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			I am pleased to present this technical study on sustainable economic models for infrastructure expansion in underserved areas in Brazil, with a particular focus on the connectivity of public facilities such as schools and health centres. Digital connectivity has become essential for full participation in modern society and for the provision of public services. Yet, a significant number of these facilities remain unconnected across the country, or have access that is not of sufficient quality to fully realize their potential, especially in the education and health sectors.

			This report examines policies to support infrastructure expansion efforts in underserved areas, particularly in rural and remote regions, drawing on lessons learned at both the national and international levels. The aim of the report is to identify effective policy mechanisms to accelerate infrastructure expansion and advance progress toward universal meaningful connectivity, especially for vulnerable populations.

			To support digital inclusion, we have been working with the United Kingdom Foreign, Commonwealth and Development Office (FCDO) through its Digital Access Programme to understand how universal and meaningful connectivity can be achieved, especially in underserved areas, and for low-income households. Joint efforts have focused on supporting governments in Brazil, Indonesia, Kenya, Nigeria, and South Africa through regulatory analysis, capacity development, the creation of tools and frameworks, and infrastructure-related assessments.

			As part of this collaboration, the technical research presented here provides valuable insights for public policy formulation in Brazil, aimed at overcoming infrastructure barriers that continue to limit access to universal and meaningful connectivity.

			Dr Cosmas Luckyson Zavazava
Director of the Telecommunication Development Bureau
International Telecommunication Union

		

		

		
			Executive summary

			This study examines public policy that aims to expand telecommunication infrastructure in Brazil for essential public facilities, such as schools, hospitals and police stations, with the objective of fostering new recommendations and best practices for the design of future initiatives in this area. 

			A range of initiatives are already in place, including the Universal Telecommunications Services Fund (FUST) and projects stemming from the auction of 5G radio frequencies, as well as local initiatives. The study highlights both the progress made and challenges that persist in expanding connectivity across public facilities, with a focus on school connectivity initiatives, given the relative maturity of these initiatives in Brazil. Despite great progress, significant challenges remain, particularly in areas such as resource allocation, monitoring, and ensuring the sustainability of public and social policy. The study emphasizes the importance of considering not only the availability of infrastructure but also the specific needs of each institution.

			The study also draws on international experiences from a range of countries including the Republic of South Africa, the Argentine Republic, Chile, the Republic of Colombia, the United States of America, the Republic of Indonesia, the Federal Republic of Nigeria, and the Republic of Kenya, offering additional insights into different approaches to similar challenges. These cases underscore the importance of locally adapted strategies and the development of tools to ensure the efficient use of universal service funds.

			Based on these experiences and lessons, the study offers the following recommendations for the planning and implementation of public policy aimed at expanding telecommunication infrastructure:

			•	Assess the connectivity status of public facilities: Assess the current connectivity status of public facilities, considering the specific needs of each public facility to offer tailored solutions and determine the level of infrastructure investment;

			•	Promote stakeholder involvement: Engage institutional officials, public managers, and other institutional stakeholders to reduce informational asymmetries and promote more efficient policies better adapted to actual needs;

			•	Define target public facilities: Define, where appropriate, the grouping of facilities into lots and calibrate the size of the target groups according to local criteria and needs, allowing flexibility for operational and in-scale economies;

			•	Define where to prioritize the use of resources: Prioritize subsidies to underserved areas where social impact is greatest, avoiding areas that are already attractive for private investment, and conduct studies to optimize resource allocation, while fostering socio-economic development through public policy; 

			•	Define the expected subsidy value for each lot: Estimate and publicly communicate maximum subsidy values using net present value (NPV) as a reference, and re-evaluate the terms in structured competitive processes if there are no bids to ensure the efficient use of limited resources;

			•	Focus projects on the telecommunications market: Channel subsidies toward telecommunication infrastructure projects and coordinate policies across government sectors to identify areas of complementarity, such as linking school connectivity projects with teacher training in the use of digital tools, while avoiding duplication of efforts;

			•	Structure competitive processes to secure the lowest subsidy: Use competitive processes to reduce informational asymmetries, refine subsidy estimates, and optimize and reduce the resources needed to achieve public policy goals;

			•	Promote cooperative agreements: Foster a cooperative structure between those responsible for subsidy allocation and government agencies responsible for public facilities, encouraging active participation in the monitoring and execution of contracts by parties directly interested in the effectiveness of the policy; 

			•	Clearly define contractual frameworks for subsidy allocation: Contracts must specify key aspects, such as the timetable for installations, quality requirements linked to service level agreements (SLAs), monitoring criteria, performance-based remuneration, and contract durations aligned with investments, ensuring that the beneficiary of subsidies effectively fulfils the goal of expanding connectivity infrastructure for essential public facilities; 

			•	Monitor resources disbursement: Establish a simplified monitoring system aligned with the contract terms and evaluate the creation of a management unit for real-time oversight as essential measures to ensure effectiveness and transparency in the implementation of connectivity policies in public facilities;

			•	Ensure sustainability of connectivity beyond the expiration of the initial infrastructure implementation contract: Establish funding sources that align with sectoral needs and create a permanent specialized entity to manage resources on an ongoing basis. This approach would enable more sustainable and adaptable management of connectivity policies, including maintaining equipment in institutions and the provision of incentives for technological upgrades, to ensure long-term connectivity sustainability and service adequacy.

			Based on the best practices identified in this study, these recommendations aim to assist public managers in designing universal service policies based on targeted subsidies, thereby maximizing efficiency and social impact. The objective is to optimize the use of limited public resources to expand access to connectivity.

		

		

		
			 

		

		
			1	Introduction

			The expansion of telecommunication infrastructure represents a crucial strategic priority for contemporary socio-economic development, particularly in the context of connecting essential public facilities such as schools, hospitals, and police stations. Beyond enabling communication, connectivity serves as a powerful driver of social and economic transformation, possessing a great capacity to enhance the efficiency of public services and stimulate productivity in multiple sectors. 

			In this context, this study aims to aid understanding of the challenges commonly faced by connectivity deployment initiatives. It begins with an overview and brief analysis of the development of telecommunication infrastructure in Brazil, highlighting both the progress made and the challenges remaining. It then examines a number of recent programmes aimed at expanding connectivity, with particular focus on initiatives such as the Universal Telecommunications Services Fund (Fundo de Universalização dos Serviços de Telecomunicações) (FUST) and projects stemming from the auction of 5G radio frequencies. The research extends to selected international experiences, and best practices for the development of universal service policies.

			Based on this analysis, the study presents recommendations derived from the lessons learned, aimed at improving the planning and implementation of future public policies for the expansion of telecommunication infrastructure. By providing a comprehensive and up-to-date analysis of the strategies for the expansion of telecommunication infrastructure, this work seeks to make a significant contribution to the field of public policy, offering technical guidance to inform governmental decision-making and guide future investments in a sector vital to socio-economic development.

			Section 2 of this report examines the importance of expanding telecommunication infrastructure and outlines the current status of telecommunication infrastructure in Brazil; Sections 3 and 4 discuss public policies for the expansion of telecommunication infrastructure in Brazil and international experiences, identifying best practices and challenges in the implementation of policies to increase connectivity using public funds; Section 5, proposes recommendations for public policies aimed at expanding telecommunication infrastructure; and finally, Section 6 presents a brief conclusion. 

			

			2	Public policies for expanding telecommunication infrastructure: Learning from the experience of Brazil in connecting schools

			2.1	The importance of expanding telecommunication infrastructure: Connecting public facilities 

			The expansion of telecommunication infrastructure is essential for promoting socio-economic development,1 particularly through the connection of public facilities, such as schools, universities, hospitals, and police stations, and serves to democratize access to information and foster social inclusion by facilitating communication, improving social cohesion, and enabling local government to access data about their regions, thereby improving the efficiency of public services.2

			Enhanced connectivity, by facilitating data sharing and access, increases productivity and contributes to the implementation of public policies across multiple sectors. In healthcare, for instance, connectivity improves outcomes by facilitating access to information for both patients and professionals and by enabling online consultations.

			However, bridging the digital divide between those who have access to the Internet and those who do not is crucial for these economic and social benefits to be realized. It is imperative therefore to develop public policies for the expansion of connectivity that are in line with these objectives.

			Specifically in Brazil, efforts to reduce this digital divide are currently centred on public policies aimed at connecting schools, in compliance with legal provisions that prioritize this objective.3 Expanding access in public educational institutions generates a series of direct and indirect benefits for society (see Table 1).

			Table 1: Direct and indirect effects of connecting public schools

			
				
					
					
				
				
					
							
							Direct effects

						
							
							Indirect effects

						
					

				
				
					
							
							Better educational quality

						
							
							Increase in the number of workers with highly developed skills

						
					

					
							
							Increased access to resources

						
							
							Increased demand for goods and services, expanding the workforce

						
					

					
							
							Fostering digital skills

						
							
							Improved labour productivity through skills enhancement and education

						
					

					
							
							Increased educational performance

						
							
							Encouraging technological progress by increasing digital acumen in the workforce

						
					

					
							
							Better opportunities in higher education

						
							
							Technological progress

						
					

					
							
							Greater chances of employability

						
							
							Improving the quality and quantity of inputs

						
					

					
							
							Increased income

						
							
							Increase in gross domestic product (GDP)

						
					

					
							
							Better life quality

						
							
					

				
			

			Source: The Economist. Connecting learners: narrowing the educational divide. Available at: https://connectinglearners.economist.com/data/EIU_Ericsson_Connecting.pdf. Accessed on: October 14, 2024.

			Connecting educational institutions requires a lot more than simply installing infrastructure. More complex projects need to be developed, taking into account factors such as Internet speed per student and the presence of access points in all classrooms to guarantee use for educational purposes, ensuring what is referred to as “meaningful connectivity”.4 It is also essential to ensure that connectivity is made available in a way that is not only continuous and sustainable but also adaptable to the new demands arising from advances in technology.

			Given their complexity, the educational connectivity policies already implemented, as well as those that are in the process of being implemented, offer valuable experience for the development of efficient programmes aimed at expanding the telecommunication infrastructure. In other words, the insights gained from these experiences represent valuable lessons that can be applied to other key public facilities, such as police stations, healthcare centres, and public hospitals, thereby extending the benefits of connectivity to other sectors. 

			2.2	Brazil context and preliminary observations

			In Brazil, various programmes have been implemented to expand the telecommunication infrastructure and ensure that key institutions, especially public schools, are properly connected. However, significant challenges persist, both in terms of the availability of a high-capacity transport network (backhaul) and the coordination of public policies. 

			A primary consideration, therefore, is the availability of backhaul in the municipality where the institutions are to be connected, as its presence significantly reduces connection costs. Data from the National Telecommunications Agency ("Anatel") indicates that 78 per cent of the 5 593 municipalities of Brazil have fibre-optic backhaul.5

			Figure 1: Municipalities with fibre-optic backhaul
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			Source: Anatel. Rede de Transporte. Available at: https://informacoes.anatel.gov.br/paineis/infraestrutura/rede-de-transporte. Accessed on: October 14, 2024.

			Of the 1 213 municipalities without fibre-optic backhaul, only 41.13 per cent are currently part of a public policy that comprises a future commitment to fibre-optic backhaul installation.6 It is crucial therefore to understand the actual availability status of this infrastructure and to attract investment for infrastructure deployment as part of the strategy to expand connectivity.

			One way of helping to facilitate the installation of fixed broadband infrastructure in Brazil would be to address the uncertainties related to the regulatory regime for masts and poles. These structures, which support telecommunication networks and services are owned by the electricity distribution concessionaires. This situation has led to conflicts between sector stakeholders, resulting in higher costs for telecommunication services provision. Although initiatives such as the National Pole Sharing Policy,7 and Decree No. 12,068/20248, as well as related regulatory proposals have sought to resolve these issues, little progress has been made. Solving this problem has the potential to significantly accelerate the rollout of network infrastructure in underserved regions, remote, and hard-to-reach areas, thereby advancing connectivity projects.

			Additionally, implementing the “dig once” policy in Brazil represents another efficacious strategy. The concept, already established under Decree No. 10,480/2020,9 aims to take advantage of infrastructure works on highways, subways, power grids, gas and oil pipelines, and basic sanitation works to simultaneously deploy telecommunication infrastructure. The practice has the potential to reduce network deployment costs by avoiding redundant excavations and overlapping work, while also accelerating network expansion and connectivity. It also has the potential to foster cross-sector cooperation between different infrastructure sectors, allowing projects of differing scopes to be planned in line with local development needs.

			Connectivity policies, however, encounter challenges beyond those relating to network deployment alone. Taking public educational institutions as a reference, which are currently the focus of policies aimed at expanding network infrastructure in Brazil, it is clear from Table 2, that a number of schools connectivity programmes have been implemented over the years.

			Table 2: Examples of federal programmes in Brazil aimed at connectivity

			
				
					
					
				
				
					
							
							Programme

						
							
							Objective

						
					

				
				
					
							
							Programa Governo Eletrônico – Serviço de Atendimento ao Cidadão (“Gesac”)

						
							
							Ensure that all regions of Brazil, especially socially vulnerable communities that do not have connectivity or that have low-quality connectivity, have access to high-speed Internet. 

							Gesac offers two modalities: (i) Internet access points in public facilities, such as schools, libraries and healthcare units; and (ii) free Internet access points via Wi-Fi routers installed in public spaces.10

						
					

					
							
							Programa Banda Larga nas Escolas (“PBLE”)

						
							
							Connect all urban public schools to the Internet using technology that ensures quality, speed and services that boost the development of education in Brazil. 11

						
					

					
							
							Programa de Inovação Educação Conectada (“PIEC”)

						
							
							Provide technical and financial support to schools and basic education networks, with the aim of facilitating the contracting of Internet access services and the implementation of the necessary infrastructure to distribute the signal within the education institutions.12

						
					

					
							
							Nordeste Conectado

						
							
							Expand and internalize telecommunication infrastructure to implement a high-speed Internet network in northeastern Brazil.13

						
					

				
			

			The division of responsibility for education policies in Brazil among federal, state, and municipal government entities has created an environment that fosters the proliferation of multiple programmes with associated problems related to coordination and overlapping efforts, such instances where a single school is covered by more than one policy. In addition, there are frequent overlaps of effort between different policies, with educational programmes seeking to implement telecommunication solutions, while telecommunication policies pursue pedagogical objectives. This lack of alignment often leads to the inefficient use of scarce resources, which could be mitigated if there were effective coordination between the different entities involved in the programmes. 

			Despite these issues of coordination and overlapping efforts, the results are, in principle, noteworthy. From a total of 137 914 public schools in Brazil, only 7 775 remain without Internet access. Of this number, 5 218 are concentrated in the North and 1 841 in the Northeast of Brazil, two of the poorest regions of the country.14 However, these figures should be interpreted with caution as 40 100 schools still do not have adequate technology for fixed broadband access.15 In other words, although approximately 29 per cent of schools are connected, their connections are suboptimal and inadequate for educational purposes.16

			Experience has shown that it is not enough to have a connection, Internet speeds need to reach a certain threshold to ensure effective use, which must be assessed based on the specific needs of each type of public facility. Several points need to be considered in the design of efficient public policies. In particular, consideration should be given to the specific characteristics of each municipality or region, as well as the profiles of each institution and the demand required to achieve public needs. In addition, the federal division of managerial competencies, as well as the internal division of competencies among the Ministries, Secretariats and regulatory agencies involved should also be considered.

			Moreover, while public schools benefit from accessible and structured datasets that facilitate policy analysis and implementation, other crucial public facilities, such as police stations and public hospitals, continue to suffer from a lack of systematic and comprehensive data. This information gap makes it difficult to design effective connectivity policies for these sectors, thereby limiting their potential benefits. To overcome this issue, it is crucial to expand access to detailed connectivity data for these institutions, similar to the datasets already available for schools. Such datasets should include the number of connected and unconnected institutions, Internet speed metrics (upload and download speeds), and infrastructure status. Establishing standardized reporting mechanisms and public databases could significantly improve the planning and efficiency of broadband expansion policies in these critical sectors.

			Another way to make the expansion of network infrastructure viable would be to make intelligent use of the private telecommunications market to provide telecommunication services. In Brazil, for example, the multimedia communication service (SCM) market is relatively fragmented and competitive, with many municipalities having more than one provider.17 This scenario could be used to minimize the resources required to deploy network infrastructure.

			In addition to these points, following precedents established by public policy in Brazil and in line with successful international experiences, the conducting of competitive processes, such as reverse auctions, to allocate the lowest subsidy necessary for the expansion of telecommunication services, has proven to be effective. 

			In addition to conducting competitive processes, it is necessary to guarantee that the minimum service levels defined contractually in line with the needs of each public facility are effectively provided to the entity. This means that the projects must include mechanisms and provisions to ensure the monitoring, maintenance, and continuous improvement of the telecommunication infrastructure over time.

			Implementing projects based on the lowest subsidy accepted in a competitive process does not in itself guarantee the continuity of the public policy. The design of the programme must be structured in such a way as to guarantee the continuity and sustainability of the policy beyond the first contractual cycle, avoiding discontinuity of services, and ensuring that the benefits are long-lasting and adaptable to future technological demands. This requires the existence of stable sources of funding such as, for example, the use of sectoral funds that are of an adequate volume to meet the needs of public facilities in the various sectors. 

