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			Ensuring affordable universal and meaningful connectivity for all is fundamental to accelerating progress towards the United Nations Sustainable Development Goals (SDGs). We have seen, during the COVID-19 pandemic, how digital technologies and services supported overall socio-economic resilience, while enabling those with a fast broadband connection to continue their daily activities as close to normally as possible.

			The United Nations Secretary-General’s Our Common Agenda report also highlights the potential of digitization to address the world’s social and economic challenges and reiterates that carefully crafted regulatory approaches represent one of the most powerful tools to achieve this, through promoting investment in public goods and incentivizing sustainability.

			The role of governments in implementing economic and fiscal incentives to accelerate the digital transformation of economies was the main theme of the ninth ITU Economic Experts Roundtable. This year’s discussions underline the importance of innovative economic and fiscal incentives and instruments that can stimulate the deployment of digital infrastructure, especially in rural and isolated areas, as well as the introduction of advanced technologies.

			In an increasingly digital age, one of the core priorities of governments should be to define an enabling environment that will accelerate the deployment of digital infrastructure in poorly-served areas. Those enabling conditions should include economic and fiscal incentives that can mitigate some of the cost constraints that negatively impact network deployment in these areas.

			It is my hope that this outcome report will serve as a useful resource for ITU Member States and all ICT stakeholders as they tackle the creation and implementation of taxation policies that include appropriate incentives to foster digital transformation and promote equal digital affordable access, while supporting all industries and markets in all sectors.
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BDT Director
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			Executive summary

			The role of economic and fiscal incentives to accelerate the digital transformation of economies and societies was the main theme of the ninth ITU economic experts roundtable. The roundtable addressed the following questions:

			1)	What potential economic and fiscal incentives could be implemented to stimulate the deployment of digital infrastructure in rural and isolated areas?

			2)	What kind of economic incentives should be defined to ensure the introduction of advanced technologies such as 5G in support of the needs for the digital transformation of the economy? 

			Incentives to stimulate deployment of ICT infrastructure in rural and isolated areas

			The first question was discussed within a trend of declining investment per capita in the telecommunication/ICT sector, particularly in developing countries. The negative trend in capital spending is affecting primarily rural and isolated areas, especially in developing countries, since during the pandemic investment continued to flow to urban areas that concentrate the population with higher affordability. In this context, the key public policy objective should be to define an enabling environment to accelerate the deployment of digital infrastructure in rural and isolated areas. These enabling conditions must consider economic and fiscal incentives that can mitigate some of the cost constraints that negatively impact the ICT network deployment in these rural and isolated areas.

			The main responses from the roundtable panellists were structured around the need to mitigate some of the potential “choke points” of the commercial business case:

			•	Infrastructure sharing as a way of reducing the burden of capital expenses (Capex) and operational expenses (Opex): Network infrastructure sharing and co-sharing as well as co-development and co-investment can be advantageous under many circumstances. However, successful implementation of such measures needs to address several constraints. First, active sharing (which includes radio access network (RAN) sharing) and core network sharing is not easy to achieve, especially when network operators are competitors. Second, despite its economic benefits, infrastructure sharing can be a source of imbalance and market distortion and, if imposed from outside, can reduce rather than increase the incentives to build new infrastructure and adopt new technologies. The understanding of so-called potential “coordination failures” in the implementation of network sharing models is a pre-condition to determine the incentives to be deployed to promote industry development. These incentives are not driven by a “one size fits all” approach. Some market structures will be more prone to reaching the coordination entailed by network sharing than others.

			•	Reducing taxes as an approach to increasing the available capital to be invested: Numerous empirical studies have shown taxation to have a negative impact on the deployment of ICT infrastructure.1 In light of these empirical findings, potential options to be considered in the fiscal space to provide incentives for network deployment in rural areas include reducing telecommunication/ICT regulatory fees, designing tax frameworks and incentives at the sub-national level to address the specific needs of rural deployment, reducing/eliminating equipment and consumer device import duties, removing sector specific taxes and reducing spectrum licence payments.

			•	Exploring new business opportunities to increase revenues: Labelled by one panellist as the “downstream rural e-services model”, this option is based on promoting rural financial services, e-commerce, and media platforms as services that drive demand first, which would then stimulate telecommunication/ICT operators and services providers to deploy networks. 

			•	A different alternative for focusing on the demand side is to dramatically change the supply side business model: In the words of a panellist, rather than trying to “fine-tune” the current model by promoting, sharing or reducing taxes, an alternative approach could be one that is based on implementing different operating models with lower service economics (for example, community networks, micro-telcos, Wi-Fi based mobile Internet service providers (ISP)) that are more suited to addressing the demand of rural areas.

			•	Rebalance the fiscal framework to address asymmetries between impositions on infrastructure service providers and over-the-top (OTT) or digital platforms: In particular, universal service fund (USF) contributions could potentially be shifted to demand players that rely on networks to deliver their services (e.g. digital platforms) to share in the burden of contribution.

			Incentives required to ensure the introduction of advanced ICT technologies

			While the next generation of mobile connectivity around 5G is conceived as an exponential increase in the quality of the value of connectivity, the total investment compared with the annual capex projection underlines the level of effort that network operators would have to face if they were to deploy 5G networks on a national scale. This is the nature of the challenge facing developing countries in terms of deployment of advanced ICT infrastructure, which raises again the need for implementing economic and fiscal incentives.

			The five main recommendations in this domain were:

			1.	Regulators should acknowledge that to stimulate the deployment of 5G they should accept a low reserve price at auctions in exchange for a higher coverage rate, while easing barriers to deployment via lowering access to and cost of mid-band spectrum. This would allow operators to accelerate new technologies (e.g. 5G) deployment by reducing up-front (pre-service) costs and redirect more capex to network roll-out. This, in turn would allow faster scale-up of infrastructure coverage and capacity, higher performance capabilities and faster monetization of use cases, especially in industrial sectors.

			2.	One way of reducing spectrum licence costs is to impose coverage obligations in licence awards within a “beauty contest” hybrid auction framework. This may allow licence applicants to trade licence fees for coverage obligations. 

