has put an additional financial burden on telecom companies as per industry associations. 
iii.	Exemptions on customs duty on certain telecom equipment, which presently increase the cost of rolling out telecom infrastructure, are an added advantage for an economy seeking to digitise itself. Reduction of customs duty to zero in the initial stages of rolling out of network, and gradually increasing depending on the creation of an ecosystem for manufacturing of telecom gear, helps improve digital divide. A similar issue has also been raised by an industry body in India.  
iv.	Section 65 of the Customs Act, 1962 pertains to manufacture and other operations in relation to goods in a warehouse. Section 65 provides that the owner of any warehoused goods may carry on any manufacturing process or other operations in the warehouse in relation to such goods with the permission of the principal commissioner of customs or commissioner of customs (specified officers) and subject to the prescribed conditions.
		India launched a revamped and streamlined programme to attract investments into India and strengthen the "Make in India" initiative through the manufacture and other operations under bond scheme, under the Customs Act, 1962 on 15th October, 2020. Through the Bonded Manufacturing Scheme, the Government promoted India as a manufacturing hub through which the scheme allowed duty-free import of raw materials and goods for manufacturing and other operations in a customs bonded manufacturing facility. The main features of this scheme are:
1.	A single application-cum-approval form prescribed for uniformity of practice. The jurisdictional commissioner of customs will function as a single point of approval to set up and oversee the operations of such units.
2.	No geographical limitation on where such units can be set up.
3.	The unit can import goods (both inputs and capital goods) under a customs duty deferment programme. 
4.	There will be no interest liability and units will benefit through improved liquidity.
5.	GST compliant goods can be procured from the domestic market for use in manufacture and other operations in a section 65 unit
		One of the major advantages of the scheme is that the import duty on raw material/ capital goods used in manufacturing or other operations is deferred until the finished products are cleared from the bonded facility. Basically, duty is not collected until goods are withdrawn. Also, capital goods can be sold to foreign manufacturers (i.e., exported) after utilization and deferred duty can also be avoided or adjusted with the other applicable taxes. In addition, there is no limit on the share of export and domestic market to clear the finished goods. A business entity can manufacture in a bonded facility and sell the entire 100% of the output in the domestic market. This helps in smooth cash flow for various entities carrying out the manufacturing of finished goods both for domestic as well as foreign markets, thereby reducing the cost of procurement for the operators.
b)	Goods and service tax on regulatory levies [b-COAI]
i.	GST is being paid by the telecom operators under a reverse charge mechanism (RCM) on payment made to the department of telecommunication (DoT) towards license fees, spectrum usage charges and payment of spectrum acquired in auction. Payment of GST in cash on a reverse charge basis and subsequent input tax credit (ITC) utilisation has resulted in substantial accumulation of ITC within telecom companies, leading to a significant blockage of working capital and thereby imposing a substantial financial burden on these companies. 
ii.	Telcos are urging for an exemption from GST under RCM on payments related to these charges, which would alleviate the financial strain by preventing further ITC accumulation and releasing blocked working capital. Alternatively, allowing the payment of RCM on government services through the utilisation of the input tax credit balance available in the electronic credit ledger can be explored. 
iii.	The extent of credit available for input used for setting up towers continues to be disputed. The issue is whether towers constitute movable or immovable property and whether the activity of setting up a tower is a process of manufacture. The base transceiver station towers are not covered under the definition of "capital goods" as per GST law in India. Consequently, telecommunication service providers are not eligible for input tax credit under the GST law while discharging good and service tax liability on telecommunication services provided by them. The input tax credit on telecom towers is currently not available as telecom towers are not included in the definition of "Plant and Machinery" under section 17(5)(d) of the CGST Act, 2017.
•	Direct taxes: 
a)	Treatment of business losses: 
	In India, business losses can be carried forward and set off against the income for an initial period of eight years. Lapse of business losses post eight years is detrimental to the telecom industry as the income during the recovery phase will be subject to tax outflows and other committed pay-outs related to fees/usage charges, etc., Industry associations have been requesting to introduce a special regime for the telecom operators under section 72 of the Income Tax Act, 1961, wherein the business losses can be carried forward and set-off till 16 assessment years, from the existing eight years. 
b)	Increase in tax depreciation rates for cost recovery: 
	There are a lot of components that go in the telecom infrastructure including consumables like batteries, etc. Better depreciation helps industry plan for cost recovery on these products. The DIPA, in a release, said the telecom infrastructure industry is seeking government support for an increase in the tax depreciation rate to 65% from 15% on batteries for industrial and commercial use to ensure cost recovery within a three years' economic life of the batteries.