			In light of these considerations, this study highlights key aspects of the Brazil context that should be taken into account in the development of fixed broadband connectivity policy, including: 

			•	availability of transport networks (backhaul); 

			•	legal certainty and availability of support infrastructure for the installation of fixed networks (e.g. masts, poles, ducts, and trenches); 

			•	project design tailored to the specific needs of each public facility; 

			•	effective coordination between federal entities and between bodies with specific competencies, such as telecommunications, education, health, public safety, etc.; and 

			•	leveraging of market competition as a tool to reduce information asymmetry in projects and maximize available resources. 

			Although with some nuances, the aspects indicated above are key elements for public policies aimed at expanding infrastructure to provide telecommunication services to public facilities in general, including schools, healthcare centres, hospitals, and public security establishments.

			3	Public policy in Brazil for the expansion of telecommunication infrastructure: Recent experiences

			This section examines recent public policies in Brazil aimed at expanding network infrastructure for broadband Internet access. The goal is to illustrate how the aspects indicated in the previous section are reflected in concrete situations, while also highlighting additional considerations relevant to structuring this type of project.

			For a more precise and standardized analysis of the projects, the focus will be on the sources of funding for the programmes, the intended objectives, and the modus operandi or operational strategies adopted to achieve these objectives. 

			The current context offers a favourable opportunity to ensure the expansion of telecommunication infrastructure in Brazil, given the current availability of resources for this purpose. For example, the 5G Public Notice incorporated an obligation for the 26 GHz band licensees to allocate resources to connect public primary schools and defined the implementation of backhaul as an obligation in the interest of the community.18 Similarly, recent amendments to the FUST legislation have allowed for the effective use of its resources in the expansion of broadband connectivity.

			With the current availability of these resources and taking into consideration the lessons learned from previous and ongoing programmes and policies, a unique opportunity presents itself for the formulation and implementation of more efficient policies capable of guaranteeing the effective expansion of telecommunication infrastructure. 

			Moreover, the analysis of experiences with public connectivity policies, even if they mainly concern schools, can result in the identification of best practices that can be adopted to promote the expansion of telecommunication infrastructure in other types of public facilities. This approach makes it possible to adapt and apply already-tested and proven solutions, increasing the effectiveness of future initiatives.

			3.1	Universal Telecommunications Services Fund – FUST

			3.1.1	General description of FUST

			The Universal Telecommunications Services Fund (FUST) was established in the early 2000s to expand access to telecommunication services. It has been financed by telecommunication companies that contribute 1 per cent of their gross operating revenue.19 However, until recently, the effective use of resources was limited by an interpretation of the FUST regulatory framework.20

			This scenario began to shift in 2020 when legislative changes were made to the rules governing FUST,21 facilitating the use of previously restricted resources. These legislative changes focused on allowing the FUST to be used to support universal broadband access initiatives. 

			Table 3 gives examples of the use of resources in other countries to finance universal access.22

			Table 3: Examples of the use of funds to finance universal access

			
				
					
					
				
				
					
							
							Examples of resources in other countries to finance universal access

						
					

					
							
							Country

						
							
							Source of funds and destination

						
					

				
				
					
							
							South Africa

							Universal Service and Access Fund

						
							
							In order to finance the Universal Service and Access Fund, each holder of a licence to provide telecommunication services is required to make annual contributions23 at a rate of 0.2 per cent of total annual revenues.24

							These resources are aimed at assisting people in need to cover the costs of providing or using broadcasting and electronic communications services; financing the construction or expansion of communications networks in underserved areas; procuring broadcasting and electronic communications network services and access to electronic communications networks for schools and continuing education and training institutions; and establishing and operating broadcasting services, including centres where access to electronic communications networks can be obtained as well as training and payment of staff allowances.25

						
					

					
							
							Argentina

							Universal Service Trust Fund

						
							
							The Universal Service Trust Fund is made up of contributions from telecommunication service providers, who must contribute 1 per cent of the total revenue generated by the provision of their services, minus taxes and fees.

							The funds are earmarked for projects involving access and provision of information and communication technology (ICT) services to groups of users who, due to their special social needs or physical, economic or other characteristics, face limitations in access to services, regardless of their geographical location. This includes infrastructure to provide connectivity in public facilities as well as connectivity in rural areas and areas with geographical conditions adverse to the development of ICT services It also provides financial support for cooperatives and small and medium-sized enterprises (SMEs) that provide ICT services, with a view to expanding and modernizing their networks and building infrastructure to connect the networks of ICT service cooperatives and SMEs to the Federal Optical Fibre Network in addition to carrying out works, projects or technological developments for new deployments, expansion, and modernization of networks that contribute to the development of universal service.26

						
					

					
							
							Canada

							Universal Broadband Fund

						
							
							Universal Broadband Fund resources do not come from tax revenues but directly from contributions made by telecommunication service providers with total annual revenues that are equal to or exceed CAD 10 million.

							The CAD 3.225 billion fund aims to provide financing for a variety of high-speed Internet projects across Canada. It is designed to finance broadband infrastructure projects that will offer Internet speeds of 50/10 Mbit/s, with a focus on rural and remote communities. The fund includes:

							•	up to CAD 750 million for large-scale, high impact projects;

							•	up to CAD 50 million for mobile projects that mainly benefit indigenous peoples, including projects along highways and roads where mobile connectivity is insufficient; 

							•	rapid response resources for immediate start projects that can be completed quickly.27

						
					

					
							
							United States

							Universal Service Fund

						
							
							To supply the Universal Service Fund (USF), telecommunication companies must pay a percentage of their interstate revenues from end users (contribution factor). The contribution factor is adjusted annually on a quarterly basis and can be increased or decreased depending on the needs of universal service programmes.28

							The purpose of the USF is to promote the availability of quality services at fair, reasonable and affordable rates; expand access to advanced telecommunication services throughout the country; ensure the availability of such services to all consumers, including low-income consumers and those living in rural, isolated and high-cost areas, at prices reasonably comparable to those charged in urban areas; (c) expand access to telecommunications and advanced services in schools, libraries and rural healthcare facilities; and ensure equitable and non-discriminatory contributions from all telecommunication service providers support universal service programmes.29

						
					

					
							
							India

							Universal Service Obligation Fund

						
							
							The Universal Service Obligation Fund is financed by telecommunication service providers, that provide 5 per cent of their adjusted gross revenue.30

							These resources provide quality and affordable mobile and digital services in rural and remote areas, guaranteeing non-discriminatory access to mobile and network services, as well as equitable access to the dissemination of knowledge and information.31

						
					

				
			

			Although the objectives of FUST are quite broad, the criteria listed in the legislative amendment indicate that the application of these public funds will prioritize the connectivity of educational institutions: 

			•	It was mandated that a minimum of 18 per cent of FUST's total resources should be allocated to educational establishments;

			•	Beyond the minimal percentage, the legislation prioritized initiatives involving public schools;

			•	The new regulation made it compulsory to provide public schools, especially those located outside urban areas, with broadband Internet access at adequate speeds by 2024.32

			To implement these objectives, the Management Council was established, with a diverse composition that fosters dialogue between its members.33 The functions of the Management Council include the definition of rules on prioritizing projects and ways of allocating resources, analysis of the economic viability of projects, definition of the actions of financial agents, and preparation of competitive processes for granting resources.34

			Provision has also been made for the use of funds through a financial agent. The financial agent is responsible for technical and economic evaluations, selection of proposals, and approval of projects, activities, and initiatives in line with the rules issued by the Management Council. The National Bank for Economic and Social Development (BNDES) plays a central role in the financial structuring of projects and is responsible for granting both refundable (credit-based) and non-refundable support.35

			In addition to the two types of refundable and non-refundable resources, there are also guarantees and tax exemptions available. While the former involves the transfer money in the form of long-term loans,36 the latter establishes an exemption from paying up to 50 per cent of the amount to be paid when contributing 1 per cent of gross operating revenue to FUST.

			It is important to note that although the reverse auction was chosen as the preferred mechanism for the use of resources in the non-refundable mode, for the refundable mode, the financial agent is able to carry out the disbursement of resources in the order in which the projects are presented.37 Moreover, the contracts signed with the beneficiaries of refundable funds do not specify the institutions they are responsible for connecting, limiting them to a generic provision for using the funds to connect schools. These factors can lead to inefficient allocation of the Fund's scarce resources, mainly because they raise concerns in terms of the transparency, effectiveness and efficiency of the projects funded.

			Each funding mode can exert different forms of influence on the structuring of projects, and a thorough analysis by the Management Council of the real needs involved in each type is essential to ensure that the resources allocation mechanism adopted is efficient. 

			In parallel to the regulatory development of FUST, the National Strategy for Connected Schools was established in 2023 to facilitate the articulation and coordination of actions aimed providing connectivity for pedagogical and administrative use in all public schools.38

			
				National Strategy for Connected Schools (ENEC)

				To ensure the objectives outlined above, the following actions have been stipulated:

				•	Provision of electricity supply through access to the public grid or the adoption of renewable energy technologies;

				•	Enhancement of high-speed Internet connectivity through the implementation and maintenance of fibre-optic networks, satellite connections or other services that provide high-speed Internet access;

				•	Procurement of high-speed Internet access services;

				•	Establishment of a wireless network for Internet access on school premises;

				•	Provision of electronic devices and equipment for Internet access;

				•	Technical assistance, monitoring, and maintenance of electronic devices and wireless networks.

				To coordinate the policies and programmes related to these actions, an Executive Committee was established, comprising representatives from the Ministry of Education, the Civil House, the Ministry of Communications, the Ministry of Science, Technology and Innovation, the Ministry of Mines and Energy, Anatel, FNDE, Telecomunicações Brasileiras S.A., BNDES, and the National Education and Research Network.

				Importantly, the Decree establishing the National Strategy for Connected Schools (ENEC) assigned the Ministry of Education responsibility for articulating and coordinating the actions needed to achieve these objectives, in collaboration with the states, the Federal District, and the municipalities.

			

			
				(Continued)

				This provision is fundamental to ensuring the effectiveness and efficiency of the policies implemented. As well as fostering dialogue and cooperation between federal entities, this approach allows public policies to be designed in such a way as to avoid overlapping and redundancy. In this way, for example, telecommunication policies can focus exclusively on telecommunications-related issues, while initiatives aimed at acquiring equipment or training teachers and school administrators can be directed at these specific objectives.

				Furthermore, the Decree creating ENEC provides for its implementation to extend beyond schools to include public facilities linked to other activities, with special emphasis on public healthcare, and promoting the expansion of Internet access in institutions that are essential to the well-being of local communities such as hospitals and police stations.

			

			The following section outlines projects currently in the implementation phase that involve the use of FUST resources.

			3.1.2	The application of FUST resources in practice 

			a)	Projects involving the National Bank for Economic and Social Development (BNDES)

			(1)	Non-refundable funding mode

			Connected Schools Project

			In the non-refundable funding mode, the Connected Schools Project was launched in 2024 to provide broadband Internet access to public schools lacking adequate connectivity, benefiting approximately 500 000 students in 1 396 institutions.39

			The project notice called for the selection of up to three proposals, each covering a batch of schools, and required the installation and maintenance of a complete internal network infrastructure, including transport networks, Wi-Fi routers, structured cabling, and Simet Box system devices for performance monitoring. The solutions implemented were required to guarantee preferably fibre-optic connectivity, ensuring a download/upload bandwidth ratio of 100 per cent and 50 per cent, respectively, and continuous 24/7 operation. 40

			
				Simet Box

				The Simet Box, developed by the Network Information Centre (NIC.br) in Brazil, is an Internet measurement system1 that enables users to evaluate connection quality. In addition to testing the connection speed, Simet supports advanced diagnostics, such as BCP-38 compliance, port 25 monitoring, and DNS quality assessment, among others.

				All the results produced by the measurement can be exported in PDF format and sent to the Internet provider, facilitating user monitoring and increasing their bargaining power with the service provider. For providers, access to the data generated allows potential network problems to be identified early and rectified, enhancing the reliability of the services provided.

				

				
					
							1	Ponto BR Information and Coordination Center. SIMET. Available at: https://simet.nic.br/simetbox.html. Accessed on: 5 December 2024. 


					

				
			

			The successful bidders were selected through a reverse auction, in which Internet providers interested in connecting the school batch lots competed by offering the lowest possible bid for the subsidy offered. The winning bid had to fully cover all costs, including infrastructure adaptations, fees, and complementary services. Within the scope of the Connected Schools Project, the reference values for the cost metrics used in the public notice were based on ‘bottom-up’ models from the National Telecommunications Agency. 41

			The winners of the competitive process were granted 12 months to set up the infrastructure, followed by a 24-month period to provide the connection service. It is noteworthy that the call for proposals notice of the project stipulates that, after the end of this period, all the equipment that is part of the installed internal network must be transferred to the schools free of charge, ensuring the continuity and long-term sustainability of Internet access for students.

			
				Connected Schools Project – Monitoring connectivity

				In addition to establishing the selection of bidders to implement connectivity in public schools, the notice for the Connected Schools Project, also called for the selection of a proposal to monitor this connectivity, conducted through a reverse auction. The winning bidder was required to provide real-time monitoring, with customizable dashboard views and reports, as well as integration with remote management systems via an application programming interface (API). Monitoring would cover both the implementation of the infrastructure and the maintenance and operation services, with periodic reports on management panels and satisfaction surveys with schools and secretariats on the quality of the service.

				Although monitoring is essential, especially during the deployment phase of the infrastructure, the necessity for an additional contract of this type, with a maximum estimated cost of BRL 3 million, is not clear. The Simet Box already offers a simple alternative that can be implemented at no additional cost, without compromising control over the quality of the connection. Furthermore, alternatives already developed under other initiatives, such as that of the Administrative Entity for School Connectivity (EACE), could also be evaluated.

			

			(2)	Refundable funding mode

			Based on the experience of the National Bank for Economic and Social Development (BNDES), the refundable/guarantee mode of FUST is divided into direct and indirect financing, both of which are operated on a recurrent basis.42 Direct financing is earmarked for larger projects, with a capital requirement exceeding BRL 10 million. In this context, the loans granted by BNDES aim to expand connectivity in public schools that are not currently connected to a fibre-optic network, by granting funds for either the construction of transport and access networks, or for the creation of internal networks that include Wi-Fi.

			The schools eligible for connection are defined based on the priorities determined by the FUST Management Council, with support from Anatel. In other words, BNDES does not have discretion to determine which schools will be supported, but rather must follow the list established by the FUST Management Council and process credit operations in the order in which the projects are presented. The amount of credit to be granted is calculated according to the cost references provided in the CG-FUST Project Booklet, while BNDES is responsible for evaluating and determining the amount to be granted.

			Project implementation requires the construction of the necessary infrastructure for the schools, with phased monitoring that links the release of funds to evidence of progress. Acceptable proof includes measurements taken by Simet Box, the submission of "as built" documentation with technical responsibility notes (ART) and georeferenced files, as well as project development reports. To qualify for direct funding, projects must ensure a connection service for 24 months.43

			Indirect financing, in contrast, is targeted at smaller projects, with capital requirements of less than BRL 10 million. This funding mode is operated automatically by a network of BNDES-accredited financial institutions, which are responsible for contracting the credit operation and disbursing the funds to the end clients. Unlike the direct financing mode, the accredited financial institution is in charge of the registration, credit analysis, and assessment of project alignment with programme objectives.

			Indirect financing is primarily intended to provide credit for the acquisition of telecommunication equipment by companies. Eligible items for financing include telecommunication equipment, fibre-optic cable, and associated working capital, limited to 30 per cent of the total financing amount. 44

			
				Lack of competitive processes in both direct and indirect financing modalities

				In both direct and indirect financing, beneficiaries are not required to take part in a competitive process in order to receive the funding subsidy; it is sufficient to demonstrate the compatibility of their project with the macro objectives of the FUST refundable mode. In the absence of a competitive process, the credit to be granted is calculated on the basis of the cost references provided in the CF-FUST Project Booklet. However, relying solely on reference prices without any kind of competition can lead to distortions in the allocation of finite resources. 

				In order to maximize the use of available resources and ensure that the benefits of competitive processes are effectively achieved, it is recommended that processes be designed to include criteria that allow proposals to be submitted for the least amount of resources needed to implement the network infrastructure. This approach would not only encourage efficiency in the use of resources but would also promote better tailoring of solutions to the specific needs of each school, ensuring that funding meets actual local demand.

			

			b)	Non-refundable FUST – Tax waiver – Notice 166/2024/MCOM

			Within the non-refundable FUST mode, but outside the scope of the National Bank for Economic and Social Development (BNDES), the FUST Management Council issued Notice 166/2024/MCOM in 2024, which aims to select connectivity projects for public schools, while offering a counterpart reduction in the contribution to the universal service fund as an incentive.

			The objective of the programme was to ensure both the implementation and maintenance of the school's external Internet connection, as well as guarantee the school's internal connectivity, with technical support provided for 24 months. Providers could sign up to offer Internet services to the schools of their choice according to their location preferences. To facilitate this choice, a list of eligible schools was made available.45

			Adopting the logic of a reverse auction, in the event of competition between two or more bidders competing to connect a given school, the proposal with the highest discount relative to the reference value specified in the public notice, based on EASE forecasts, would be selected. The projects were also required to include an integrated Simet Box for monitoring. At the end of the contract period, the equipment comprising the internal network must be transferred to the schools at no additional cost, ensuring continuity of access. 

			
				Projects developed in Minas Gerais – Minas Comunica and Alô, Minas

				Similar to the FUST tax waiver initiative, the state government of Minas Gerais has developed initiatives that provide tax credits on the circulation of goods and services (ICMS) tax.

				The "Minas Comunica"1 and "Alô, Minas"2 projects aim to expand mobile telephony infrastructure in districts that still lack access to the personal mobile service. To achieve this goal, the state conducted a competitive selection process to select the telecommunications service provider that submits the proposal with the lowest use of ICMS credits for the installation of radio base stations in the designated locations.