			3.	Policy-makers and telecommunication/ICT regulators can also facilitate deployment of 5G through several initiatives: (i) provide financial and fiscal stimuli by subsidizing the purchasing of 5G devices and connectivity fees; (ii) set up funds for 5G trial services; (iii) promote research and development (R&D) on 5G use cases and innovation; and (iv) reduce deployment barriers of physical infrastructure and encourage infrastructure sharing.

			4.	Along these lines, policy-makers and regulators should play the role of orchestrators of incentives to facilitate 5G network deployment, simultaneously acting upon cost restructuring through sharing, including industry consolidation and promoting network joint ventures, while implementing tax incentives in support of 5G equipment purchasing and applications development.

			5.	Economic and fiscal incentives may not be enough to facilitate the deployment of 5G technology. It was noted by a panellist that, as networks migrate from 4G to 5G, telecommunication/ICT operators are transitioning their operating model, blending infrastructure within cloud-based architectures to drive operational savings. This entails a dramatic shift in operating model, a sine qua non condition of ultimate success.
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			1	Introduction

			The United Nations Secretary-General’s report on “Our Common Agenda” released in September 2021 highlighted the potential of digitization to address some of the world’s social, and economic challenges. The report advocates for a multi-stakeholder understanding between Member States, the private sector and civil society to address some of the challenges in building equality in the access to digital technologies. At the same time, the report recognizes that “taxation is one of the most powerful tools […], critical to investing in public goods and incentivizing sustainability”. It also noted that “a reformed international tax system is needed to respond to the realities of growing cross-border trade and investment and an increasingly digitalized economy while also addressing existing shortcomings in fair and effective taxation of businesses and reducing harmful tax competition”.

			The 9th ITU Economic Experts Roundtable was dedicated to the role of economic and fiscal incentives to accelerate the digital transformation of economies and societies. The rising global challenges resulting from the COVID-19 pandemic have put this imperative at the centre of telecommunication/ICT industry discussions. Yet, the development of a framework that addresses the conflicting imperatives of different stakeholders is a non-trivial task. 

			When thinking about incentives, fiscal reform remains a critical lever. Decisions regarding taxation and financial contributions are driven by public policies guided by normative goals (e.g. how much revenue should the government collect to pay for services and what type of services should be provided to its citizens?) and the cost/ benefit equation incurred to meet those objectives. While the benefits of taxes relate to general policies (e.g. raising revenues to support the public administration) or specific objectives (e.g. support the development of broadband in schools), economic theory also shows that, in general terms, taxation affects market equilibrium by shifting the demand and supply curves by raising prices with the consequent reduction in the quantity of goods. Along these lines, the impact of taxation on the digital transformation of the economy is a multi-pronged debate that needs to be structured around not only the benefits it generates, but also the costs in lost surplus it may imply. That said, tax reform is only one of the potential incentives to accelerate digital transformation. As discussed during the roundtable, infrastructure sharing, and demand side stimulation remain two additional levers that impact the digital economy.

			Considering the importance of this matter to enable better ICT network coverage, affordable digital connectivity for sustainable development and accelerated digital transformation, the 9th economic experts roundtable was organized specially within the World Summit on the Information Society (WSIS) Forum framework,1 specifically under Action Line C6 on Enabling Environment. 

			The need to create a suite of enablers to decrease ICT infrastructure deployment costs, such as streamlining relevant regulation and addressing excessive sector taxation, was already raised during previous ITU economic expert roundtables.2 This time, discussion on the need to outline an appropriate set of economic and fiscal incentives focused on the trade-offs between the need to raise funds for the delivery of public services and to encourage the deployment of digital infrastructure, while addressing any potential fiscal asymmetries and imbalances across sectors (ICT compared to other industries) and sub-sectors of the digital economy (telecommunication/ICT compared to OTT or digital platforms). In sum, the purpose of the roundtable was to explore the creation of a framework of incentives that promotes equal affordable access to digital technologies, does not hamper capital spending and network deployment and reduces symmetries across the digital ecosystem, while ensuring that governments receive the financial sources needed to deliver public services focusing on the following main questions:

			1)	What potential economic and fiscal incentives could be implemented to stimulate the deployment of digital infrastructure in rural and isolated areas? 

			2)	What kind of economic incentives should be defined to ensure the introduction of advanced technologies such as 5G to support the digital transformation of the economy? 

			In addition to the roundtable discussions, the economic experts responded to a survey distributed ahead of the meeting (see survey template in Annex). This report provides a summary of the responses to the survey, complemented with comments and opinions made during the discussions and supported by references to recent research on the topic. 

			The second section of this report is dedicated to analysing the incentives to be implemented to stimulate deployment of ICT infrastructure in rural and isolated areas. It begins by reviewing the investment models required for deploying fixed and mobile networks and analysing drivers and potential “choke” points for a positive return. On this basis, this section reviews potential incentives recommended by the economic experts to alleviate the constraints of a network investment in rural areas, which includes points raised on infrastructure sharing, taxation reform, demand side initiatives, and rebalancing fiscal asymmetries among digital ecosystem players. Each group of incentives was also assessed in terms of benefits, options, and implementation issues.

			The third section addresses the economic and fiscal incentives to accelerate the introduction and deployment of advanced telecommunication technologies, such as 5G. It outlines the potential investment required to deploy 5G in some developing countries, and reflecting the sizable capital required for this technology to be deployed. The section also presents recommendations by the economic experts to mitigate the cost of this effort.

			2	Incentives to be implemented to stimulate deployment of ICT infrastructure in rural areas 

			In large part, driven by the contraction triggered by COVID-19, worldwide investment in ICT network infrastructure declined in 2020, and exhibited a modest rebound in 2021 (see table 1).

			Table 1: Annual investment in telecommunication infrastructure per capita (in USD)
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			Sources: ITU; GSMA Intelligence; Telecom Advisory Services analysis

			As shown in Table 1, developing countries have been most affected by a negative trend in investment. For instance, investment in telecommunication/ICT infrastructure in sub-Sahara Africa has consistently declined since 2018, while in the Latin American region, the 2020 decline appears to have been reversed in 2021, and in the Asia-Pacific region, the negative trend resumed in 2021. 