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[bookmark: _Toc192019644]10.2.1	Fund for the Universalization of Telecommunications Services (FUST)
The Telecommunications Services Universalization Fund (TSUF), or FUST, was created in Brazil created by Law No. 9,998, on August 17, 2000. The purpose of FUST is to promote the expansion, use and improvement of telecommunications networks and services, as well as how to reduce regional inequalities and promote economic and social development through connectivity. This fund is administered by a Management Council (CG-FUST) made up of representatives from the Ministry of Communications and other ministries with connectivity projects in their areas, the National Telecommunications Agency (Anatel), telecommunications service providers and civil society.
FUST revenues come mainly from resources of the Telecommunications Inspection Fund, or FISTEL; telecommunications service providers contribute with 1% of their gross operating revenues. Savings banks, development banks, development agencies and financial institutions can be accredited as financial agents (examples: National Bank for Economic and Social Development – BNDES, Financier of Studies and Projects -Finep).
For the period from 2022 to 2027, FUST established the following strategic objectives, as provided for in article third of Decree No. 11,004, of March 21, 2022:
I.	Provide Brazilian public schools, especially those located outside urban areas, with broadband Internet access at a speed appropriate to their activities;
II.	Expand coverage of the mobile broadband services, with 4G technology or higher, in unserved rural areas;
III.	Expand coverage of the mobile broadband services, with 4G technology or higher, in unserved urban areas;
IV.	Expand coverage of the mobile broadband services, with 4G technology or higher, on unserved Brazilian state highways;
V.	Expand the high-capacity transport network infrastructure, with fibre optic technology, in municipalities or census sectors;
VI.	Expand high-capacity access network infrastructure, including metropolitan networks, in municipalities or census sectors;
VII.	Connect public points of interest to broadband Internet;
VIII.	Promote the connectivity of people in situations of social vulnerability through subsidies.
FUST resources can be applied in three ways: a) non-refundable support, b) refundable support and c) guarantee.
Regarding the application of resources in non-refundable modality, the selection of projects takes place preferably through reverse auction. The use of non-reimbursable resources is limited to 50% of revenues for the year, with an emphasis on reducing regional and social inequalities. Up to 2% of non-refundable resources can be allocated to studies and expenses related to FUST programmes, and the maximum remuneration of financial agents is 3% of the non-refundable financial resources that are effectively applied.
With regard to the application of resources in the reimbursable and guarantee modalities, projects are selected according to their order of presentation and the availability of resources, considering policies, standards and objectives of the financial agent. These resources are transferred to financial agents in the form of long-term loans.
Based on this premise, the "CG-Fust Project Manual" was created [b-Gov.br2], which describes the projects qualified to receive FUST resources in 2023, categorised by type of financing. The manual serves as a guide for the fund's financial bodies in the project selection process and includes detailed information on the scope of projects, references to evaluate costs and indicators to monitor the progress of each project. It is important to note that all proposed projects must meet the requirements of the "CG-FUST Program Manual" [b-Gov.br], as well as with other regulations related to FUST. The resource application plan for the 2023-2025 triennium of the National Bank for Economic and Social Development (BNDES) has been approved as the financial agent of the Telecommunications Services Universalization Fund.
Regarding investment resources in the form of guarantees in the telecommunications sector, there is a significant project that involved obtaining a loan from the Inter-American Development Bank (IDB), or BID, worth BRL 100 billion. These resources are intended to boost the telecommunications sector in the country, aiming to promote access to communication services and accelerate technological development. To facilitate access to credit for small-scale operators, Brazil chose to implement a programme aimed at providing credit lines and financial support to companies in the sector. Furthermore, as part of the project, Brazil is building a Credit Fund aimed at neutral networks and new entrants. This approach aims to encourage collaboration between different companies in the sector and promote investments in shared infrastructure, effectively improving connectivity across the country. Although the initial attempt to establish a Guarantee Fund did not have the expected success due to the lack of interest on the part of financial agents, Brazil is committed to finding innovative ways to distribute credit, thus ensuring the viability of projects and the continued development of communications infrastructure across the country.