				

				
					
							1	Minas Gerais State Department of Finance, Minas Gerais State Department of Planning and Management. Edital Chamamento Público Nº 001/2014. Available at: https://www.mg.gov.br/planejamento/documento/edital-de-chamamento-publico-ndeg-0012014. Accessed on: 11 December 2024.


							2	BRAZIL. Department of Planning and Management of Minas Gerais. Alô, Minas! Available at: https://www.mg.gov.br/planejamento/pagina/gestao-governamental/gestao-de-ti/alo-minas. Accessed on: 4 December 2024. 


					

				
			

			3.2	Resources from the 5G Public Notice

			3.2.1	General description

			The 5G Public Notice required that the winning bidders of certain 26 GHz radio frequency lots would assume the "Commitment to Connectivity in Public Basic Education Schools", allocating approximately BRL 3 billion to carry out connectivity projects in these schools. To manage and direct the use of these resources, the public notice established the creation of two entities.46

			The first of these entities, the Group for Monitoring the Funding of School Connectivity Projects (GAPE), comprises two representatives from the Ministry of Communications, one from Anatel, one from the Ministry of Education, and one representative from each of the winning 26 GHz band bidders. GAPE is responsible for regulating the use of funding resources, including defining the schools and locations served, setting the technical criteria and timetables, and calculating the required funding for each project.47 GAPE also functions as a forum for aligning the priorities of different institutional stakeholders, such as the Ministry of Education and the Ministry of Communications.

			The second entity, the Administrative Entity for School Connectivity (EACE), composed of the operators that won the 5G Auction, is responsible for implementing the projects according the GAPE guidelines. The funds from the 26 GHz band can be used for the installation, construction, acquisition, and distribution of infrastructure and equipment to ensure full connectivity in schools.48

			Anatel's Order No. 2,846/2024 specifies the services that must be included in school connectivity projects funded with resources from the 5G Public Notice, including: 

			•	Provision of broadband access; 

			•	Cost coverage of the external connection service for 24 months; 

			•	Installation of an internal network in all school premises, with Wi-Fi provided for the same period; and 

			•	Provision of electricity for schools without access to the public grid or renewable sources.

			In addition, the Ordinance outlines two ways of implementing the projects that may be adopted by EACE: 

			(a)	Contracting connectivity services from providers present in the regions of the eligible schools, based on a competitive selection process; and 

			(b)	Establishing partnerships with specialized organizations and companies that provide public services.49

			To maximize the impact of the application of funding resources from the 5G Public Notice and avoid overlapping, duplication, and wasting of scarce resources, project preparation requires a close evaluation of existing policies.

			GAPE and EACE have already exercised their prerogatives to implement school connectivity projects, and these experiences can provide valuable lessons for shaping future public policies.

			3.2.2	Completed and ongoing projects

			The 5G Public Notice disbursement of funds was divided into phases, with successive competitive processes designed to expand Internet connectivity in public schools.

			a)	Pilot Project - Phase 1

			Launched in 2022, the Pilot Project (Phase 1) aimed to implement connectivity solutions in 177 public schools.50 Companies were invited to submit technical and commercial proposals for the provision of fibre-optic Internet access in each school unit.51

			In addition to external connectivity, the project required the deployment of a complete internal network, including cabling and Wi-Fi coverage throughout the premises of each school, enabling digital connectivity across all areas, and allowing digital activities anywhere in the school environment. The scope also included an evaluation of the existing electrical network and necessary adjustments, as well as the provision of alternative energy solutions in schools that did not have access to the electrical grid.52

			Companies were required to provide an "As-built" document detailing the work carried out, with essential information such as the name and geographical coordinates of the school, full address, contact details of the person responsible for monitoring the project, reference points, location sketches and floor plans of the areas with connectivity. The plan was required to show the dimensions of classrooms, laboratories, corridors, secretariats, and other common areas, identifying each room and ensuring complete Wi-Fi coverage throughout, accompanied by photographic records.

			The commercial proposals were required to include different terms for the service, with contract options of 12, 24, or 36 months, during which time the company would also be responsible for maintaining the internal network. In addition, the provider companies were required to ensure quality standards defined by EACE, such as latency, monthly availability, and download and upload speeds, which could be monitored to guarantee service excellence.

			To differentiate between proposals, EACE considered factors such as exemption from installation fees, discounts proportional to the volume of contracts, and grace periods for the first monthly service fees. Preference was accorded to proposals that offered the best commercial conditions and technical quality for the long-term sustainability of school connectivity.53 Reference values defined in the Pilot Project for selecting the best offers were mainly based on the experience of the National Research Network (RNP), which will be further discussed below.

			b)	Pilot Project - Phases 2, 3 and 4

			During 2024, Phases 2, 3, and 4 of the Pilot Project were implemented.54 For these phases, EACE issued two types of requests for proposals (RFPs) to contract connectivity services aimed at building a robust and efficient infrastructure to connect schools. The competitive processes were structured to separately select bidders capable of implementing either the external Internet access network, or the internal Wi-Fi network in schools, ensuring that each school received a comprehensive connectivity solution.

			The first RFP, focused on the external Internet access network, established the provision of Internet access primarily through a fibre-optic network to a predefined list of schools. Where necessary, the contractors were responsible for building access networks and providing all the resources necessary for the service to work, such as licences, equipment, and installation and maintenance services. The contract period was set at 24 months from activation, with all related expenses included in the proposed amounts.

			The second RFP focused on the internal network, calling for the installation of a comprehensive Wi-Fi infrastructure in public schools, which were grouped into lots for bidding. The network had to cover all areas of the schools, including laboratories, classrooms, and administrative spaces. Proposals had to include the design, installation, cabling, and commissioning of the necessary equipment, as well as the supply of all materials and electrical fittings where applicable. The system had to integrate the Simet Box and allow remote monitoring and configuration in real-time, guaranteeing control and supervision of the network. The proposal also had to provide real-time information via API on the state of the network, such as alarm visualization and traffic data. For this service, the contract was valid for 24 months, and contractual penalties were established for failure to comply with the activation deadlines or the terms defined between the parties.

			By segregating the work into two separate contracts, it became possible for telecommunications service providers to focus on providing connectivity, while other specialized companies carried out the deployment of internal networks. Although there was a risk of a mismatching between activities, compromising the quality of services to some extent, this arrangement generally increased competition for contracts, which was a positive outcome.

			Finally, it is also notable that, in both cases, the average reference costs outlined in the public notices were based on previous experiences with GAPE and EACE. Specifically Phases 2 and 3, drew on lessons learned from Phase 1, while Phase 4, incorporated insights from the Pilot Project and Phases 2 and 3.

			
				Funding resources from the 4G Public Notice

				In Brazil, in addition to the competitive process financed through the 5G Public Notice, another programme was carried out using resources from spectrum bidding. Using funds from the remaining balance of amounts allocated to the TV and RTV Channel Redistribution and Digitization Process Administrator Association (EAD Seja Digital), as stipulated under Bidding Notice No. 2/2014-SOR/SPR/CD-ANATEL (4G Public Notice),1 a competitive process was structured for the implementation of radio base stations (RBSs).2

				The project sought to extend personal mobile service coverage to 59 underserved rural locations, fostering digital and social inclusion. A public notice was issued to select telecommunications companies to deploy radio base stations with a minimum capacity of 50 Mbit/s and LTE Advanced compliance, facilitating future transition to 5G. Bidder companies were required to submit proposals offering their lowest cost for implementation, with the possibility of receiving up to BRL 1 844 089.03 per location. They were also responsible for ensuring the operation of the radio base stations to support personal mobile service beyond the contract term. The project also required the installation and operation of transport networks (backhaul), either independently or through infrastructure sharing with third parties.

				

				
					
							1	BRAZIL. National Telecommunications Agency. Edital de Licitação nº 2/2014-SOR/SPR/CD-ANATEL. Available at: https://sistemas.anatel.gov.br/anexar-api/publico/portal-publicar/documentos?numeroPublicacao=321512. Accessed on: 4 December 2024. 


							2	TV and RTV Channel Redistribution and Digitization Process Administrator Association. Portal do Leilão 01 de Atendimento a Localidades com SMP. Available at: https://sejadigital.com.br/leilao/. Accessed on: 4 December 2024. 


					

				
			

			3.3	National Research and Educational Network (RNP)

			3.3.1	General description

			The National Education and Research Network (RNP), established in 1989 by the former Ministry of Science and Technology, is a social organization responsible for the Ipê Network, a high-capacity Internet infrastructure designed for academia. Serving as a national backbone, the Ipê Network maintains points of presence in each of the states and in the Federal District of Brazil, as well as connections to global education and research networks in various regions of the world. 

			The RNP oversees the Interministerial Programme for the Development and Maintenance of the National Education and Research Network, in partnership with the ministries for Science, Technology and Innovation, Education, Communications, Health, Defence, and Culture. The RNP infrastructure links more than 1 700 campuses of educational, research, and cultural institutions in Brazil, fostering academic ICT projects and offering specialized training programmes.55

			3.3.2	Internet Connection to Schools Project

			Created in 2022, RNP's Internet Connection to Schools Project aimed to procure telecommunication services to install, activate, operate, and maintain Internet access connections in public schools, preferably using fibre-optic connectivity and with full technical support.56 The connections were required to adhere to specific standards, with download/upload speeds of 100 per cent and 50 per cent, respectively, with no franchise or data speed limitations. As part of the service, each school received a router with 2.4/5 GHz Wi-Fi.57

			For locations where fibre-optic connectivity was not fully available, the project could consider alternative technologies such as connections via coaxial cable, metallic pair, licensed or unlicensed radio frequency, 5G, or satellite systems authorized by Anatel. The proposals were analysed individually for each school, and the bidders were permitted to submit their grouped batch offers, depending on the uniformity of the supply conditions. The selection criteria included lowest price, activation deadline (preferably withing 60 days after the Term of Acceptance is issued), and type of access, prioritizing fibre-optic connectivity, with lower scores for fibre to the home (FTTH) and optical fibre to the curb (FTTC) evaluated. The connection speed was also scored, with preference given to those that reached the ideal connection speed.58 The average amount expected per school was BRL 300 per month, determined by RNP based on market research. 

			The implementation of the project involved the deployment and activation of the connections under the supervision of a school representative and with an activation test carried out on the RNP Activation Portal. The contract was valid for 12 months from activation, and the quality of the connection had to meet minimum availability parameters of 90 per cent.59

			3.4	Rio Grande do Norte – Connected Generation Programme

			In 2022, the state government of Rio Grande do Norte, through the State Secretariat for Education, Culture, Sport, and Leisure and with resources from the National Education Development Fund (FNDE) and the State Treasury, implemented an initiative to connect all public schools to the Internet.60 The lowest price criterion was adopted for bidder selection, subject to minimum quality requirements for the network solution. The maximum subsidy amount specified in the public notice for the programme was determined based on market research with various telecommunication service providers in the region. 

			Under the programme, the infrastructure to be deployed by the winning bidder included a variety of access links, including L2/MPLS, IP broadband, IP 4G/LTE, and satellite technologies integrated with authentication systems for user management. The network was also required incorporate security technologies, such as a firewalls and bandwidth aggregation, ensuring both the flexibility and scalability of the infrastructure. Each school had to be provided with up to two links (primary and secondary) and have the capacity to integrate the new infrastructure into existing networks. At the end of the contract, all the Wi-Fi devices installed had to be donated to the Rio Grande do Norte State Secretariat for Education and Culture.

			To ensure quality control, the contractor was required to maintain a service availability index of over 99.7 per cent, and submit detailed monthly reports. The contract, with a term of up to 48 months, also included advanced technical requirements, such as a double fibre-optic route with no single point of failure and minimum Internet link capacity. Payments were made monthly, with separate amounts determined for initial installation and ongoing operational costs, and the contractor was further obligated to install a monitoring station located at the headquarters of the contractor to oversee the network.

			Table 4: Recent experiences in Brazil with public policies to expand telecommunication infrastructure

			
				
					
					
					
					
					
				
				
					
							
							Project

						
							
							Source of 
funding

						
							
							Objective

						
							
							Bidder selection process

						
							
							Operationalization

						
					

				
				
					
							
							Connected Schools Project

						
							
							Non-refundable FUST

						
							
							Provide broadband Internet access to public schools without adequate connectivity, benefiting approximately 500 000 students in 1 396 institutions

						
							
							Reverse auction

						
							
							The winner of the auction must proceed with the installation and maintenance of the complete internal infrastructure, including transport networks, Wi-Fi routers, structured cabling and the Simet Box for monitoring

						
					

					
							
							BNDES

							Direct
financing

						
							
							FUST refundable

						
							
							Expand connectivity in public schools that are not currently connected to the fibre-optic network

						
							
							There is no competitive process. Selection conducted by the BNDES based on the presentation of projects by the applicants. 

							Projects that require funding of more than BRL 10 million are eligible.

						
							
							The beneficiary of the funds must 

							(i)	build transportation and access networks; or 

							(ii)	create internal networks that include Wi-Fi

						
					

					
							
							BNDES

							Indirect financing

						
							
							FUST refundable

						
							
							Expand connectivity services and strengthen local technology suppliers

						
							
							BNDES-accredited financial institutions select the applicants and contract and grant the credit.

							Projects requiring funding of less than BRL 10 million are eligible.

						
							
							Granting credit for the acquisition of telecommunication equipment by companies.

							The items that can be financed include telecommunication equipment, fibre-optic cables and associated working capital, limited to 30 per cent of the total value of the financing.

						
					

					
							
							Notice 166/2024/MCOM

							(Tax waiver)

						
							
							Non-refundable FUST

						
							
							Select connectivity projects for public schools, offering a reduction in the contribution to the universal service fund.

						
							
							Reverse auction

						
							
							The winner of the auction is required to implement and maintain the school's external Internet connection, and guarantee the school's internal connectivity. 

						
					

					
							
							5G Public Notice

						
							
							Resources from the auction of 5G bands

						
							
							Implementation of connectivity solutions in public schools. 

						
							
							Auction 

						
							
							The spending of funds from the 5G Public Notice auction is carried out in several phases, each with its own particular characteristics. 

							However, in general, in each phase, those selected must promote the external and/or internal connectivity of the educational institution, being responsible for all the necessary steps, including, but not limited to, the construction of access networks (in the case of an external network), cabling, installation of equipment and services, maintenance, etc.

						
					

					
							
							RNP's Internet Connection to Schools Project

						
							
							Resources from the Ministry of Education

						
							
							Ensure that schools are connected to the Internet via a corporate broadband solution

						
							
							Reverse auction

						
							
							Deployment and activation of the connections at the educational institution under the supervision of a representative and with an activation test to be carried out on the RNP Activation Portal

						
					

					
							
							Rio Grande do Norte's Connected Generation Programme

						
							
							Resources from the FNDE and the state treasury

						
							
							Connect all public schools to the Internet, ensuring access to the network for students and teachers

						
							
							Reverse auction

						
							
							The successful bidder must implement a network solution comprising two access links (primary and secondary) and may integrate the infrastructure into existing networks.

						
					

				
			

			4	International public policies for expanding telecommunication infrastructure

			Building on the experiences in Brazil as a reference, this section will examine international public policies aimed at expanding network infrastructure. The focus will adhere to the order presented previously, seeking to understand the source of funding for the programmes, the intended objectives, and the operational approaches adopted to achieve these objectives. 

			4.1	South Africa Connect (SA Connect)

			Launched in 2013 and then renewed in 2021, the SA Connect project was designed to ensure that 80 per cent of government institutions, communities, and homes would have broadband access within three years.61 The programme was structured around three main components: 

			•	Connectivity of government facilities, 

			•	Connectivity of public facilities such as schools and health posts, and 

			•	Home connectivity. 

			To implement these objectives, the Government of South Africa assigned various public and private entities to different aspects of the project.62

			The State Information Technology Agency (SITA) was assigned the role of providing and maintaining connectivity to 14 742 government sites, with a minimum speed of 10 megabits per second (Mbit/s).63

			Private telecommunications operators, as part of their social obligations arising from spectrum allocations, were responsible for connecting schools, healthcare facilities, government offices, service centres, and post offices. These obligations are overseen by the Independent Communications Authority of South Africa (ICASA).64

			Broadband Infraco (BBI) and SENTECH were responsible for providing the necessary infrastructure for home connectivity. The aim was to connect 5.6 million homes through the deployment of 32 055 community Wi-Fi access points.65

			Funding for SA Connect comes from various sources. The Government allocated ZAR 2.4 billion for the implementation of the project in the medium term, including ZAR 1.9 billion in 2024/25 and ZAR 267.4 million in 2025/26. Additional resources include ZAR 200 million allocated through the Presidential Employment Stimulus, ZAR 48 million carried over from the balance of phase 1, and ZAR 219 million from the universal service fund.66

			4.2	Argentina

			4.2.1	Connectivity Programme

			The Connectivity Programme, launched in 2021, was designed to promote the expansion and improvement of network infrastructure for the provision of broadband Internet services in areas with persistent connectivity gaps . The initiative was funded through the Universal Service Trust Fund, which provided partial financing, in the form of a non-refundable financing for eligible projects. This partial financing covered 80 per cent of the fundable investments, with a minimum of ARS 300 000 and a maximum of ARS 30 000 000 per location, while the maximum amount for a project covering more than one location reached ARS 100 000 000. In return, the beneficiaries were obliged to finance the remaining 20 per cent.67

			To be eligible, projects had to cover locations with up to 30 000 inhabitants where the applicant already provided ICT services and, preferably, areas with under 2 000 inhabitants that lacked fixed Internet coverage. Projects were not allowed in areas where there were already other fixed Internet service providers covering at least 5 per cent of the population. Projects were also required to expand network coverage in at least one unserved area, using wired, wireless, or hybrid access technologies, and promote networks compatible with IP protocol, enabling future migration to "All-IP" networks. Projects that successfully passed the first stage of technical and economic evaluation were then submitted to the programme’s directorate for final evaluation.