			As discussed in previous roundtables3, while not shown in the aggregate metrics, it is well known that the negative trend in capital spending is affecting primarily rural and isolated areas in developing countries, since even during the pandemic investment continued to flow to urban areas. In this context, the issue of ensuring that investment is channelled to rural and isolated areas has become a critical imperative, especially considering the pervasive digital exclusion that became apparent during the pandemic. Obviously, since governments of advanced economies have the resources to compensate for this shortfall and invest in rural areas to remedy the digital divide4, the key issue for developing countries is how to implement the right economic and fiscal incentives to ensure that the private sector continues deploying infrastructure and providing affordable access in rural and isolated areas. This section begins by stating the nature of the problem in quantitative terms and then reports the economic experts’ perspectives and recommendations to address this problem.

			2.1	Network deployment economics in rural and isolated areas

			To start discussing the issue of incentives for the deployment of ICT infrastructure in rural and isolated areas, the drivers and constraints of network deployment economics need to be understood. Such a model should generate a good understanding of all commercial and financial variables needed to assess the viability of a business case. The example in Figure 1 provides a view of a fibre-optic investment model in the distribution network (fibre-to-the-home (FTTH)).

			Figure 1: FTTH investment model

			[image: Figure 1 describes the investment model of fibre-to-the-home (FTTH). It is divided in two main parts: the first part is related to deployment plans which includes homes passed, construction costs and equipment costs; and the second part is related to the broadband market which details the market share and the wholesale access links and shows all the associated and connected elements and their relationships.]

			Source: “Ultrabroadband investment models”. Communications and Strategies (November 2008).

			In the case of FTTH, capital expenditures include construction costs for fibre-optic deployment, network equipment costs, and customer premise equipment costs. In turn, operating expenses are conditioned by share of homes passed. Revenues represent the sum of average revenue per user (ARPU) and, if applicable, wholesale fees for reselling the facility to other network operators. Finally, free cashflows, and consequently the return of the investment (ROI) as measured by net present value (NPV), will be affected by amortization and taxes.

			Assuming a deployment plan of 5 600 000 homes passed, and with 25 per cent of homes connected, the business case turns cash positive in three years, with a NPV positive (even without considering its terminal value). However, if the number of homes connected drops below 20 per cent, the NPV turns negative.5 As expected, population density is a critical variable driving a positive return on the investment. A study by Cartesian (2019), where real FTTH deployment costs for the United States were used to develop a logarithmic model, indicated that cost per home passed in rural areas can range between USD 3 000 and USD 6 000.6 However, additional studies indicate that other variables are also critical in driving a positive FTTH business case, including:

			•	number of homes connected: uptake must always be higher than 25 per cent (a variable which in turn is conditioned by affordability and other demand factors, particularly important in rural areas);

			•	ICT service pricing: retail average revenue per user must be higher than USD 60 (also a function of affordability);

			•	operating expenses;

			•	amortization and taxes.

			Similar business cases have been modelled for mobile networks although in this case the variables driving a positive business case include, in addition to the above, other factors such as the cost of spectrum access. A commercial business plan to deploy broadband networks in a rural area is constrained by basic economics and market factors. In general terms, a positive NPV of the business case is fulfilled if service adoption ranges between 30 per cent and 50 per cent.7 Under these conditions, if uptake decreases and, consequently, revenues fall, the NPV of the investment is again negative. In this context, the key objective is to define an enabling environment to accelerate the deployment of digital infrastructure in rural areas. This enabling context must consider economic and financial incentives that can mitigate some of the cost constraints that can potentially negatively impact ICT investment in a rural and isolated area.

			2.2	Why are economic incentives important in driving network deployment in rural and isolated areas?

			The understanding of broadband network investment model dynamics presented above framed the discussion of economic incentives. The economic experts’ responses were structured around the opportunity to mitigate some of the drivers of the business case discussed above, and included:

			•	sharing infrastructure as a way of reducing the capex and opex burden;

			•	reducing taxes as an approach to increasing the available capital to be invested;

			•	exploring new business opportunities in the search to redefine the average revenue per user (ARPU);

			•	rebalancing the fiscal framework to address asymmetries between impositions on infrastructure service providers and digital platforms.

			Infrastructure sharing to contribute to reduce the capex and opex burden

			Infrastructure sharing in telecommunication/ICT is defined as the use of infrastructure or resources by more than one telecommunication operator/service provider through a cooperative or commercial arrangement, or the concurrent use of an existing infrastructure to reduce investment and operating expenses. The infrastructure sharing concept can be applied in fixed and mobile networks through several options. In the mobile segment, sharing decisions range from sites and towers to other network elements such as the radio access network (RAN) and spectrum. In the fixed segment, sharing could include ducts, power supply, electric posts, local loop access, and backhauling. 

			Numerous studies have already provided an estimate of economic benefits of infrastructure sharing. Based on Tognisse, I., the investment required to extend a mobile network includes cell tower costs (on average, between USD 150 000 and USD 250 000, depending on the location), base station equipment (baseband processors, transceivers, power supplies, amplifiers for a cost between USD 20 000 and USD 50 000), installation of the equipment (approximately USD 25 000), and interconnection to the core network (USD 5 000).8 In this context, it is estimated that site and tower sharing across multiple operators yields a capex benefit of over 40 per cent.9

			Another approach to drive a reduction in capex through infrastructure sharing is co-development through promoting collaboration between telecommunication/ICT operators and service providers and other network industries (such as electric utilities) to achieve joint deployment and operation of shared infrastructure.