[bookmark: _Toc192019645]10.2.2	Infrastructure sharing
In Brazil, a continental-size country, infrastructure sharing is being widely used to deploy networks and improve coverage and quality of fixed and mobile networks.
Since 2013, Anatel has approved several contracts of RAN sharing between mobile companies, especially the agreements related to the deployment of mobile networks in small cities and rural areas. From 2013 to 2023, 8 contracts have been approved by the Board Of Directors.
Also, in 2015, the Law n. 13.116 was approved by the National Congress stablishing general rules for telecommunications infrastructure deployment and sharing. For example, the Law determines that infrastructure sharing is obligatory except when there is a justified technical reason. The general conditions are regulated by Anatel's Resolution n. 683 [b-ANATEL Resolution 683].
[bookmark: _Toc192019646]10.2.3	Other measures
Financial expenses
Since 2019, a significant growth in financial expenses associated with the telecommunications sector in Brazil has been observed, placing additional pressure on telecommunications service providers.
Data collected from information presented by service providers with significant market power (SMP) in their separation and allocation of accounts documents show that the average weight of financial expenses on total operational expenses increased from 9% in 2019 to 17% in 2022. This substantial increase directly impacts the companies' ability to invest in infrastructure and quality services, thus hindering the advancement of connectivity and digitalisation.
Even more concerning is the comparative analysis of this category of expenses (financial expenses) with expenses specifically related to network maintenance and operation (O&M): the average percentage of financial expenses in relation to O&M expenses in 2022 was close to 40%.
In practical terms, this means that for every dollar spent by SMP telecommunications service providers on network maintenance and operation expenses, they spent an additional 0.40 dollars solely to cover financial expenses.
These alarming figures are also evident when comparing the proportion of financial expenses to net revenues. From 2019 to 2022, this expense category surged from comprising 10% of the net revenue derived from telecommunications services to a staggering 28%.
This fact highlights the importance of identifying the significance of this expense category in domestic telecommunications markets so that efforts can be directed and studies can be conducted to implement measures aimed at alleviating this financial pressure on companies in the sector. This is essential to ensure the continuity of investments in infrastructure and quality services, crucial for the advancement of connectivity, digitalisation and affordability.
Furthermore, it is crucial that governments recognise the importance of promoting incentives and creating alternatives for financing telecommunications infrastructure projects. A viable measure would be the more effective utilisation of the universal service fund (USF). Using the USF as a resource to lower the cost of financial services for ISPs has the potential to play a crucial role in supporting the development and expansion of telecommunications infrastructure, ensuring that remote and disadvantaged areas also benefit from digital connectivity.
Investment commitments
The Brazilian experience of creating investment commitments to increase fixed and mobile broadband coverage dates back to the 2000s. The investment and coverage commitments in telecommunications networks established by Anatel, the Brazilian telecommunications regulatory authority, are contained in regulatory instruments such as Terms of Conduct Adjustment, Sanctions of To-Do Obligations, Spectrum auctions and General Target Plans for the Universalization of Fixed Telephone Service Provided in the Public Regime. The experience of each of these instruments is briefly presented in the following subsections.
Terms of conduct adjustment
The terms of conduct adjustment are governed by the Regulation for the Execution and Monitoring of the Conduct Adjustment Commitment Term (RTAC), approved by Anatel Resolution No. 629, on December 16, 2013. In addition to agreements to adjust irregular conduct, operators also sign commitments involving expansion of telecommunication network infrastructure in the following categories: a) structuring projects: may be related to the expansion of network infrastructure; b) additional commitments: they are always linked to the execution of infrastructure projects, which present a negative net present value (NPV), selected from a list of options established in an Act edited by the Anatel's commissioners.
The structuring projects already signed involve several initiatives, such as: a) providing 4G coverage; b) coverage and capacity expansion of 4G networks; c) improvements in critical cities; d) implementation of new controls elements to improve network resilience; e) deployment of additional network core elements to improve network latency; f) deployment of fibre optic backhaul.
While additional commitments involve projects to: a) expansion of national fibre optic backbone; and b) provide 4G network coverage in unserved populated areas.
Spectrum auctions
Spectrum auctions have brought, over the years, several wide-ranging commitments, related to the installation of infrastructure and provision of services in Brazilian cities and localities. Historically, Anatel imposes coverage commitments associated with radio frequency tenders. These commitments, when onerous, are discounted from the economic value of the range, reducing the minimum price of the auction.