			4.2.2	Connected Delta Project

			The Connected Delta Project was an initiative funded by the Universal Service Trust Fund to promote fixed Internet connectivity for institutions located in specific areas. Launched in 2020, the programme aimed to stimulate the creation of infrastructure networks that, in addition to providing Internet access to designated institutions, could make it possible to offer Internet services to users located within a radius of 3 000 metres around these institutions.68 State funding covered 100 per cent of specific "bankable investments" through non-refundable grants.

			To be eligible, projects had to be located in the designated areas and include the provision of fixed Internet access services. The proposed planned network had to provide download speeds of at least 10 Mbit/s, while also allowing for the provision of other ICT services. The technology used was at the bidder's discretion as long as it met the coverage and quality requirements.

			Subsidies were awarded through public calls for proposals. In the selection phase, if a provider expressed interest, a period of 10 days was opened for any other interested parties to submit their proposals. If there was another interested party, they were granted an additional 30 days to prepare a proposal. In cases where only one bidder remained interested, the process continued with the technical and economic analysis of the project. The National Directorate for Promotion and Development gave priority to the proposals that requested the lowest amount of non-refundable funding for the proposed area, according to the technology used.

			4.3	Chile

			4.3.1	Connectivity for Education 2011

			In 2011, the Conectividad para la Educación (Connectivity for Education 2011) project was launched, financed by the Fondo de Desarrollo de las Telecomunicaciones (Telecommunications Development Fund),69 to provide selected Chilean schools with Internet access and a range of information technology services aimed at improving educational processes, promoting learning and strengthening teaching practices.

			To implement the project, the Undersecretariat of Telecommunications issued a public notice to select suppliers capable of delivering a data transmission service with Internet connectivity to 11 254 public schools. 70 The public notice stipulated that the bidders had to submit a technical project that included the infrastructure necessary to provide the service for a 24-month period, with connection speeds adapted to the needs of each school.71 Each bidder was free to choose the most appropriate technological solution to enable Internet access in the schools. The proposals were evaluated based on the amount of subsidy requested and the Internet speed offered, in line with the minimum requirements specified in the public notice. For each school, the winning proposal was that which combined the lowest subsidy required with the highest Internet speed offered.72

			4.3.2	Connectivity for Education 2030

			In 2019, a new phase of the Connectivity for Education initiative, entitled Conectividad para la Educación 2030 (Connectivity for Education 2030) was launched. This phase, again funded by the Telecommunications Development Fund, included a non-refundable mode public auction to provide connectivity to schools in the regions of Arica and Parinacota, Magellan, and Chilean Antarctica. The goal was to provide Internet connectivity to 10 086 schools. 73

			In this phase, schools were grouped into zones, and bidders were required to provide connectivity to all the institutions within the zone they sought to serve. This model was designed to also comprise schools located in remote areas or involving greater technical complexity, so that the company responsible for an area would also connect these hard-to-reach institutions.74

			As in the previous phase, the bidders submitted technical proposals with technical projects that detailed the installation of the necessary infrastructure for data transmission services with Internet access, at speeds adapted to the needs of each school. Although each bidder was free to choose the most suitable technology for implementing connectivity, the evaluation of the proposals prioritized specific technologies: fibre-optic networks received the highest score, followed by coaxial cable and asymmetric digital line (ADSL), and others. Projects that offered lower resource consumption, higher speeds, and greater bandwidth for schools scored highest.75

			4.4	Colombia 

			In Colombia, reverse auctions are an important tool being used by territorial entities to expand Internet connectivity. Projects implemented in locations such as Vicente de Chucurí (2022),76 Floridablanca (2018),77 Quindío (2016),78 Barrancabermeja (2011),79 and Antioquia (2021),80 focused on connecting socially significant institutions, such as schools and libraries.

			In general, eligible public facilities were determined in advance, taking into account the specific needs of each institution and the conditions for services installation. In some cases, the institutions themselves defined the technical specifications of the service, which could include different technologies such as fibre-optics, broadband, and radio. In most scenarios, the municipalities estimated the value of the contracts based on market quotations and sector studies to ensure that prices were competitive.

			Funding arrangements varied by programme, with funding generally coming from the municipalities themselves. The criteria for selecting bidders included both technical and financial requirements, with financial cost serving as the main evaluation criterion. The contract was awarded to the lowest-cost proposal, while the government entity could select a single bidder if the value was equal to or below the estimated cost.

			4.5	United States

			4.5.1	Connect America Fund

			The Connect America Fund forms part of broader efforts in the United States to reform and modernize universal service support programmes. Funded by the United States Universal Service Fund, the 2018 programme aimed to expand broadband access in areas with poor connectivity. To achieve this end, a competitive auction was held in which multiple providers bid for financial support to deliver connectivity to more than 700 000 locations across 45 states.81

			Structured with a 10-year term and monthly payments, the programme set incremental coverage goals for the beneficiaries, requiring 40 per cent of locations to be connected by the third year, 60 per cent by the fourth, and 100 per cent by the sixth year. Eligible areas included census blocks where operators had previously declined support, and locations lacking broadband service with minimum speeds of 10 Mbit/s download and 10 Mbit/s upload, respectively.

			The auction accepted proposals at four performance levels, varying in speed and latency, with preference given to low-latency projects and prices comparable to those available in urban areas. To participate, bidders had to demonstrate technical and financial capabilities in a preliminary phase. Successful bidders then submitted additional details, including a letter of credit, in the final phase of the process.

			4.5.2	Rural Digital Opportunity Fund

			The Rural Digital Opportunity Fund was established using Universal Service Fund resources to expand broadband access in areas lacking service and where deployment costs were high. Eligible locations were primarily regions where broadband service with minimum speeds of 25 Mbit/s download and 3 Mbit/s upload was not available.82

			Universal service funding was distributed through a reverse auction in 2020, which allocated subsidies over a ten-year period to encourage the deployment of services. Each area was allocated a fixed subsidy amount to be paid monthly throughout the ten-year period, ensuring a sustained support structure for infrastructure development.

			The project selection process was based on a bidding system for groups of eligible areas. Bidders were required to commit to serving a minimum number of locations specified per group and could choose between four performance categories, which differed in download and upload speeds, data limits, and latency levels. To be awarded funding, bidders had to demonstrate technical, financial, and legal qualifications, as well as operational experience.

			4.5.3	Schools and Libraries Universal Service Support Programme (E-Rate programme)

			Created by the Telecommunications Act of 1996 and still in operation, the E-Rate programme, funded by the United States Universal Service Fund, aims to expand access to telecommunication services for schools and libraries, with a focus on rural and economically disadvantaged areas. The E-Rate programme offers discounts ranging from 20 per cent to 90 per cent on the cost of connectivity services, with the exact rate depending on the level of poverty, measured by the National School Lunch Programme, and the urban or rural classification of the institution.

			E-Rate divides eligible services into two categories: Category 1, which covers data transmission and Internet access services, and Category 2, which covers internal broadband connectivity services. However, not all schools and libraries are eligible; the institution must meet the statutory definitions of "elementary" or "secondary school," operate on a non-profit basis, and receive donations of no more than USD 50 million annually.

			To obtain the E-Rate discount, schools must follow a formal application procedure that begins with the institution submitting a contract proposal to the E-Rate Productivity Centre system. Interested providers then submit their service proposals in a competitive process, and the most cost-effective proposal is selected. The Universal Service Administrative Company (USAC) then evaluates the applicant’s eligibility and the services requested, and then reviews the contract and the competitive process before awarding the subsidy.

			4.6	Indonesia – Palapa Ring project 

			The Palapa Ring project,83 funded through the Universal Service Obligation (USO) Contribution Fund,84 is a backbone network development project designed in 2005 to connect 57 underserved cities and districts in Indonesia through a system of submarine and terrestrial fibre-optic cables. The goal was to provide broadband services with minimum speeds of 10 Mbit/s in rural areas and 20 Mbit/s in urban areas. The project also aimed to promote economic development, particularly in remote regions, by facilitating e-commerce, e-government, online education, and digital health services. In addition, it sought to reduce digital disparities between the different regions of Indonesia and boost the country's digital economy.

			The project was divided into three main packages: West, Central, and East, covering an estimated 8 479 km. It involved the installation of more than 35 000 km of submarine cables and 21 000 km of terrestrial cables, connecting the most extreme regions of Indonesia, from Sabang to Merauke.

			Palapa Ring became the first public-private partnership (PPP) project in Indonesia's telecommunication sector to use the Payment for Availability scheme. Under this scheme, private infrastructure providers finance, build, and operate the network. In return, the Government makes "availability payments" over the operational life of the network, to cover the providers' construction and operating costs and ensure a reasonable profit. This model was adopted to make the project commercially attractive to providers and investors.85

			Implementation of this public policy required complex ministerial coordination. The Ministry of National Development Planning led the overall strategy and oversaw implementation, the Ministry of Communications and Information led the technical assessments and procurement procedures, and the Ministry of Finance conducted financial feasibility studies.

			4.7	Nigeria – Project 774 LG Connectivity 

			Launched in 2024, the Project 774 LG Connectivity initiative is designed to extend Internet access and digital infrastructure to all 774 local government secretariats in Nigeria, promoting inclusive development and improving access to public digital infrastructure across the country.86 The project will be implemented in partnership with state-owned entities Nigerian Communications Satellite Limited (NigComSat) and Galaxy Backbone, leveraging their existing infrastructure.87

			To achieve its objectives, Project 774 LG Connectivity involves investment in broadband infrastructure, including the installation of fibre-optic cables, the development of wireless networks, and the deployment satellite connectivity. This comprehensive approach aims to ensure reliable Internet connectivity in the most remote areas of the country.88

			4.8	Kenya – Universal Service Fund reverse auctions 

			Kenya is expanding its telecommunication infrastructure with resources from its Universal Service Fund (USF). The initiative uses reverse auctions to bring broadband connectivity to rural and remote areas with little or no network coverage. These reverse auctions finance the construction and operation of local networks and the provision of connectivity services to key public facilitiess such as schools, healthcare facilities, government offices, and libraries.

			Eligible operators compete for subsidies provided as non-refundable grants. The selection criteria for priority locations include factors such as proximity to existing infrastructure, population density, socio-economic conditions, and supporting infrastructure, with priority given to areas that are not commercially attractive for private investment.

			The implementation of these auctions follows a structured process:89

			•	Project definition and planning: The Kenya Telecommunications Authority, in consultation with local stakeholders and the telecommunication industry, defines the scope, locations, and details of the projects to be subsidized. The planning process considers defined areas lacking in coverage where commercial operators have shown limited interest.

			•	Preparation of the information package for bidders: Potential bidders receive a detailed information package about the project, eligibility requirements, and conditions for submitting bids. This package includes technical and financial specifications, bid submission procedures, guarantee requirements and, where applicable, the reserve price.

			•	Evaluation and selection of bidders: Bids are evaluated in a technology-neutral manner, focusing on the technical aspects to ensure that the proposed solutions meet the project requirements. The primary criterion for awarding the contract is the amount of subsidy requested by the bidder, with the technically qualified bidder requesting the lowest subsidy being selected.

			The table below summarizes the international experiences presented previously, highlighting their key characteristics. 

			Table 5: International experiences in public policies for expanding telecommunication infrastructure

			
				
					
					
					
					
					
					
				
				
					
							
							Project / 
Country

						
							
							Source of funding

						
							
							Objective

						
							
							Method of selecting bidders

						
							
							Operationalization

						
							
							Main features90

						
					

				
				
					
							
							SA Connect – South Africa

						
							
							Combination of government resources, including ZAR 2.4 billion allocated by the government, ZAR 200 million from the Presidential Employment Stimulus, and ZAR 219 million from the universal service fund

						
							
							Ensure that 80 per cent of government institutions, communities and homes have broadband access within three years

						
							
							Appointment of public and private entities for different aspects of the project

						
							
							Structured in three components: Government Premises Connectivity, Social Obligations Connectivity, and Home Connectivity. SITA connects government sites, private operators connect public facilities, and BBI/SENTECH provide infrastructure for home connectivity

						
							
							•	The types of institution to be connected have been separated into different projects, with specific obligations assigned according to the particularities of each one.

						
					

					
							
							Connectivity Programme – Argentina

						
							
							Universal Service Trust Fund

						
							
							Promote the expansion and improvement of network infrastructure to offer broadband Internet services in unserved areas

						
							
							Call for proposals

						
							
							Those selected must expand network coverage in areas lacking coverage, using wired or wireless access technology, or a combination of the two. They are required to implement networks compatible with the IP protocol, enabling future migration to "All-IP" networks.

						
							
							•	Projects must cover locations with up to 30 000 inhabitants where the applicant already offers ICT services and, preferably, areas with up to 2 000 inhabitants lacking fixed Internet coverage. Projects are not allowed in areas where there are already other fixed Internet service providers with at least 5 per cent of the population served.

						
					

					
							
							Delta Conectado Project – Argentina

						
							
							Universal Service Trust Fund

						
							
							Promote fixed Internet connectivity for institutions in specific zones and users within a radius of 3 000 metres

						
							
							Public calls prioritizing the proposal with the lowest amount of non-refundable funding

						
							
							The winners must implement infrastructure networks with minimum speeds of 10 Mbit/s. 

						
							
							•	A competitive process is initiated if there is more than one interested party to connect a given area in the call for proposals.

						
					

					
							
							Connectivity for Education 2011 – Chile

						
							
							Telecommunications Development Fund

						
							
							Ensure Internet access and IT services for selected schools in Chile

						
							
							Public auction

						
							
							Beneficiaries must implement and provide a data transmission service with an Internet connection.

						
							
							•	The Ministry of Education and the Ministry of Transport and Telecommunications have signed a cooperation agreement to implement the projects, each acting within its own remit.

							•	Adoption of a list of schools to be connected, with the bidder being free to choose which ones to connect.

							•	Establishment of specific guidelines for the monitoring of installation and network works and the provision of the connectivity service.

						
					

					
							
							Connectivity for Education 2030 – Chile

						
							
							Telecommunications Development Fund

						
							
							Connecting 10 086 educational institutions, including remote areas

						
							
							Public auction

						
							
							Those who were selected were required to install the necessary infrastructure for the data transmission service with Internet access, with the speed adjusted according to the specific needs of each school.

						
							
							•	The Ministry of Education and the Ministry of Transport and Telecommunications signed a cooperation agreement to implement the projects. Each Ministry acts within its own remit.

							•	Adoption of predefined geographical zones, with the bidder being required to connect all the institutions located within it.

							•	Agents' proposals are evaluated on the basis of various technical criteria.

						
					

					
							
							Reverse auctions – Colombia

						
							
							Local/municipal resources

						
							
							Connecting relevant institutions such as schools and libraries in rural and disadvantaged areas

						
							
							Reverse auctions

						
							
							Those selected must implement and maintain connectivity infrastructure in designated public facilities, such as schools and libraries. Obligations may include the installation of different technologies such as fibre-optics, broadband, and radio, according to established technical specifications.

						
							
							•	Beneficiary institutions have the opportunity to define their connection needs.

							•	In the auctions held, it is expected that there will be competition, but if only one bidder comes forward, it can be selected if the amount offered is lower than the estimate for the project.

							•	The beneficiary of the subsidy must submit reports on the installation of the access point and is subject to inspection visits. May be required to provide a tool for monitoring the contractual objective.

						
					

					
							
							Connect America Fund – United States

						
							
							Universal Service Fund

						
							
							Expand broadband access in areas of low connectivity

						
							
							Reverse auction

						
							
							Winners of the auction must expand broadband access in designated areas, meeting gradual coverage targets: 40 per cent of locations connected by the third year, 60 per cent by the fourth and 100 per cent by the sixth year. They must meet the proposed performance levels in terms of speed and latency.

						
							
							•	Candidates must have proven experience and competence in telecommunications to take part in the auction.

						
					

					
							
							Rural Digital Opportunity Fund – United States

						
							
							Universal Service Fund

						
							
							Expand broadband access in areas with no service and high implementation costs

						
							
							Reverse auction

						
							
							The winning bidders must implement broadband services in the designated areas, meeting the minimum number of locations indicated per group. They must comply with the chosen performance categories, which vary in download and upload speeds, data limits and latency levels.

						
							
							•	Applicants must have at least two years' proven experience in providing broadband services to take part in the auction.

						
					

					
							
							E-Rate – United States

						
							
							Universal Service Fund

						
							
							Facilitating access to telecommunication services for schools and libraries in rural and economically disadvantaged areas

						
							
							Reverse auction

						
							
							The selected providers must supply connectivity services to eligible schools and libraries, meeting the technical and cost specifications agreed in the competitive process.

						
							
							•	Beneficiary institutions actively participate in the grant application process.

						
					

					
							
							Palapa Ring – Indonesia

						
							
							Universal Service Obligation Contribution Fund

						
							
							Develop backbone networks to connect 57 cities and districts lacking connectivity, offering broadband of 10 Mbit/s in rural areas and 20 Mbit/s in urban areas.

						
							
							Public-private partnership (PPP) with Payment for Availability model

						
							
							Divided into three packages (West, Central and East). Private providers finance, build and operate the network, receiving payments from the government during the operational life of the assets.