			While strictly in economic terms, network sharing and co-development can be advantageous under many circumstances, its successful development needs to address several constraints. First, active sharing (which includes radio access network sharing) and core network sharing is complex to achieve, especially when network operators are competitors. Second, despite the economic benefits, infrastructure sharing can be a source of imbalance and market distortion and, if imposed from outside, can reduce rather than increase the incentives to build new infrastructure and adopt new technologies. For example, municipal jurisdictions can become a ‘choke’ point in terms of processing authorizations or imposing high contributions from tower companies. In many countries, local authorities and municipalities have the constitutional autonomy to provide permits for infrastructure deployment and charge a contribution. Interestingly enough, in other infrastructure areas (for example, ports), the national authorities are increasingly gaining jurisdictional leverage over local governments. The concept at play in this case is “vertical policy coherence”. Under this term, a national imperative, such as addressing the digital divide or deploy 5G for industry development reasons, overrides local government considerations. 

			Moreover, even if the deployment hurdle is solved, other negative externalities might come into play. For example, ICT national regulatory authorities (NRAs) might leave network operators to decide on their own whether to share infrastructure or force them to do so in the interest of furthering deployment in rural areas. Infrastructure sharing does not come as a natural strategy to operators who can be at various stages of network roll-out and may, therefore, have different attitudes to value network infrastructure as a competitive advantage. In principle, if an operator has invested heavily in a national network, it will likely be unwilling to offer competitors access to that advantage10. Under some competitive market conditions, operators might, on their own, arrange socially optimal and financially viable solutions. In contrast, owners of infrastructure that confers dominant positions will be reluctant to share it. For example, the competitive differentiator inherent in network investment and deployment is expected to increase with 5G. However, 5G technology, in its capacity to support broader network diversity, combined with the extent of cloud computing at the core and edge of networks could facilitate a rethinking of new business models for infrastructure sharing.

			The analysis of so-called potential “coordination failures” in the implementation of network sharing models is a pre-condition to determine the incentives to be deployed to promote industry development. These incentives are not driven by a “one size fits all” approach. Some market structures will be more prone to reaching the coordination entailed by network sharing than others. Furthermore, coordination will be more feasible under some models than others. Under these circumstances, governments can help to provide the incentives for sharing infrastructure. If these are addressed properly, infrastructure sharing yields an increase in overall connectivity. For example, Houngbonon et al. (2021) demonstrated that a comparison of market outcomes for 56 low- and middle-income countries with and without a successful tower business (as emblematic of a thriving infrastructure sharing model) is generally positive. Even if one recognizes that markets with tower businesses are typically richer and often have more sophisticated regulatory environments, the availability of quality mobile connectivity, proxied by population coverage of 4G and median download speed, is higher in markets with the tower business model than in markets without it. Moreover, 4G population coverage is 10 percentage points higher and median download speed is 2.2 Mbit/s higher, while affordability of mobile connectivity, measured by the cost of a medium basket of mobile broadband plan, is better.11 

			Reduction of taxes to increase available investment capital

			By affecting the bottom line of the network deployment business case, taxes impose a constraint on the financial model. In general terms, levies always raise the pre-tax return on capital invested. Most research literature has found that taxation regimes play an important role in driving capital flows, when controlling for economic development, unemployment, and currency fluctuations12. Accordingly, when a firm must make an investment decision, taxation plays a significant role. Taxes affect both the incentives of a company to make investments and reduce the supply of funds available to finance them. In fact, several empirical studies indicate that, all things being equal, marginal, and average tax rates have a negative effect on investment decisions.13

			In all fairness, taxes are just one of the many factors driving capital investment decisions. Beatty et al. (1997) showed that high net equity financing activity (access to low-cost funds) and high stock returns (market signalling) are also important variables in explaining high future net capital expenditures14. Similarly, as expected, high net income and low dividend pay-outs are important predictors. Nevertheless, when controlling for these factors, the authors also determined that, for instance, changes in the tax code in the United States had a real effect on the investment behaviour of firms based in the United States15.

			The mechanisms by which taxes affect technology investment (particularly telecommunication/ICT) are complex. In general terms, Devereux (2006) considers that taxation first affects two decisions: in which business to invest (e.g. mobile, broadband, and other) and in which geographic location to invest (e.g. a specific country)16. In addition, taxes also influence a continuous choice: once a business and locations are agreed upon based on taxation attractiveness, businesses see levies affecting their capital expenditure allocation process. In other words, taxes will influence how much investment will favour certain locations to the detriment of others.

			It should be noted that changes in tax regimes do not affect investment decisions instantaneously. Investment decisions are partially driven by variables that only change gradually (e.g. changes in the cost of capital). As a result, a modification of taxation regimes (e.g. a change in the sales tax rate affecting the initial purchasing of network equipment) might affect the incentives to invest immediately but translate in investment decisions only gradually17. An implication of the evidence that indicates that corporate investment behaviour lags changes in tax regimes is that countries that constantly change tax policies introduce another layer of complexity for firms planning future investment. In other words, by the time the firm is ready to adjust to the tax regime imposed in past years, a new change imposed by the government modifies the underlying premise of future investment. This situation, which is rather common in the telecommunication industry, makes it very complex for network operators to plan future capital investments. 

			In general terms, the impact of taxation on corporate behaviour tends to vary according to the economic cycle and evidence shows that in periods of economic expansion, the negative impact of taxation on investment affects primarily the supply of funds and not the incentives to invest18. Lintner states that,

			“So long as profit positions are not unacceptably low and the necessary funds are available, very substantial amounts of new investment will be undertaken even where there is no very clear enough evidence that the individual investment moves will add enough to net profit to make them worthwhile”.

			The incentives mentioned include maintaining or improving a competitive position or increasing market share. Conversely, in periods of economic downturn, the effects of taxes on investment incentives would be relatively more important, and the availability of funds becomes less important in influencing investment decisions19. Therefore, in the context of post-pandemic conditions, when telecommunication/ICT investment per capita is declining in developing countries20, taxation becomes a critical factor to consider in determining incentives that address the rural digital divide.

			The telecommunication/ICT sector is subject to general and sector-specific levies (see Table 2).