In 2021, the Brazilian regulator awarded spectrum in four different bands: 700 MHz, 2.3 GHz, 3.5 GHz and 26 GHz. This auction was characterised by prioritizing investment in telecommunications infrastructure, rather than having a fundraising bias. Each radio frequency band tendered resulted in a series of investment commitments in telecommunications networks, designed to promote the expansion of access, network reliability and a gradual increase in the density of transmitting stations.
One of the main goals of the auction was to enhance investments in broadband infrastructure by designing coverage and investment commitments that winning bidders must comply with. According to a decision of Anatel's commissioners, at least 90% of the economic value of the spectrum should be converted to investment projects, which include:
•	Provide unserved (or underserved) cities, villages and federal highways with 4G coverage;
•	Provide unserved cities with fibre-based backbone transport networks;
•	Provide specific cities with 5G standalone technology;
•	Improve connectivity in public schools.
At the end, final coverage and investment obligations worth more that BRL 42 billion, with the winning bidders committed to spending BRL 47 billion (US$9.05bn) including spectrum fees, coverage and investment commitments.
Sanctions of to-do obligations
A total of 10 (ten) sanctions of to-do obligations in non-compliance procedures have been materialised, aimed at the installation and maintenance of 4G ERBs and high-capacity fibre optic backhaul.
The total reference values associated with all sanctions of to-do obligation effectively imposed by Anatel are worth more than BRL 180 million.
General target plans for the universalization of fixed switched telephone service provided in the public regime
The general target plans for the universalization of the fixed telephone service provided in the public regime are obligations with periodic goals, in accordance with the plan established by the Agency and approved by the Executive Branch Law No. 9,472/1997 – General Telecommunications Law – establishes in its article 80.
The publication of a plan, through a presidential decree, is always accompanied by the revocation of the previous one, in such a way that the so-called "PGMU-V", approved in January 2021, is currently in force, with the expectation that it will be the last one applicable to current concessions, which end in 2025, with a focus on implementing fibre optic backhaul, with a minimum capacity of 10 Gbps in 2 498 locations.
[bookmark: _Toc192019647][bookmark: _Toc239173393]10.3	Europe 
[bookmark: _Toc192019648]10.3.1	Voluntary infrastructure sharing for telecom expansion
In Europe, voluntary infrastructure sharing has played a pivotal role in expanding and improving mobile networks while ensuring that telecom services remain affordable, competitive and environmentally sustainable. Unlike mandated sharing models, Europe has predominantly relied on market-driven agreements between telecom operators, with regulatory oversight to prevent anticompetitive practices.
The Global System for Mobile Communications Association (GSMA) has identified network-sharing agreements as a crucial strategy for reducing the costs of 5G rollouts, particularly given that 5G infrastructure requires up to 50% more sites than 4G networks. As a result, European regulators have generally favoured voluntary network sharing, provided it does not hinder competition or lead to market collusion.
Types of infrastructure sharing in Europe: Europe has adopted multiple models of infrastructure sharing, which vary based on operator needs, market dynamics and regulatory frameworks. These models include:
•	Passive infrastructure sharing – Operators share towers, sites, cabinets, power supply and air-conditioning but maintain separate active equipment. This model has been widely used since the early 2000s and has significantly reduced deployment costs.
•	Active infrastructure sharing – Operators share active network components, including base stations and radio access networks (RAN). This model is further divided into:
•	Multi-operator core network (MOCN) – A single cell tower broadcasts signals for multiple operators, allowing them to share base stations, spectrum, and RAN infrastructure.
•	Multi-operator radio access network (MORAN) – Operators share base stations, antennas, and radio network controllers but retain separate core networks.
•	Roaming-based sharing – Operators allow customers to access each other's networks in areas where coverage is limited. This model is particularly useful for cross-border connectivity and rural network expansion.
Implementation and market impact: Between 2001 and 2019, GSMA Intelligence conducted a comprehensive study across 30 European countries, analysing 140 operators involved in infrastructure-sharing agreements. The findings indicated:
•	Network-sharing agreements have contributed to a 30% cost reduction for passive sharing and up to 50-60% for active sharing.
•	Operators have been able to extend coverage in rural and underserved areas without requiring extensive capital investments.