						
							
							•	The Ministries of Planning, National Development, Communication and Finance will play complementary roles in structuring public policy.

						
					

					
							
							Project 774 LG Connectivity – Nigeria

						
							
							Federal funds

						
							
							Expand Internet access and digital infrastructure to all 774 local government secretariats in Nigeria

						
							
							Direct implementation by the government through designated agencies

						
							
							Collaboration between the Federal Ministry of Communications, Innovation and Digital Economy, Nigerian Communications Satellite Limited and Galaxy Backbone to install broadband infrastructure, including fibre-optic cables, wireless networks and satellite connectivity

						
							
							•	Taking advantage of the existing telecommunication infrastructure of state-owned companies.

						
					

					
							
							Universal service fund reverse auctions – Kenya

						
							
							Compulsory contributions from licensed operators, government appropriations and donations

						
							
							Promote the deployment of communications infrastructure and services in rural, remote and underserved areas

						
							
							Reverse auction

						
							
							Various programmes, including expansion of the mobile phone network and development of community broadband networks. Work with operators to identify coverage gaps and determine the scope of investment required

						
							
							•	Consultations are held with local stakeholders and the telecommunications sector to define the scope, locations and details of the projects.

							•	Bids are evaluated in a technology-neutral way, with the main criterion for award being the lowest amount of subsidy requested.

						
					

				
			

			5	Recommendations

			Drawing on the experiences presented earlier, this section highlights the main challenges that need to be addressed when designing public policies for the development of telecommunication infrastructure. It also discusses the main issues that need to be considered to structure effective and efficient policies. For each of the topics covered, specific recommendations are presented on how to adequately address the challenges identified.

			5.1	Planning phase

			5.1.1	Reducing information asymmetry on subsidies - assessing the connectivity of public facilities

			In planning the expansion of telecommunication infrastructure to connect public facilities, several critical issues must be addressed to ensure effective public policy. 

			A comprehensive assessment of the current connectivity situation of these institutions is essential. This assessment must account for the different profiles of public facilities, each with specific needs that require tailored solutions. Typical profiles include:

			•	Institutions located in areas without access to transportation networks, the required implementation of infrastructure possibly entailing substantial investments to establish connectivity;

			•	Public facilities located in areas near transport network terminals, but where the creation of a last-mile network requires significant investment;

			•	Institutions that already have access to fixed broadband, but that are operating at speeds that are insufficient to meet their needs due to network limitations; 

			•	Institutions where, given the adequacy of existing infrastructure, quality Internet connectivity can be achieved simply by subscribing to improved service packages.

			Given this diversity of needs, those responsible for managing resources must have access to detailed and reliable information that allows them to fully understand the specifics and requirements of each institution, and to group them into categories with similar needs. This will allow for more accurate estimates of costs and benefits, making it easier to prioritize services according to resource availability.

			It is also important to try to estimate the social impact of investing in each category of facilities. Ideally, information such as the number of users served, the level of the Human Development Index (HDI) in the project area, and potential community externalities are important in assessing the relevance of each project. As will be seen below, this information should be used to guide the prioritization process.

			To enable informed and effective planning, key data should include: 

			•	georeferenced locations of existing networks and public facilities to be connected; 

			•	the specific needs of each institution, considering factors such as the number of beneficiaries, the purpose of the connection, the size of the facility, and internal network status; 

			•	current or planned coverage provided by other infrastructure expansion initiatives in the target area; 

			•	characteristics of the current services, including connection speeds where applicable; 

			•	details of termination points and access to transport networks; 

			•	availability of a fibre-optic access networks; and 

			•	information on current service contracts, where available, to supplement the above data. 

			
				Lessons from the experience of Brazil

				Tools such as Anatel's Data Panel1 and the Connected Education Meter2 can be adapted and implemented in other countries seeking to expand the telecommunication infrastructure of public facilities, promoting greater transparency and the creation of more effective and efficient connectivity programmes.

				Anatel's Data Panel consolidates a wide range of information, including:

				•	Connectivity in public educational institutions; includes data on the total number of schools; schools without Internet access; the distribution of schools without Internet in urban and rural areas; schools without access to electricity; and the evolution of the number of disconnected schools over time. 

				•	Transport network data: Information on the availability of fibre-optics throughout the national territory, including the number of providers operating with this technology, with municipal-level detail.

				•	Projects financed by FUST: Information on the ongoing projects financed through the Universal Telecommunications Services Fund (FUST).

				The Connected Education Meter, compiles data collected from the public schools that have installed the Simet Box, providing information on the quality of Internet connections, with detailed information on download and upload speeds, as well as the installed bandwidth per student.

				

				
					
							1	BRAZIL. National Telecommunications Agency. Painel de Dados. Available at: https://informacoes.anatel.gov.br/paineis/infraestrutura/conectividade-nas-escolas. Accessed on: 20 December 2024. 


							2	BRAZIL. Ministry of Education. Medidor Educação Conectada. Available at: https://medidor.educacaoconectada.mec.gov.br/. Accessed on: 19 December 2024.


					

				
			

			In addition, the active participation of institution leaders, public authority managers, and representatives from the sectors served by public facilities and institutions is essential, both for implementation and in the strategic planning of resource allocation to telecommunication services. Establishing a structured process for gathering input from these stakeholders can reduce information asymmetries and guide the formulation of public policies that are more targeted, efficient, and responsive to the actual needs of the institutions, thereby increasing the positive impact and sustainability of efforts to expand connectivity.

			
				Lessons from the experience of Brazil

				Alô, Minas Project – Public call for participation of municipalities

				The Alô, Minas Project offers an important lesson on how to assess the real needs of public facilities and institutions before designing and structuring a public policy to expand telecommunication infrastructure. Prior to selecting the municipalities and districts to be served and structuring the rules underpinning the programme, the state government of Minas Gerais, through the State Secretariat for Planning and Management, issued a public call inviting municipalities to express interest in participating in the Alô, Minas project. Following this expression-of-interest phase, the Coordinating Committee evaluated the submissions and made the final selection of the participating districts and localities. The selection was guided by established criteria to guarantee that services are tailored to the regional needs and that resources are allocated effectively.1

				

				
					
							1	BRAZIL. Government of the State of Minas Gerais. Edital de Chamamento Público Nº 01/2020 (Processo SEI nº 1500.01.0039228/2019-39). 2020. 


					

				
			

			
				Lessons from international experience

				E-Rate and the active participation of institutions

				Under the E-Rate programme, the active participation of schools and libraries in the grant application process provides significant benefits in expanding connectivity in a way that effectively meets local needs.1 By requiring the applicant institutions to complete a form specifying the desired services from a list defined by the programme, the E-Rate programme enables:

				•	Reduced implementation costs: Because the institutions directly identify their own needs, the programme reduces administrative costs and optimizes project preparation, allowing for a more efficient use of resources;

				•	Services tailored to local needs: Individualized service requests and specifications ensure that connectivity solutions are more effective and better aligned with each institution’s actual usage, maximizing the impact of connectivity investments; and

				•	Facilitating of a more efficient provider selection process: Clear detailing of requirements, encourages providers to submit competitive and tailored proposals, making comparisons easier and improving value for participating institutions.

				

				
					
							1	UNIVERSAL SERVICE ADMINISTRATIVE CO. Step 1: Competitive Bidding. Available at: https://www.usac.org/e-rate/applicant-process/competitive-bidding/. Accessed on: 24 December 2024.


					

				
			

			
				(Continued)

				The experience of Colombia

				In Colombia, the institutions benefiting from the universal service project have the opportunity to identify and define their specific needs regarding connection quality and the equipment required for connectivity.1 Similar to the E-Rate model in the United States, this participatory approach makes it possible to accurately evaluate the costs involved in the competitive processes based on actual, documented needs. As a result, the resources invested are better aligned with the conditions and priorities of each region.

				The experience of Kenya

				In the reverse auctions conducted through the universal service fund, consultations with local stakeholders and the telecommunications sector help to define the scope, locations and specific details of the projects to be subsidized, thereby reducing information asymmetries surrounding the granting of the subsidy.2

				

				
					
							1	COLOMBIA. Seleccion Abreviada por Subasta Inversa SASI-SVCH-SDSC-202-2022: Suministro de Materiales, Equipos y Prestación del Servicio de Internet para Garantizar la Conectividad en las Sedes Educativas Rurales del Municipio de San Vicente de Chucurí-Santander. 2022, pp. 8-13. 


							2	KENYA. Communications Authority of Kenya. Universal Service Fund (USF): Framework. Available at: https://www.ca.go.ke/sites/default/files/CA/Universal%20Access/Universal-Service-Fund-Framework.pdf. Accessed on: 19 December 2024, pp. 11-13.


					

				
			

			
				Best practices for assessing and reducing information asymmetry

				•	Assess the current connectivity situation of public facilities, taking into account the specific needs of each institution;

				•	Classify institutions into profiles to better target investment needs, such as those lacking access to transport networks, those with insufficient access to broadband, those with transport infrastructure but requiring last-mile network infrastructure, and those that can improve their connectivity simply by upgrading to new service packages;

				•	Engage institutional leaders, public managers and local representatives to minimize information asymmetries and promote the development of more efficient and effective policies tailored to the actual needs of the institutions and public facilities.

			

			5.1.2	Articulation and coordination of public policies

			To avoid the problem identified in Brazil of overlapping and lack of coordination between public policies, and ensure the full benefits of connectivity, there must be close coordination, even at the planning stage, between telecommunication policy and policies implemented by other government entities and stakeholders.

			In this way, each policy can focus on its specific theme according to the expertise of its managers, avoiding overlaps and ensuring that they complement each other in a coordinated way. Without such integration, there is a risk of duplication of effort, either in the provision of basic connectivity or in the provision of resources, services, training, and equipment that enable the effective use of connectivity in social institutions and facilities.

			
				Lessons from the experience of Brazil

				Complementarity and coordination between ENEC, GAPE and EACE

				In Brazil, for example, the effective coordination between the National Strategy for Connected Schools (ENEC) Executive Committee, GAPE and EACE can provide an interesting model for mitigating problems of overlapping efforts and ensuring coordination between projects. The ENEC Executive Committee, with its inter-ministerial and multi-sectoral composition, can facilitate articulation between different stakeholders. Gape, with its multi-sectoral composition, allows inclusion of different perspectives and needs, resulting in more comprehensive and inclusive planning. Gape also has the capacity to clearly define the scope of each project, avoiding redundancies and optimizing resources. On the other hand, by taking responsibility for project implementation, EACE can act to guarantee the integrity and cohesion of initiatives, ensuring that public policies with similar objectives do not overlap. This approach guarantees the complementarity of projects, maximizing their impact and efficiency.

			

			
				(Continued)

				Experiences from the projects carried out with resources 
from the 5G Public Notice

				In the projects developed by GAPE and organized by EACE, the public notices were divided into three specific themes: (i) provision of Internet access services via satellite,1 (ii) supply, implementation and external terrestrial network services,2 and (iii) requests for proposals for the supply of IT equipment.3 The segmentation is strategic as it ensures that each contract is managed by a specialist in the corresponding area, ensuring a higher quality of service. It also promotes clarity in the contracting process and makes it easier to monitor and evaluate each service independently, thereby strengthening the technical focus and integrity of the projects. 

				Despite this care, an analysis of the public notices for Phases 2 and 3 of the programmes revealed that there was no clear mechanism to avoid overlap with other connectivity expansion policies. The lack of explicit guidelines to avoid this duplication may lead to coordination problems and overlaps between the projects being developed, resulting in an inefficient use of resources that are already very limited.

				FUST – Tax waivers and Alô, Minas: Avoiding overlapping policies

				In order to avoid overlaps in public connectivity policies, the public notice for the FUST tax waiver project stipulates that if a school is found to be already covered by commitments from other Anatel policies or initiatives at the federal, state, district or municipal level, the applicant may replace it or exclude that school from the project.4 In the Alô, Minas state project, the terms of reference stipulated that the target locations must not be covered by other Anatel programmes.5

				

				
					
							1	BRAZIL. School Connectivity Management Entity. RFP – Solicitação de Proposta para fornecimento de Serviços de Acesso a Internet via Satélite em Escolas. Available at: https://sistemas.anatel.gov.br/anexar-api/publico/anexos/download/19ab1bd88ee38fbcecb0bbb55592b5c6 . Accessed on: 24 December 2024. 


							2	BRAZIL. School Connectivity Management Entity. Especificação Técnica para Contratação de Serviços de Conectividade em Escolas (RFP). Available at: https://sistemas.anatel.gov.br/anexar-api/publico/anexos/download/b44c4425146c21f812fca346425f07c9. Accessed on: 24 December 2024.


							3	BRAZIL. School Connectivity Management Entity. RFP – Solicitação de Proposta para o fornecimento de Equipamentos de Informática e Acessórios. Available at: https://sistemas.anatel.gov.br/anexar-api/publico/anexos/download/005b7a9f98018f3f72028ae981d91e69. Accessed on: 24 December 2024. 


							4	BRAZIL. Ministry of Communications. Edital nº 166/2024/MCOM. Available at: https://editalfust.mcom.gov.br/static/SEI_11818370_Edital_166.pdf. Accessed on: 4 December 2024. 


							5	BRAZIL. Department of Planning and Management of Minas Gerais. Alô, Minas! Available at: https://www.mg.gov.br/planejamento/pagina/gestao-governamental/gestao-de-ti/alo-minas. Accessed on: 4 December 2024.


					

				
			

			
				Lessons from international experiences

				Complementary experiences and ministerial coordination in Chile

				In Chile, in addition to the Connectivity for Education 2030 Programme, complementary initiatives have been implemented to strengthen digital and educational access in educational institutions. Among these initiatives is the Connected Classrooms project, which provides schools with computing equipment to enable the use of technology in the classroom. Another initiative, Applied Robotics, provides robotics materials and supports the training of teachers and staff to effectively use these resources in the classroom. The Universal Access Technology for Education project provides technology equipment, digital educational resources, and accessibility tools to expand inclusive learning.1

				In addition, the Ministry of Education and the Ministry of Transport and Telecommunications signed a cooperation agreement to implement the Connectivity for Education 20112 and Connectivity for Education 2030 projects.3 Each of these Ministries has committed to actively participate in the design and implementation of bidding processes to improve connectivity in educational institutions, thereby strengthening the country's digital educational infrastructure.

				Ministerial coordination in Indonesia

				In the Palapa Ring Project in Indonesia, three ministries play complementary and essential roles in shaping public policy:4

				•	The Ministry of National Development Planning leads the strategy and oversees implementation, ensuring that the project is aligned with development goals;

				•	The Ministry of Communications and Information conducts the technical assessments and procurement process, ensuring that the technical specifications are appropriate, and that the infrastructure meets the needs of the telecommunications sector; and

				•	The Ministry of Finance conducts financial feasibility studies to ensure the economic sustainability of the project and optimize the allocation of resources.

				

				
					
							1	These programs can be accessed at: CHILE. Ministry of Education. Iniciativas Anteriores. Available at: https://www.innovacion.mineduc.cl/iniciativas/iniciativas-anteriores. Accessed on: 24 December 2024.


							2	CHILE. Undersecretariat of Telecommunications. Bases Especificas Concurso Publico para la Asignacion del Servicio de Transmision de Datos con Acceso a Internet del Proyecto "Conectividad para la Educacion" Correspondiente al Programa Anual de Proyectos Subidiables del Año 2011 del Fondo de Desarrollo de las Telecomunicaciones. Available at: https://www.subtel.gob.cl/images/stories/articles/subtel/asocfile/proy_conectividad_educacion_bases_especificas_concurso_fdt_be_2011_02.pdf. Accessed on: 11 December 2024, p. 7. 


							3	CHILE. Undersecretariat of Telecommunications. Bases Específicas Para El Concurso Público "Conectividad Para La Educación 2030", Code: Fdt-2019-04. Available at: https://www.subtel.gob.cl/wp-content/uploads/2020/05/CpE_Res_Afecta_02_2020_SUB_TELECOMUNICACIONES_Total_Tramitacion.pdf. Accessed on: 5 December 2024, p. 2. 


							4	Pathways For Prosperity Commission; Blavatnik School of Government; University of Oxford. Indonesia: Fibre-optic cables across an archipelago – Palapa Ring Project. Digital Economy Kit case study. Available at: https://pathwayscommission.bsg.ox.ac.uk/sites/default/files/2019-11/Indonesia_Palapa_Ring_Project.pdf. Accessed on: 4 December 2024, p. 2.


					

				
			

			
				Best practices

				•	Coordinate telecommunication policy with policies of other government entities and stakeholders to ensure that each acts in a complementary manner, avoiding overlaps and optimizing the use of connectivity resources.

			

			5.1.3	Definition of public facilities into individual units or grouped lots

			Once the data has been collected, the targets for the telecommunication infrastructure expansion programme should be defined. The target groups can be organized in different ways and may vary in size, depending on local needs and the criteria established by the resource managers. 

			From an economic perspective, this flexible approach to grouping allows for more precise cost estimates and specific planning for tailored resource allocation. Depending on how the groups are structured, it also favours the adoption of competitive mechanisms, leading to efficiency gains. It also makes it easier to identify local synergies with existing networks, allowing a more accurate assessment of the net present value (NPV) of projects. From an operational point of view, grouping can make it easier to connect other public sector facilities, for example, the infrastructure implemented to connect a school can also be used to serve a nearby healthcare centre.