			Table 2: Fiscal obligations affecting the telecommunication/ICT sector

			
				
					
					
					
				
				
					
							
							Segment

						
							
							Fiscal obligation

						
							
							Nature

						
					

				
				
					
							
							Taxes on telecommunication operators

						
							
							Profit tax

						
							
							General

						
					

					
							
							Labour taxes

						
							
							General

						
					

					
							
							VAT for equipment

						
							
							General

						
					

					
							
							Import duties for equipment

						
							
							General

						
					

					
							
							Regulatory fees

						
							
							Sector-specific

						
					

					
							
							Universal service contribution

						
							
							Sector-specific

						
					

					
							
							Spectrum licence fees

						
							
							Sector-specific

						
					

					
							
							Others (municipal, other sector specific taxes)

						
							
							General or sector-specific

						
					

					
							
							Taxes on consumers of telecommunication goods or services

						
							
							VAT on services

						
							
							General

						
					

					
							
							Import duties for smartphones

						
							
							General

						
					

					
							
							Other specific taxes

						
							
							Sector-specific

						
					

				
			

			General taxes affect every sector of a country’s economy, typical examples include income tax (such as tax on operator profits); value added tax (VAT), which is imposed on the operator when purchasing equipment; and labour and social contributions, which are paid by enterprises for each employee, such as social security obligations. In some countries, operators are also required to pay custom duties for the import of electronic equipment, software and network components.

			Taxes on telecommunication/ICT operators: Among industry-specific contributions, several examples apply to the telecommunication sector: regulatory fees are collected to partially finance the activities of the NRA; and a portion of the contributions imposed on operators is usually collected by a universal service fund (USF) to address issues such as the digital divide. These funds are usually used to fund network deployment in geographic areas where market supply is scarce (or non-existent), and to stimulate demand through aid or subsidies to disadvantaged populations. In addition, spectrum frequency licence allocations or renewals can include one-off payments, although in some cases, they can include recurring payments. These are typically justified to fund the regulatory administrative expenses associated with the management of the spectrum. In addition, there are other sector-specific contributions that are applied in some countries, such as service activation taxes and numbering fees. Beyond contributions imposed at the national level, network deployment can also be subject to municipal fees, which can be one-off or recurring, such as for the use of public spaces, property taxes, rental costs, and environmental fees. 

			Taxes on consumers of telecommunication/ICT goods or services: This category refers to taxes applicable to consumers. End consumers are subject to VAT on payments for services to which they subscribe. This is a general tax, although some countries charge an expanded VAT or an additional sales tax for the acquisition of certain telecommunication services. In addition, in some countries consumers must pay VAT and custom duties for the acquisition of imported devices such as smartphones. Beyond the taxes mentioned above, certain countries have introduced other sector specific obligations affecting the acquisition or use of telecommunication services. Examples of this are service connection fees (for example, a certain percentage of the connection cost), or excise taxes (such as a specific amount per minute of voice or per level of data consumption). The application of such taxes differs in magnitude and scope depending on the country.

			Numerous empirical studies have shown taxation to have an impact on the deployment of ICT infrastructure. For instance, the incidence of some specific taxes in the telecommunication market for a sample of countries (Bangladesh, Brazil, Malaysia, Mexico, and South Africa), simulating scenarios for the period 2009-2014 was studied by Katz et al. They focused on specific contributions such as VAT for services and handsets, finding that a reduction in taxation in the studied countries could potentially reduce the total cost of mobile ownership, increase service penetration, and increase GDP.21 In turn, Zamil and Hossen (2012) analysed the case of Bangladesh, covering the period from 1997 to 2008, and documenting the potential gains in terms of sector development from a tax reduction.22 Andrianaivo and Kpodar (2011)23, and Calandro et al. (2013)24 outlined the risk of African governments imposing high taxes and fees that will constrain the development of the telecommunication/ICT sector. Similarly, Arawomo and Apanisile (2018) performed a study focused on Nigeria, covering the period 1986-2014, suggesting that the government should offer incentives such as tax holidays, import duties exemptions and subsidies to foreign firms to develop the telecommunication sector.25 For the Americas region, Katz and Callorda (2019) provided empirical evidence on the impact of taxation on network investment across the United States. According to this research, a decrease of 1 percentage point in the average weighted state and local sales tax rate affecting initial equipment purchases (from 4.58% to 3.58%) would increase investment by 1.97 per cent over the current level of capex.26

			A panellist at the roundtable mentioned research conducted in Burkina Faso, and the Republic of Congo that demonstrate the benefit of tax reduction on the deployment of networks. More specifically, a decrease of one percentage point in taxation of telecommunication operators in the Republic of Congo would yield an increase of between 5 and 6 percentage points on mobile coverage. A similar analysis for Burkina Faso indicates that one percentage tax reduction would increase coverage by 1.4 per cent.

			A complementary economic incentive mentioned during the roundtable discussion is the need to reduce spectrum licence fees. Authors who have analysed the role of spectrum management in pricing or adoption include: Zaber and Sirbu (2012)27, Kuroda and Forero (2017)28, Hazlett and Muñoz (2009)29, Park et al. (2011)30, and Bauer (2003).31 

			In light of these empirical findings, options in the fiscal space that provide incentives for network deployment in rural and isolated areas include:

			•	Reduce regulatory fees to a maximum of 0.1 per cent of operator gross revenue, supported by the premise that they should only serve to recover the administrative costs of regulation.32

			•	Design tax frameworks that consider different needs at the sub-national level rather than addressing them nationally. While there is some agreement that the telecommunication services industry should be taxed at the same effective rate as other sectors, fiscal authorities should consider implementing specific tailored incentives to stimulate investment in rural and isolated areas. In the words of a panellist: “Unless fiscal authorities implement fiscal incentives to stimulate network deployment in rural areas of developing countries, a persistent digital divide will continue to exist”.

			•	Eliminate sector-specific taxes to reduce the asymmetric treatment between the telecommunication industry and other sectors of the economy. Katz and Jung (2022) have estimated that each point of reduction in the regulatory fee rate (for example, from 2% to 1%) generates an increase in investment of 1.6 per cent.

			•	Eliminate import duties on telecommunication/ICT equipment and software to reduce investment costs. Katz and Jung (2022) estimated that the elimination of equipment import tariffs generates an increase in investment of 14.7 per cent.33 For example, several countries in the Americas region are exploring approaches to reduce import duties and VAT on network equipment. In Brazil, fiscal authorities provide an incentive to reduce taxes for those telecommunication operators that acquire equipment produced in the country.