•	Consumers have benefited from lower mobile tariffs and improved service quality due to cost efficiencies gained from shared infrastructure.
Several European countries have actively encouraged infrastructure sharing through regulatory incentives while ensuring that competition remains unaffected. For example, the United Kingdom, Germany, and Spain have facilitated market-driven agreements that allow operators to reduce costs while maintaining service independence.
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[bookmark: _Toc192019650]10.4.1	Telecommunications investment through public financing
Mexico has implemented a series of loan and grant-based mechanisms to enhance digital connectivity, particularly in rural and underserved areas. The Mexican government, through the Telecommunications Investment Promotion Programme, has leveraged a mix of concessional loans, grants and public-private partnerships to facilitate broadband expansion. The financing has been structured to encourage private sector investment while ensuring that low-income populations benefit from affordable and high-quality digital services.
The Mexico Conectado Initiative
One of the most notable programmes under this strategy was Mexico Conectado, launched in 2013 by the Ministry of Communications and Transport (SCT). The initiative sought to expand Internet access to public institutions, such as schools, hospitals and government offices, particularly in rural and marginalised areas. The project was supported by funding from the Mexican government and soft loans provided by international financial institutions such as the World Bank and the Inter-American Development Bank (IDB).
The programme worked by:
•	Allocating government grants to telecom operators that agreed to expand connectivity in regions where private sector investment was not deemed profitable.
•	Providing low-interest loans through Mexico's National Infrastructure Fund (FONADIN) to incentivise network deployment.
•	Encouraging cost-sharing models, where local governments and municipalities co-financed digital infrastructure projects alongside federal grants.
•	Facilitating private sector participation through regulatory reforms that reduced barriers for small and medium-sized telecom providers to access financing.
By 2018, Mexico Conectado had successfully deployed over 100 000 public Wi-Fi hotspots, connecting over 250 000 schools and government institutions. The program was later absorbed into CFE Telecomunicaciones e Internet para Todos, a government-owned telecom company that continues to provide internet services to low-income communities.
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Mauritania lies in West Africa and is bordered to the north by Algeria and Morocco, to the south by Senegal and Mali, to the west by the Atlantic Ocean, and to the east by Mali. Mauritania has an area of ​​more than 1 million km2, with a low population density (less than 5 inhabitants/km2) and a wide dispersion of inhabited places (25% of localities with less than 50 inhabitants, 42% (–100), 85% (−500)).
On the economic level, its GDP is estimated at 11 billion USD in 2024, with economic growth of 4.6% the same year.
L'Autorité de Régulation (ARE), the telecom regulator, is multisectoral, autonomous and independent. Regulatory decisions are taken by a board composed of five members with an irrevocable mandate and enjoying the immunities granted to magistrates of the seat.
The legal and regulatory framework for universal service access and the universal service fund (FSU) includes:
–	Law 2001-18 creating the ARE (Multisectoral);
–	Law 2013-025 on electronic communications (Chapter X);
–	Decree No. 2020-132 determining the guidelines and priorities for universal access to electronic communications services (repealed);
–	Decree No. 2024-189 repealing and replacing Decree No. 2020-132 of October 21, 2020, determining the guidelines and priorities for universal access to electronic communications services;
–	Decree No. 2020-152 establishing the management procedures and institutional organization of the universal access fund to services.
Operation of the universal service fund
–	Objective: financing of universal service access programmes for basic services (strategy/5 years max)
–	Resources: 3% of net turnover of interconnection charges, Budget, development aid, etc.
–	Location: Special fund housed in the public treasury
–	Allocation:
•	45% to the telecommunications sector, the only contributor to date
•	55% to other sectors
Examples of achievements financed by the universal service fund:
1)	Northern Project
–	2G coverage of the Zouerat-Birmogrein-Ainbintili axis
–	A distance of nearly 600 km
–	19 radio sites
–	Consultation of mobile operators and award of the contract to one of them
•	Investment
•	Operation, 5-year agreement
2)	South and South-Eastern border project
–	A 1600km long border
–	More than 400 beneficiary localities
–	144 new radio sites
–	Covered area:
•	14 000 km for 2G
•	6 000 km for 4G
–	Consultation of operators and call for tenders for the construction of the network
–	Consultation of existing operators for the operation
[image: Figure 5 – South and South-Eastern border project]
Figure 5 – South and South-Eastern border project
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