			Larger groupings can generate operational savings in resource management by leveraging existing administrative units and maximizing economies of scale and scope. These groupings facilitate the creation of networks that can serve multiple nearby public facilities and allow for cross-subsidization between institutions with different profiles. On the other hand, smaller groupings offer greater precision in the allocation of subsidies, stimulating competition and allowing for more detailed prioritization. However, smaller structures can lead to higher administrative costs, such as for managing multiple contracts, and reduce the economies of scale and scope.

			Consideration should also be given to the possibility of not grouping facilities at all, allowing the competitive process to identify and determine which institutions will be part of the project. In this model, each interested party would be free to bid individually for the institution it wants, allowing spontaneous groupings to emerge based on market conditions.

			Taking into account regional and local specificities, it is important to recognize that all of these models can be appropriate depending on the circumstances. Therefore, to best use resources, it is important to distinguish the cases in which it is most appropriate to use different financing instruments, such as non-refundable grants and refundable loans. Proper planning by the public policy institutions, in line with the recommendations contained in this paper, will enable the design of a robust strategy that adapts to local demands for the full expansion of telecommunication infrastructure.

			
				Lessons from international experience

				The experience of Chile with individual units and clusters

				In Chile, the Connectivity for Education Project provides a valuable reference for defining the grouping of institutions to be served in connectivity initiatives. In 2011, the project adopted a competitive model based on a specific list of schools, in which each institution to be connected to the internet was identified in the public notice. Interested companies could submit technical and commercial proposals for the schools of their choice, freely creating groupings of institutions to be served.1

				For the Connectivity for Education 2030 Programme, the model was refined to cover predefined geographical zones where full service became mandatory. Companies submitting bids were required cover all schools within each designated zone, without limiting service to only the most accessible institutions or those with the lowest infrastructure costs.2 This approach is intended to encourage the inclusion of remote and more technically complex schools, ensuring broader and more equitable coverage so that institutions in less accessible areas also benefit from connectivity.

				

				
					
							1	CHILE. Undersecretariat of Telecommunications. Bases Especificas Concurso Publico para la Asignacion del Servicio de Transmision de Datos con Acceso a Internet del Proyecto "Conectividad para la Educacion" Correspondiente al Programa Anual de Proyectos Subidiables del Año 2011 del Fondo de Desarrollo de las Telecomunicaciones. Available at: https://www.subtel.gob.cl/images/stories/articles/subtel/asocfile/proy_conectividad_educacion_bases_especificas_concurso_fdt_be_2011_02.pdf. Accessed on: 11 December 2024, pp. 16-19.


							2	CHILE. Ministry of Education. Preguntas Frecuentes Nº2 Etapas de Selección y Suscripción del Convenio. Available at: https://docs.google.com/document/d/1dcUKNs10iRbfN-7GktBrO8tjE5tqXj58/edit?usp=sharing&ouid=101364958160362078022&rtpof=true&sd=true. Accessed on: 5 December 2024, p. 6.


					

				
			

			
				Best practices

				•	Grouping institutions facilitates more accurate cost estimation, allows targeted planning of resource allocation, and promotes efficiency through competitive mechanisms and by leveraging local synergies with existing networks.

				•	Adjust the size of target clusters according to local criteria and needs, allowing flexibility for operational economies of scale in larger regions or greater precision in allocating subsidies in smaller regions.

				•	Evaluate and select the most appropriate funding disbursement method for each type of cluster.

			

			5.1.4		Where to prioritize the use of resources

			The resources available to expand telecommunication infrastructure are necessarily finite, and it is essential to make strategic decisions about how to prioritize projects. This includes determining which institutions should be served at the expense of others. In parallel with the discussion on the most efficient allocation of investments, prioritization must consider the potential for lower subsidies to encourage investment and services in regions where there are no, or insufficient, connectivity standards to meet the needs of the institutions and communities to be served.

			In this context, it is important to allocate some of the resources to areas with projects that, despite having a low negative NPV, have a high potential impact on local institutions and communities (i.e. the best cost-effectiveness ratio). In regions with these characteristics, modest subsidies can unlock significant private investment, thereby extending the reach of public resources. This helps to ensure that public resources have the greatest social impact in the shortest time. Projects in regions with this profile have the potential to multiply the benefits of public policy, both for the people directly served by the institutions and for the surrounding communities.

			Institutions with different profiles may require specific approaches to the use of resources. In Brazil, for example, ENEC allows policy-makers to harmonize higher investments to reduce regional disparities and promote connectivity in public schools in remote areas. In this way, in addition to the strategy of maximizing impact, part of the resources can be set aside for more expensive projects in more isolated regions.

			
				Lessons from international experience

				An innovative experience in Chile

				Between 1995 and 2002, Chile implemented a cost-benefit methodology in competitive processes for universal service funds. To establish the criteria for selecting and prioritizing the projects that would benefit from public subsidies, a three-step methodology was defined. In the first step, the Undersecretariat of Telecommunications calculated the NPV of each project and selected those with an NPV equal to or less than zero. Next, the Undersecretariat estimated the social NPV of each project by evaluating the costs and benefits generated for the economy as a whole; at this stage, only projects with a social NPV equal to or greater than zero were considered. Finally, projects with a negative NPV but a positive social NPV were considered eligible, with the maximum subsidy equal to the amount calculated in the first step. A ranking was then established that classified projects based on the social return relative to the subsidy required to be granted.

				The results of this approach demonstrate its effectiveness: the gap between the population without access to telecommunication services fell from 15 per cent 1994 to 1 per cent in 2002. For every USD 1 of subsidy offered, the private sector invested USD 20 of its own resources, most of which was used to develop additional services not included in the competitive processes.1

				

				
					
							1	PEREIRA NETO, Caio Mario da Silva. Universal access to telecommunications in developing countries: the case of Brazil. 2005. 1 v. Thesis (Doctorate) - Law School, Yale Law School, New Haven, 2005; WELLNIUS, Bjorn. Closing the Gap in Access to Rural Communications: Chile 1995 - 2002. Washington: The World Bank, 2002.


					

				
			

			
				Best practices

				•	Prioritize service to institutions in areas lacking adequate telecommunication infrastructure, where lower subsidies can encourage private investment, maximizing the impact of public resources. in other words allocate resources first to projects with low negative NPV that have the potential for high social impact, benefiting both targeted social institutions and facilities and neighbouring communities;

				•	Conduct studies to estimate required subsidies and define priorities that maximize social impact, using objective criteria in a reasoned and transparent manner, ensuring that the allocation of resources meets the objectives of the public connectivity policy.

			

			5.1.5	Defining the maximum expected subsidy value for each lot or unit

			It is recommended that programme managers estimate the maximum expected subsidy value for each lot or unit. This estimate is essential for guiding prioritization and to setting subsidy limits, thereby minimizing the risk of over-allocating resources to regions with limited competition.

			Two main approaches can be adopted. The first involves the use of reference values, which allow an average to be calculated for the cost of providing telecommunication services within the area of each benefiting institution. This approach considers prevailing operating costs along with an estimated incremental value for required investment in new networks and equipment. Although this approach is less precise, it approximates the maximum cost of connecting each institution or lot. This strategy is generally more appropriate for loss-making projects that lack additional revenue streams that could help make the initiative economically viable. Its focus is not on determining the exact cost, but rather on estimating the subsidy needed to make the connection feasible, recognizing that the final estimate may be higher than the amount of subsidy actually required.

			
				Lessons from the experience of Brazil

				Average costs of the 5G Public Notice

				In the FUST-funded Connected Schools Programme, the use of the average cost of the Pilot Project funded by the 5G Public Notice as a reference simplifies the formulation of public policies,1 but may overlook important local variables. This one-size-fits-all approach can lead to underbudgeting in remote areas that require more infrastructure, or overbudgeting in locations with fewer needs, both of which can negatively affect the competitiveness of the auction. It may also limit the use of solutions that are more adapted to local conditions.

				The results of the Pilot Project revealed weaknesses in the cost estimates: while EACE estimated a costs of BRL 44.1 million, the actual execution amounted to BRL 28.4 million, only 64 per cent of the original forecast.2 To avoid these discrepancies, it is essential that costing methodologies consider regional factors such as geographical access, existing infrastructure and local conditions. This adjusted approach allows for a more efficient allocation of resources, ensuring greater impact of investments in public connectivity and promoting greater equity in the services provided to institutions.

				

				
					
							1	BRAZIL. Management Council of the Universal Telecommunications Services Fund. Diretrizes para Abertura de Edital de Projeto Não Reembolsável – 1- Orçamento Geral da União. Available at: https://sei.mcom.gov.br/sei/modulos/pesquisa/md_pesq_documento_consulta_externa.php?6Uv5uwX8twom2tIfDraWHfmFaCqsVc8g_m59-bJGZwCiJ85X7XMKU3eL9jDrrvlwsXTCTDbUBQJNOEY3Wi0LuqACeDnENLsQKl2HD1Gm4Rl___gHW5Zv_6IBnhjbxNmN. Accessed on: 24 December 2024, p. 4. 


							2	BRAZIL. National Telecommunications Agency. Informe nº 2/2023/GAPE. Available at: https://sei.anatel.gov.br/sei/modulos/pesquisa/md_pesq_documento_consulta_externa.php?8-74Kn1tDR89f1Q7RjX8EYU46IzCFD26Q9Xx5QNDbqb0Fm7AgTXIGuY4GMmap-Uk4uJfvMTbd2fFmBfsRLmk5xYBKilkqxQBsHWAsgbl3ngBvbmQrZHQo_hGZyR4lg-z. Accessed on: 23 December 2024.


					

				
			

			
				(Continued)

				Reference values for FUST refundable mode

				For FUST projects under the refundable mode, the reference values are based on Anatel's bottom-up cost model.1 Similar to using the average cost from the 5G Public Notice, these reference values may not accurately capture the specific characteristics of each grouping or unit of public facilities to be connected, potentially causing distortions in the amount of funding granted. This mismatch can lead to an inappropriate and suboptimal allocation of resources.

				FUST – Tax waivers: Review of the value of the subsidy and limitation of proposals

				Despite the criticism of the reference model, the project involving the FUST tax waiver offers important lessons for consideration. The public notice establishes reference subsidy values, but at the same time includes a clause that allows for a proportional reduction in the amount granted if the number of locations actually connected is lower than the numbers initially envisaged by the applicant.2 This ensures that the subsidy is effectively aligned with the actual scope of the project.

				The bid notice also considers bids below 50 per cent of the stipulated reference value to be unfeasible to prevent financially unsustainable proposals. However, this rule should be applied with caution, especially given potential inaccuracies of the reference value.

				

				
					
							1	BRAZIL. Management Council of the Universal Telecommunications Services Fund. Caderno de Projetos Reembolsáveis. Available at: https://sei.mcom.gov.br/sei/modulos/pesquisa/md_pesq_documento_consulta_externa.php?6Uv5uwX8twom2tIfDraWHfmFaCqsVc8g_m59-bJGZwDuGpPFlyQqAOSIiDSwJCjoJF0weYSvbRftqeka5QYbDxfKZ-c2A6mL2WTnn5YhNMwX96oGh1ICmE445P8rqZRp. Accessed on: December 24, 2024, p. 5. 


							2	BRAZIL. Ministry of Communications. Edital nº 166/2024/MCOM. Available at: https://editalfust.mcom.gov.br/static/SEI_11818370_Edital_166.pdf. Accessed on: 4 December 2024, p. 12. 


					

				
			

			The second approach is based on estimating the net present value (NPV) of projects. This method aims to obtain a more accurate estimate of the amount of subsidy required. By using discounted cash flows, this method assesses the negative profitability of serving the institutions over the specified contract period. Although this method is more complex, it can be carried out in collaboration with the national telecommunications regulator and incorporate, in addition to the estimated costs, projections of future profitability from operating the deployed networks, including synergies with other needs in the same region. This strategy is particularly appropriate in cases where alternative revenue streams are expected from the operation of subsidized infrastructure, as it captures costs and revenues by estimating the negative value of the cash flow and financing only this deficit.

			The use of NPV estimates can allow for the multiplication of investments. By providing a more comprehensive and accurate view of the financial viability of projects, the method allows investors and policy-makers to identify opportunities to leverage and expand initial investments. This stems from the fact that what makes a project viable is the level of public funding, i.e. a very significant private investment can be leveraged with minimal public funding, all that is required is that the NPV becomes non-negative.

			Transparency and publication of the studies carried out using this second method can have a significant impact on the identification of investment opportunities by private operators. By disclosing in detail the calculations and assumptions used, public policy-makers can enable telecommunication companies to have a clearer and more accurate view of the economic viability of infrastructure expansion projects. This enables operators to identify scenarios where the NPV approaches zero or where small changes in key variables can make the project viable without the need for government subsidies.

			In addition, making this information publicly available can stimulate innovation and the search for more efficient technological solutions by operators. With access to detailed cost data, projected revenues, and discount rates used in NPV calculations, companies can focus their research and development efforts on specific areas that have the greatest potential impact on the economic viability of projects. This can lead to creative solutions that reduce operating costs, increase infrastructure efficiency, or explore new alternative revenue streams, making projects previously considered unviable to attractive to private investment.

			Ultimately, the estimate serves as a planning tool that, while not binding on the final disbursement, must be accurate enough not to make participation in competitive processes unfeasible: underestimates may discourage bidders, while overestimates may lead to wasted resources in a context of low competitiveness.

			Thus, the estimate of the negative NPV can function as a subsidy ceiling, with the expectation that an efficient competitive process can reduce the final cost for each project. This is possible because the proposals of the bidders include (i) innovative solutions that reduce the costs initially foreseen by the public sector, and (ii) the prospect of future profitability with the expansion of the network to areas not yet covered and the employment of infrastructure to provide additional services.

			For lots that that receive no bids, it is advisable to carry out a more detailed analysis of the local conditions to check whether the lack of interest is the result of flaws in the competitive process or of underestimated costs. This initial assessment process therefore serves as a valuable indicator for adjusting underestimated lots or those that require additional studies and further modelling adjustments, which may even influence the choice of contracting mode (e.g. from refundable to non-refundable subsidies).

			
				Best practices

				•	Apply reference values for loss-making projects, especially those that do not include additional revenue streams that could improve economic viability.

				•	Estimate subsidies using NPV, employing discounted cash flow analysis to determine the negative profitability of serving the institutions over the contract period. This approach can incorporate projections of future profitability and synergies with other regional needs; 

				•	Estimate the maximum expected value for each lot or unit, preferably through NPV, and use it as a subsidy cap or ceiling to guide prioritization and allocation of resources, avoiding overspending and potential distortions;

				•	Provide transparency and publicity for the studies carried out. This can enable private operators to identify opportunities where the NPV is zero or positive, or could become so, for example, through technological or operational solutions, enabling action without the need for government subsidies. 

				•	Ensure that the estimated value serves as a reference for the competitive process, allowing the market to determine the actual value of the minimum subsidy required, thus encouraging innovative solutions and cost efficiency;

				•	If an institution or lot of institutions fails to attract bids, carry out a new analysis of local conditions to understand whether the problem is due to underestimated costs or flaws in the project design, and adjust values and conditions as necessary.

			

			5.2	Competitive process preparation phase

			5.2.1	Focus on the telecommunication market

			Focusing public policy on the telecommunications market enables connectivity in public facilities with less need for subsidies, especially if it is applied strategically. For telecommunications expansion policies to take advantage of the potential of the existing market, subsidies should focus exclusively on the activities already undertaken by telecommunication providers, specifically: the deployment and operation of telecommunication networks necessary to serve these public facilities, and the provision of telecommunication services, in accordance with regulatory standards and parameters.

			If public policy employs universal service resources for related activities, such as internal network deployment, provision of IT equipment, and other activities necessary for the effective use of telecommunication services in public facilities, caution must be exercised in designing competitive processes. Including activities outside this scope in the same contract, such as the supply of equipment, can reduce the competitiveness of subsidy processes by encouraging the participation of intermediaries who subcontract services to specialized companies, standardize prices, and reduce competition, and ultimately reduce the efficiency of the subsidy process as a whole.

			These ancillary activities to the provision of telecommunication services, if considered relevant in policy design, should be covered by their own dedicated financing mechanisms. If not, they should be the subject of parallel contracts so as not to jeopardize the competitiveness of the selection process.

			
				Lessons from the experience of Brazil

				Phase 4 of the project funded with resources from the 5G Public Notice

				The public notice launching phase 4 of the project funded through the 5G Public Notice requires bidders to have proven experience in providing the services to be contracted.1 This requirement ensures that the selected companies have the technical capacity to effectively implement the project, guaranteeing higher quality of execution and reliability of the expected results, as well as minimizing the risks associated with inexperience in managing telecommunication infrastructure projects.

				Connected Generation Programme in Rio Grande do Norte

				As with the previous project, the Connected Generation Programme requires bidders to provide evidence of their technical capacity through certificates demonstrating: 

				•	Implementation of network solutions that include at least 100 data transport links, including the supply of routers and monitoring services, under a single contract, representing approximately 17 per cent of the total to be contracted;

				•	Supply of an Internet link with a minimum speed of 500 Mbit/s; 

				•	Deployment of a wireless access point solution, 

				•	Possession of a multimedia communication service (SCM) licence; (v) Licence authentication (or licence extract) that allows the operation of up to 10 radio links associated with the SCM, if radio frequency technology is used; and 

				•	Operation of the bidder's Internet backbone with dedicated channels connecting it to at least two other national autonomous systems with a total capacity of at least 4 Gbit/s and at least one international autonomous system.2

				The inclusion of technical qualification criteria in competitive procedures that are compatible with the services to be contracted and focused on the provision of telecommunication services reduces the risks of future failures and is a relevant component for the success and sustainability of public-sector telecommunications expansion initiatives.