			•	Implement targeted approaches for investment of universal service funds (USFs). For instance, to reduce USF contributions, Argentina and Colombia allow operators to use part of the contribution directly on national connectivity projects.

			•	Eliminate import duties on smartphones to improve access and affordability of ICT good. A study by Henn and Gnutzmann-Mkrtchyan (2015) has demonstrated that participation in the Information Technology Agreement that supports the reduction in ICT equipment and devices tariffs has contributed to developing telecommunication/ICT sector and boosting trade in developed and developing economies alike through the reduction of trade costs and by improving the investment climate associated with the reduction of tariffs.34 For example, as mentioned by a panellist, several initiatives in the Americas region are focused on reducing taxes on consumer devices. In Colombia for instance, consumer telecommunication devices are exempted from VAT.

			•	Reduce spectrum licence payments. Research by Bahia and Castells (2019) has indicated that a 1 per cent reduction in spectrum payments is associated with a 0.45 per cent increase in 4G coverage in developing countries.35

			•	To complement these initiatives, a panellist raised the need for governments to provide tax rebates, both direct and indirect including subsidies, and subsidized loans for network rollout. For example, a subsidy scheme to provide network connectivity in remote villages has been implemented. For example, Malaysia approved tax allowances on expenditure on last-mile broadband equipment as an incentive for operators to roll out their networks.36

			Exploring new business opportunities

			Tax exemptions can be used to stimulate ICT infrastructure deployment in rural areas. This lever can improve the financial profile of an investment but if the profitability gap continues to exist after implementing the tax reduction, rural investment will not follow, and other options need to be explored.

			As discussed above, one variable that could improve the network deployment investment model is to increase revenues, or as one panellist said, “shift the emphasis from supply to demand”. This demand stimulation option was raised with the understanding that, as expected, it could run in the face of reduced service affordability, a characteristic endemic to rural areas. A roundtable panellist suggested the need to explore “innovative ways to think about cross-subsidization of deployment through the identification of new business models and opportunities to generate revenues”. In other words, in addition to thinking about how to close the return-on-investment gap by sharing infrastructure and reducing taxes, network operators could turn the problem on its head and start to look at new business opportunities that could increase revenues.

			Labelled by one panellist the “downstream rural e-services” model, this option is based on promoting rural financial services, e-commerce, and media platforms as services that drive demand first, which would then stimulate telecommunication services providers to deploy networks. As another panellist suggested, “demand stimulation would result in other revenue streams that would be open for taxation.” However, for this to happen, the digital ecosystem would have to be developed enough to have the capacity of developing demand in anticipation of network deployment. This has been the case in China as a result of the pioneering work of some platforms such as, for example, Alibaba, Tencent, and Tik Tok. 

			A different alternative for focusing on the demand side is to dramatically change the supply side business model. Rather than trying to “fine-tune” the current model by promoting sharing or reducing taxes, suggested a panellist, an alternative approach could be based on different operating models with lower service economics (for example, community networks, microtelcos, Wi-Fi-based mobile Internet service providers) that are more suited to addressing the demand of rural areas. In the words of one panellist, “We need to completely review that predominantly national exclusive licensing frameworks and expensive business models (and taxation regimes) with the current blunt incentives and penalties and think about creating more enabling frameworks, for multiple players to enter markets providing different niche, community, microcell, regional (dynamic spectrum licensing for rural areas).” 

			One approach could be to allow large operators to bid for high demand spectrum but achieve significant price discounts for certain types of infrastructure sharing (e.g. Ofcom) with the positive outcomes of reducing overall costs (reduced revenues from auction but massive positive multipliers in take up and services) and potential innovation that can drive the digital and data economy and produce multiple systemic revenue streams for the state. 

			Rebalance the fiscal framework to address asymmetries

			On a related matter, the option exists to redefine the contribution mechanism of universal service funds. A recent proposal developed by the United States FCC Commissioner Brendan Carr37 and linked to the funding mechanism of universal service funds (USFs) stands out. The traditional model, according to Commissioner Carr, is obsolete. He argues that the dominant telecommunication network is no longer telephony, but the Internet, which leads to the need to rethink how to finance high-speed networks in unprofitable environments. Carr proposes to include internet platforms as potential contributors. The argument is that, just five companies - Netflix, YouTube, Amazon Prime, Disney+ and Microsoft - account for 75 per cent of rural broadband Internet traffic in the United States (Layton and Potgieter, 202138), and most of the investments are to add capacity and adapt networks to support such streaming services. 

			This proposal is similar to one raised by a panellist: “Currently in many African countries, the outcomes of skewed and misdirected tax structures is that the most profitable big tech platforms pay nothing, the infrastructure providers often pay very high taxes (though they remain very profitable in many markets where they are dominant), which are passed on the end users making the price of services unaffordable for the majority of the population and then in some countries end users further face regressive social networking and mobile money taxes (and the platforms themselves don’t pay a cent). This has impacted negative on universal service goals, with many of the poorest being push of the networks or their usage reduces dramatically, which has meant that the data service providers in many African countries the infrastructure operators, revenues have decreased, making them even less profitable and in fact reducing the contribution to the tax base for state formation”.

			2.3	Options for implementation of incentives for deploying networks in rural and isolated areas

			Going forward, several incentives exist that could prove useful in promoting the deployment of networks in rural and isolated areas:

			•	Promote active and passive infrastructure sharing across fixed and mobile network operators.

			•	Incentivize co-development with other network industries (e.g. utilities) by promoting collaboration in deployment and operation of shared infrastructure.

			•	Reduce sector specific taxation: governments should consider the development of tax frameworks at the sub-national level to reduce the burden and stimulate deployment in isolated areas.

			•	Enact sales tax and import duty exemptions for network equipment.

			•	Reduce spectrum licence fees, if possible.

			•	Explore new business opportunities around to increase “downstream rural e-services”, to improve revenues.