				

				
					
							1	BRAZIL. School Connectivity Management Entity. RFP (Request for Proposal): Contratação de Serviços de Conectividade (Rede Externa – Acesso à internet por meio terrestre) em Escolas. Available at: https://eace.org.br/storage/2024/08/RFP-Fornecimento-Implantacao-e-Sevicos-de-Rede-Externa_Fase-04.zip. Accessed on: 20 December 2024.


							2	Rio Grande do Norte Department of Education, Culture, Sport and Leisure. Pregão Eletrônico 41/2022. 2022, pp. 56-57. 


					

				
			

			
				Lessons from international experience

				United States – Auctions developed under the universal service fund

				In the United States, as in Brazil, auctions using universal service funds require bidders to demonstrate their technical and financial capacity. In the case of the Rural Digital Opportunity Fund applicants are required to have at least two years of proven experience in providing broadband services and to detail the types of services already provided.1

				

				
					
							1	UNITED STATES. Federal Communications Commission. Rural Digital Opportunity Fund Phase I Auction Scheduled for October 29, 2020. Available at: https://docs.fcc.gov/public/attachments/FCC-20-77A1.pdf. Accessed on: 19 December 2024, pp. 18-20.


					

				
			

			The design of the subsidy-granting processes should also be aligned with the rules and practices already consolidated in the telecommunication market, particularly concerning the use of existing passive infrastructure, such as poles and ducts, and available networks, as well as the entry of new players into local markets. 

			Infrastructure-sharing agreements between providers can eliminate the need to deploy new networks in certain areas, significantly reducing the negative NPV of the service project. In this scenario, requiring new network infrastructure deployment without the possibility of sharing could be counterproductive, and estimating subsidies based on unnecessary network deployment costs risks wasting of resources.

			Ignoring these factors may lead to overestimating of subsidy requirements unduly restricting participation in competitive processes, ultimately limiting the efficiency and scope of policies. 

			
				Lessons from the experience of Brazil

				The Connected Generation Programme in Rio Grande do Norte – Encouraging the entry of new player participants into the competitive process

				The Connected Generation Programme includes a provision in its public notice to encourage the participation of new players in the local telecommunication market, especially micro and small companies. 

				During the bidding phase, the system automatically verifies the size of the companies with the “Receita Federal” and identifies the participating micro and small companies in a dedicated column. These companies are compared with the leading bid and ranked accordingly. If a micro or small company bid is within 5 per cent of the lowest bid, it is considered tied with the leading bid. In such cases, the highest ranked micro or small company has the right to submit a final bid, which must be lower than the first ranked company’s bid, with a five-minute window to respond.1

				

				
					
							1	Rio Grande do Norte Department of Education, Culture, Sport and Leisure. Pregão Eletrônico 41/2022. 2022, pp. 8-9. 


					

				
			

			
				Best practices

				•	Focus subsidies exclusively to the expansion of telecommunication infrastructure, including the provision and operation of telecommunication networks and services, without extending to items such as the supply of equipment, in order to maintain the competitiveness and efficiency of the process;

				•	For activities outside the direct scope of connectivity, such as the supply of equipment, consider separate parallel contracts that do not interfere with the competitive telecommunications process;

				•	Prioritize the use of existing passive infrastructure and networks, and encourage infrastructure sharing to avoid redundant investments and reduce subsidy costs;

				•	Structure subsidy processes in accordance with established regulations and market practices, promoting an environment conducive to the entry of new players and avoiding unnecessary barriers to competition;

				•	Conduct a careful analysis of needs to avoid overestimates that increase the amount of subsidy required and limit the participation of economic agents, thereby maximizing the efficiency and scope of expansion policies.

			

			5.2.2	Structuring a competitive process to define the lowest subsidy

			Managing authorities face significant challenges in efficiently allocating resources due to incomplete information on subsidy needs, existing infrastructure, the business plans of private providers, and the opportunities for commercial exploitation of telecommunication services. This can jeopardize the efficient use of resources to expand telecommunication infrastructure in public facilities. This information asymmetry can be partially mitigated by using competitive processes to allocate resources, a method which has been used repeatedly in Brazil and in other countries.

			The use of this competitive allocation method offers several benefits for public policy, such as: 

			•	Increased competition: Multiple market players compete for the subsidies, thereby minimizing market distortions caused by state intervention; 

			•	Reduced information asymmetry: Competition reveals essential information about the existing infrastructure, market opportunities and business plans of the providers; 

			•	Accurate subsidy calibration: Competition contributes to more assertive subsidy estimates by targeting the portion of the investment that cannot be recovered through efficient economic exploitation of resources; and 

			•	Resource optimization: Using existing infrastructure reduces the resources needed, thus maximizing social impact. 

			In particular, conducting competitive processes in the form of reverse auctions, with a focus on selecting the lowest subsidy needed for connectivity, is an efficient way to connect public facilities. Although in Brazil there was more focus on implementing competitive processes for non-refundable projects, other models could also benefit from competitive allocation, such as refundable projects. For example, BNDES loans allocated within the framework of FUST resources, could use a competitive allocation process based on the cost of the loan for the proposals of the participants, to allocate the amount earmarked for this mode, thus promoting the efficient use of resources (for more detail information, see Section 3). 

			The competitive process typically begins with a public call for proposals. If more than one company is interested in serving the same lot of institutions, an auction would be held to determine the lowest subsidy needed to implement and operate the required networks. This ensures that the subsidy reflects only the costs that cannot be recovered through commercial exploitation in the beneficiary locations.

			In addition, as mentioned in Section 5, the use of the NPV method to determine the maximum amount of subsidy to be granted, and the guarantee of transparency and public disclosure of the studies carried out, encourages the judicious use of resources. This is because operators will be able to identify viable investment opportunities for infrastructure expansion that do not necessarily require government incentives. 

			The notices of competitive allocation procedures could include requirements for fibre-optic access or criteria that balance price and technology, as in the technical and price bidding model, with preference given to fibre-optics when it is more economically advantageous. In addition, they could be tailored for different objectives, depending on the needs of each project, and could be conducted in successive phases to accurately assess the costs and service requirements of different profiles of institutions.

			
				Lessons from the experience of Brazil

				The results of reverse auctions in Brazil are significant and demonstrate their effectiveness in maximizing the use of scarce resources.

			

			
				(Continued)

				The maximum amount set in the public notice for the Connected Schools Project was BRL 66 million. The value of the selected proposals was BRL 56.7 million, equivalent to a discount of 14.09 per cent. 1

				In the reverse auction held for the Connected Generation Programme, the maximum acceptable amount to request the subsidy was BRL 69 347 003, which was disclosed after the auction. The winning bid came in at BRL 62 782 287.75 and, after negotiation, the was reduced to BRL 62 500 000, equivalent to a discount of 9.8 per cent.

				Similarly, initial estimate for the installation of radio base stations in the 59 locations covered by the public policy carried out with funds from the 4G Public Notice was BRL 108.8 million. Following the reverse auction, the final cost reflected a 41 per cent discount on the projected value. These significant reductions in costs allow the resources saved to be reallocated for the expansion of connectivity in areas that remain underserved.2

				RNP Project – Internet Connection for Schools

				In the Internet Connection for Schools Project, developed by the National Education and Research Network (RNP), the classification of proposals followed criteria that assigned specific scores, allowing an analysis that took into account the quality and suitability of the service offered, in addition to the lowest price. The points were distributed as follows:3

				1)	Price: Proposals were scored based on the lowest price, with maximum points awarded to the proposal with the lowest cost.

				2)	Activation timeline: Proposals committing to activation within 60 days of acceptance received 1.25 points; timelines exceeding 60 days received 1 point.

				3)	Technical criteria (access technology): optical fibre to the home (FTTH) fibre-optic infrastructure (2 points), optical fibre to the curb (1.75 points); licensed or free frequency radio (1.5 points); and coaxial cable or metallic pair (1.25 points).

				4)	Connection speed: Higher speeds were prioritized, with 1.25 points awarded for meeting the ideal speed specified in the public notice and 1 point for delivering the minimum speed.

				

				
					
							1	BRAZIL. National Bank for Economic and Social Development. Escolas Conectadas. Available at: https://www.bndes.gov.br/wps/portal/site/home/onde-atuamos/educacao/!ut/p/z1/fY4xD4IwEIV3fgVLR3LFIMzEAWNMDIuBLuRsG61CC7QYf76FoG4u9y7v3vdywIIwDAKovPhlHR8FpvGpruiU0dhCBTVLm6wsdvs8iY_FOdvStEiK3amMY0o3cFjAHz83_CeqlVjX4Fa3YeB5cC40U6-HFQXLaRtlLZOuYkvHxF6M50k1PhThG7CzlhCpZg4cjQLQGiPI5ejQhtJoRyqOWG5ab3huyV3KNBC_2D1G4j8fIs!/. Accessed on: 15 December 2024. 


							2	TELE.SÍNTESE. Leilão reverso de cobertura móvel tem concorrência em 45 localidades. Available at: https://telesintese.com.br/leilao-reverso-de-cobertura-movel-tem-concorrencia-em-45-localidades/?utm_campaign=plant-o-tele-s-ntese&utm_medium=email&utm_edition=202410021227&utm_source=newsletter. Accessed on: 15 Decembe 2024.


							3	National Research and Educational Network (RNP). Te Termo de Referência: Conexão de Internet para as Escolas. Chamada – ADC/10802/2022, pp. 6-7.


					

				
			

			
				Lessons from international experience

				Lessons from the experiences of Argentina and Colombia

				In Argentina's Connected Delta Project, when a public notice is issued and an interested party submits a proposal, the National Communications Entity announces that there is an expression of interest from interested party to provide the service for that area. This then allows other private agents to come forward and submit competing proposals. If there is more than one candidate, a competitive process takes place and the proposal requiring the lowest subsidy is selected.1

				In Colombia, in the reverse auctions held by the Territorial Entities for the expansion of connectivity, it is expected that there will be competition between at least two bidders, with the winning bid being the one requesting the lowest subsidy. However, if only one bidder comes forward, the Territorial Entity may still select it, as long as the amount offered is equal to or less than the initial estimate for the project.2

				Methodology for classifying proposals in Chile

				In the Connectivity for Education 2030 Project, proposals from private operators are also evaluated based on technical criteria. To select the proposal that requires the least subsidy, a minimum cut-off is applied, considering only those projects that obtain a score equal to or greater than 90 per cent of the highest score obtained. The methodology considers the following criteria:3

				•	Physical connection medium: Highest scores are awarded to fibre-optic solutions, followed by coaxial cable;

				•	Compliance with minimum speed requirements: Evaluates whether the proposal meets the minimum broadband speed required for each school;

				•	Internet control message protocol (ICMP) specification: Evaluates of the percentage of ICMP in relation to the promised broadband speed; and 

				•	Investment in telecommunication infrastructure: Considers the value of the proposed investment as part of the technical proposal.

				

				
					
							1	ARGENTINA. National Communications Authority. RESOL-2020-1489-APN-ENCACOM#JGM. 2020, pp. 23-24.


							2	COLOMBIA. Seleccion Abreviada por Subasta Inversa SASI-SVCH-SDSC-202-2022: Suministro de Materiales, Equipos y Prestación del Servicio de Internet para Garantizar la Conectividad en las Sedes Educativas Rurales del Municipio de San Vicente de Chucurí-Santander. 2022, p. 29; COLOMBIA. Processo de Selección Abreviada Mediante Subasta Inversa Presencial No. FLO-SASI-007-2018: Prestación del Servicio de Conectividad a Internet para los Estabelecimientos Educativos Oficiales del Municipio de Floridablanca, em Cumplimiento de los Parámetros Establecidos por el Programa de Conexión Total del Ministerio de Educación Nacional. 2018, p. 64; COLOMBIA. Selección Abreviada Subasta Inversa No. AS-015 de 2016: Servicio de Conectividad de Las Sedes Educativas Públicas Adscritas a la Secretaría de Educación del Departamento del Quindío. 2016, p. 26; COLOMBIA. Selección Abreviada Mediante Subasta Inversa Presencial No. 73 de 2011: Prestación de Servicio de Conectividad a Internet y Mejoramiento de la Infraestructura en Instituciones Educativas Oficiales del Municipio de Barrancabermeja. 2011, p. 17.


							3	CHILE. Undersecretariat of Telecommunications. Bases Específicas Para El Concurso Público "Conectividad Para La Educación 2030", Code: Fdt-2019-04. Available at: https://www.subtel.gob.cl/wp-content/uploads/2020/05/CpE_Res_Afecta_02_2020_SUB_TELECOMUNICACIONES_Total_Tramitacion.pdf. Accessed on: 5 December 2024.


					

				
			

			
				(Continued)

				Methodology of the Kenyan model

				In Kenya, bids in the reverse auctions are evaluated in a technology-neutral manner, focusing on technical aspects to ensure that the proposed solutions meet the project requirements. The main award criterion is the amount of subsidy requested by the bidder, with the technically qualified bidder requesting the lowest subsidy being selected.1

				

				
					
							1	KENYA. Communications Authority of Kenya. Universal Service Fund (USF): Framework. Available at: https://www.ca.go.ke/sites/default/files/CA/Universal%20Access/Universal-Service-Fund-Framework.pdf. Accessed on: 19 December 2024, pp. 11-13.


					

				
			

			
				Best practices

				•	Adopt a competitive process for allocating subsidies, regardless of the type of allocation used (e.g. refundable or non-refundable) to reduce information asymmetries and maximize transparency and efficiency in resource allocation;

				•	Tailor competitive processes and requirements to the needs of each project and institution, which may vary in price and technology;

				•	Include requirements for fibre-optic access in public notices or, if it is not feasible to deploy this technology, prioritize it by adopting evaluation criteria;

				•	Structure the process to increase competition and minimize market distortions, thereby encouraging different agents to participate and improve subsidy proposals;

				•	When necessary, conduct further stages of the competitive process to refine costs and service requirements.

			

			5.3	Implementation phase

			5.3.1	Conclusion of cooperation agreements between the governmental authorities involved

			One challenge to ensuring the provision of telecommunication services to support broadband in public facilities, is that the government bodies responsible for these beneficiary facilities may not be directly involved in the contractual relationship. This can make it difficult to include local authority managers in the process, define counterparts between the entities responsible for public facilities, and share administrative and supervisory responsibilities regarding the contracting of connectivity. To address this challenge, it is essential not only to promote coordination with those responsible for resources for expanding telecommunication infrastructure, but also to establish a formal and cooperative link between these local authority managers and the beneficiary institutions. 

			The obligations of the responsible entities with competencies other than telecommunications, or other federated spheres, could include the adaptation of the physical infrastructure of the institutions, the training of professionals, and the acquisition of equipment necessary to fully benefit from connectivity. In addition, the division of responsibilities could include cooperative oversight by local authority managers, responsibility for monitoring and reporting on the progress of services and counterparts, and the designation of a point of contact for dialogue with resource managers and the contractor responsible for the telecommunication service. 

			It is also recommended that local authority managers be trained to manage contracts effectively, including the skills to renegotiate contracts once the period covered by the contract has expired. 

			
				Lessons from the experience of Brazil

				Examples of articulation within ENEC and FUST

				In Brazil, this type of coordination can be effectively sought and coordinated through the ENEC Executive Committee or the FUST Management Council. The ENEC Executive Committee, with its inter-ministerial and multi-sectoral composition, has the competence to articulate policies, plans and programmes related to the connectivity of educational institutions in the public basic education network, in addition to setting targets and defining technical parameters for the contracting and management of services. The FUST Management Council, on the other hand, can play an important role in the strategic allocation of funds and in the coordination of stakeholders with different competencies. Both bodies have the potential to create formal cooperation mechanisms, establish guidelines for counterparts, and define protocols for sharing responsibilities, thus ensuring a more effective and sustainable implementation of public policies aimed at expanding telecommunication infrastructure in public facilities. 

			

			
				Best practices

				•	Establish a cooperative framework between the entities responsible for allocating subsidies and the different governmental bodies that manage beneficiary institutions, allowing for their active participation in the monitoring and implementation of connectivity contracts;

				•	Define specific responsibilities for the different stakeholders involved, such as adapting physical infrastructure, training staff, and acquiring equipment to maximize the use of the connectivity provided;

				•	Encourage joint oversight between local managers and contractors, including continuous monitoring of services, compliance with agreed counterparts, and the establishment of contact points to facilitate communication.

			

			5.3.2	Defining the content of the contracts concluded

			Competitive processes for the allocation of subsidies result in contracts between resource managers and telecommunications companies. These contracts aim to provide connectivity, either individually or to groups, and may require the provider to deploy the necessary network infrastructure and provide connectivity services for a specified period. Alternatively, the telecommunications provider company may subcontract third parties to fulfil these obligations, such as through network-sharing arrangements.

			The contractual structure must be carefully designed to balance the interests of all parties. During the period of service provision, costs that cannot be recovered through the economic operation of the service in the subsidized locations must be duly compensated. The compensation mechanism must be clearly defined in the contract and may include periodic payments based on performance metrics or a predetermined schedule. The aim is to ensure that, at the end of the contracts, the operator has been properly compensated, and that it is possible to start a new contracting cycle, which may require less subsidy due to the investments already made when the first contract was concluded, or which could already be contracted at commercial market prices. 

			Where appropriate, contracts should include detailed timetables for network deployment and a specific deadline for the service provision. The timeframe for the start of services should be set according to the complexity of the project, considering factors such as existing infrastructure, geographical conditions, and regulatory requirements, including urban planning issues. Deadlines must be realistic and allow for quality implementation, without compromising timely service to the beneficiary institutions.

			Adopting contracts with moderate durations, typically from three to five years, is recommended because it allows for the frequent review and adjustment of parameters in line with technological advances and changes in the needs of institutions. These contracts should include periodic review clauses that allow for adjustments to contractual parameters, such as network speed and quality, without the need for a full renegotiation of the contract.

			It is important to define specific and measurable quality standards, including: 

			•	Guaranteed minimum download and upload speeds; 

			•	Service availability; 

			•	Maximum acceptable latency; and 

			•	Response times for resolving technical problems.

			In addition, consideration should be given to including a clause that automatically adjusts the contracted speed in the event of superior offers from the contracted operator in the locality, while keeping the price stable.91 This clause should be carefully worded to encourage continuous service improvement without discouraging the provider from offering higher-quality plans in subsidized areas. 

			Finally, the contract must include robust performance monitoring and evaluation mechanisms, with defined penalties for non-compliance with contractual obligations. This may include the implementation of real-time monitoring systems, periodic audits, and end-user satisfaction surveys. It is important that some level of payment is made in consideration of the contractor's performance against defined quality parameters, and that responsive regulation mechanisms are in place to reduce potential disputes. These measures guarantee the effectiveness of the policy and the continued quality of the services provided to the beneficiary public facilities.

			
				Lessons from the experience of Brazil

				The Connected Generation Programme in Rio Grande do Norte and definition of service provision deadlines

				In order to make the competitive process more attractive, the public notice for the reverse auction of the Connected Generation Programme provides for an extended 48-month contract term for the provision of connectivity services. According to the public notice, this longer period was established to allow bidders a reasonable period of time to amortize their investments and to provide greater stability and predictability in the administration of the programme. In addition, by extending the duration of the contract, the programme would reduce administrative costs and minimize the risks associated with contract renewals, contributing to a more efficient and continuous delivery of services.1

				

				
					
							1	Rio Grande do Norte Department of Education, Culture, Sport and Leisure. Pregão Eletrônico 41/2022. 2022, p. 44.


					

				
			

			
				Best practices

				•	Contracts may include the provision of necessary infrastructure and services, directly or through third parties, with the aim of guaranteeing connectivity for a specified period;

				•	In general, it is not necessary to advance subsidy payment instalments for partial investment recovery, unless the absence of this measure affects competitiveness in high-cost regions, which could limit the participation of smaller providers;

				•	Establish network deployment schedules and service launch dates that are commensurate with the complexity of the project to reduce administrative costs and avoid unnecessary renegotiations;

				•	Specify quality requirements in contracts, such as connection speed and stability, and allow for adjustments to the contracted speeds if a higher offers become available without increasing the price, thereby encouraging continuous improvement of services;

				•	Contracts of moderate duration facilitate periodic reviews of parameters ensuring alignment with technological developments and the evolving needs of the institutions served.

			

			5.3.3	How to monitor the use of resources

			As noted above, to ensure compliance with obligations in telecommunication infrastructure expansion projects, it is essential to implement a robust monitoring system that is tailored to the scope of the contracts. 

			Existing mechanisms for monitoring networks and speeds can be easily integrated to monitor services, especially in contracts that focus solely on connectivity. These mechanisms should be complemented by a requirement for periodic management reports, which will provide a continuous overview of contract performance and make it easier to identify and correct deviations promptly.

			To verify the proper implementation of the infrastructure, detailed documentation with specific information on the location and configuration of the institutions is essential, as it facilitates audits and compliance checks.

			In addition to technical oversight, the integration of reporting and feedback platforms, including the participation and input of the users of the beneficiary facilities, is an effective alternative for collecting performance data and promoting transparency in the operation of the contracted services. This approach not only enriches oversight but also strengthens community engagement, ensuring that the needs and experiences of users are incorporated into the monitoring process.

			To further improve this monitoring process, the creation of a management unit responsible for the centralized monitoring of the public policy for expanding the telecommunication infrastructure would be welcomed. This unit would be responsible for receiving, in real-time, data on the connectivity status of the beneficiary public facilities, as well as information on any problems encountered in connection. Centralizing this information would not only simplify the monitoring process but would also ensure a holistic view of the progress and performance of the connectivity project. With real-time access to the information that underpins broadband access in these institutions, the management unit can identify trends, anticipate challenges, and propose solutions quickly and decisively. 

			In addition, this approach would allow problems to be identified more quickly and addressed more efficiently. The implementation of monitoring parameters based on service level agreements (SLAs) can be seen as part of this strategy and is a legitimate and practical market-based way of measuring service performance. However, it is important that the management unit does not limit itself to SLA criteria alone but also considers other relevant parameters for a comprehensive assessment of the quality and effectiveness of connectivity projects. This centralized oversight structure would not only improve operational efficiency but would also promote greater transparency and accountability in the implementation of public policy in telecommunication infrastructure expansion.

			
				Lessons from the experience of Brazil

				The experience of Brazil provides a number of examples that can be used to complement the monitoring and inspection of telecommunication infrastructure expansion projects:

				•	FUST tax waiver public notice: In addition to stating that Anatel will monitor and supervise the execution of the selected projects, the public notice requires that the beneficiary must submit a six-monthly management report detailing the implementation of the contract.1

				•	Rio Grande do Norte Connected Generation Project: The beneficiary must establish an operating and monitoring station staffed by qualified technicians for connectivity operations and submit a monthly report on availability rates, as well as an analytical report on any failures. 2

				•	Pilot Project funded with resources from the 5G Public Notice: Once the infrastructure is deployed, the beneficiary of the subsidy must create an as-built document that includes, at minimum, the following information: (i) name of the school; (ii) geographical coordinates; (iii) full address; (iv) name of the person responsible for monitoring, including contact telephone number; (v) reference point; (vi) location sketch; (vii) sketch or floor plan of the school's built-up area with sizing of classrooms, laboratories, corridors, secretariats and common areas with identification of each room; (viii) photographic record3 documenting the exact form of the implementation. 

				Connected Schools Project: Need for monitoring independence

				The public notice for the Connected Schools Project, in addition to the criticisms mentioned above, provides specific resources for monitoring the expansion of telecommunication infrastructure, which can help ensure compliance with contractual obligations. However, it does not require the appointed "monitor" to be independent of the service provider, which could compromise the objectivity of the inspection process.

				The lack of independence of the monitor may make it more difficult to verify the quality of services and to apply sanctions, if necessary, and may weaken the reliability of performance reports. It would therefore be ideal for the bid process to mandate an independent monitor with sufficient resources to carry out regular audits and objective assessments, thereby promoting impartial and rigorous oversight.

				

				
					
							1	BRAZIL. Ministry of Communications. Edital nº 166/2024/MCOM. Available at: https://editalfust.mcom.gov.br/static/SEI_11818370_Edital_166.pdf. Accessed on: 4 December 2024, p. 6. 


							2	Rio Grande do Norte Department of Education, Culture, Sport and Leisure. Pregão Eletrônico 41/2022. 2022, p. 37.


							3	BRAZIL. School Connectivity Management Entity. Especificação Técnica para Contratação de Serviços de Conectividade em Escolas (RFP). Available at: https://sistemas.anatel.gov.br/anexar-api/publico/anexos/download/b44c4425146c21f812fca346425f07c9. Accessed on: 11 December 2024, p. 4. 


					

				
			

			
				Lessons on monitoring drawn from international experience

				The Chilean and Colombian experiences provide relevant lessons on monitoring: 

				•	Chile's Connectivity for Education 2030 Project: The project establishes specific guidelines for overseeing the network installation works and the provision of the connectivity services. For the installation works, a monitoring committee will be formed, made up of the beneficiary of the subsidy, representatives of the Undersecretariat of Telecommunications and the government at different levels. The monitoring committee will be responsible for reviewing updates on the progress of the works and any modifications, as well as appointing a technical inspector to check the installations on site. With regard to the connectivity services, the beneficiary will have to implement a monitoring system that allows the Undersecretariat to automatically monitor traffic, latency and connection loss by electronic means.1

				•	Reverse auctions in Colombia: In the case of the municipality of Floridablanca, the beneficiary is required to submit reports on the installation of the network access point and is subject to inspection visits by an official appointed by the Secretary of Education.2 In the public notice for the Barrancabermeja auction, the contractor must provide a tool to monitor the operation and quality of Internet access service.3

				

				
					
							1	CHILE. Undersecretariat of Telecommunications. Bases Específicas Para El Concurso Público "Conectividad Para La Educación 2030", Code: Fdt-2019-04. Available at: https://www.subtel.gob.cl/wp-content/uploads/2020/05/CpE_Res_Afecta_02_2020_SUB_TELECOMUNICACIONES_Total_Tramitacion.pdf. Accessed on: 5 December 2024.


							2	COLOMBIA. Processo de Selección Abreviada Mediante Subasta Inversa Presencial No. FLO-SASI-007-2018: Prestación del Servicio de Conectividad a Internet para los Estabelecimientos Educativos Oficiales del Municipio de Floridablanca, em Cumplimiento de los Parámetros Establecidos por el Programa de Conexión Total del Ministerio de Educación Nacional. 2018, p. 70. 


							3	COLOMBIA. Selección Abreviada Mediante Subasta Inversa Presencial No. 73 de 2011: Prestación de Servicio de Conectividad a Internet y Mejoramiento de la Infraestructura en Instituciones Educativas Oficiales del Municipio de Barrancabermeja. 2011, p.3. 


					

				
			

			
				Best practices

				•	Establish a monitoring system that is commensurate with the scope of the contracts, extending existing mechanisms to monitor connectivity services in a simplified manner;

				•	Establish the requirement to send regular reports that provide a continuous monitoring and overview of contract execution;

				•	Establish the obligation to send specific report documents that include information on the location and configuration of facilities, facilitating audits and compliance checks;

				•	Encourage the participation of users of the beneficiary facilities through platforms that allow the collection of performance data;

				•	Evaluate the establishment of a monitoring management unit to receive real-time data on the connectivity status of the public facilities benefiting from the project, as well as information on any connectivity problems found, thus simplifying the monitoring process and ensuring a holistic view of progress and performance.

			

			5.3.4	Ensuring connection continuity after the end of the contractual cycle

			It is not enough to design projects that ensure the expansion of telecommunication infrastructure, it is equally important to ensure the continuity and stability of these programmes after the end of the contractual cycle initially established in the competitive processes. Only then can the long-term positive effects of public policy be sustained.

			One way to ensure continuity is to consider the origin and stability of the financial resources dedicated to these programmes. Universal service funds, such as FUST in Brazil, provide a constant and predictable flow of funds, which is essential for the long-term operation of connectivity policies, although such funds alone cannot cover the investments needed to close the digital divide. 

			As is the case in Brazil, with the end of the concession cycle, the imposition of obligations to expand telecommunication services now depends exclusively on spectrum auctions, along the lines of the examples mentioned above, such as the 5G Public Notice. It is worth noting that the use of alternatives, such as replacing financial penalties with obligations to providers to connect public facilities, does not ensure a stable source of resources.-1 

			Careful consideration must be given to how the investment cycle, mentioned in the introduction to this document, can be made permanent. It is recommended to establish a continuous source of financing, in a volume compatible with sectoral needs, managed by a specialized entity that accumulates and allocates resources according to future needs, guaranteeing the continuity of these policies. 

			From an operational standpoint, drawing from the experience of EACE in Brazil, it appears strategically advantageous to establish a centralized entity responsible for managing and allocating resources from various broadband infrastructure expansion auctions, rather than creating entities linked to specific auctions. This consolidated approach would not only prevent the dissipation of technical expertise accumulated across different project phases but also foster a continuous learning process, enhancing regulatory oversight and adaptation to technological advancements and evolving connectivity demands. By maintaining a specialized institutional framework, such an entity could develop robust monitoring mechanisms, ensuring that deployment efforts remain aligned with national broadband targets while remaining responsive to emerging innovations.

			However, while centralization offers efficiency and knowledge retention benefits, it also introduces governance challenges that must be carefully addressed. The risk of bureaucratic inefficiencies, political interference, and resource misallocation underscores the need for a well-defined governance model that balances public accountability with private-sector dynamism. Establishing clear operational mandates, transparent financial oversight mechanisms, and multi-stakeholder governance structures, potentially including regulatory agencies, private-sector representatives, and civil society organizations, would be essential to safeguarding efficiency, equity, and alignment with broader digital inclusion objectives. 

			
				Applying these considerations in the context of Brazil

				In Brazil, ensuring the efficiency and flexibility of a management body requires adopting a model that does not classify it as a public entity subject to the Law on Public Bids and Contracts. This approach is illustrated by institutions such as the National Bank for Economic and Social Development (BNDES), the Administrative Entity for School Connectivity (EACE) and the National Education and Research Network (RNP). Although there is a need for greater institutionalization and regulation, especially in the case of EACE,1 the fact that it is not subject to the Law on Public Bids and Contracts makes it possible to develop innovative approaches that ensure the continuity of the connection even after the end of the contract.

				

				
					
							1	Decree No. 12.282/2024 and MCOM Ordinance No. 15.371 consolidated a substantial change in the governance of projects funded by resources from the 5G Public Notice, reducing Anatel's autonomy in determining investments. As a result of this restructuring, GAPE began to operate under the direct influence of the Ministry of Communications. Consequently, EACE became directly linked to ministerial directives regarding the execution and allocation of resources. This centralization of decision-making power in the hands of the Ministry of Communications represents a significant change in project management, and it now remains to be seen what tools will be used to ensure the continuity of the connection even after the contractual end of the competitive processes. 


					

				
			

			It should also be borne in mind that when the subsidized service contracts expire, the managers of the beneficiary institutions may need to renegotiate or engage new providers to maintain connectivity, either under market conditions or as part of new public access policies for public facilities. Facilitating this transition is essential, and to this end, it is recommended that the internal network equipment already installed remain with the institutions, reducing the costs associated with a new installation and making the continuity process less burdensome.

			In addition, it is desirable to include provisions in public notices that encourage the upgrading of installed technology. Such provisions will allow infrastructure to be upgraded over time, even after the end of the service provision period established by the programme. 

			
				Lessons from the experience of Brazil

				Connected Generation Programme in Rio Grande do Norte – Equipment donation

				To facilitate the continuity of service provision, the public notice for the Connected Generation Programme stipulates that at the end of the contract period, the equipment used in the connectivity solution must be donated to the Public Administration.1 This practice helps reduce the cost of a new contract, although at some point, including due to obsolescence, the equipment will need to be replaced or upgraded.

				Project using resources from the 4G Public Notice

				Although the project involves the installation of radio base stations and not the expansion of fibre-optic infrastructure, the terms of the programme funded by the 4G Public Notice include an important provision that could be replicated in future projects. The 4G Public Notice terms propose the deployment of 4G networks already prepared for a future transition to 5G.2 This approach guarantees greater longevity and the possibility of improving the quality of connection in the locations served, helping to make investments both more efficient and in line with technological advances.

				

				
					
							1	Rio Grande do Norte Department of Education, Culture, Sport and Leisure. Pregão Eletrônico 41/2022. 2022, p. 44.


							2	TV and RTV Channel Redistribution and Digitization Process Administrator Association. Portal do Leilão 01 de Atendimento a Localidades com SMP. Available at: https://sejadigital.com.br/leilao/. Accessed on: 4 December 2024.


					

				
			

			
				Best practices

				•	Use continuous resources, such as those of the universal service fund, to provide a sustainable and predictable flow of funds, managed by a specialized entity that will allocate resources according to future needs, thus ensuring the sustainability of connectivity policies;

				•	Instead of tying support to specific bids for spectrum allocation, the establishment of a permanent entity to manage and deploy resources could accumulate expertise, promote specialized monitoring, and adapt to technological advances and new needs;

				•	Permit installed internal network equipment to remain within institutions, thereby reducing costs and facilitating service continuity for the duration of the useful life of the equipment or until it becomes obsolete relative to new evolving service levels);

				•	Include provisions that encourage and allow for the upgrading of installed technology, promoting infrastructure modernization over time and ensuring that the service continues to meet needs beyond the initial contract term.

			

			6	Conclusions

			The expansion of telecommunication infrastructure is fundamental to contemporary economic and social development, especially in terms of connecting essential public facilities such as schools, hospitals, and police stations. The study shows that, despite significant progress, challenges to implementing effective public policies in this area persist.

			The analysis of the experience of Brazil and of other international experiences reveals a diversity of approaches and strategies for tackling the connectivity challenge. From direct government programmes to public-private partnerships and innovative financing mechanisms, each initiative offers valuable lessons on how to make infrastructure expansion programmes efficient and sustainable.

			A common thread among successful experiences is the importance of detailed, evidence-based planning. This includes, for example, carrying out accurate connectivity diagnostics, engaging relevant stakeholders in the various spheres of government, clearly defining beneficiaries, and structuring competitive processes for efficient resource allocation.

			Among other factors, the effective implementation of these policies requires special attention to the supervision and continuous monitoring of projects. This not only ensures that the objectives set are met but also allows for adjustments and improvements over time, thus ensuring the perpetuity and continued relevance of the initiatives.

			The recommendations presented in this study, based on the experience of Brazil and other international experiences, serve as fundamental guidelines for the efficient design of future public policy for the expansion of telecommunication infrastructures. By incorporating these guidelines, policy-makers can maximize the impact of investments, reduce digital inequalities, and promote more inclusive and sustainable development. These recommendations provide a valuable roadmap for addressing the complex challenges associated with public policy for the development of telecommunication infrastructure.
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