			•	Rethink the rural operating model by searching for much lower cost options (for example, community networks, microtelcos, Wi-Fi based mobile Internet service providers).

			•	Rebalance the fiscal framework to address asymmetries between impositions on infrastructure service providers and digital platforms.

			3	Economic and fiscal incentives required to ensure the introduction of advance information and communication technologies

			3.1	The imperatives of 5G39

			The next generation of mobile connectivity around 5G is conceived as an exponential increase in the quality of the proposed value of connectivity. The services associated with 5G technology offer greater coverage by providing consistent quality levels both inside and outside buildings, in populated areas, industrial zones and along transportation corridors. Similarly, coverage would be extended to rural and isolated areas, providing signal coverage for devices with very low energy consumption. This includes the ability to provide service for a high density of Internet of Things (IoT) terminals. Furthermore, the unit cost of data traffic would be significantly lower than that of 4G networks. This functionality is offered at a high quality in different geographies, although the latency and speed of the services are adapted to particular applications, use cases and market segments.

			These characteristics define an advanced network that is composed of a high density of access points40 and that operates in high, mid and low bands, as well as millimetre wave bands, potentially complemented with non-licensed spectrum. The network allows the interconnection of several different radio technologies that have the interoperability necessary to allow for uninterrupted communication sessions. Finally, 5G mobile infrastructure offers the ability to allocate portions of the network using the virtualization of network functions (“network slicing”) and software defined networks.

			The economics of 5G have been estimated for full coverage in three settings, urban, suburban, and rural, primarily in advanced economies (see Table 3).

			Table 3: United Kingdom: 5G cost (without spectrum acquisition costs)

			
				
					
					
					
					
					
					
				
				
					
							
							
							Town/City

							(millions)

						
							
							Population distribution
(%)

						
							
							5G capex (USD billions) (*)

						
							
							5G capex (%)

						
							
							Capex per Population
(USD)

						
					

				
				
					
							
							Urban (cities >1 million)

						
							
							19.42

						
							
							29

						
							
							0.89

						
							
							1.66

						
							
							45.71

						
					

					
							
							Suburban

						
							
							36.16

						
							
							54

						
							
							7.13

						
							
							13.37

						
							
							197.16

						
					

					
							
							Rural

						
							
							11.38

						
							
							17

						
							
							45.32

						
							
							84.97

						
							
							3 981.22

						
					

					
							
							Total

						
							
							66.96

						
							
							100

						
							
							53.34

						
							
							100

						
							
							796.58

						
					

				
			

			(*) Cost scenario assumes no sharing scenario with a country-wide delivery of 50 Mbit/s

			Source: Oughton and Frias (2017). Exploring the cost, coverage, and rollout implications of 5G in Britain; Telecom Advisory Services analysis

			Using capital investment per population as a starting point (which does not include spectrum acquisition costs), total deployment costs for 5G networks have been estimated for selected Americas region countries41. Additionally, the total 5G investment was compared with the annual capex projection to underline the level of effort that operators would have to make if they were to deploy 5G networks on a national scale (see Table 4).

			Table 4: Selected Americas region countries: 5G cost (without spectrum acquisition costs)

			
				
					
					
					
					
					
					
					
				
				
					
							
							Country

						
							
							Investment required

							(USD billions)

						
							
							Annual capex (USD billions)

						
					

					
							
							2021

						
							
							2022

						
							
							2023

						
							
							2024

						
							
							2025

						
					

				
				
					
							
							Argentina

						
							
							9.09

						
							
							0.384

						
							
							0.407

						
							
							0.505

						
							
							0.575

						
							
							0.608

						
					

					
							
							Brazil

						
							
							48.41

						
							
							3.588

						
							
							3.933

						
							
							4.255

						
							
							4.348

						
							
							4.235

						
					

					
							
							Chile

						
							
							5.18

						
							
							0.999

						
							
							1.054

						
							
							1.115

						
							
							1.140

						
							
							1.144

						
					

					
							
							Colombia

						
							
							12.62

						
							
							0.893

						
							
							0.902

						
							
							0.931

						
							
							0.907

						
							
							0.888

						
					

					
							
							Mexico

						
							
							37.41

						
							
							1.830

						
							
							1.951

						
							
							2.144

						
							
							2.353

						
							
							2.329

						
					

					
							
							Peru

						
							
							7.36

						
							
							0.845

						
							
							0.873

						
							
							0.935

						
							
							1.029

						
							
							1.045

						
					

				
			

			Source: The value of digital transformation through expansive mobile in Latin America. Katz, R. and Cabello, S. (2019).

			The comparison of the five-year capex forecast with the investment required to deploy national 5G infrastructure (under no sharing assumption) provides an indication of the challenge facing the deployment of advanced networks especially in developing countries. Analysis suggests that it could take at least ten years to raise the investment required to cover the sum of all capex (and a potential extrapolation beyond 2025) to deploy 5G in any of the selected Americas region countries under a non-shared network scenario. This is the nature of the challenge facing developing countries in terms of deployment of advanced ICT infrastructure, thereby raising the need for implementing economic and financial incentives.

			3.2	Spectrum management incentives

			According to one panellist, governments should acknowledge that to stimulate the deployment of 5G they should accept a low reserve price at auctions in exchange for a higher coverage rate and less barriers to deployment by easing access to and lowering the cost of mid-band spectrum. This would allow network operators to accelerate 5G deployment by reducing up-front (pre-service) costs and redirect more capex to network roll-out. This, in turn would allow faster scale-up of infrastructure coverage and capacity, higher performance capabilities and faster monetization of use cases, especially in industrial sectors.

			One way of reducing spectrum licence costs is to impose coverage obligations in licence awards in a “beauty contest” hybrid auction framework. This allows licence applicants to trade licence fees (in some cases up to 40 per cent) for coverage obligations. This approach was already used in 4G but is being applied to 5G in countries such as Chile and Brazil.

			3.3	The role of government as a facilitator of incentives

			Governments can play an important role in facilitating the deployment of 5G through several initiatives:

			•	provide financial stimuli by subsidizing the purchasing of 5G devices and connectivity fees for enterprises, to encourage implementation of 5G in use cases (e.g. China);

			•	set up funds for trial services;

			•	promote R&D on 5G use cases and innovation;

			•	reduce deployment barriers to physical infrastructure.

			Some governments are also implementing a policy framework to combine taxation system proposals, infrastructure sharing, and further spectrum allocations. More importantly, governments are perceived as playing the role of orchestrators of incentives to facilitate 5G network deployment. In ASEAN42 countries, for example, regulators are enabling 5G rollout by restructuring cost through sharing and industry consolidation and promoting network joint ventures. In Japan, companies involved in 5G deployment can deduct the cost of equipment purchasing from income tax. In Taiwan, Province of China, and Hong Kong, Special Administrative Region of China, operators receive subsidies in support of 5G applications development.

			3.4	Impact of economic and financial incentives for advanced technology deployment

			The impact of 5G deployment is structured around productivity effects in economic sectors and, potentially, new use cases for consumers. It is widely expected that adoption of 5G, fibre-optic rollouts and cloud services can drive economic growth and potentially kick start new industries and create new business models and employment. However, according to a panellist “heavy capital expenditure burden and the lack of scale visible consumer use cases is keeping service providers hesitant from launching new services, except from conventional fixed mobile access”. 

			Reducing the capex burden with asset sharing and tax reductions will encourage quicker deployment. A reduction of 5G licence costs will certainly have an impact on the ability and possibility of telecommunication/ICT operators to deploy advanced networks. Along these lines, a decreasing revenue for the government resulting from reduced spectrum licence incomes could be partly compensated by the spill over of technology on the operations of key industries. 

			That being said, one panellist reminded the roundtable that economic and financial incentives are not enough to facilitate the deployment of 5G technology, and as technologies migrate from 4G to 5G, operators are transitioning their operating model and blending infrastructure within cloud-based architectures to drive operational savings. 

			Based on the last Global Symposium for Regulators (GSR-21) best practice guidelines, the role of government is to clear the way for investment and support a different competitive market for future broadband and digital services. For this, it is important to implement sound tax policy strategy to foster the digital economy, including tax incentives or tax deductibility for new investments in infrastructure, tangible and intangible assets such as ICT equipment and software, and remove sector specific taxes on digital services, devices and equipment-1.

			4	Conclusions: implications for policy-makers and regulators

			It is highly appropriate to conclude this roundtable report with the words of one panellist,

			“I really urge today's discussion to think about the economic and the incentives as well as the fiscal policies are not just about the tax and subsidies but more importantly how can we think about innovative arrangements to collect and to spend the same amount of budget. And how can we improve the efficiency of spending the budget by enabling cross subsidization and cross departmental collaborations”.

			In other words, beyond the specific recommendations outlined in this report, government policy-makers and regulators need to think about economic and fiscal incentives for deployment of ICT networks in a holistic manner, aiming to address the overall objectives of maximizing digital transformation of economies and societies. In that context, collaboration across government agencies is critical.

			Annex

			ITU economic experts roundtable survey

			As anticipated in the concept note, the purpose of the upcoming roundtable is to take stock further on potential economic and fiscal approaches to address, in a balanced way, the trade-offs between government need to raise funds for the delivery of public services and provide required incentives for deployment of digital infrastructure. (a) How can (or should) we address potential asymmetries in economic incentives to be implemented across all sectors of the digital economy? (b) What are the implications for the digital ecosystem of the G20 endorsement of the OECD deal of a global minimum corporate tax of 15 per cent? (c) What could be the potential fiscal incentives to stimulate the deployment of digital infrastructure in rural and isolated areas? (d) What kind of economic incentives should be defined to ensure the introduction of advanced technologies such as 5G, optical fibre, and cloud-services?

			In preparation for the roundtable, we would appreciate it if you could answer a short survey. As usual, the compiled responses will help frame the session discussion. In addition to the survey response, we would appreciate it if you can share with us any relevant piece of research you or your organization has produced on the topic.

			An effective tax policy must consider a series of factors to balance, ranging from the governments' own fiscal needs, to avoiding inefficiencies and distortions that negatively affect the performance of the markets. Economic theory suggests increasing taxing to goods that produce a negative externality to society (such as tobacco, alcohol, or gambling), while on the other hand, minimize fiscal obligations for those goods and services that are supposed to generate positive spill-overs and the intention of public authorities is to stimulate their consumption. 

			In your opinion:

			Q1: What do you believe the key principles driving the tax structure in telecommunications should be? 

			Example (only for reference, since you might not agree with it) 

			
				
					
					
				
				
					
							
							Description of the topic

						
							
							•	Excessive taxation and impositions on the telecommunication industry is having a negative impact on deployment of networks, particularly in remote and rural areas with low return of investment.

						
					

					
							
							Trends and/or issues

							on the spot

						
							
							•	While there is some agreement that the telecommunication services industry should be taxed at the same effective rate as other sectors, fiscal authorities should consider implementing specific incentives to stimulate investment in rural and isolated areas.

						
					

					
							
							Economic impact

						
							
							•	Tax exemption for investment of telecommunication networks in rural areas will stimulate deployment of networks, and consequently a reduction of digital divide.

						
					

					
							
							Long term outlook 

						
							
							•	Unless such incentives are implemented, considering governments’ limited resources in developing countries, we might be expecting a persistent digital divide.

						
					

					
							
							Preferred quotation:

							(if you have one)

						
							
							•	“Unless fiscal authorities implement fiscal incentives to stimulate network deployment in rural areas of developing countries, a persistent digital divide will continue to exist.”
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			Q2: What kind of fiscal incentives could be implemented to stimulate deployment of ICT infrastructure in rural and isolated areas?

			Q3: Do you believe the global minimum corporate tax of 15 per cent endorsed by the G20 will address some of the fiscal asymmetries existing within the digital ecosystem (e.g. between OTT and telecommunication operators)? 

			Q4: What kind of incentives should be defined to ensure the introduction of advanced technologies such as 5G, optical fibre, and cloud-services in support of the needs for digital transformation of the economy? 
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